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1. Regulatory Authorities 
 
 
1.1 WATERS OF THE UNITED STATES 
 
As defined by the United States Army Corps of Engineers (USACE), Waters of the United States include 
lakes, ponds, streams (intermittent and perennial), and wetlands which are regulated under Sections 
401 and 404 of the Clean Water Act. Federally jurisdictional wetlands are defined as “those that are 
inundated or saturated by surface or ground water at a frequency and duration sufficient to support, 
and that under normal circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions.” 
 
The USACE also regulates navigable waters under Section 10 of the Rivers and Harbor Act (33 United 
States Code [U.S.C.] 401 et seq.), which requires a permit from the USACE to construct any structure in 
or over any navigable waters of the United States, as well as any proposed action that would alter or 
disturb these waters (such as excavation/dredging or deposition of materials). If the proposed structure 
or activity affects the course, location, condition, or capacity of the navigable water, even if the 
proposed activity is outside the boundaries of the water body, a permit from the USACE is required. 
Depending on the type of project and quantity of impact, the permit may be an Individual Permit or may 
qualify under the USACE Nationwide Permit program. 
 
1.2 WATERS OF THE STATE/COMMONWEALTH 
 
Consistent with Section 401 of the Clean Water Act, a state is required to issue a Water Quality 
Certification for any project requiring a federal permit. The Section 401 certification is typically issued in 
conjunction with the USACE Section 404 permit. If authorization under the Nationwide Permit program 
is applicable, many of those Nationwide Permits incorporate the Water Quality Certification as a part of 
the authorization and conditions. The Commonwealth of Kentucky does not take jurisdiction over any 
wetlands or waters beyond that of the USACE. For example, Kentucky does not have an isolated 
wetlands permit program (Kentucky Energy and Environment Cabinet, 2021). Sinkholes may be 
protected by the Kentucky Division of Water (KDOW) if they have a direct connection to subsurface 
water. A KDOW Stream Construction Permit would be needed for construction activities in a stream 
channel, wetland, or sinkhole drain area. 
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2. Methodology 
 

 
Prior to initiating field investigations, Haley & Aldrich, Inc. (Haley & Aldrich) conducted a desktop review 
of publicly available data to evaluate the presence of mapped wetlands and streams within the Study 
Area (the approximately 450-acre property illustrated in Figure 1). Data consulted include: United States 
Geological Survey (USGS) topographic quadrangle maps, National Wetland Inventory (NWI) maps, the 
Natural Resources Conservation Service (NRCS) County Soil survey, Federal Emergency Management 
Agency (FEMA) Flood Insurance maps, and the National Hydrography Dataset (NHD). Information 
gathered from the desktop review is described in Section 3, Site Setting. 
 
The wetland and stream delineation field survey was performed in accordance with criteria set forth in 
the Corps of Engineers Wetland Delineation Manual (1987) and the 2012 Regional Supplement to the 
Corps of Engineers Wetland Delineation Manual: Eastern Mountains and Piedmont Regional Supplement 
(Version 2.0). Data was collected from one or more sample plots in each delineated wetland (depending 
on the size of the delineated area) and was recorded on USACE Routine Wetland Determination forms. 
The boundaries of wetlands were demarcated with pink survey ribbon (flagging) and located with a 
Trimble 3000 global positioning system (GPS) unit with reported sub-meter accuracy.  
 
The Kentucky Wetland Rapid Assessment Method (KY-WRAM) is used to determine the existing quality 
and aid in permitting decisions. The KY-WRAM is made up of six metrics: wetland size and distribution, 
upland buffers and intensity of surrounding land use, hydrology, habitat alteration and habitat structure 
development, special situations, and vegetation, interspersions, and habitat features. Methodology 
described in the Guidance Manual for KY-WRAM, Version 3.0 (2016) was used for assessing the 
wetlands. 
 
Hydrology was evaluated based on indicators that are divided into two categories, primary and 
secondary. The 1987 manual and 2012 supplement define hydrology as present when at least one 
primary indicator or two secondary indicators are identified. One primary indicator is sufficient to 
evaluate if hydrology is present; however, if primary indicators are absent then two or more of the 
secondary indicators are required to evaluate hydrology. If other probable hydrology evidence was 
found, then this was subsequently documented on the Routine Wetland Determination Form. 
 
Hydrophytic vegetation was assessed by identifying plant species and their assigned wetland indicator 
rating of obligate (OBL), facultative wet (FACW), facultative (FAC), facultative upland (FACU), and upland 
(UPL) according to the 2016 National Wetland Plant List. Vegetation in both upland and wetland 
communities was characterized using the areal dominance method, with a radius of 30 feet around the 
soil sample location for trees, a 15-foot-radius for saplings/shrubs, and a five-foot-radius for herbaceous 
plants. 
 
Hydric soil indicators were evaluated using soil characteristics as defined in Field Indicators of Hydric 
Soils in the United States (Version 8.0, 2016). Evidence of hydric soil indicators was recorded based on 
the presence of color matrix, hue, and redoximorphic features such as saturation, gleyed matrix, 
mottling, hydrogen sulfide odor, and organic/peat layers. Soil test pits were dug using a shovel to a 
depth of approximately 18 inches or refusal due the presence of a hard pan layer, rock, or hard fill 
materials. Soil color was described using the Munsell Color book, texture using United State Department 
of Agriculture (USDA) hand-texture methods, and the presence/absence of redoximorphic features, 
including depletions and concentrations. 
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Additional surface waters, including stream channels and drainage ways, found during field work would 
have been investigated, flagged, located with the GPS unit, and characterized on Stream Inventory Data 
Forms. To the extent practicable, these surface waters would be investigated to evaluate drainage 
patterns and potential connections to other Waters of the United States. 
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3. Site Setting 
 
 
3.1 PHYSIOGRAPHY AND SOILS 
 
The Study Area is located in the Mississippian Plateau of Kentucky which consists of karst terrain, a 
limestone plain characterized by sink holes, sinking streams, streamless valleys, springs, and caverns. 
The Study Area itself is typical of this physiographic province and had been cleared and primarily planted 
with hay, row-crops, or alfalfa fields. An approximately 23-acre upland woodlot is also present. 
Elevations within the Study Area range from 600 to 650 feet above mean sea level (ft amsl). A 
topographic map of the Study Area and surrounding region is provided as Figure 2. 
 
Soil series units mapped by the NRCS web soil survey are listed in Table 1 and provided as Figure 2. Soil 
units, drainage class, and whether or not the soil unit is classified as hydric are also summarized in Table 
1 below. Eleven soil types occur within the Study Area; none of them are hydric. 
 

Table 1. Study Area Soils 
Soil Map Unit 

Symbol Soil Map Unit Name Drainage 
Class 

Hydric 
Conditions1 

CaD Caneyville silt loam, very rocky, 
6 to 20 percent slopes 

Well 
drained Non-hydric 

CrB2 Crider silt loam, 2 to 12 percent 
slopes, eroded 

Well 
drained Non-hydric 

CrC2 Crider silt loam, 6 to 6 percent 
slopes, eroded 

Well 
drained Non-hydric 

ElB Elk silt loam, 2 to 6 percent 
slopes, rarely flooded 

Well 
drained Non-hydric 

FdC 
Fredonia-Hagerstown-Vertrees 

silt loams, rocky, 6 to 20 
percent slopes 

Well 
drained Non-hydric 

HdB 
Hagerstown-Fredonia- Vertrees 
silt loams, rocky, 2 to 6 percent 

slopes 

Well 
drained Non-hydric 

Np Nolin silt loam, depressional, 
frequently flooded 

Well 
drained Non-hydric 

RxE 
Rock outcrop-Caneyville 

complex 12 to 30 percent 
slopes 

Well 
drained Non-hydric 

VrB2 Vertrees silt loam, 2 to 6 
percent slopes, eroded 

Well 
drained Non-hydric 

VrC2 Vertrees silt loam, 6 to 12 
percent slopes, eroded 

Well 
drained Non-hydric 

VrC3 
Vertrees silt loam, 6 to 12 
percent slopes, severely 

eroded 

Well 
drained Non-hydric 

1 Soils mapping source: USDA, NRCS web soil survey 
(https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm). 
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3.2 HYDROLOGY 
 
The Study Area is located in the northern portion of the Lower Kentucky Region Watershed (Hydrologic 
Unit Code [HUC] 05100205). Most of the surface hydrology within the Study Area is generated by 
precipitation with some surface flow from neighboring areas. Total average annual precipitation is 52 
inches of rain and 8 inches of snow (Source: http://usclimatedata.com as measured in nearby Horse 
Cave, Kentucky). 
 
The NWI map identifies nine aquatic features mapped within the Study Area. Seven of these features 
are classified as open water, and the remaining two are classified as palustrine emergent (PEM) 
wetlands. Mapped wetlands identified within the Study Area are included in Table 2 below and are 
depicted on Figure 3. Based upon field review, the mapped open water areas and one of the mapped 
PEM wetlands were found to be associated with karst features rather than wetlands or waters. One NWI 
mapped open water feature was delineated as a forested wetland. All other NWI mapped features were 
determined to be upland areas.  
 
Table 2. Federal and State Mapped Wetland and Streams 

Name Classification1 Status 
NWI-mapped wetland Open Water Unprotected 
NWI-mapped wetland Open Water Unprotected 
NWI-mapped wetland Open Water Unprotected 
NWI-mapped wetland Open Water Unprotected 
NWI-mapped wetland Open Water Unprotected 
NWI-mapped wetland Open Water Unprotected 
NWI-mapped wetland Open Water Unprotected 
NWI-mapped wetland Emergent Wetland Unprotected 
NWI-mapped wetland Emergent Wetland Unprotected 

Notes: 
1 NWI Wetland Data Sources. 
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4. Results 
 
 
Field investigations to delineate wetlands and streams within and adjacent to the Study Area were 
completed by a Haley & Aldrich wetland scientist accompanied by an environmental professional on 8 
and 9 November 2021. A total of one palustrine forested (PFO) wetland was identified, which was 
identified as a NWI mapped open water feature. This feature is summarized in Table 3 below and is 
depicted on Figure 4. No streams were identified within the Study Area. 
 
             Table 3. Delineated Wetland 

Wetland Wetland 
Community1 

State 
Classification2 

Area within 
Study Area Jurisdiction3 

Wetland W1 PFO none 0.25 acre Non-jurisdictional 
Notes: 
1 Wetland classifications are based on the Cowardin classification system whereby: P = Palustrine; EM = 
Emergent; SS = Shrub Scrub; FO = Forested. 
2 The State/Commonwealth does not take jurisdiction over USACE non-jurisdictional wetlands. 
3 Based on field observations of hydrologic connections. If necessary, final federal jurisdiction can only be 
confirmed through consultation with USACE staff. 

 
Representative photos of the delineated wetland feature and associated upland areas are included as 
Attachment A. The completed routine wetland determination is included as Attachment B. Wetland type 
was classified according to the Cowardin classification system (Cowardin, et al., 1979). 
 
4.1 KARST FEATURES 
 
Several karst features were observed on site of varying sizes and depressions. Two large holes were 
observed and noted on Figure 4. These were typified as having 10- to 12-foot shear sides with a 
maximum depression of up to 25 feet. These two holes were approximately 37,042 square feet (sq ft) 
and 4,764 sq ft in area. Both holes had the potential for a cave-like opening at the bottom of the 
depression. Haley & Aldrich did not descend into the bottom of these depressions to investigate further. 
 
4.2 WETLAND DESCRIPTION 
 
Wetland W-1 is a 0.25-acre (10,886 sq ft) PFO wetland that may have been a karst depression that has 
previously been filled. The center of the wetland was dominated by Persicaria longiseta (smartweed: 
FAC), Microstegium vimineum (Japanese stilt grass: FAC), and Symphyotrichum lanceolatum (lance-leaf 
aster: FAC). The forested edge was dominated by Celtis occidentalis (hackberry: FAC) and Fraxinus 
pennsylvanica (green ash: FAC). Positive indicators of hydrology within this wetland included 
geomorphic position, microtopographic relief, water-stained leaves, and a positive FAC-neutral test. 
Observed hydric soil indicators were Depleted Matrix (F3). The wetland scored a 46 using the KY-WRAM 
(Appendix C). No outflow was observed from this wetland. This wetland would likely be considered 
isolated and is therefore considered non-jurisdictional by the USACE due the lack of a hydrologic 
connection to jurisdictional Waters of the United States. 
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4.3 STREAM DESCRIPTIONS 
 
During the site visit, no streams or waterways were observed. A culvert was observed under L and N 
Turnpike Road connecting small, vegetated swales (Figure 4). These swales did not contain a bed, bank, 
or ordinary high-water mark, and it appeared the culvert was installed for roadside drainage only. 
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5. Conclusions 
 
 
A total of one PFO wetland was delineated during November 2021 as part of an on-site wetland and 
stream delineation. The wetland scored a 46 using the KY-WRAM. The wetland had no visible outlet to 
jurisdictional Waters of the United States and would be considered non-jurisdictional by the USACE. No 
streams or other waterways were observed. If needed, a final determination of jurisdictional status can 
only be made through consultation with the USACE. 
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APPENDIX A 
 

Photo Log 



Hart Solar Project 
Hart County, Kentucky 
File No. 0203928-000 

Date Photographs Taken: 8 and 9 November 2021 

Haley & Aldrich Page 1 of 2 

 

 
Photo 1:  Forested (PFO) Wetland W-1 near Flag 5:  View looking west. 

 
Photo 2:  Forested (PFO Wetland W-1 near Flag 11:  View looking north. 

 
 
 
 



Hart Solar Project 
Hart County, Kentucky 
File No. 0203928-000 

Date Photographs Taken: 8 and 9 November 2021 

Haley & Aldrich Page 2 of 3 

 

 
Photo 3:  Karst feature 1 with walls 10-15 feet high.  Located within northern parcel in the Study Area 

 
Photo 4:  Karst feature 2. Located within southern parcel in the Study Area. 

 
 
 
 



Hart Solar Project 
Hart County, Kentucky 
File No. 0203928-000 

Date Photographs Taken: 8 and 9 November 2021 

Haley & Aldrich Page 3 of 4 

 

 
Photo 5:  Wetland W-1 Upland Sample Plot 1 – hayed field looking north. 

 
Photo 6:  Wetland W-1 Upland Sample Plot 2 – old field looking east.  

 
 
 
 



Hart Solar Project 
Hart County, Kentucky 
File No. 0203928-000 

Date Photographs Taken: 8 and 9 November 2021 

Haley & Aldrich Page 4 of 5 

 

 
Photo 7:  Upland soils at Upland Sample Plot 2. 

 
Photo 8:  Upland Sample Plot 11 – newly planted area, upland soils looking south 

 
 
 
 



Hart Solar Project 
Hart County, Kentucky 
File No. 0203928-000 

Date Photographs Taken: 8 and 9 November 2021 

Haley & Aldrich Page 5 of 5 

 

 
Photo 9:  Upland Sample Plot 10 within bottom of Karst feature looking north. 

 

 
Photo 10: Upland roadside drainage swale along L and N Turnpike Road looking southwest.  

 



 

 

APPENDIX B 
 

Routine Wetland Determination and Stream Inventory Data Forms 
 

  





































































 

 

APPENDIX C  
 

Kentucky Wetland Rapid Assessment Method Forms 





























  www.haleyaldrich.com 

30 August 2022  
File No. 0203928 
 
 
Thoroughbred Solar, LLC 
6688 N. Central Expressway, Suite 500 
Dallas, Texas 75206 
 
Attention: Rob Kalbouss 
 
Subject: Wetland and Stream Delineation Report Addendum for 
  Thoroughbred Solar Project 
  Hart County, Kentucky 
 
Dear Mr. Kalbouss: 
 
This Wetland and Stream Delineation Report Addendum summarizes the results of field work performed 
by Haley & Aldrich, Inc. (Haley & Aldrich) to locate and identify wetlands and streams in support of 
Thoroughbred Solar, LLC’s proposed Thoroughbred Solar Project (Project). 
 
The Project site is located west of Rowletts in Hart County, Kentucky (see Figure 1). A wetland and 
stream delineation was originally completed on approximately 450 acres in 2021. This addendum 
documents an additional field delineation effort conducted in August 2022 for approximately 80 acres 
that have been added to the Project site. The additional 80 acres is the Study Area that is the subject of 
this report and is highlighted in yellow on Figure 1. 
 
Site Setting 
 
PHYSIOGRAPHY AND SOILS 
 
The Study Area is located in the Mississippian Plateau of Kentucky which consists of karst terrain, a 
limestone plain characterized by sink holes, sinking streams, streamless valleys, springs, and caverns. 
The Study Area itself is typical of this physiographic province and had been cleared and primarily planted 
with hay or row-crops. Elevations within the Study Area range from 600 to 640 feet above mean sea 
level (ft amsl). A topographic map of the Study Area and surrounding region is provided as Figure 2. 
 
Soil series units mapped by the NRCS web soil survey are listed in Table 1 and provided as Figure 2. Soil 
units, drainage class, and whether the soil unit is classified as hydric are also summarized in Table 1 
below. Six soil types occur within the Study Area; none of them are hydric. 
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Bedford, NH 03110 
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Table 1.  Study Area Soils 
Soil Map Unit 

Symbol 
Soil Map Unit 

Name Drainage Class Hydric Conditions1 

CaD 

Caneyville silt 
loam, very rocky, 
6 to 20 percent 

slopes 

Well-drained Non-hydric 

CrB2 
Crider silt loam, 
2 to 12 percent 
slopes, eroded 

Well-drained Non-hydric 

CrC2 
Crider silt loam, 
6 to 6 percent 
slopes, eroded 

Well-drained Non-hydric 

FdC 

Fredonia-
Hagerstown-
Vertrees silt 

loams, rocky, 6 
to 20 percent 

slopes 

Well-drained Non-hydric 

HdB 

Hagerstown-
Fredonia- 

Vertrees silt 
loams, rocky, 2 

to 6 percent 
slopes 

Well-drained Non-hydric 

Np 

Nolin silt loam, 
depressional, 

frequently 
flooded 

Well-drained Non-hydric 

Notes: 
 1 Soils mapping source: USDA, Natural Resource Conservation Service (NRCS) web soil survey.  

 
HYDROLOGY 
 
The Study Area is located in the northern portion of the Lower Kentucky Region Watershed (Hydrologic 
Unit Code [HUC] 05100205). Most of the surface hydrology within the Study Area is generated by 
precipitation with some surface flow from neighboring areas. Total average annual precipitation is 52 
inches of rain and 8 inches of snow (Source: http://usclimatedata.com as measured in nearby Horse 
Cave, Kentucky). 
 
The National Wetlands Inventory (NWI) map identifies one aquatic feature mapped within the Study 
Area, as shown on Figure 3. The NWI aquatic feature was mapped as open water. No streams were 
indicated in the NWI mapping. 
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Results 
 
A wetland and stream delineation was conducted within the additional Study Area by two Haley & 
Aldrich wetland scientists on 22 August 2022. No streams, wetlands, or ponds were identified. 
 
The northern parcel was an active corn field during the site visit. One small stand of trees and upland 
herbaceous vegetation were located within the agricultural field. This upland vegetation stand within 
the agricultural field was hackberry (Celtis occidentalis), red maple (Acer rubrum), Canada wild rye 
(Elymus canadensis), Kentucky blue grass (Poa pratensis), and white clover (Trifolium repens). The 
southern parcel was an active hayfield dominated by Kentucky blue grass, white clover, tall redtop 
(Tridens flavus), and tall rye grass (Schedonorus arundinaceus). Representative photos of the upland 
areas are included as Attachment A. During the site visit, the NWI-mapped open water feature was not 
observed and determined to not be present, as it was currently an active corn field. 
 
Conclusions 
 
No streams, wetlands, or ponds were observed or delineated during the August 2022 wetland and 
stream delineation. A total of one Palustrine Forested (PFO) wetland was delineated during November 
2021 as part of an on-site wetland and stream delineation. The wetland scored a 46 using the Kentucky 
Wetlands Rapid Assessment Method (KY-WRAM). The wetland had no visible outlet to jurisdictional 
Waters of the United States and would be considered non-jurisdictional by the USACE. No streams or 
other waterways were observed during the November 2021 site visit. If needed, a final determination of 
jurisdictional status can only be made through consultation with the USACE. 
 
Sincerely yours, 
 
HALEY & ALDRICH, INC. 
 
 
 
Audrey West     Lynn Gresock 
Assistant Project Manager   Principal Consultant 
 
Enclosures: 

References 
Figure 1 – Study Area Overview 
Figure 2 – Topography and Soils Series 
Figure 3 – Federal and State Mapped Aquatic Resources 
Figure 4 – Delineated Features, Photo Location, and Land Cover 
Attachment A – Photo Log 
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Photo 1:  Agricultural field:  View looking southwest. 

 
Photo 2:  Upland vegetation within agricultural field:  View looking north. 
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Photo 3:  Agricultural field: View looking west. 

 
Photo 4:  Hay field: View looking west.  
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Photo 5:  Hay field: View looking northwest. 

 
Photo 6:  Hay field: View looking east.   
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