


Executive Summary – Terrestrial and Aquatic Assessment                   June 8, 2018 
Science Hill Planning Study Redwing Project 18-045 
 

2 

available mine maps were reviewed to identify caves, mine portals, sinkholes, and other 
underground features within the study area.   
 
Following in-house review, Redwing conducted a vehicular reconnaissance of the study area to 
identify the approximate location and extent of waters/wetlands and to identify potential T/E species 
habitat.  During the reconnaissance, the presence of streams and open water bodies was 
evaluated on the basis of ordinary high water mark (OHWM), defined bed and bank features, and 
flow regimes.  Potential wetland areas were investigated following the Routine On-Site 
Determination Method as defined in the Regional Supplement to the Corps of Engineers Wetland 
Delineation Manual:  Eastern Mountains and Piedmont – Version 2.0 (April 2012).  The locations 
and extent of jurisdictional features and T/E species habitat presented in this summary have only 
been approximated and have not been formally delineated or verified by the appropriate resource 
agency, which holds final authority over determination. 
 
 

RESULTS 
 
Redwing performed a reconnaissance of the study area on May 17 and 18, 2018.  The results of 
the assessment are presented below in terms of federally-listed species and waters of the U.S. 
 
Federally-listed Species:  The following table presents federally-listed species potentially occurring 
in the study area as identified in the USFWS IPaC and the presence/absence of suitable habitat in 
the study area.  The KYTC Pulaski County species list also includes the blackside dace (Phoxinus 
cumberlandensis), catspaw mussel (Epioblasma obliquata), clubshell (Pleurobema clava), cracking 
pearlymussel (Hemistena lata), dromedary pearlymussel (Dromus dromas); fanshell (Cyprogenia 
stegaria), least tern (Sternula antillarum athalassos), oyster mussel (Epioblasma capaeiformis), 
rabbitsfoot (Theliderma cylindrica), ring pink (Obovaria retusa), rough pigtoe (Pleurobema plenum), 
and spectaclecase (Margaritifera monodonta).  Correspondence from the resource agencies is 
provided in the Appendix.   
 

Scientific Name Common Name Federal Status Habitat 
Present 

Mammals   
Corynorhinus townsendii virginianus Virginia big-eared bat Endangered No 
Myotis grisescens gray bat Endangered Foraging 
Myotis septentrionalis northern long-eared bat Threatened Yes 
Myotis sodalis Indiana bat Endangered Yes 
Mussels    
Alamindonta atropurpurea Cumberland elktoe Endangered No 
Epioblasma brevidens Cumberlandian combshell Endangered No 
Epioblasma florentina walkeri tan riffleshell Endangered No 
Epioblasma triquetra snuffbox Endangered No 
Pegias fabula littlewing pearlymussel Endangered No 
Ptychobranchus subtentum fluted kidneyshell Endangered No 
Villosa trabalis Cumberland bean Endangered No 
Plants   
Platanthera intergrilabia white fringeless orchid Threatened No 
Spiraea virginiana Virginia spiraea Threatened No 
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The USFWS IPaC response notes that there are no critical habitats within the study area.  The 
KSNPC response noted concern for the project regarding Henslow’s sparrow (Ammodramus 
henslowii) (a species of management concern), which is an element occurrence located west and 
outside of the north study area, but within the one-mile search buffer.  The KDFWR response noted 
the four federally-listed bat species along with five state-listed bird species.  The response noted no 
caves or unique natural areas within one-mile of the study area.  The KDFWR response also 
recommended best management practices for stream crossings and erosion control measures.  
The KSS was contacted regarding caves within three miles of the project.  The KSS response 
indicated that three known caves are located within three miles of the study area: Andes Cave, 
Gridler Cave 1 and Gridler Cave 2.  Andes Cave is noted as being located immediately west of the 
south study area (approximately 1,200 feet), but unverified.  
 
A review of mine maps, topographic quadrangle maps, and geologic maps did not identify any 
underground or surface mines within the study area and the study area is classified as very high, 
medium, low, and non-karst potential.  No caves, rockshelters, or other underground features were 
observed within study area during the reconnaissance.  No roosting habitat was identified for the 
Virginia big-eared bat or the gray bat or winter hibernacula for the Indiana bat or northern long-
eared bat.  Sinkholes were observed in the study area, but none were suitable for bat use.  The 
mature woods habitat in the study area was identified as suitable summer roosting, foraging, and 
commuting habitat for the Indiana and northern long-eared bats.  This habitat totals approximately 
64.0 acres (Figure 2).  The project is located in potential habitat for the Indiana bat and in a known 
quadrangle with hibernaculum buffers for the northern long-eared bat (Figure 3 and 4).  The 
perennial streams within the study area are considered foraging and commuting habitat for the gray 
bat.  
 
Potential habitat for the federally-listed mussel species includes streams and small rivers with 
moderate to fast-flowing current and substrate consisting of sand, gravel, cobble, and boulders.  
Two perennial streams are located within the study area; however, these features are highly 
impacted area, extensively channelized, exhibit heavy sediment deposition, or are not large 
enough to be considered habitat for the identified mussel species.  Furthermore, no live mussels or 
relic shells were observed during the reconnaissance.  Therefore, these federally-listed mussel 
species are considered absent from the proposed area. 
 
The study area does not appear to contain suitable habitat for the white fringeless orchid due to the 
lack of permanently wet areas with acidic, organic soils and partial shade.  Virginia spiraea is 
typically found along the floodplains of second and third-order high-gradient streams.  This species 
prefers areas that are frequently disturbed by scour, such as eroded banks, bars, and natural 
levees, and often grows in areas where high water has deposited sediment and woody debris.  The 
study area does not appear to contain suitable habitat for the Virginia spiraea. 
 
 
Waters of the U.S.:  The attached Table 1 summarizes potential streams, wetlands, and open 
waters identified within the study area.  The identified features are presented on Figure 2.  The 
reconnaissance survey identified two perennial streams totaling 1,926 linear feet (0.232 acre), 11 
intermittent streams totaling 6,546 linear feet (0.552 acre), six ephemeral streams totaling 1,084 
linear feet (0.036 acre), 23 wetlands totaling 11.075 acres, and 17 ponds totaling 3.926 acres. 
 
The National Wetlands Inventory mapped both perennial streams (Perennial 1 and 2), one wetland 
(Wetland 16), seven open water ponds (Open Water 1, 5, 6, 9, 10, 12, and 16), and one wetland 
(not identified, appears filled) within the study area.  No areas within the 100-year floodplain were 
identified within the study area (Figure 5). 
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POTENTIAL IMPACTS 

 
Federally-listed Species:  The study area is located in a quadrangle with known hibernaculum 
buffers for the northern long-eared bat, as well as potential summer habitat for the Indiana bat.  It 
appears that impacts to the Indiana and northern long-eared bat from this project may be 
addressed following guidance provided in the Revised Conservation Strategy for Forest-Dwelling 
Bats in the Commonwealth of Kentucky (2016) and a contribution to the Imperiled Bat 
Conservation Fund (IBCF).  Additionally, the 4(d) Rule may be used to address impacts to the 
northern long-eared bat if it is determined by the USFWS that the project is not located within 0.25 
mile of a known hibernacula.  Impacts to the perennial stream could adversely impact foraging 
habitat for gray bat.  Adverse effects to other federally-listed threatened/endangered species are 
not anticipated as a result of the project. 
 
Jurisdictional Waters:  Impacts to less than 500 feet of stream or 0.5 acre of Waters of the U.S. for 
each single and complete project are permittable under Nationwide Permit (NWP) 14 for linear 
transportation projects under Section 404 of the Clean Water Act.  An Individual Water Quality 
Certification under Section 401 of the Clean Water Act is required if impacts to each intermittent or 
perennial stream are greater than 300 feet, the overall project impacts greater than 500 feet of 
intermittent and perennial stream within each hydrologic unit code (HUC) 14, or the project results 
in impacts greater than 0.5 acre of wetland.   
 
 
We appreciate the opportunity to assist with this important project.  Please contact Neil Guthals or 
Ben Deetsch at (502) 625-3009 with questions regarding this report. 
 
 
Attachments:  Table 

Figures 
  Appendix – Resource Agency Correspondence 
 
File: P:\2018 Projects\18-045-Science Hill Planning Study\Reports\Executive Summary-Science Hill Study.docx 

 





Table 1: Summary of Water/Wetland Features
Science Hill Planning Study
   Pulaski County, Kentucky
KYTC Item No.:  8-9010.00
   Redwing Project:  18-045

Feature Stream Length 
(feet) Area (acre) Status

Perennial Stream 1 811 0.130 Jurisdictional
Perennial Stream 2 1,115 0.102 Jurisdictional

Perennial Stream Total 1,926 0.232
Intermittent Stream 1 2,182 0.200 Jurisdictional
Intermittent Stream 2 803 0.083 Jurisdictional
Intermittent Stream 3 1,037 0.095 Jurisdictional
Intermittent Stream 4 310 0.021 Jurisdictional
Intermittent Stream 5 524 0.036 Jurisdictional
Intermittent Stream 6 276 0.009 Jurisdictional
Intermittent Stream 7 65 0.002 Jurisdictional
Intermittent Stream 8 304 0.010 Jurisdictional
Intermittent Stream 9 82 0.005 Jurisdictional
Intermittent Stream 10 556 0.077 Jurisdictional
Intermittent Stream 11 407 0.014 Jurisdictional

Intermittent Stream Total 6,546 0.552
Ephemeral Stream 1 51 0.002 Jurisdictional
Ephemeral Stream 2 141 0.005 Jurisdictional
Ephemeral Stream 3 397 0.009 Jurisdictional
Ephemeral Stream 4 189 0.013 Jurisdictional
Ephemeral Stream 5 68 0.002 Jurisdictional
Ephemeral Stream 6 238 0.005 Jurisdictional

Ephemeral Stream Total 1,084 0.036
Wetland 1 --- 0.957 Jurisdictional
Wetland 2 --- 0.024 Jurisdictional
Wetland 3 --- 0.020 Jurisdictional
Wetland 4 --- 0.195 Jurisdictional
Wetland 5 --- 0.035 Jurisdictional
Wetland 6 --- 0.052 Jurisdictional
Wetland 7 --- 0.063 Jurisdictional
Wetland 8 --- 0.164 Jurisdictional
Wetland 9 --- 0.347 Jurisdictional
Wetland 10 --- 0.039 Jurisdictional
Wetland 11 --- 0.181 Jurisdictional
Wetland 12 --- 0.048 Jurisdictional
Wetland 13 --- 0.048 Jurisdictional
Wetland 14 --- 6.683 Jurisdictional
Wetland 15 --- 0.250 Jurisdictional
Wetland 16 --- 0.087 Jurisdictional
Wetland 17 --- 0.530 Jurisdictional
Wetland 18 --- 0.171 Jurisdictional
Wetland 19 --- 0.855 Jurisdictional
Wetland 20 --- 0.081 Jurisdictional
Wetland 21 --- 0.103 Jurisdictional
Wetland 22 --- 0.055 Jurisdictional
Wetland 23 --- 0.087 Jurisdictional

Wetland Total 11.075



Table 1: Summary of Water/Wetland Features
Science Hill Planning Study
   Pulaski County, Kentucky
KYTC Item No.:  8-9010.00
   Redwing Project:  18-045

Open Water 1 --- 0.203 Jurisdictional
Open Water 2 --- 0.018 Jurisdictional
Open Water 3 --- 0.051 Jurisdictional
Open Water 4 --- 0.047 Jurisdictional
Open Water 5 --- 0.192 Jurisdictional
Open Water 6 --- 0.251 Jurisdictional
Open Water 7 --- 0.104 Jurisdictional
Open Water 8 --- 0.508 Jurisdictional
Open Water 9 --- 0.231 Jurisdictional
Open Water 10 --- 0.353 Jurisdictional
Open Water 11 --- 0.398 Jurisdictional
Open Water 12 --- 0.548 Jurisdictional
Open Water 13 --- 0.319 Jurisdictional
Open Water 14 --- 0.151 Jurisdictional
Open Water 15 --- 0.119 Jurisdictional
Open Water 16 --- 0.341 Jurisdictional
Open Water 17 --- 0.092 Jurisdictional

Open Water Total 3.926
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Source:  Aerial - 60cm color orthoimagery of the Commonwealth of Kentucky (NAIP-FSA) from kygisserver.ky.gov ArcGIS services  (2016). 
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IDENTIFIED THROUGH A FIELD RECONNAISSANCE BY REDWING 
WETLAND SCIENTISTS ON MAY 17 AND 18, 2018.  THESE BOUNDARIES 
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Source:  Aerial - 60cm color orthoimagery of the Commonwealth of Kentucky (NAIP-FSA) from kygisserver.ky.gov ArcGIS services  (2016). 
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V 2.0 June 2006 

 

 
Kentucky Transportation Cabinet 
Federal Highway Administration 

 

NO EFFECT FINDING 
 

 

KYTC Item No: 8-9010.00 Route: Science Hill Planning Study Project 

Quadrangle(s): Science Hill; 
Bobtown 

County(ies): Pulaski 

Project Description:  (Type of improvement, areas to be impacted, crossroad improvements, 
easements, etc.) 
The proposed project involves an alternatives study of 11 preliminary alternatives for the reconstruction 
of the Kentucky Highway 635 to eliminate an at-grade railroad crossing and replace with a railroad 
separation crossing. 

 

Listed Species:  (Attach copy of USFWS county list, KSNPC web site and KDFWR web site)  
(107) WFO, (111) VS, (401) CEM, (402) SCM, (403) FSM, (404) CCM, (405) OM, (406) TRM, (407) 
EPM, (412) RPM, (413) LWPM, (416) CM, (417) RPTM, (419) FKM, (421) CBPM, (427) SNB, (428) 
DRDR, (429) CRPM, (430) RFM, (505) BSD, (802) ILT, (901) VBB, (902) GB, (903) IB, (904) NLEB 

 

Methodologies:  (Methods of assessment, who, what, when, resources, etc.) 

Field assessment was performed by Redwing during May 17 and 18, 2018.  The study area consists of 
young woods habitat, mature woods habitat, and agricultural/pasture areas along with residential and 
commercial developments.  

 

Results:  (Compare habitat used by listed species with available habitat) 
No suitable streams for mussel species or BSD.  No habitat for WFO or VS.  No habitat for ILT.  No 
caves or suitable roosting habitat for GB and VBB or winter hibernaculum for IB and NLEB.  Perennial 
streams provide foraging habitat for GB.  Mature woods habitat and scattered mature trees represent 
potential summer habitat for the IB and NLEB.  The project is not located within known habitat for IB.  
The project is located within a topographic quadrangle with known hibernaculum for NLEB.  
  

Determinations:  Potential summer habitat for the IB.  Known Hibernaculum Quadrangle for the NLEB.  
No habitat and, thus, no effect for other federally-listed species in Pulaski County. 

 
  



Science Hill Planning Study   KYTC Item 8-9010.00 
 

V 2.0 June 2006 

The project has been assessed in accordance with the provisions of Section 7 of the Endangered 
Species Act.  As a designated representative of the FHWA, the KYTC has determined that the project 
will have No Effect on listed species or their critical habitat other than the IB and NLEB, and further 
Section 7(a)(2) consultation with the Service is not required with the exception of IB and NLEB.   
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Source:  USGS 7.5-minute Topographic Map - Science Hill and Bobtown, Kentucky Quadrangles.
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Source:  Aerial - 60cm color orthoimagery of the Commonwealth of Kentucky (NAIP-FSA) from kygisserver.ky.gov ArcGIS services  (2016). 
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FIGURE 2
SHEET 1 of 6

NOTE:  JURISDICTIONAL WATER/WETLAND BOUNDARIES WERE 
IDENTIFIED THROUGH A FIELD RECONNAISSANCE BY REDWING 
WETLAND SCIENTISTS ON MAY 17 AND 18, 2018.  THESE BOUNDARIES 
HAVE NOT BEEN VERIFIED BY THE U.S. ARMY CORPS OF ENGINEERS.  
USE OF THIS MAP IS FOR PRELIMINARY PLANNING PURPOSES ONLY.  
HABITAT ASSESSMENT WAS PERFORMED CONCURRENTLY WITH FIELD 
RECONNAISSANCE.

Legend
Study Area
Ephemeral Stream
Wetland
Open Water Pond
Indiana and Northern Long-eared Bat Habitat (64.0 acres)

0 300 600 900 1,200150
Feet

R:\GIS\DRG or ADD BASEMAP FROM ARCGIS ONLINE (Select) TOPOGRAPHIC

5

3 4

2

6

1

.

0 1.50.75
Miles



OW 10

WET 15OW 11
OW 12

OW 13

OW 14

REVISED DATE: DRAWN BY:P:\
20

18
 Pr

oje
cts

\18
-04

5-S
cie

nc
e H

ill P
lan

nin
g S

tud
y\F

igu
res

\Ec
olo

gic
al 

Re
so

urc
es

 M
ap

.m
xd

,  0
6-8

-20
18

,  e
bo

wm
an

[

Source:  Aerial - 60cm color orthoimagery of the Commonwealth of Kentucky (NAIP-FSA) from kygisserver.ky.gov ArcGIS services  (2016). 
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Source:  Aerial - 60cm color orthoimagery of the Commonwealth of Kentucky (NAIP-FSA) from kygisserver.ky.gov ArcGIS services  (2016). 
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Source:  Aerial - 60cm color orthoimagery of the Commonwealth of Kentucky (NAIP-FSA) from kygisserver.ky.gov ArcGIS services  (2016). 
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Source:  Aerial - 60cm color orthoimagery of the Commonwealth of Kentucky (NAIP-FSA) from kygisserver.ky.gov ArcGIS services  (2016). 
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Source:  Aerial - 60cm color orthoimagery of the Commonwealth of Kentucky (NAIP-FSA) from kygisserver.ky.gov ArcGIS services  (2016). 
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Source:  USA Topo Maps, (2013) National Geographic Society, USGS 7.5-minute Topographic Map - Bobtown, Delmer, Science Hill, and Somerset, 
Kentucky Quadrangles; USFWS Kentucky Field Office - Indiana Bat Habitat (2018).
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Source:  USA Topo Maps, (2013) National Geographic Society, USGS 7.5-minute Topographic Map - Bobtown, Delmer, Science Hill, and Somerset, 
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Executive Summary – Terrestrial and Aquatic Assessment  Redwing Project 18-045 
Science Hill Planning Study   
 
 

 

Photograph 1:  View facing west of crop field habitat found in the north study area.  May 17, 2018. 

 

 

Photograph 2:  View of maintained lawn habitat in the northern portion of the southern study area.  This habitat 
is common in both study areas.  May 18, 2018. 



Executive Summary – Terrestrial and Aquatic Assessment  Redwing Project 18-045 
Science Hill Planning Study   
 
 

 

Photograph 3:  View of young woods habitat foreground and mature woods habitat in the background.  This 
photograph was taken in the north study area facing southwest.  May 17, 2018. 

 

 

Photograph 4:  View of mature woods habitat in the south study area.  This habitat is found throughout both 
study areas and provides suitable summer habitat for Indiana and northern long-eared bats (Myotis 
sodalis and Myotis septentrionalis).  May 18, 2018. 



Executive Summary – Terrestrial and Aquatic Assessment  Redwing Project 18-045 
Science Hill Planning Study   
 
 

 

Photograph 5:  View facing upstream of Perennial 1 located in the western portion of the north study area.  Not 
suitable habitat for federally-protected fish or mussel species.  Suitable gray bat foraging and 
commuting habitat.  May 17, 2018. 

 

 

Photograph 6.  View of a typical intermittent stream (Intermittent 1), located in the eastern portion of the north 
study area.  May 17, 2017. 



Executive Summary – Terrestrial and Aquatic Assessment  Redwing Project 18-045 
Science Hill Planning Study   
 
 

 

Photograph 7:  View facing south of a typical open water pond (Open Water Pond 9), located in the southwest 
portion of the south study area.  May 18, 2018. 

 

 

Photograph 8.  View of a typical emergent wetland (Wetland 11) located in the southern portion of the north 
study area.  May 17, 2018. 
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 KENTUCKY DEPARTMENT of 
FISH & WILDLIFE RESOURCES

Species Information
Federal Threatened, Endangered, and Candidate Species observations for selected counties

Linked life history provided courtesy of NatureServe Explorer . 
Records may include both recent and historical observations.  
US Status Definitions     Kentucky Status Definitions

List Federal Threatened, Endangered, and Candidate Species observations in 1 selected county. 
Selected county is: Pulaski. 
 
 

Scientific Name and
Life History

Common Name
and Pictures

Class County US
Status

KY
Status

WAP Reference

Alasmidonta
atropurpurea

Cumberland
Elktoe

Bivalvia Pulaski E E Yes Reference

Chrosomus
cumberlandensis

Blackside Dace Actinopterygii Pulaski T T Yes Reference

Corynorhinus
townsendii virginianus

Virginia Big-
eared Bat

Mammalia Pulaski E E Yes Reference

Cumberlandia
monodonta

Spectaclecase Bivalvia Pulaski E E Yes Reference

Dromus dromas Dromedary
Pearlymussel

Bivalvia Pulaski E E Yes Reference

Epioblasma
brevidens

Cumberlandian
Combshell

Bivalvia Pulaski E E Yes Reference

Epioblasma
capsaeformis

Oyster Mussel Bivalvia Pulaski E E Yes Reference

Epioblasma
florentina walkeri

Tan Riffleshell Bivalvia Pulaski E E Yes Reference

Epioblasma
obliquata obliquata

Catspaw Bivalvia Pulaski E E Yes Reference

Epioblasma
triquetra

Snuffbox Bivalvia Pulaski E E Yes Reference

Etheostoma sagitta Cumberland
Arrow Darter

Actinopterygii Pulaski C S Yes Reference

Myotis grisescens Gray Myotis Mammalia Pulaski E T Yes Reference

Myotis
septentrionalis

Northern Myotis Mammalia Pulaski T E  Reference

Myotis sodalis Indiana Bat Mammalia Pulaski E E Yes Reference

Pegias fabula Littlewing
Pearlymussel

Bivalvia Pulaski E E Yes Reference

Pleurobema
plenum

Rough Pigtoe Bivalvia Pulaski E E Yes Reference

Ptychobranchus
subtentum

Fluted
Kidneyshell

Bivalvia Pulaski E E Yes Reference

Quadrula cylindrica
cylindrica

Rabbitsfoot Bivalvia Pulaski T T Yes Reference

Sternula antillarum
athalassos

Interior Least
Tern

Aves Pulaski E E Yes Reference
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Villosa trabalis Cumberland
Bean

Bivalvia Pulaski E E Yes Reference

 
20 species are listed
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