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1.0 INTRODUCTION 

Barge Design Solutions, Inc. (Barge) has been retained by Silicon Ranch Corporation (Silicon 

Ranch) to perform desktop analysis on an approximately 223-acre proposed Canadaville Solar 

Project (Project Study Area), located in Collierville, Fayette County, Tennessee, for the purpose 

of identifying potential natural resources prior to the site visit.  The project study area is located 

approximately 0.5 miles southeast of the intersection of SR-196 and SR-193 and includes parcel 

No.  024125 01600 owned by Rose Family Partnership.  

 

Prior to visiting the project study area, a resource review of available background site information 

was conducted using the U.S. Fish and Wildlife Service’s (USFWS) National Wetland Inventory 

(NWI) database to determine if wetlands could be found within the area, as well as review with 

the Information for Planning and Consultation (IPaC) system for federally listed species. 

Topographic maps and the United States Geological Survey (USGS) National Hydrography 

Dataset (NHD) were also evaluated for potential jurisdictional waters. Additionally, major 

landscapes and vegetation units were identified using aerial imagery prior to surveying the study 

area. The United States Department of Agriculture (USDA) Natural Resources Conservation 

Service’s (NRCS) Web Soil Survey and the Federal Emergency Management Agency (FEMA) 

flood mapping were also reviewed for solar farm feasibility within the project study area.  

 

On April 21 and 22, 2021, Barge biologists Nick Carmean and Frank Amatucci performed an on-

site investigation for the Canadaville Solar Project. The investigation included the delineation of 

wetlands and watercourses, as well as identification of vegetation communities and habitat types 

that may be suitable for protected species with the state and federal agencies. The findings of 

this technical report are detailed below, and the following appendices are included subsequent to 

this report. 

• Appendix A – Figures 

• Appendix B – NRCS Custom Soil Report 

• Appendix C – Supplemental Tables 

• Appendix D – Waterbody and Wetland Data Forms 

• Appendix E – Photographic Summary 

• Appendix F – USFWS Preliminary IPaC List 

• Appendix G – USFWS Bat Habitat Data Forms 
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2.0 SITE DESCRIPTION 

The project study area is primarily used for hunting purposes and vegetated with scrub/shrub and 

forested areas. A Project Location Map depicting the area can be found in Appendix A, Figure 1. 

The adjoining property to the northwest is a police/fire station, beyond which is an electrical 

substation. Other surrounding properties are primarily residential and agricultural. 

 

The project study area is located approximately 0.5 miles southeast of the intersection of SR-196 

and SR-193 in Collierville, Fayette County, Tennessee (Appendix A, Figure 1). This area falls 

within the Mississippi Valley Loess Plains (74) Tennessee ecoregion and is further categorized 

into the Mississippi Valley Loess Plains (74b) physiographic region of Tennessee. The project 

study area is within the Oakland, Tennessee, topographic quadrangle (Appendix A, Figure 2), 

and the project survey area is located within the Shaws Creek (080102100303) and Grays Creek 

(080102100304) lower HUC-12 watersheds. These watersheds are ultimately located within the 

Wolf River HUC-8 watershed (08010210), which is within the Mississippi River Basin (Appendix 

A, Figure 3).   

3.0 SOILS 

Sixteen soil units consisting of silt loams and sloped eroded complexes were identified on-site. 

Both the Henry silt loam (He) and Waverly silt loam, 0 to 2 percent slopes, frequently flooded, 

long duration (Wv) are considered hydric for Fayette County, Tennessee. The Henry silt loam soil 

accounts for 8.2 acres, or 3.7 percent of the project study area. Waverly silt loam soil accounts 

for 7.1 acres, or 3.2 percent of the project study area. The dominant soil unit, Falaya silt loam, 

local alluvium (Fu) accounts for 14.9 percent of the project study area and is considered as non-

hydric for Fayette County. A Soil Map can be found within Appendix A, Figure 4, and a Custom 

Soil Resource Report from the NRCS can be found in Appendix B. 
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4.0 VEGETATION 

The project area is mostly utilized for hunting purposes with multiple plots with planted clover 

(Trifolium repens). The remainder of the hunting plots were also scattered with shrubland 

vegetation such as red cedar (Juniperus virginiana), blackberry (Rubus argutus), winged elm 

(Ulmus alata), young sweetgum (Liquidambar styraciflua), and miscellaneous grasses (Poacea 

spp.). In areas that were not vegetatively maintained but have been historically disturbed, 

shrubland was prevalent, which was a mix of vegetation from the hunting plots and the 

surrounding forested communities.  

 

Native woodland was also observed throughout much of the undisturbed portions of the site, 

especially along lowland valleys, moderate hillslopes, riparian corridors, and floodplains. These 

mixtures of forest communities ranged between early successional forest to secondary growth 

mixed hardwood forest. Dominant vegetation in the woodland portion of the project area includes 

white oak (Quercus alba), northern red oak (Q. rubra), southern red oak (Q. falcata), post oak (Q. 

stellata), water oak (Q. nigra), willow oak (Q. phellos), red cedar (Juniperus virginiana), green ash 

(Fraxinus pennsylvanica), sycamore (Platanus occidentalis), sugarberry (Celtis laevigatta) 

American elm (Ulmus americana), American beech (Fagus grandifolia), box elder (Acer 

negundo), red maple (Acer rubrum), sugar maple (Acer saccharum), river birch (Betula nigra), 

persimmon (Diospyros virginiana), shagbark hickory (Carya ovata), black cherry (Prunus serotina) 

and silver maple (Acer saccharinum), honey locust (Gleditsia triacanthos), and planted loblolly 

pine (Pinus taeda) in the tree stratum; honeysuckle (Lonicera maakii), privet (Ligustrum sinense) 

winged elm, and blackberry in the shrub stratum; and Virginia creeper (Parthenocissus 

quinquefolia), woodoats (Chasmanthium latifolium), Japanese silt grass (Microstegium 

vimineum), sensitive fern (Onoclea sensibilis), fowl mannagrass (Glyceria striata), and wingstem 

(Verbesina alternifolia) in the herbaceous stratum. 
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5.0  WATER RESOURCES 

On April 21 and 22, 2021, Barge biologists performed a field survey within the project study area 

to determine the presence or absence of jurisdictional waters. Both the U.S. Army Corps of 

Engineers (USACE) and Tennessee Department of Environment and Conservation (TDEC) 

methodologies were utilized to determine the jurisdiction of wetlands and non-wetland waters 

within the project study area. 

 

Sixteen jurisdictional and 20 non-jurisdictional features were identified within the project study 

area, all of which were considered as streams, ephemeral channels, wet weather conveyances, 

and wetlands. The sections below detail the features that were delineated within the project study 

area. The features identified on site are listed in Table 1 and Table 2 (Appendix B) and are 

displayed in Figure 6 (Appendix A). 

 

5.1 Non-Wetland Waters 

Lead Scientist Nick Carmean (TN-QHP #1178-TN12) and Frank Amatucci (QHP-IT) conducted 

the hydrologic determination (HD) site investigation in accordance with TDEC Rule 0400-40-17-

.04. In addition, water features were considered regarding the Regulatory Guidance Letter No. 

05-05. The site visit was conducted more than 48 hours following a significant rain event of greater 

than 1.0 inch in a 24-hour period. Upon commencement of the study, 0.18 inches of rain was 

observed in the preceding 7 days for April 21, 2021, and 0.01 inches prior 7 days for April 22, 

2021. In the preceding 30 days, 8.76 and 8.71 inches of rain were observed respectively. The 

precipitation for the preceding three months is considered “wet” based on the 30-year normal 

(Table 3, Appendix C). 

 

Six intermittent streams (STR), seven ephemeral channels (EPH), and 12 wet weather 

conveyances (WWC) were delineated within the project study area. These waterbody features 

were based primarily on secondary indicators while conducting the HD. Below are brief 

descriptions of the delineated waterbody features within the project study area. Figure 6 -- Existing 

Conditions Map (Appendix A) illustrates their locations within the project study area, and Table 1 

(Appendix C) details the locations and lengths of each feature. Photographs of each feature area 

are provided in Appendix E, and the HD data forms area provided in Appendix D. 

5.1.1 Non-Wetland Waters Descriptions 

STR-1 is an intermittent stream that starts as overland sheet flow at a large headcut. Multiple 

pools of water were observed throughout the reach, but no flow was observed. Bed and bank 

throughout the feature was strong due to the incision of the stream. There was no aquatic life 

observed within the feature at the time of the site visit. STR-1 is assumed to be jurisdictional to 

TDEC and the USACE. 

 

STR-2 is an intermittent stream that begins at a headcut on the downslope end of WWC-6. No 

aquatic vegetation or life was observed in the channel at the time of the visit. Pools of water were 



Summary of Environment Features for the 
Silicon Ranch – Canadaville Solar Project 
October 2021 
 

Page | 5 

 

 

present in approximately 85 percent of the reach. Based on field observations, there is a potential 

connection to the ground water table, but this could not be confirmed. STR-2 is assumed to be 

jurisdictional to TDEC and the USACE. 

 

STR-3 is an intermittent stream that originates at WTL-4. The feature displayed a moderate bed 

and bank and pooled water throughout the upper portion of the feature. Flow was observed below 

a large headcut, which likely created a connection to ground water. No aquatic life or vegetation 

was observed at the time of the site visit. STR-3 is assumed to be jurisdictional to TDEC and the 

USACE. 

 

STR-4 is also an intermittent stream that begins at a very large headcut. This headcut likely 

creates a connection to ground water, but this was unverifiable at the time of the site visit. There 

was no flow during the visit, but pools of water were present in approximately 90 percent of the 

feature. No aquatic life or vegetation was observed during the visit. STR-4 is assumed to be 

jurisdictional to TDEC and the USACE. 

 

STR-5 is likely another intermittent stream within the study area. There is an obvious connection 

to ground water as there was minimum saturation and a high water table in the upper portion of 

the reach. Near mid-reach flow was observed during the site visit. No aquatic life or vegetation 

was observed during the survey. STR-5 is assumed to be jurisdictional to TDEC and the USACE. 

 

STR-6 is also an intermittent stream that originates outside of the project study area. The feature 

is highly incised as it enters the electric easement and becomes a more natural channel upon 

entering the wooded portion of the study area. Saturation or pooled water was present throughout 

approximately 95 percent of the feature. No aquatic life or vegetation was observed at the time of 

the site visit. STR-6 is assumed to be jurisdictional to TDEC and the USACE. 

 

EPH-1 is a very short feature that displayed a moderate bed and bank through most of the feature, 

but lost it in a few places. No water or saturation was present within the reach during the site visit. 

Woolgrass (Scirpus cyperinus) was present in approximately two to three percent of the reach. 

EPH-1 is assumed to be non-jurisdictional to TDEC and the USACE. 

 

EPH-2 starts as a very small channel with an approximate width of eight inches. The feature loses 

bed and bank frequently above the confluence with EPH-1. Small and infrequent pools were 

present downslope from the confluence with EPH-1. Two very small headcuts were observed 

within the feature, and there was hydric soil in the feature. EPH-2 is assumed to be non-

jurisdictional to TDEC and the USACE. 

 

EPH-3 contained one small pool of water within the entire reach during the site visit. The feature 

begins at a small headcut at the bottom of WWC-8. Fibrous roots were present in approximately 

25 percent of the feature. Some small pockets of gravel and sand sorting were observed in the 
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feature. No aquatic vegetation or life was present in the feature at the time of the survey. EPH-3 

is assumed to be non-jurisdictional to TDEC and the USACE. 

 

EPH-4 had a moderate bed and bank throughout the feature and nearly absent sinuosity. The 

feature contained two small pools of water throughout the reach, and no aquatic life or vegetation 

was observed at the time of the study. Fibrous roots were nearly absent within the feature, and 

when located, they were not abundant. This feature contained hydric soil. EPH-4 is assumed to 

be non-jurisdictional to TDEC and the USACE. 

 

EPH-5 begins at a small headcut at the terminus of WWC-10 and becomes STR-5 at a headcut 

at its own terminus. The feature was saturated throughout most of the reach, and no pools of 

water were observed during the site visit. There was no aquatic vegetation or life observed at the 

time of the survey. Sinuosity was nearly absent within the reach, and the soils were hydric. EPH-

5 is assumed to be non-jurisdictional to TDEC and the USACE. 

 

EPH-6 begins on the downslope end of WTL-7 and becomes slightly incised as it leaves the study 

area boundary. Bed and bank within the feature was very slight near the top of the reach and 

becomes stronger as the incision becomes more prevalent. Wrack lines were large near the 

boundary of the study area and weak and infrequent near the top of the feature. Hydric soil was 

observed within the feature. EPH-6 is assumed to be non-jurisdictional to TDEC and the USACE. 

 

EPH-7 begins on the downslope end of WTL-10 and contained one small pool of water near the 

bottom of the feature. Leaf litter was abundant at the top of the feature where the bed and bank 

was very weak. Bed and bank became strong near mid-channel. No aquatic vegetation or life was 

observed within the feature. EPH-7 is assumed to be non-jurisdictional to TDEC and the USACE. 

 

WWC-1 is heavily impacted near the top of the reach due to the crossing of heavy machinery. 

Bed and bank was nearly absent throughout the entire reach. Saturation was observed in 

approximately 20 percent of the reach, but no surface water was present at the time of the site 

visit. Leaf litter was observed in nearly one quarter of the feature. WWC-1 is assumed to be non-

jurisdictional to TDEC and the USACE. 

 

WWC-2 is also heavily impacted near the top of the reach due to the crossing of heavy machinery. 

There is a potential connection to WTL-2, but it was difficult to determine due to the crossing. Bed 

and bank was nearly absent through most of the feature and absent in some portions. No water 

or saturation was observed in the feature during the site visit. WWC-2 is assumed to be non-

jurisdictional to TDEC and the USACE. 

 

WWC-3 had a similar bed and bank to that which was observed within WWC-1 and WWC-2. The 

feature was nearly straight with leaf litter present in approximately 15 percent of the feature. No 

water was observed in the feature during the site visit. A minimal amount of sorting was observed 



Summary of Environment Features for the 
Silicon Ranch – Canadaville Solar Project 
October 2021 
 

Page | 7 

 

 

near the terminus of the feature. WWC-3 is assumed to be non-jurisdictional to TDEC and the 

USACE. 

 

WWC-4 displayed a bed and bank that was very weak through most of the feature but was 

moderate in a few small reaches. No wrack lines were observed in the feature at the time of the 

site visit. No water or saturation was observed within the feature during this visit. WWC-4 is 

assumed to be non-jurisdictional to TDEC and the USACE. 

 

WWC-5 is the continuation of EPH-3 as it loses bed and bank and becomes more of a drainage 

patter. There was no leaf litter or water present within the feature during the site visit. Sinuosity 

was absent through most of the feature but increased near the bottom of the reach prior to the 

headcut transition. WWC-5 is assumed to be non-jurisdictional to TDEC and the USACE. 

 

WWC-6 is a very short reach, and half of the feature is a drainage pattern with no bed and bank 

and the other half is an incised feature. Moderate wrack lines were observed behind roots that 

cross the feature. One crayfish burrow was observed within the feature, but no crayfish was 

observed. WWC-6 is assumed to be non-jurisdictional to TDEC and the USACE. 

 

WWC-7 had a nearly absent bed and bank through most of the feature and eventually became 

overland flow near the same point in which EPH-2 does the same. No leaf litter was present within 

the feature, and wrack lines were very weak given the lack of structure. WWC-7 did not contain 

water or saturation at the time of the visit. WWC-7 is assumed to be non-jurisdictional to TDEC 

and the USACE. 

 

WWC-8 begins at the convergence of multiple drainage features which create a headcut at the 

top of this feature. The feature was void of sinuosity and sorting. The bed and bank below the 

headcut was very weak. Only one pool of water was observed at the time of the site visit, and it 

was located behind a downed tree rootwad hole. WWC-8 is assumed to be non-jurisdictional to 

TDEC and the USACE. 

 

WWC-9 did not contain water during the site visit. The bed and bank within this feature was very 

weak and often absent. Soils in this feature are hydric. No aquatic biota was present within this 

feature during the site visit. There is a mix of upland vegetation and wetland vegetation in this 

feature. WWC-9 is assumed to be non-jurisdictional to TDEC and the USACE. 

 

WWC-10 could be considered a drainage swale upslope from EPH-5. There was nearly no bed 

and bank throughout the feature. There was no water or saturation in the feature at the time of 

the site visit. Fibrous roots were observed in approximately 40 percent of the feature. WWC-10 

ends at the headcut which begins EPH-5. WWC-10 is assumed to be non-jurisdictional to TDEC 

and the USACE. 
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WWC-11 begins at the downslope end of WTL-9 and continues toward the western boundary of 

the project study area. No water was observed within the feature during the site visit. Woolgrass 

was observed at the bottom of the feature prior to entering a roadside drainage. WWC-11 is 

assumed to be non-jurisdictional to TDEC and the USACE. 

 

WWC-12 had very little bed and bank throughout the feature and became a small U-shaped 

drainage in segments and did not contain a true bed and bank at those points. No leaf litter was 

observed in the feature, and fibrous roots were located throughout approximately 80 percent of 

the reach. No water or saturation was observed in the feature at the time of the site visit. WWC-

12 is assumed to be non-jurisdictional to TDEC and the USACE. 

5.2 Wetlands 

Ten wetlands (WTL) were observed within the project study area. All wetlands were observed as 

Palustrine Forested (PFO) and Palustrine Scrub/Shrub (PSS) wetland features. Each wetland 

was verified with the positive identification of suitable hydrology, hydrophytic vegetation, and 

hydric soils. Below are brief descriptions of the delineated wetland features within the project 

study area. The locations of the delineated wetlands are provided in Figure 6 -- Existing 

Conditions Map (Appendix A), and Table 2 (Appendix B) details the location and acreage of each 

wetland. A photograph of each wetland feature is provided in Appendix E.  

 

Furthermore, a relic farm pond was observed within the project study area. This feature was 

identified as a Palustrine Open Water (POW) feature and is also described below. The details of 

the location and acreage are provided in Appendix A and Appendix C, respectively. A photograph 

of the relic farm pond is provided in Appendix E. 

5.2.1 Wetland Descriptions 

WTL-1 was observed as a depressional PSS wetland along a hillslope in the southcentral portion 

of the project study area. The depressional wetland likely collects surface water runoff from the 

surrounding shrubland hillslopes. No outfall or drainage feature was observed beyond the limits 

of WTL-1, which isolates the feature from other Waters of the United States (WOTUS). WTL-1 

was observed with a presence of saturation near the surface, water-stained leaves, and crayfish 

burrows, indicating positive wetland hydrology. The wetland was observed with a dominance of 

hydric vegetation such as sweetgum (Liquidambar styraciflua), persimmon (Diospyros virginiana), 

woolgrass, and Japanese siltgrass (Microstegium vimineum). Hydric soils were also documented 

in WTL-1, which were observed with a shallow dark layer underlain by depleted hydric soils with 

a presence of redox concentrations. Due to the lack of connectivity to other WOTUS, WTL-1 is 

assumed to be isolated and non-jurisdictional to the USACE but jurisdictional to TDEC.  

 

WTL-2 was observed as a PFO swamp wetland in the southeastern corner of the project study 

area. The forested swamp collects surface water from the surrounding forested and hillslope 

shrubland areas of the project area and is affiliated with a high water table. Excess surface water 

from WTL-2 likely drains into WWC-2, despite recent heavy machinery disturbance, and ultimately 
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into EPH-2 and STR-2, which connects the feature to other WOTUS. WTL-2 was observed with 

a presence of saturation near the surface, a high water table within 12 inches from the surface, 

water-stained leaves, aquatic fauna, and moss trim lines, indicating positive wetland hydrology. 

The wetland was observed with a dominance of hydrophytic vegetation such as slippery elm 

(Ulmus rubra), red maple (Acer rubrum), sycamore (Platanus occidentalis), willow oak (Quercus 

phellos), sweetgum, river birch (Betula nigra), Japanese silt grass, and greenbrier (Smilax 

rotundifolia). Hydric soils were also documented in WTL-2, which were observed with a surface 

layer of muck underlain by depleted grey soils with a presence of redox concentrations. WTL-2 is 

assumed as jurisdictional to the USACE and TDEC due to the observable connectivity to other 

WOTUS.  

 

WTL-3 was observed as a depressional PSS wetland between WWC-2 and EPH-1 in the 

southeastern portion of the project study area. The depressional wetland likely collects excess 

surface water from WWC-2 and drains into EPH-1 and ultimately into EPH-2 and STR-2, signifying 

connectivity to other WOTUS. WTL-3 was observed with a presence of saturation near the 

surface, a high water table within 12 inches from the surface, water-stained leaves, and drainage 

patterns, indicating positive wetland hydrology. The wetland was observed with a dominance of 

hydrophytic vegetation such as sweetgum, black willow (Salix nigra), woolgrass, swamp 

smartweed (Persicaria hydropiperoides), and beaksedge (Rhynchospora corniculata). Hydric 

soils were also documented in WTL-3, which were observed with a surface layer of muck 

underlain by depleted dark-grey soils with a presence of redox concentrations. WTL-3 is assumed 

as jurisdictional to the USACE and TDEC due to the observable connectivity to other WOTUS.  

 

WTL-4 was observed as a PSS and PFO wetland in the central eastern portion of the project 

study area. The hillslope and depressional wetland originates from hillside seepages in the 

western extent of the feature and a potential perched water table in the eastern portion. Excess 

surface water from WTL-4 drains into intermittent STR-3, signifying connectivity to other WOTUS. 

WTL-4 was observed with a presence of saturation near the surface, a high water table within 12 

inches from the surface, water-stained leaves, and drainage patterns, indicating positive wetland 

hydrology. The wetland was observed with a dominance of hydrophytic vegetation such as box 

elder (Acer negundo), red maple, blackberry (Rubus argutus), woolgrass, fowl mannagrass 

(Glyceria striata), and sensitive fern (Onoclea sensibilis). Hydric soils were also documented in 

WTL-4, which were observed with a surface layer of mucky clay underlain by depleted grey soils 

with a presence of redox concentrations. WTL-4 is assumed as jurisdictional to the USACE and 

TDEC due to the observable connectivity to other WOTUS.  

 

WTL-5 was observed as a depressional PFO wetland in the central portion of the project study 

area. The depressional wetland likely collects excess stormwater runoff from the surrounding 

hillslope woodland. Excess surface waters within WTL-5 drain into WWC-5 and ultimately into 

STR-2, signifying connectivity to other WOTUS. WTL-5 was observed with a presence of 

saturation near the surface, water-stained leaves, and drainage patterns, indicating positive 
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wetland hydrology. The wetland was observed with a dominance of hydrophytic vegetation such 

as slippery elm and fowl mannagrass. Hydric soils were also documented in WTL-5, which were 

observed with a surface layer of dark silty-loam soils underlain by depleted grey soils with a 

presence of redox concentrations. WTL-5 is assumed as jurisdictional to the USACE and TDEC 

due to the observable connectivity to other WOTUS.  

 

WTL-6 is comparable to WTL-4 and is in the same location within the project study area. WTL-6 

receives excess surface water from WWC-9, and a berm between WTL-4 and WTL-6 disconnects 

the two wetland features. WTL-5 was observed with a presence of saturation near the surface, a 

high water table within 12 inches from the surface, water-stained leaves, sediment deposits, and 

drainage patterns, indicating positive wetland hydrology. The wetland was observed with a 

dominance of hydrophytic vegetation such as sweetgum, slippery elm, sycamore, sensitive fern, 

fowl mannagrass, and jewelweed (Impatiens capensis). Hydric soils were also documented in 

WTL-5, which were observed with a surface layer of mucky clay underlain by depleted grey soils 

with a presence of redox concentrations. WTL-5 is assumed as jurisdictional to the USACE and 

TDEC due to the close proximity to assumed jurisdictional WTL-6 and other WOTUS.  

 

WTL-7 was observed as a floodplain and depressional PFO wetland in the northeastern portion 

of the project study area. WTL-7 receives excess surface water from intermittent STR-5 and STR-

6 and drains into ephemeral channel EPH-6 to the east beyond the project study area. WTL-7 

was observed with a presence of saturation near the surface, a high water table within 12 inches 

from the surface, water-stained leaves, and drainage patterns, indicating positive wetland 

hydrology. The wetland was observed with a dominance of hydrophytic vegetation such as 

slippery elm, box elder, green ash (Fraxinus pennsylvanica), fowl mannagrass, and dark-green 

bullrush (Scirpus atrovirens). Hydric soils were also documented in WTL-7, which were observed 

with a surface layer of dark silty loam soils underlain by depleted dark-grey soils with a presence 

of redox concentrations. WTL-7 is assumed as jurisdictional to the USACE and TDEC due to the 

observable connections to other WOTUS.  

 

WTL-8 is comparable to WTL-7 and was also observed as a floodplain and depressional PFO 

wetland, located in the northeastern corner of the project study area. WTL-8 is likely associated 

with a perched water table and the flood waters of an off-site perennial stream east of the property 

boundary. WTL-8 was observed with a presence of saturation near the surface, a high water table 

within 12 inches from the surface, water-stained leaves, and drainage patterns, indicating positive 

wetland hydrology. The wetland was observed with a dominance of hydrophytic vegetation such 

as slippery elm, sugarberry (Celtis laevigata), fowl mannagrass, and dark-green bullrush. Hydric 

soils were also documented in WTL-8, which were observed with a surface layer of dark silty loam 

soils underlain by depleted dark-grey soils with a presence of redox concentrations. WTL-8 is 

assumed as jurisdictional to the USACE and TDEC based on the potential connection to a 

perennial stream beyond the eastern limit of the project study area.  
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WTL-9 was observed as a depressional PFO wetland in the northwestern corner of the project 

study area. The wetland feature drains into WWC-11 which was determined to dissipate out into 

a roadside ditch with no observable connectivity to other WOTUS, indicating WTL-9 is likely 

isolated. WTL-9 was observed with a presence of saturation near the surface, water-stained 

leaves, sparsely vegetated concave surface, and drainage patterns, indicating positive wetland 

hydrology. The wetland was observed with a dominance of hydrophytic vegetation such as 

slippery elm, wood sedge (Carex blanda), and meadow sedge (Carex granularis). Hydric soils 

were also documented in WTL-9, which were observed with a surface layer of dark silty loam soils 

underlain by depleted dark-grey soils with a presence of redox concentrations. Due to the lack of 

observable connectivity to other WOTUS within and immediately adjacent to the project study 

area, WTL-9 is assumed as non-jurisdictional to the USACE but jurisdictional to TDEC.  

 

WTL-10 was observed as a PFO wetland situated within a valley along a low gradient hillslope in 

the southwestern corner of the project study area. The wetland feature receives excess surface 

water from upland drainage swale WWC-12 and drains into ephemeral channel EPH-7 to the 

south and beyond the southern property limit. WTL-10 was observed with a presence of saturation 

near the surface, water-stained leaves, drainage patterns, and crayfish burrows, indicating 

positive wetland hydrology. The wetland was observed with a dominance of hydrophytic 

vegetation such as slippery elm, persimmon, and Japanese silt grass. Hydric soils were also 

documented in WTL-10, which were observed with a surface layer of dark silty loam soils 

underlain by depleted dark-grey soils with a presence of redox concentrations. WTL-10 is 

assumed as jurisdictional to the USACE and TDEC based on the potential connection to other 

WOTUS beyond the project study area.  

 

Pond (P) P-1 was observed as a relic man-made pond within the northwestern corner of the 

project study area. The pond feature was documented with vertical banks and no observable 

connection to other WOTUS. P-1 was observed with surface water varying in depth between 4 to 

12 inches of surface water. No vegetation was observed growing within the aquatic feature, and 

soils were not attainable. Due to the lack of connectivity to other WOTUS, P-1 is assumed to be 

non-jurisdictional to the USACE and TDEC.  
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6.0 WILDLIFE 

Native wildlife was observed throughout the project study area. Identified wildlife were observed 

utilizing the fragmented forested and shrubland portions of the site, the open hunting easements, 

existing electric transmission corridor, and the surrounding residential and agricultural 

environments. The list below details some of the observed wildlife during the field investigations. 

This list is a preliminary species presence list for the project study area. 

 

Common Name Scientific Name  Common Name Scientific Name 

Birds  Birds cont’d 

American robin Turdus migratorius  Red tailed hawk Buteo jamaicensis 

Barn swallow Hirundo rustica  Red-winged black-bird Agelaius phoeniceus 

Blue jay Cyanocitta cristata  Tufted titmouse Baeolophus bicolor 

Blue-gray gnatcatcher Polioptila caerulea  Yellow warbler Setophaga petechia 

Blue-winged warbler Vermivora cyanoptera  Mammals 

Brown Thrasher Toxostoma rufum  Eastern chipmunk Tamias striatus 

Carolina wren Thryothorus ludovicianus  Eastern gray squirrel Sciurus carolinensis 

Common grackle Quiscalus quiscula  White-tailed deer Odocoileus virginianus 

Cooper’s hawk Accipiter cooperii  Racoon Procyonidae lotor 

Downy woodpecker Dryobates pubescens  Nine banded armadillo Dasypus novemcinctus 

Eastern bluebird Sialia sialis  Coyote Canis latrans 

Eastern towhee Pipilo erythrophthalmus  Reptiles 

Eastern phoebe Sayornis phoebe  Black racer Coluber constrictor 

European starling Sturnus vulgaris  Common garter snake Thamnophis sirtalis 

Field sparrow Spizella pusilla  Eastern box turtle 
Terrapene carolina 

carolina 

House finch Haemorhous mexicanus  Ground skink Scincella lateralis 

Indigo bunting Passerina cyanea  Northern water snake Nerodia sipedon 

Mourning dove Zenaida macroura  Amphibians 

Northern cardinal Cardinalis cardinalis  American toad Anaxyrus americanus 

Northern mockingbird Mimus polyglottos  Gray treefrog Hyla versicolor 

Ovenbird Seiurus aurocapilla  Green frog Lithobates clamitans 

Prairie warbler Setophaga discolor  Southern leopard frog 
Lithobates 

sphenocephalus 

Red-bellied woodpecker Melanerpes carolinus  Upland chorus frog Pseudacris feriarum 

Red-eyed vireo Vireo olivaceus  Invertebrates 

Red-headed woodpecker 
Melanerpes 

erythrocephalus 
 Eastern black swallowtail Papilio polyxenes 

Red-shouldered hawk Buteo lineatus  Eastern tiger swallowtail Papilio glaucus 
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7.0 FEDERAL AND STATE LISTED SPECIES 

The USFWS IPaC online resource was reviewed for potential presence of federally listed animal 

and plant species within the project study area. Two species were identified as being potentially 

present within the project area.  

 

Additionally, the Tennessee Valley Authority (TVA) provided a heritage database query for the 

project site. The search criteria included aquatics (within a 10-mile radius of the project site, 

county, and HUC), botany (within a 5-mile radius of the project site and the county), natural areas 

(within a 5-mile radius of the project site) and terrestrial zoology (within a 3-mile radius project 

site and county). The records indicated seven Tennessee state listed species that are either rare, 

deemed in need of management, threatened, and/or endangered. 

 

Of the nine listed species for the project area, five are considered as “rare” or in “need of 

management.” Therefore, these species are not protected by the state or federal agencies. These 

five rare state listed species include southern cricket frog (Acris gryllus), naked sand darter 

(Ammocrypta beani), northern madtom (Noturus stigmosus), fatmucket (Lampsilis siliquoidea), 

and southern hickorynut (Obovaria arkansasensis). The remaining four state and federally 

protected species that could potentially occur within the project area are described below. Table 

4 in Appendix C details the listed species for the project area. The preliminary USFWS IPaC is 

provided in Appendix F, and brief summaries of state and federally protected species potentially 

present within the project study area are provided below. 

7.1 Mammal Species 

Suitable habitat for the Indiana bat (Myotis sodalis) and the northern long-eared bat (Myotis 

septentrionalis) was noted during the field inspection. A total of 16 potential roost trees were 

observed and documented within the wooded portions of the project study area and are identified 

on the Existing Conditions Map (Appendix A, Figure 6). No suitable caves or potential hibernacula 

sites for all the federally listed bat species were observed within the project area. 

7.1.1 Bat Habitat Assessment Methodology 

The quality of bat habitat within the project site was based on the density and maturity of inspected 

woodland. It was also based on the presence of potential bat roost trees and their location within 

the surrounding woodland. Below are brief descriptions on the differences between Good, 

Marginal, and Poor habitat quality for the project:  

 

Good – woodland areas that were rated as “good” were observed with a mature forest canopy 

and open understory that allows for travel corridors and foraging opportunities between trees and 

adequate areas to perform mist net surveys. Typically, these portions of woods lacked dense 

vines and tall saplings and shrubs.  

 

Marginal – resembles that of the “good” quality habitat; however, “marginal” habitat was rated for 

observed semi-mature forest with younger trees and taller saplings and shrubs within the 
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understory. This portion of the woodland area would be difficult to mist net for, especially between 

the thickets of undergrowth and the presence of dense vines intermittently throughout.  

 

Poor – these areas of woodland were portions that were nearly absent of mature forest and are 

entirely dominated with dense tall saplings or shrubs. Mist netting would be nearly impossible 

within the thickets.  

 

Potential roost trees were also rated on a similar scale. Each tree was rated on its sheltering 

habitat quality, proper solar exposure, obstructions for traveling in and out of the sheltered area, 

and its height above the forest floor. For example: a shagbark hickory or dead tree, with many 

deep cracks and crevices, with little to no obstructing vines, and some solar exposure will be rated 

as “good,” whereas a “poor” potential roost tree could be a younger shagbark hickory, or dead 

tree, with shallow crevices and/or woodpecker holes, multiple obstructing vines, and little to no 

solar exposure. 

7.1.2 Bat Habitat Survey Results 

The site was observed with multiple forested vegetative communities that were categorized on 

quality to provide suitable bat roosting habitat. These forested vegetative communities include 

mature wetland and riparian forest, semi-mature forest, early successional forest, and shrubland. 

The mature wetland and riparian forest was observed within the sloping valleys along the 

delineated wetlands and streams of the project study area. The mature wetland and riparian forest 

accounts for approximately 26.68 acres and was rated as “good” bat habitat, with nearly all of the 

observed potential roost trees present within this community. The semi-mature forest was 

observed in historically disturbed portions of woodland where natural growth stages of forested 

vegetation varied between secondary and primary. This portion of woodland was rated as 

“marginal” due to the varied growth stages of forested habitat and a slight presence of shrub and 

sapling undergrowth vegetation. The mixed growth forest accounted for approximately 47.85 

acres of the project study area. The early successional forest was observed along the margins of 

the forested communities and the shrubland hunting plots. This community was determined on 

the young growth stage, a high presence of shrub, sapling and vine vegetation, and ongoing 

disturbance from the existing land use. The early successional forest accounts for approximately 

48.13 acres and was rated as “poor” bat habitat. The shrubland community was observed in large 

plots throughout the project study area which have been recently disturbed, which accounts for 

approximately 91.4 acres of shrubland, and was rated as non-bat habitat. 

 

The data forms for each forested vegetative community and its potential for bat habitat within the 

project are provided in Appendix G. Additionally, the Bat Habitat Map that represents the locations 

of woodlands and their quality of bat habitat within the project site is provided Appendix A, Figure 

7. Separate from this environmental survey and report, The Jackson Group completed a mist net 

survey; no bats were captured during the survey.  
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7.2 Fish Species 

Blue sucker (Cycleptus elongatus) was listed within the aquatic HUC database query search. This 

species of fish is known to inhabit swift waters of large rivers and stream with a firm channel 

bottom. Based the April 2021 site inspections, there are no perennial streams present within the 

project study area. Therefore, impacts to blue sucker are not anticipated with the development of 

this project.  

7.3 Plant Species 

Suitable habitat for copper iris (Iris fulva) is likely within WTL-2 and WTL-4. These wetlands 

provide suitable saturated soils and bottomland ecosystems favorable for copper iris. However, 

copper iris was not observed during the April 2021 wetland delineation surveys, while within the 

early portion of the flowering season for iris species. Furthermore, no other iris species were 

observed during the on-site surveys which are in similar appearance and habitat requirements as 

copper iris. It is anticipated that copper iris is not present within WTL-2 and WTL-4 and within the 

project study area. Therefore, impacts to copper iris are not anticipated with the development of 

this project. Should the project require impacts to the survey wetlands, further coordination with 

TDEC Division of Natural Areas (DNA) is recommended prior to the development of the site. 

7.4 Natural Areas 

One natural area was listed within 5 miles of the project study area. The Herb Parsons State 

Fishing Lake and Wildlife Observation Area is approximately 1.5 miles to the southwest of the 

project study area. No impacts are anticipated with the listed natural area. The solar farm 

development of the site will likely require the removal of forested vegetation within the property 

limits, but the off-site surrounding forested vegetation will remain, which will not visually impact 

the listed natural area.  
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8.0 SUMMARY 

Six intermittent streams, seven ephemeral channels, 12 wet weather conveyances, ten wetlands, 

one relic man-made pond and 16 potential bat roost trees were identified during the field 

investigation of the project study area. The Existing Conditions Map (Figure 6, Appendix A) 

visually represents the boundaries of the non-wetland waters delineated within the project area. 

Table 1 and Table 2 (Appendix C) also summarize the current locations and linear footages or 

acres of each feature, and the determination data forms for the delineated natural resources are 

provided in Appendix D.  
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TREE CLEARING MAP AND BAT HABITAT MAP 
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1.0   INTRODUCTION 

The Tennessee Valley Authority (TVA) proposes to enter a Purchase Power Agreement (PPA) with SR 
Canadaville, LLC (SR Canadaville), a wholly owned subsidiary of Silicon Ranch Corporation.  The long-
term PPA would provide for TVA’s purchase of electric power generated by the solar photovoltaic 
(PV) facility.  To fulfill the PPA, SR Canadaville plans to develop a solar PV facility, southeast of the 
intersection of Chulahoma Road and Macon Road in Fayette County, TN.  Jackson Group is 
requesting concurrence relating to a threatened and endangered bat species presence/probable 
absence survey for the Canadaville Solar Project in Fayette County, Tennessee. 

The proposed solar facility would occupy portions of 123-acres in Fayette County, Tennessee approximately 
8 miles northeast of Collierville, Tennessee (Appendix A, Figure 1). 

Jackson Group was contracted by Barge Design to conduct a presence/probable absence survey for 
the Canadaville Solar Project. The proposed project includes forested habitat that provides potential 
suitable summer habitat for threatened and endangered bat species (see attached Map). 

2.0   METHODS  

Jackson Group biologist conducted a mist net survey according to the 2020 Range-Wide Indiana Bat Summer 
Survey Guidelines (USFWS 2020), to address threatened and endangered bat species presence/probable 
absence within the proposed Project area. Surveys were conducted between 30 May and 5 June 2021. Per 
the 2020 Guidelines, for every 123 acres (0.5km2) of potential summer habitat a minimum of 9 net nights of 
survey effort are required, therefore 2 survey sites were established within the approximately 123 acres 
Project area. Final location of the sites was selected by a permitted bat biologist in the field and were based 
on the best possible net locations (e.g., streams, trails, corridors) that are typically the most effective places 
to survey.  The survey was conducted at two sites for three nights using three net sets each night for a total 
of 18 net nights of survey effort.  Additionally, all netting was conducted using the most current National 
White-Nose Syndrome (WNS) Decontamination Protocol (Version 09.13.2018). 

Upon capture, bats were removed from the nets, identified to species, weighed, measured, and released 
unharmed near the point of capture. The following data was recorded for each capture:  species, age, 
reproductive condition, right forearm length (millimeters), weight (grams), time of capture, and WNS damage 
index score based upon Reichard and Kunz’s (2009) Wing Damage Index. All bats were identified to species 
based upon distinctive morphological characteristics (i.e., body size, hair color, ear length, tragus shape, 
presence/absence of a keeled calcar, etc.). Age was determined by the degree of epiphyseal – diaphyseal 
fusion. Adult female bats were considered reproductive if they were pregnant (based upon palpation of the 
abdomen), or bore signs of nursing young (i.e., lack of hair surrounding the teats). Males were considered 
reproductive if the testes were descended into the scrotum. 

3.0   RESULTS 

3.1 Habitat Conditions 

Barge Design conducted a habitat assessment and found multiple forested vegetative communities that were 
categorized on quality to provide suitable bat roosting habitat. These forested vegetative communities 
include mature wetland and riparian forest, semi-mature forest, early successional forest, and shrubland. The 
mature wetland and riparian forest was observed within the sloping valleys along the delineated wetlands 
and streams of the project study area. The mature wetland and riparian forest accounts for approximately 
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26.68 acres and was rated as “good” bat habitat, with nearly all of the observed potential roost trees present 
within this community. The semi-mature forest was observed in historically disturbed portions of woodland 
where natural growth stages of forested vegetation varied between secondary and primary. This portion of 
woodland was rated as “marginal” due to the varied growth stages of forested habitat and a slight presence 
of shrub and sapling undergrowth vegetation. The mixed growth forest accounted for approximately 47.85 
acres of the project study area. The early successional forest was observed along the margins of the forested 
communities and the shrubland hunting plots. This community was determined on the young growth stage, 
a high presence of shrub, sapling and vine vegetation, and ongoing disturbance from the existing land use. 
The early successional forest accounts for approximately 48.13 acres and was rated as “poor” bat habitat. 
The shrubland community was observed in large plots throughout the project study area which have been 
recently disturbed, which accounts for approximately 91.4 acres of shrubland, and was rated as non-bat 
habitat. 

3.2 Mist-Netting Survey  

There were no bats captured during this survey.  Detailed site-specific information and site diagrams are 
provided on the mist net survey data sheets in Appendix B. Mist net stie photographs can be found in 
Appendix C and scientific collections permits in Appendix D. 

3.2 Radio Telemetry 

No threatened or endangered bats were captured during survey efforts; therefore, no radio tracking was 
conducted. 

4.0   DISCUSSION 

This summer mist net survey was conducted with the appropriate level of effort and under the appropriate 
conditions to investigate the presence/absence of threatened and endangered bat species at the proposed 
Canadaville Solar Project. No bats were captured during this mist net survey efforts. No winter habitat was 
observed within the Project area.  

Based upon general forest conditions and that there were no bats captured during the survey, it is the opinion 
of Jackson Group that the proposed Project will not likely adversely affect threatened and endangered bat 
species populations in the Project area.  
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Appendix C 

Photographs 
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Effective: 06/22/2018 Expires: 06/30/2023
Permit Number: TE102292-13

NATIVE ENDANGERED & THREATENED SP. RECOVERY
ENDANGERED & THREATENED WILDLIFE

A.    General conditions set out in Subpart B of 50 CFR 13, and specific conditions contained in Federal regulations cited above, 
are hereby made a part of this permit.  All activities authorized herein must be carried out in accordance with and for the 
purposes described in the application submitted.  Continued validity, or renewal of this permit is subject to complete and timely 
compliance with all applicable conditions, including the filing of all required information and reports.

B.    The validity of this permit is also conditioned upon strict observance of all applicable foreign, state, local tribal, or other 
federal law.

C. The following individuals are authorized to conduct activities as authorized by this permit:  ALL SPECIES/ALL 
ACTIVITIES:  Dan Cox, Jason Damm, Jeremy L. Jackson, and Rex Medlin. 
INDIANA AND NORTHERN LONG-EARED BAT/MIST-NET, HANDLE, BAND, AND RADIO TAG:  Daniel 
Lerner, Jordan Stephens, and Quentin Tolliver.

Trained assistants not named on this permit may work on permitted bat activities under the direct and on-site 
supervision of the individuals named above. However, trained assistants may not work independently at a site. 
Trained assistants are individuals who are considered qualified by the permitted biologist(s) to select sampling sites, 
deploy sampling equipment and nets, and handle bats in the field.

Department of the Interior
U.S. FISH & WILDLIFE SERVICE
Ecological Services Permit Office
1875 Century Boulevard

 Atlanta, GA 30345
permitsR4ES@fws.gov

Authority: Statutes and Regulations: 16 USC 1539(a), 16 USC 1533(d); 50 CFR 17.22, 50 CFR 17.32, 50 CFR 13.

Alabama, Arkansas, Connecticut, Delaware, Florida, Georgia, Illinois, Indiana, Iowa, Kansas, Kentucky, Louisiana, Maine, Massachusetts, Michigan, Minnesota, Mississippi, 
Missouri, Montana, Nebraska, New Hampshire, New Jersey, New York, North Carolina, North Dakota, Ohio, Oklahoma, Pennsylvania, Rhode Island, South Carolina, South 
Dakota, Tennessee, Texas, Vermont, Virginia, West Virginia, Wisconsin, and Wyoming.  

Annual reports are due by January 31 following each year that this permit is in effect. 

JEREMY LYNN JACKSON
dba JACKSON GROUP
3945 SIMPSON LANE
RICHMOND, KY 40475
U.S.A.

Permittee:

Authorizations and Conditions:

Issuing Office:

CHIEF, DIVISION OF ENVIRONMENTAL REVIEW

Location where authorized activity may be conducted:

Reporting requirements:
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At least one named permittee must remain present at each mist-net or harp trap site while it is being operated.  

D.  Acceptance of this permit serves as evidence that the permittee understands and agrees to abide by the terms of 
this permit and all sections of title 50 Code of Federal Regulations, parts 13 and 17, pertinent to issued permits.  
Section 11 of the Endangered Species Act of 1973, as amended, provides for civil and criminal penalties for failure 
to comply with permit conditions.  In addition, the permittee shall have all other applicable Federal, Tribal, State, 
and/or local government permits prior to the commencement of activities authorized in this permit.

E.  Permittee is authorized to take (enter hibernacula or maternity roost caves, salvage dead bats, capture with mist 
nets or harp traps, handle, identify, collect hair samples, band, radio-tag, light-tag, and wing-punch) Indiana bats 
(Myotis sodalis), gray bats (Myotis grisescens), northern long-eared bats (Myotis septentrionalis), and Virginia big-
eared bats (Corynorhinus townsendii virginianus) while conducting presence/absence surveys, studies to document 
habitat use, and population monitoring, as described in permittee's applications and as conditioned below.

F.  The permitted activities described above require prior, site-specific approval from the U.S. Fish and Wildlife 
Service (USFWS) Field Supervisor in the State(s) where the project will occur.  Permittee shall notify the USFWS 
Field Supervisor for the State in which activities are proposed to occur at least 15 days prior to conducting any 
activities.  Contact information is in Condition P, below.  Your request for this site-specific approval must be in 
writing and must indicate:

F.1. The purpose and a description of the activities proposed (e.g., surveys, radio telemetry studies, etc.).  If the 
project involves the collection of hair samples or wing-punches, a copy of the study proposal or description of the 
study for which the collections will be made must be provided.

F.2. Location of proposed activities, including project site (legal description and lat/long), county, and state.

F.3. Dates when the project is proposed to take place.

F.4. You may proceed with activities only upon receipt of written concurrence from the applicable USFWS Field 
Supervisor.  Your concurrence letter/email must be carried with this permit to authorize site-specific activities.

G.  Permittee shall adhere to the following conditions involving capture and handling of bats:

G.1. Federally listed bats may be captured (e.g., mist-nets and harp traps) following the protocol(s) provided by the 
USFWS, when available.  Permittees must contact the USFWS Field Office in the State(s) in which activities are 
proposed to ensure correct protocol(s) are used.  For example, the current Range-wide Indiana Bat Summer Survey 
Guidelines are available at:  
http://www.fws.gov/midwest/endangered/mammals/inba/inbasummersurveyguidance.html.  The monitoring interval 
for mist nets is once every 10 minutes.  Harp traps must be continually monitored. 

G.2. Captured bats may be held for a maximum of 30 minutes, unless injured.   If an exception is required to this 
prohibition, permittee must receive prior written approval from the USFWS Field Supervisor for the state in which 
the activities are proposed to occur.   

G.3. Permittees shall carry out non-intrusive measurements on all captured bats.  Data shall be recorded for all bats 
captured and include, but not be limited to, the data requested in any automated or species specific data form 
provided by the USFWS (e.g., USFWS Bat Reporting Form available at:  
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http://www.fws.gov/midwest/Endangered/mammals/inba/inbasummersurveyguidance.html).  Handling should be 
limited to the maximum extent practicable and should cease immediately at signs of undue stress (e.g., bat becoming 
unresponsive, etc.). Bats that appear stressed from handling should be placed in a dark, quiet location away from 
activity where it can safely fly away after recovery, and should be checked to ensure successful recovery before 
leaving the study site.  Photographs of the identifying characteristics for each individual federally listed species 
captured are encouraged.  The permittee may be requested to provide individual photographs after submittal of 
annual reporting data.

G.4. If bands are applied, they must be lipped metal bands having a unique identifier.  Bands should be applied to the 
forearm of captured bats prior to release.  No more than one band per bat may be used.  Position the band on the 
wing so that when the bat is hanging upside down, the band numbers are right-side up.  A single band should be 
placed on the right forearm of each male and the left forearm of each female bat.

G.5. Radio transmitters may be applied during spring, summer, and fall roosting and migration periods via nontoxic 
skin bond adhesive.  The total weight of the transmitter may not exceed 5% of the bat's body weight and the total 
weight of the package (transmitter and adhesive) may not exceed 6% of the bat's body weight.  The lightest package 
(both transmitter and adhesive) capable of accomplishing the required task should be used, especially with pregnant 
females and newly volant juveniles.  Bats carrying transmitters must be monitored daily for at least five days, or until 
the transmitter falls off, whichever occurs first.  * Although not required as a condition of this permit, in order to 
gather needed information to promote the conservation of the northern long-eared bat, it is recommended that 
the permittee radio-track female and juvenile northern long-eared bats captured when conducting mist-netting 
and radio-tracking of Indiana bats within the white-nose syndrome (WNS) zone of the range of the northern 
long-eared bat.  Specifics on the number of females and juvenile bats to be tracked will be determined in 
coordination with the appropriate Field Office, as specified in Condition F (above).  

G.6. No capture activities shall occur within 20 meters of a known or potential summer or winter roost site, either 
natural or artificial, of a federally listed bat.  If an exception is required to this prohibition, permittee must receive 
prior written approval from the USFWS Field Supervisor for the State in which the activities are proposed to occur.

G.7.   Permittee may collect dorsal hair samples and wing biopsy tissue samples from captured bats for scientific 
study.  Hair samples shall be obtained via clipping fur from between scapula from females and juvenile males.  The 
clipped area is the same area frequently clipped for radio transmitter attachment.  Wing tissue samples may be taken 
using a new, sterile biopsy punch (2mm) for each endangered bat sampled.  No more than two samples, one from 
each wing, may be obtained per individual.  All boards and equipment used to obtain samples must be disinfected 
according to the protocol cited in Condition G.9.
 
G.8.  Cyalume light tags may be affixed to the back of unmarked bats during summer roosting period via non-toxic 
skin bond adhesive to aid in identification of individuals for echolocation recordings.  Light tags shall not be affixed 
to bats carrying radio transmitters.  Light tag cannot exceed 2 cm in length or 0.15 g in weight.  The light tag must be 
resistant to tooth puncture and sealed to prevent bats from ingesting cyalume compound.  Any light tag that has the 
potential to expose bats to the cyalume compound is prohibited; the compound is known to be toxic to bats.

G.9.   Equipment used to capture and handle bats shall be cleaned and decontaminated, including personal gear such 
as boots and gloves, using products cited in decontamination guidelines and in compliance with label directions.  The 
most recent decontamination guidance is found on the web at:  http://whitenosesyndrome.org/.

G.10. Caves, mines, or other suitable hibernation sites may be quietly searched in a manner that minimizes 
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disturbance by utilizing the minimum number of people and time required to complete the survey.  Surveys of known 
hibernacula conducted during the winter hibernation season shall follow the guidelines established in the recovery 
plans for each federally listed bat species with regards to how often a site may be visited and other species-specific 
requirements related to entering hibernaculum (for example, for Indiana bats, winter surveys should not be repeated 
more often than once every other year in any given hibernaculum; for gray bats, winter surveys should not be 
repeated more often than once every three years in any given hibernaculum), unless authorized by the appropriate 
USFWS Recovery Lead identified in Condition O (below).  

Under no circumstances should multiple trips to the hibernation area occur within the same year without written 
approval of the USFWS Field Supervisor for the state in which activities are proposed.  

Bats may be handled during winter surveys in order to collect band information and confirm the identification of 
listed species.  When possible, bands should be read without touching the bat.  Banded bats should only be handled if 
easily accessible and removal of the bat does not disturb a large number of additional bats and is unlikely to result in 
injury to the bat.  Detailed photographs should be taken to document the presence of listed species in previously 
undocumented hibernaculum.  Where hibernacula area and safety conditions allow, individuals entering hibernacula 
are recommended to utilize night vision goggles or red-filtered light and to remain in the site no more than 90 
minutes to complete the work.

G.11. Surveys of gray bat and Virginia big-eared bat maternity roosts and their other known summer roost sites shall 
be conducted by observing the bats with night vision equipment and/or infrared light sources (e.g., thermal infrared) 
as they emerge from their roosts to avoid any possible disturbance to these bats.  At previously undocumented sites 
for these species, the accepted method to determine if they are present is to carefully and slowly enter the potential 
roost site to check for evidence of presence/use, such as visual observation of bats, significant quantities or a strong 
smell of guano, or the audible sounds produced by bats roosting at the site.  As soon as any evidence is obtained that 
the roost site is being used by a federally listed bat species, survey team members shall immediately exit the roost 
site and make further observations from outside the entrance to the roost.  All further observations shall be made 
from the entrance during the evening emergence.     

H.  Upon determination that endangered bats are present, permittee shall notify the appropriate USFWS Field Office 
within the geographic location of study areas (Condition P) within one business day.

I.  Permittee must carry a copy of this permit at all times when conducting the authorized activities.  NOTE: This 
permit is limited to the above activities and identified species.

J.  Issuance of this permit does not constitute permission to conduct these activities on National Wildlife Refuges or 
any other public or private lands; such permission must be obtained separately from the appropriate landowner or 
land manager before beginning these authorized activities.  This permit, neither directly nor by implication, grants 
the right of trespass.

K.  The USFWS anticipates that no federally listed bats will be injured or killed as a result of permitted activities.  In 
the event that any accidental injury or mortality occurs, all activities must cease and the injury or mortality reported 
immediately (not to exceed 1 business day) to the Southeast Regional Office listed in condition N.3. and to the Lead 
Recovery Biologist for the species (Condition O).  The USFWS will work with the permittee to determine the cause 
of injury or mortality and whether such could be avoided should activities be allowed to proceed.  Based upon 
discussions between these offices, a decision will be made as to whether or not the authorized activities will be 
allowed to continue.  A decision will also be made regarding the disposition of any injured or killed individuals. 
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Upon locating a dead, injured, or sick bat, or any other threatened or endangered species, under circumstances not 
addressed in this authorization, initial notification must be made immediately (not to exceed 1 business day) to the 
USFWS Southeastern Regional Office identified in condition N.3., below, including a description of the 
circumstances, location information, and photo documentation.  Notification should also be made at the same time to 
the appropriate USFWS Field Office identified in Condition P., below.  Care should be taken in handling sick, 
injured, or dead specimens to ensure effective treatment or to preserve biological materials for later analysis.  In 
conjunction with the care of sick or injured threatened or endangered species, and the preservation of biological 
materials from a dead animal, the permittee should take responsible steps to ensure that the site is not unnecessarily 
disturbed.  Prior to collecting the specimen(s), you must photograph the specimen(s) to document the conditions in 
which they were found.  Disposition of collected specimen(s) shall be determined by the USFWS Field Office.

L.  This permit is non-transferable.

M.  Reports are due by January 31 following each year this permit is in effect and must be submitted to the offices 
identified in Conditions N, O, and P (below).  When possible, electronic copies shall be submitted in lieu of hard 
copies in MS Word, Portable Document Format, Rich Text Format, or other file format that is compatible with the 
receiving office.  At a minimum, your report shall include:

M.1.  The date, time, geographic locations (including datum and projection information).

M.2.  All locations surveyed (regardless of whether federally listed bats were captured/observed).

M.3.  Band numbers of all bats banded and all bats recovered/observed.

M.4.  Information on any injuries and/or mortalities and disposition of specimens. 

M.5.  Location and characteristics of roost trees and bat colonies. 

M.6.  Copies of any separate reports and/or publications resulting from work conducted under the authority of this 
permit.

M.7.  Data shall be submitted for all bats captured and include, but not be limited to, the data requested in any 
automated or species-specific data form provided by the USFWS (e.g., USFWS Bat Reporting Form available at:  
http://www.fws.gov/midwest/Endangered/mammals/inba/inbasummersurveyguidance.html).  Photographs of the 
identifying characteristics for each individual federally listed species captured are encouraged.  The permittee may be 
requested to provide individual photographs after submittal of annual reporting data.

M.8.  Copies of all site specific authorization letters/emails required under Condition F.

IF NO ACTIVITIES OCCURRED OVER THE COURSE OF THE YEAR, INDICATION OF SUCH SHALL BE 
SUBMITTED AS AN ANNUAL REPORT.  

N.  Copies of your reports shall be sent to the offices listed below.  When possible, electronic copies shall be 
submitted in lieu of hard copies in MS Word, Portable Document Format, Rich Text Format, or other file format that 
is compatible with the receiving office.
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N.1.   
Regional Recovery Permits Coordinator
U.S. Fish and Wildlife Service - Southwest Region (Region 2)
500 Gold Ave., SW
P.O. Box 1306
Albuquerque, New Mexico 87103-1306
(505/248-6665; fax 505/248-6788)
permitsR2ES@fws.gov

N.2.    
Regional Recovery Permits Coordinator
U.S. Fish and Wildlife Service - Midwest Region (Region 3)
Ecological Services - Endangered Species
5600 American Blvd. W., Suite 990
Bloomington, Minnesota  55437-1458
(612/713-5343; fax 612/713-5292)
permitsR3ES@fws.gov

N.3.   
Regional Recovery Permits Coordinator
U.S. Fish and Wildlife Service - Southeast Region (Region 4)
1875 Century Boulevard, Ecological Services
Atlanta, Georgia 30345-3301
(404/679-7101; fax 404/679-7081)
permitsR4ES@fws.gov

N.4.   
Regional Recovery Permits Coordinator
U.S. Fish and Wildlife Service - Northeast Region (Region 5)
Endangered Species Division 
300 Westgate Center Drive
Hadley, Massachusetts 01035-9589
(703/358-2402; fax 413/253-8482)
permitsR5ES@fws.gov 

N.5.   
Regional Recovery Permits Coordinator & Assistant Regional Recovery Coordinator  
U.S. Fish and Wildlife Service - Mountain-Prairie Region (Region 6)
Endangered Species Permits Office
Denver Federal Center, P.O. Box 25486
Denver, Colorado  80225-0489
(303/236-4212; fax 303/236-0027)
permitsR6ES@fws.gov

O.  Additionally, based on the species, reports and publications shall be submitted to the following:

O.1.  For activities/studies involving Indiana Bats:



 of 177Page
  

Effective: 06/22/2018 Expires: 06/30/2023
Permit Number: TE102292-13

NATIVE ENDANGERED & THREATENED SP. RECOVERY
ENDANGERED & THREATENED WILDLIFE

Lori Pruitt, Recovery Lead
U.S. Fish and Wildlife Service
Indiana Ecological Services Field Office
620 S. Walker Street
Bloomington, Indiana  47403-2121
(812/334-4261 x1213; fax 812/334-4273)
Lori_Pruitt@fws.gov

O.2.  For activities/studies involving Gray Bats:

Shauna Marquardt, Recovery Lead
U.S. Fish and Wildlife Service
Missouri Ecological Services Field Office
101 Park De Ville Drive, Suite A
Columbia, Missouri  65203
(573/234-2132 x174; fax 573/234-2181)
Shauna_Marquardt@fws.gov 

O.3.  For activities/studies involving Northern Long-eared Bats:

Jill Utrup, Recovery Lead
U.S. Fish and Wildlife Service
Twin Cities Ecological Services Field Office
4104 American Blvd. E
Bloomington, Minnesota  55425
(612/725-3548 x207; fax 612/725-3609)
Jill_Utrup@fws.gov 

O.4.  For Studies involving Virginia Big-eared Bats:

Barbara Douglas
U.S. Fish and Wildlife Service
West Virginia Ecological Services Field Office
694 Beverly Pike
Elkins, West Virginia  26241
(304/636-6586 x19; fax 304/636-7824)
Barbara_Douglas@fws.gov 

P.  Additionally, based on geographic area, reports and publications shall be submitted to the following:

P.1.  For studies conducted in Alabama:

Field Supervisor
Alabama Ecological Services Field Office
1208-B Main Street
Daphne, Alabama  36526-4419
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(251) 441-5181

P.2.  For studies conducted in Arkansas:

Field Supervisor
Arkansas Field Office
110 South Amity Road
Suite 300
Conway, Arkansas 72032-8975
(501) 513-4470

P.3.  For studies conducted in Connecticut, Massachusetts, New Hampshire, Rhode Island and Vermont:

Field Supervisor
New England Field Office
70 Commercial Street, Suite 300
Concord, NH  03301
(603) 223-2541

P.4. For studies conducted in Delaware:

Field Supervisor
Chesapeake Bay Field Office
177 Admiral Cochrane Drive
Annapolis, MD  21401
(410) 573-4573

P.5.  For studies conducted in Florida:

P.5.a.  Field Supervisor
North Florida Ecological Services Office
7915 Baymeadows Way
Suite 200
Jacksonville, FL  32256-7517
(904) 731-3336

P.5.b.  Field Supervisor
Panama City Ecological Services Field Office
1601 Balboa Avenue
Panama City, FL  32405-3792
(850) 769-0552

P.6.  For studies conducted in Georgia:

Field Supervisor
Georgia Ecological Services
US Fish and Wildlife Service
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RG Stephens, Jr. Federal Building
355 East Hancock Avenue, Room 320, Box 7
Athens, GA 30601
 (706) 613-9493; fax 706/613-6059
Georgiaes@fws.gov 

P.7.  For studies conducted in Illinois:

P.7.a.  
Kristen Lundh
Endangered Species Coordinator for Illinois/Iowa
U.S. Fish and Wildlife Service
Ecological Services Field Office
1511 47th Ave.
Moline, Illinois  61265
(309/757-5800, x215; fax 309/757-5807)

P.7.b.  
Joe Kath
Endangered Species Coordinator
Illinois Department of Natural Resources
Division of Natural Heritage
One Natural Resource Way
Springfield, Illinois  62702-1271
(217/785-8764; fax 217/785-2438)

P.8.  For studies conducted in Indiana:

P.8.a.  
Lori Pruitt
Endangered Species Coordinator for Indiana
U.S. Fish and Wildlife Service
Ecological Services Field Office
620 S. Walker Street
Bloomington, Indiana  47403-2121
 (812/334-4261 x1213; fax 812/334-4273)

P.8.b.  
Scott Johnson
Indiana Department of Natural Resources
5596 East State Road 46
Bloomington, Indiana  47401
(812/334-1137, ext. 3400)

P.9.  For studies conducted in Iowa:

P.9.a. 
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Kristen Lundh
Endangered Species Coordinator for Illinois/Iowa
U.S. Fish and Wildlife Service
Ecological Services Field Office
1511 47th Ave.
Moline, Illinois 61265
(309/757-5800, x215; fax 309/757-5807)

P.9.b.   
Kelly Poole
Endangered Species Coordinator
Iowa Department of Natural Resources
Parks, Recreation, and Preserves
Wallace State Office Building
East 9th and Grand Avenue
Des Moines, Iowa  50319-0034
(515/281-8524)

P.10.  For studies conducted in Kansas:

Field Supervisor
Kansas Field Office
2609 Anderson Avenue
Manhattan, Kansas 68502
785/539-3474; fax 785/539-8567

P.11. For studies conducted in Kentucky:

Field Supervisor
Frankfort Field Office  
J C Watts Federal Bldg., Rm 265
330 West Broadway
Frankfort, KY 40601-8670
(502) 695-0468
Kentuckyes@fws.gov 

P.12. For studies conducted in Louisiana:

Field Supervisor
Louisiana Ecological Services
646 Cajundome Blvd., Suite 400
Lafayette, La. 70506
Phone 337/291-3100
Fax 337/291-3139

P. 13.  For studies conducted in Maine:
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Field Supervisors
Maine Field Office
U.S. Fish and Wildlife Service
17 Godfrey Drive, Suite 2
Orono, ME 04473
Phone:  207-866-3344

P.15.  For studies conducted in Michigan:

P.15.a.  
Barbara Hosler
Endangered Species Coordinator for Michigan
U.S. Fish and Wildlife Service
2651 Coolidge Road
East Lansing, Michigan 48823
(517/351-6326; fax 517/351-1443)

P.15.b.  
Dan Kennedy
Endangered Species Coordinator
Michigan Department of Natural Resources
Wildlife Division
P.O. Box 30444
Lansing, Michigan   48909-7444
(517) 284-6194; fax 517/373-6705

P.16.   For studies conducted in Minnesota:
 
P.16.a.  
Endangered Species Coordinator
U.S. Fish and Wildlife Service
Ecological Services Field Office
4101 American Blvd. E.
Bloomington, Minnesota  55425
(952/252-0092 x206; fax 952/646-2873)
 
P.16.b.
Richard Baker
Endangered Species Coordinator
Minnesota Department of Natural Resources
Division of Ecological and Water Resources
500 Lafayette Road, Box 25
St. Paul, Minnesota  55155
(651/259-5073)
 

P.17.  For studies conducted in Mississippi:
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Field Supervisor
Mississippi Field Office 
6578 Dogwood View Pkwy, Ste A
Jackson, MS 39213-7856
(601) 321-1122

P.18.  For studies conducted in Missouri:

P.18.a.   
Field Supervisor
U.S. Fish and Wildlife Service
Missouri Ecological Services Field Office
101 Park DeVille Drive, Suite A
Columbia, Missouri  65203-2132
(573/234-2132; fax 573/234-2181)

P.18.b.   
Scientific Collecting Permit Coordinator
Missouri Department of Conservation
Endangered Species and Natural History Division
2901 W. Truman Blvd., P.O. Box 180
Jefferson City, Missouri  65102-0180
(573/522-4115 ext. 3322; fax 573/751-4864)

P.19.  For studies conducted in Montana:

Project Leader
585 Shepard Way
Helena, Montana 59601
Telephone: 406-449-5225
Fax: 406-449-5339

P.20.  For studies conducted in Nebraska:

Assistant Field Supervisor
9325 South Alda Road
Wood River, NE 68883
Fax:(308) 384-8835
Phone: (308) 382-6468

P. 21.  For studies conducted in New Hampshire.

See P.3. (above)

P.22.  For studies conducted in New Jersey:

Field Supervisor
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New Jersey Field Office
927 N. Main Street, Building D
Pleasantville, NJ  08232-1454
(609) 646-9310

P.23.  For studies conducted in New York:

Field Supervisor
New York Field Office
3817 Luker Road
Cortland, NY  13045
(607) 753-9334

P.24.  For studies conducted in North Carolina:

P.24.a.  Field Supervisor
Asheville Field Office 
160 Zillicoa Street
Asheville, NC 28801-1082
(828) 258-3939

P.24.b.  Field Supervisor
Raleigh Field Office
Post Office Box 33726
Raleigh, North Carolina 27636-3726
(919) 856-4520

P.25.  For studies conducted in North Dakota:

North Dakota Field Office
3425 Miriam Avenue
Bismarck, North Dakota 58501-7926
Phone: (701) 250-4481
Fax: (701) 355-8513

P.26.  For studies conducted in Ohio:

P.26.a.   
Endangered Species Coordinator for Ohio
U.S. Fish and Wildlife Service
Ohio Ecological Services Field Office
4625 Morse Road, Suite 104
Columbus, Ohio  43230
(614/416-8993, x22; fax 614/416-8994)

P.26.b.   
Endangered Species Coordinator
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Ohio Department of Natural Resources
Division of Wildlife
2045 Morse Road, Building G
Columbus, Ohio  43229-6693
(614-265-6329; fax 614/262-1143)

P.27.  For studies conducted in Oklahoma:

P.27.a.  
Field Supervisor
Oklahoma Field Office
U.S. Fish and Wildlife Service
9014 E. 21st St.
Tulsa, Oklahoma  74129-1428
(918) 382-4501

P.27.b.    
Todd Fagin
Oklahoma Natural Heritage Inventory
111 E. Chesapeake St.
Norman, OK 73019
405 325-4700 (Direct Line)
405 325-4042 (Oklahoma Biological Survey main office)
405 325-7702 (Fax)
tfagin@ou.edu 

P.27.c.   
Oklahoma Department of Wildlife Conservation
Wildlife Division
1801 N. Lincoln Blvd.
Oklahoma City, Oklahoma 73105
405/990-7259; fax 405/521-4706

P.28.  For studies conducted in Pennsylvania:

Field Supervisor
Pennsylvania Field Office
315 So. Allen Street, Suite 322
State College, PA  16801-4850
(814) 234-4090

P.29.  For studies conducted in Rhode Island:

See P.3. (above)

P.30.  For studies conducted in South Carolina:
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P.30.a.
South Carolina Field Office
Field Supervisor
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
(843) 727-4707 x227

P.30.b.
Biologist/Preserve Manager
South Carolina Department of Natural Resources
311 Natural Resources Drive
Clemson, SC  29631
(864) 654-6738 x15
Fax:  (864) 654-9168

P.31.  For studies conducted in South Dakota:

South Dakota Ecological Services Field Office
420 S. Garfield Avenue,
Suite 400
Pierre, SD 57501-5408 
Phone (605) 224-8693 
FAX 605-224-9974

P.32.  For studies conducted in Tennessee:

P.32.a. 
Field Supervisor
Cookeville Field Office
U.S. Fish and Wildlife Service
446 Neal Street
Cookeville, TN 38501-4027
(931) 528-6481

P.32.b.
Josh Campbell
Wildlife Diversity Coordinator, Region II
Tennessee Wildlife Resources Agency
P.O. Box 41489
Nashville, TN  37204
 (615) 781-6626
 Josh.Campbell@tn.gov 

P.33.  For studies conducted in Texas:

Regional Recovery Permits Coordinator
U.S. Fish and Wildlife Service - Southwest Region (Region 2)
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500 Gold Ave., SW
P.O. Box 1306
Albuquerque, New Mexico 87103-1306
(505/248-6665; fax 505/248-6788)

P.34.  For studies conducted in Vermont:

See P.3. (above)

P.35.  For studies conducted in Virginia:

Field Supervisor
Virginia Field Office
6669 Short Lane
Gloucester, VA  23061
(804) 693-6694

P.36.  For studies conducted in West Virginia:

Field Supervisor
West Virginia Field Office
694 Beverly Pike
Elkins, WV  26241
(304) 636-6586

P.37. For studies conducted in Wisconsin:

P.37.a.
Endangered Species Coordinator
U.S. Fish and Wildlife Service
Ecological Services Field Office
4101 American Blvd. E.
Bloomington, Minnesota  55425
(952/252-0092 x206; fax 952/646-2873)
 
P.37.b.
Owen Boyle
Wisconsin Department of Natural Resources
P.O. Box 7921
Madison, Wisconsin  53707-7921
(608/266-5244; fax 608/266-2925)

P. 38.  For studies conducted in Wyoming:

Ecological Services Wyoming Field Office
5353 Yellowstone Road, Suite 308A
Cheyenne, Wyoming  82009
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Tel:  (307) 772-2374
Fax: (307)772-2358

END



Scientific Collection Permit : Issue date: _ Expiration date: 

Pursuant to authority of T.C.A. 70-2-213: 

_ 

and the following additional permittees: 

are granted permission to take the following species: 

_ 

The State of Tennessee 
AN EQUAL OPPORTUNITY EMPLOYER 

5099 7/20/2021 7/20/2022

Shane Roberts
Robert Oney
Devin Bingham
Chance Osborne

All bat species known to occur in Tennessee.

Jeremy Jackson



Scientific Collection Permit : Issue date: _ Expiration date: 

Pursuant to authority of T.C.A. 70-2-213: 

_ 

and the following additional permittees: 

 Restricted to the following locations: 

_ 

The State of Tennessee 
AN EQUAL OPPORTUNITY EMPLOYER 

5099 7/20/2021 7/20/2022

Shane Roberts
Robert Oney
Devin Bingham
Chance Osborne

Jeremy Jackson

Fayette County, TN



Scientific Collection Permit: Issue date: _ Expiration date: 

Pursuant to authority of T.C.A. 70-2-213: 

_ 

and the following additional permittees: 

 Restricted to the following collection methods: 

_ 

Subject to the following rules: 

Wildlife may not be held longer than 24 hours without prior approval. All containers and equipment utilized in the 
collection of amphibians and reptiles shall be decontaminated and disinfected for ranavirus and other pathogens. This 
permit is invalid unless accompanied by all applicable federal permits. 

No species listed by TW RA as endangered, threatened, in need of management, or of greatest conservation need may 
be taken without approval; release these species immediately. Report the occurance of endangered or threatened 
species to TW RA within five days. 

Prior to collecting in the field, you are required to notify the TWRA Regional Dispatcher with the name(s) of 
person(s) doing the collecting, where, when and what species you will be collecting. Contact information is 
attached. 

Executive Director, Tennessee W ildlife Resources Agency Date 

The State of Tennessee 
AN EQUAL OPPORTUNITY EMPLOYER 

5099 7/20/2021 7/20/2022

Shane Roberts
Robert Oney
Devin Bingham
Chance Osborne

Jeremy Jackson

Mist-nets

7/20/2021
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Summary 

Barge Design Solutions, LLC is proposing to construct solar arrays near the town of Canadaville in Fayette 
County, Tennessee (Figure 1). On behalf of Barge Design Solutions, LLC, Capitol Airspace performed a glint 
and glare analysis utilizing the Solar Glare Hazard Analysis Tool (SGHAT) to identify the potential for glare 
impacts. Specifically, this analysis considered the potential for glare impacts on Nelson Airfield (TN99) and 
Pegasus Field Airport (7TN4) approach paths. Additionally, this analysis considered the potential for glare 
impacts on nearby residences and roadways. 

The results of the analysis indicate that there are no predicted glare occurrences for Nelson Airfield (TN99) 
or Pegasus Field Airport (7TN4) approaches as a result of the proposed single-axis tracking solar arrays. 
Nelson Airfield (TN99) and Pegasus Field Airport (7TN4) do not have an air traffic control tower (ATCT). As 
a result, the proposed solar arrays will not have an ocular impact on ATCT personnel.  

There are no predicted glare occurrences for nearby residences or roadways as a result of the proposed 
single-axis tracking solar arrays. These results are based on the application of FAA glint and glare standards 
in the absence of non-aviation regulatory guidelines.  

  
Figure 1: Location and identification of SR Canadaville Solar project arrays  
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Methodology 

In cooperation with the Department of Energy (DOE), the FAA developed and validated the Sandia 
National Laboratories SGHAT, now licensed through ForgeSolar. ForgeSolar has enhanced the SGHAT for 
glare hazard analysis beyond the aviation environment. These enhancements include a route module for 
analyzing roadways as well as an observation point module for analyzing residences. However, it should 
be noted that the SGHAT does not account for physical obstructions between reflectors and receptors. 

The SGHAT analyzes the potential for glare over the entire calendar year in one-minute intervals from 
when the sun rises above the horizon until the sun sets below the horizon. The glare hazard determination 
relies on several approximations including observer eye characteristics, angle of view, and typical blink 
response time. This analysis utilized the FAA approved default SGHAT setting which simulates the pilot’s 
view from the cockpit. When the SGHAT identifies glare, the associated ocular impact is classified into 
three categories:  

Green:    Low potential for temporary after-image 

Yellow:   Potential for temporary after-image 

Red:        Potential for permanent eye damage 

The FAA policy for Review of Solar Energy System Projects on Federally-Obligated Airports requires that 
proposed solar projects will not result in ocular impacts (no glare of any category) on the airport's ATCT 
cab. Although not required, the FAA encourages that off-airport solar energy systems in proximity to 
airports with ATCTs are assessed for potential ocular impact. Currently, there are no defined standards 
for acceptable ocular impact on residences or roadways. 

Data 

Solar array specifications (Table 1) as well as location and height information were provided by Barge 
Design Solutions, LLC. Runway end coordinates, elevations, threshold crossing heights (TCH), and visual 
glidepath angles (VGPA) were obtained from the FAA National Flight Data Center (NFDC) National Airspace 
System Resource (NASR) dataset. When the NASR dataset did not contain this data, aerial imagery, the 
United States Geological Survey (USGS) 1/3 arc-second Digital Elevation Model (DEM), and the FAA 
approved defaults settings (TCH: 50, VGPA: 3.00 degrees) were used. 

Table 1: SR Canadaville Solar project array specifications 

Parameter Value 
Unit Height 10 feet 

Axis Tracking Single-axis rotation 
Tracking Axis Orientation 180° 

Tracking Axis Tilt 0° 
Tracking Axis Panel Offset 0° 

Max Tracking Angle ±60° 
Resting Angle +60° 
Panel Material Smooth glass with anti-reflection coating 

Reflectivity Varies with sun 
Slope Error Correlates with material 
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Results 

Nelson Airfield (TN99) 

Runway 09/27  
The SGHAT results do not predict glare occurrences along the Runway 09 or Runway 27 approach paths 
(Figure 2).  

 
Figure 2: Nelson Airfield (TN99) approach paths (hashed pink lines)  
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Pegasus Field Airport (7TN4) 

Runway 08/26  
The SGHAT results do not predict glare occurrences along the Runway 08 or Runway 26 approach paths 
(Figure 3). 

 
Figure 3: Pegasus Field Airport (7TN4) approach paths (hashed pink lines)  
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Residences  

The SGHAT assessed the potential for glare occurrences at 64 discrete observation point receptors (black 
points, Figure 4). Each observation point was assessed at an eight-foot first story viewing height and a 16-
foot second story viewing height. The SGHAT results do not predict glare occurrences for any of the 64 
observation points at either viewing height as a result of single-axis tracking arrays.  

 
Figure 4: Discrete observation point receptors (black points) in proximity to SR Canadaville Solar project  
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Routes  

The SGHAT assessed the potential for glare occurrences along four route receptors (dashed black lines, 
Figure 5). Each roadway was assessed at a four-foot car viewing height and an eight-foot truck viewing 
height. The SGHAT results do not predict glare occurrences for any of the four roadways at either viewing 
height as a result of single-axis tracking arrays. 

 
Figure 5: Roadway receptors (dashed black lines) in proximity to SR Canadaville Solar project  
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Conclusion 

The SGHAT does not predict any glare occurrences for Nelson Airfield (TN99) or Pegasus Field Airport 
(7TN4) approaches as a result of proposed single-axis tracking solar arrays (Table 2). Nelson Airfield (TN99) 
and Pegasus Field Airport (7TN4) do not have an air traffic control tower (ATCT). As a result, the proposed 
solar arrays will not have an ocular impact on ATCT personnel.  

Additionally, the SGHAT does not predict any glare occurrences for nearby residences or roadways as a 
result of single-axis tracking arrays. These results are based on the application of FAA glint and glare 
standards in the absence of non-aviation regulatory guidelines. As noted in the methodology, the glint 
and glare analysis does not consider vegetation, fencing, or other natural obstructions. This glint and glare 
analysis takes the most conservative approach in assessing the possibility of glare occurrences. 

Table 2: Annual glare occurrence summary 

Receptor 
Green Glare 

(Hours:Minutes) 
Yellow Glare 

(Hours:Minutes) 
Red Glare  

(Hours:Minutes) 

TN99 – Runway 09 0:00 0:00 0:00 

TN99 – Runway 27 0:00 0:00 0:00 

7TN4 – Runway 08 0:00 0:00 0:00 

7TN4 – Runway 26 0:00 0:00 0:00 

Residences (64) 0:00 0:00 0:00 

Route 1 0:00 0:00 0:00 

Route 2 0:00 0:00 0:00 

Route 3 0:00 0:00 0:00 

Route 4 0:00 0:00 0:00 

 

If you have any questions regarding the findings in this analysis, please contact Rick Coles or Jason Auger at 
(703) 256-2485. 

 

mailto:rick.coles@capitolairspace.com?subject=SR%20Canadaville%20Solar%20Glint%20and%20Glare%20Analysis
mailto:jason.auger@capitolairspace.com?subject=SR%20Canadaville%20Solar%20Glint%20and%20Glare%20Analysis
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