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A weather station at the Madison Sewage Plant in Jefferson County, Indiana has 
recorded daily precipitation and temperature for a 53-year period (1948 through 2001) 
available through the National Climatic Data Center.  This information indicates that the 
average annual precipitation in this location is approximately 43 inches.  Averages of 
the of the daily maximum temperature readings, for all 53 years of record, indicate that 
during January the average high temperature is 40.5 degrees Fahrenheit and during 
July the average high temperature is 87.5 degrees Fahrenheit (NOAA).  
 

2.3 Physiography 
Jefferson County and the surrounding regions are characterized by a highly rolling, 
dissected topography (Clark 1980).  Most of the topography of the State of Indiana has 
been influenced by the advance and retreat of glaciers.  The Study Area is located 
within the southernmost limit of a glacial advance, and glacial drift and other 
unconsolidated deposits are present in the soils.  The drainages of the Study Area, 
including the Ohio River, have also been influenced by the glacial activity (Clark 1980).  
The topographic regions of the Study Area in Jefferson County have been described as 
broad uplands underlain by limestone with thin, patchy till cover, much dissected by 
streams in most areas and steep hills of strong to moderate relief, underlain by shale 
and limestone with a thin patchy till cover (Clark 1980).   
 
The Study Area within Trimble County is located in the Eden Shale Belt Subsection of 
the Bluegrass Physiographic Region (Burr and Warren 1986). Topography of this region 
is highly dissected and is characterized by steep-sided hills, with sinuous ridgetops and 
narrow stream valleys. Most streams are intermittent due to the steep slopes, causing 
rapid runoff. Elevation ranges from approximately 450 feet above sea level in the 
valleys to approximately 850 feet above sea level on the higher ridgetops (Whitaker and 
Eigel 1992). 
 

2.4 Geology 
The Study Area in Trimble County is underlain by bedrock with moderate to high 
potential for karst development (Paylor 2001).  Karst landscapes contain sinkholes, 
sinking streams, closed depressions, subterranean drainage, large springs, and caves. 
However, no caves or sinkholes have been reported within the Study Area (KYTC 1995) 
and none are shown on the USGS topographic map. Floodplain areas adjacent to the 
Ohio River contain Pleistocene alluvium deposits. Middle Silurian aged Louisville 
Limestone and Waldron Shale are the predominant geology of ridgetops within the 
Study Area. Upper Ordovician limestone of the Drakes and Bull Fork Formation, Laurel 
Dolomite, Grant Lake Limestone, and Silurian aged Osgood and Brassfield Formations 
also occur within the Study Area, especially within the eastern section.  
 
The principal bedrock formations in the Study Area in Jefferson County include Silurian 
aged limestone of the Brassfield Formation and Salamonie Dolomite. Additionally, 
Ordovician aged Whitewater and Dillsboro Formations are also present.  The 
Whitewater Formation contains limestone and calcareous shale and overlies the 
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Dillsboro Formation. The Dillsboro Formation contains argillaceous limestone and 
calcareous shale, with limestone being more abundant in the southern section 
(http://igs.Indiana.edu/geology 2008).   
 

2.5 Soils 
Soil complexes within the Study Area in Trimble County include Wheeling-Huntington, 
Fairmount-Woolper-Brassfield, and Cincinnati-Ryker-Beasley. Wheeling and Huntington 
soils are located along stream terraces and floodplains adjacent to the Ohio River. 
These are loamy soils that are deep and well drained and vary from nearly level to 
moderately steep. Most soils are suited to cultivated crops, except for the moderately 
steep soils, which are better suited for pasture, hay, and woodland. Fairmount-Woopler-
Brassfield soils, located on hillsides and bluffs, are well drained soils that have clayey or 
loamy subsoil. Most soils within this complex are unsuited to cultivated crops and are 
wooded. Cincinnati-Ryker-Beasley soils are located on ridgetops and hillsides, and are 
deep, well drained soils that have loamy or clayey subsoil. Most areas are suitable for 
cultivated crops, although erosion hazard is moderate to severe on sloping ridge tops 
and hillsides (Whitaker and Eigel 1992).     
 
The soil erosion potential in the Indiana portion of the Study Area ranges from very high 
to high, with the most erosion potential near the Ohio River (Clark 1980).  The soil 
wetness characteristics of the Study Area are ranked as “slight” (Clark 1980).  The 
parent material to soils in the Study Area are moderately thick loess over weathered 
loamy glacial till (Clark 1980). Soil complexes in the Indiana portion of the Study Area 
include Huntington-Dearborn-Elkinsville, Eden-Carmel, Ryker-Grayford, and Cincinnati-
Rossmoyne-Hickory. Huntington-Dearborn-Elkinsville soils are loamy soils found on 
bottomland and terraces, and are deep and well drained. The other soil complexes are 
found on uplands, and are moderately well drained to well drained, moderately deep to 
deep soils.  
 

2.6 Land Use 
Within the Study Area in Trimble County, the land use includes residential, commercial, 
agriculture, and forested areas. Most of the nearly level to sloping ridgetops and 
floodplain areas are used for agriculture, while the hilly and very steep lands adjacent to 
the Ohio River are forested. Additionally, narrow riparian forest is adjacent to the Ohio 
River. Agricultural uses include livestock, tobacco, hay, and soybean production.   
 
This region of Indiana, which includes Jefferson, Dearborn, Ripley, and Switzerland 
counties, is predominantly farmland (nearly 65 percent), with approximately a quarter of 
the land being forested (Clark 1980).  Land use in the eastern portion of the Study Area 
in Jefferson County is similar to the land use in Trimble County, with forested hillsides 
and ridgetops with agricultural and light residential uses. The Study Area includes the 
towns of Madison, Indiana and Milton, Kentucky, which contains much more residential 
and commercial land uses than the Kentucky portion of the Study Area.  
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2.7 Ground Water  
Approximately 300 residents of Trimble County rely on well water. The Ohio River 
alluvium is the best source of groundwater, with most wells able to produce several 
hundred gallons per minute at depths of less than 100 feet. Wells located within larger 
creek valleys will also produce enough water for domestic supply at depths of less than 
100 feet. Some smaller creek valley wells will produce domestic water supply, except 
during dry weather. Water is hard but of good quality for these wells. Upland area wells 
generally will not produce enough water, and water is generally hard or very hard and 
may contain salt or hydrogen sulfide (http://www.uky.edu/KGS/water/ 
library/gwatlas/Trimble/Intro.htm.).  
 
Bedrock aquifer systems within the Study Area of Jefferson County include the Silurian 
and Devonian Carbonates Aquifer System, and the Ordovician-Maquoketa Group 
Aquifer System. Approximately 140 wells tap the Silurian and Devonian aquifer in 
Jefferson County, with well depth typically 60 to 100 feet deep, and these wells typically 
produce 1 to 10 gallons per minute. Water quality is generally satisfactory for domestic 
use, although it is usually hard water with relatively high concentrations of calcium, 
magnesium, and bicarbonate. The Maquoketa Group aquifer is considered a poor 
groundwater source, with most wells unable to sustain pumping rates greater than 5 
gallons per minute. Unconsolidated aquifer systems located within the Study Area of 
Jefferson County include the Dissected Till and Residuum Aquifer System, and the Ohio 
River Outwash Aquifer System. The Dissected Till and Residuum Aquifer System is so 
thin that it is not considered as a source of water, and most wells are drilled into the 
underlying bedrock. The Ohio River Outwash Aquifer System is productive, with large 
diameter wells yielding 300 to 2,100 gallons per minute. Five registered significant 
groundwater withdrawal facilities currently use, or have used, this aquifer system within 
the Study Area. This aquifer is susceptible to contamination from surface sources in 
areas that lack clay layers (http://www.in.gov/dnr_old/water/ground_water/ 
ground_water_assessment/jefferson/index.html).   
 

2.8 Surface Water 

2.8.1 Streams 
The Study Area is located within the Middle Ohio River watershed (HUC# 05090203), 
and is bisected by the Ohio River. Major tributaries to the Ohio River located within the 
Kentucky side of the Study Area include Canip Creek, Tiber Creek, Cooper Creek, Page 
Creek, Gilmore Creek, Spring Creek, Broadway Hollow, Corn Creek, and Furnace 
Creek (Exhibits 1 and 2, pages 2 and 3). Ohio River tributaries located within the 
Indiana side of the Study Area include Big Clifty Creek, Eagle Hollow Creek, Happy 
Valley Creek and Crooked Creek. Additionally, numerous small intermittent and 
ephemeral streams are present within the Study Area.  
 
Approximately eight miles of the Ohio River are located within the Study Area limits. 
This section of the Ohio River (approximately River Mile 554.5 to River Mile 567.5) is 
located within the McAlpine Pool (River Mile 531.5 to 606.5). The Ohio River was 
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inspected by boat by biologists from Third Rock on August 19, 2008. The Kentucky 
shore of the Ohio River is located within the inside bend, while the Indiana shore is 
located in the outside bend. Substrate along the south shore was predominately sand, 
with only small areas mixed with gravel. Since the south shore is located in the inside 
bend, smaller substrate material would be expected. The north shore substrate is more 
varied, with areas of gravelly alluvium and areas of large cobble, in addition to sandy 
areas. Outwash bars of large cobble and gravel are located at the mouths of most 
streams within the Study Area. These outwash bars extend far out into the Ohio River 
from the larger streams. At low flow in the Ohio River these bars form a barrier between 
the stream and the river.  
 
Other than the Ohio River, none of the streams within the Study Area had flow during 
the field visit. Larger streams within the Study Area (e.g. Eagle Hollow Creek, Canip 
Creek, Crooked Creek) had pools of water present during the field survey, but most 
streams were entirely dry due to drought conditions. Streams within the Study Area 
were characterized by gravel/cobble/boulder substrates and had steep gradients. 
Riparian vegetation was present in higher gradient areas and almost entirely absent 
within the Ohio River floodplain for most streams. With the exception of Canip Creek, 
which is perennial, all of the Kentucky streams within the Study Area are intermittent. 
Tiber Creek, Cooper Creek, Broadway Hollow, and Page Creek have small watersheds 
with steep gradients, and are located entirely within the Study Area. Only the 
headwaters of Gilmore Creek, Spring Creek, Corn Creek, and Furnace Branch are 
located within the Study Area. Eagle Hollow Creek, Crooked Creek, and Big Clifty Creek 
are perennial streams, and Happy Valley Creek is an intermittent stream with a small 
watershed and a steep gradient. Almost the entire watersheds of Eagle Hollow Creek, 
Happy Valley Creek, and Crooked Creek are located within the Study Area. Only a 
small portion of Big Clifty Creek, from the mouth to Clifty Falls State Park, is located 
within the Study Area.  
 
Correspondence within the Kentucky Division of Water indicated that no Outstanding 
State Resource Waters or Wild Rivers exist within the Study Area.  A review of the 
Indiana Division of Water’s website indicated that no Outstanding Rivers are located 
within the Indiana portion of the Study Area (http://www.in.gov/dnr_old/water/ 
surface_water/index.html).  
 

2.8.2 Wetlands   
National Wetland Inventory (NWI) mapping for Madison East and Madison West USGS 
7.5 minute topographic quadrangles were reviewed for wetlands, and a windshield 
survey of the Study Area was conducted on August 18, 2008. Most of the wetlands 
indicated on NWI mapping were listed as small farm ponds (PUBHh and PUBGh).  
Potential naturally occurring wetlands within the Study Area include Palustrine 
Emergent Temporarily Flooded (PEMA), Palustrine Forested Temporarily Flooded 
(PFO1A) and Seasonally Flooded (PFO1C), Palustrine Unconsolidated Bottom 
Permanently Flooded (PUBH), and Palustrine Unconsolidated Shore Seasonally 
Flooded (PUSC). Two large wetland complex areas located on the Indiana side of the 
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Ohio River were indicated on NWI mapping. A PFO1A-PFO1C wetland complex is 
located in the northeastern portion of the Study Area (Exhibits 1 and 2, pages 2 and 3). 
Soil mapping of the Indiana portion of the Study Area indicated the presence of a hydric 
soil, Cobbsfork silt loam at the PFO1A-PFO1C wetland complex 
(http://soildatamart.nrcs.usda.gov). A large lake with potential adjacent wetlands is 
located in the western portion of the Study Area just north of the Ohio River (Exhibits 1 
and 2, pages 2 and 3). The complex included a lacustrine wetland (L1UBHh), emergent 
wetlands (PEMCh and PEMFh), scrub-shrub wetlands (PSS1Ch), and a forested 
wetland (PFO1Ah). The forested wetland of this complex was inspected during the 
windshield survey of the Ohio River. This potential wetland was dominated by silver 
maple (Acer saccharinum) and sycamore (Platatus occidentalis), which are floodplain 
species. However, observed soils were not considered hydric. Wetlands indicated on 
NWI mapping, excluding farm ponds, are shown on Exhibits 1 and 2, pages 2 and 3. 
Due to the vast size of the Study Area and limited scope of the field reconnaissance, the 
majority of wetlands shown on NWI mapping were not field verified. No additional 
potential wetlands were discovered during the windshield survey. The Soil Survey of 
Trimble County (Whitaker and Eigel 1992) indicated the presence of hydric soils 
(Newark silt loam and Lawrence silt loam) within the floodplain of the Ohio River and 
bottomlands of larger creeks (e.g. Canip Creek, Cooper Creek). These areas could 
potentially contain additional wetlands within the Study Area.                 
 

2.9 Floral and Faunal Communities 
Most ridgetops and floodplain areas within the Study Area have been converted to 
agricultural, residential, and commercial uses and are of limited value to wildlife. 
However, the steep narrow ravines, and bluffs adjacent to streams and the Ohio River 
are forested. The forested areas within the Kentucky portion of the Study Area are 
predominantly north facing and more mesophytic than the south facing wooded habitats 
in Indiana. Floodplain canopy species observed include box elder (Acer negundo), silver 
maple, and sycamore. Understory floodplain species observed include false nettle 
(Boehmeria cylindrica), wood nettle (Laporte canadensis), and coneflower (Rudbeckia 
sp.) Upland canopy trees identified within the Kentucky portion of the Study Area 
include hackberry (Celtis occidentalis), white ash (Fraxinus americana), Ohio buckeye 
(Aesculus glabra), sugar maple (Acer saccharum), beech (Fagus grandifolia), and 
Kentucky coffee tree (Gymnocladus dioicus). Understory plants observed include spice 
bush (Lindera benzoin) and paw paw (Asimina triloba). Upland canopy trees observed 
within the forested Indiana portion of the Study Area included hackberry, white ash, 
chinkapin oak (Quercus muhlenbergii), and Ohio buckeye. Understory plants observed 
include paw paw and coralberry (Symphoricarpos orbiculatus). Exposed limestone cliffs 
were observed near the top of bluffs on the Indiana side of the Ohio River within the 
Study Area (Exhibits 1 and 2, pages 2 and 3). These dry, glade-like areas and cliffs may 
contain rare to uncommon plants and have a different reptile community than the rest of 
the upland habitats within the Study Area.  
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Correspondence with the Indiana Division of Natural Resources (DNR) indicated that 
there would be no taking of land currently encumbered under 6(f)3 through the federally 
sponsored Land and Water Conservation Fund (LWCF) within the Study Area. 
 

2.9.1 Endangered, Threatened, and Special Concern Species 
Correspondence with the United States Fish and Wildlife Service (USFWS) 
Bloomington and Frankfort Ecological Services Field Offices, Kentucky Department of 
Fish and Wildlife Resources (KDFWR), Kentucky State Nature Preserves Commission 
(KSNPC), and the Indiana DNR reported the known or potential occurrence of 28 
species of concern (Table 1, pages 9 through 10). Listed species included 2 mammals, 
7 birds, one reptile, one amphibian, 2 fish, 9 mussels, and 6 plant species. All agency 
correspondence is included in Attachment A.  

Table 1:  Endangered, Threatened, and Special Concern Species Potentially Occurring 
within the Study Area 

Common Name Species Name Status Agency1 

Indiana bat Myotis sodalis Federally 
Endangered USFWS, KSNPC 

American badger Taxidea taxus State Special 
Concern DNR 

Peregrine falcon Falco peregrinus 
Federal Species of 

Concern, State 
Endangered 

KDFWR, KSNPC 

Black vulture Coragypus atratus Not ranked, 
monitored DNR 

Barn owl Tyto alba State Endangered DNR 
Bald eagle Haliaeetus leucocephalus State Threatened KDFWR, KSNPC 

Bank swallow Riparia riparia State Special 
Concern KDFWR, KSNPC 

Dark eyed junco Junco hyemalis State Special 
Concern KDFWR 

Least bitten Ixobrychus exilis State Threatened KDFWR 

Great blue heron Ardea herodias State Special 
Concern KDFWR 

Midland smooth 
softshell turtle Apalone mutica mutica State Special 

Concern KDFWR 

Northern leopard 
frog Rana pipens State Special 

Concern KDFWR 

Eastern hellbender 
Cryptobranchus 

alleganiensis 
alleganiensis 

State Special 
Concern-KY, State 

Endangered-IN 

KDFWR, KSNPC, 
DNR 

Black buffalo Ictobus niger State Special 
Concern KDFWR 

Spottail shiner Notropis hudsonius State Special KDFWR 
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Common Name Species Name Status Agency1 

Concern 
Orangefoot 
pimpleback Plethobasus cooperianus Federally 

Endangered 
USFWS, KDFWR, 

KSNPC 

Fanshell Cyprogenia stegaria Federally 
Endangered USFWS 

Pink mucket Lampsilis abrupta Federally 
Endangered USFWS 

Ring pink Obovaria retusa Federally 
Endangered USFWS, KDFWR 

Sheepnose Plethobasus cyphyus Federal Candidate USFWS, KDFWR 

Clubshell Pleurobema clava Federally 
Endangered USFWS 

Rough pigtoe Pleurobema plenum Federally 
Endangered USFWS 

Pyramid pigtoe Pleurobema rubrum State Endangered KDFWR 

Rabbitsfoot Quadrula cylindrical 
cylindrical State Threatened KDFWR 

Running buffalo 
clover Trifolium stoloniferum Federally 

Endangered USFWS 

Wolf spikerush Eleocharis wolfii State Rare DNR 
Stemless evening 

primrose Oenothera triloba Extirpated DNR 

Large-leaved phlox Phlox amplifolia State Rare DNR 
Kentucky wisteria Wisteria macrostachya State Rare DNR 
Leas bog lichen Phaeophyscia leana State Endangered KSNPC 

[1] USFWS = United States Fish and Wildlife Service, KDFWR = Kentucky Department Fish and Wildlife 
Resources, KSNPC = Kentucky State Nature Preserves Commission, DNR = Indiana Department of Natural 
Resources.  
 

2.9.2 Federally Listed Species 
The USFWS lists 9 federally listed species for the Study Area. The list includes one 
mammal, Indiana bat (Myotis sodalis); one plant species, running buffalo clover 
(Trifolium stoloniferum); and 7 mussel species, orangefoot pimpleback (Plethobasus 
cooperianus), fanshell (Cyprogenia stegaria), pink mucket (Lampsilis abrupta), ring pink 
(Obovaria retusa), sheepnose (Plethobasus cyphyus), clubshell (Pleurobema clava), 
and rough pigtoe (Pleurobema plenum). All of these species are listed as endangered 
except for the sheepnose mussel, which is a candidate species for federal listing. 
Correspondence with the KDFWR indicated the potential occurrence of the Indiana bat, 
orangfoot pimpleback, ring pink, and peregrine falcon (Falco peregrinus) for Trimble 
County. The peregrine falcon is a bird species that was federally listed before being 
removed from the endangered species list on August 25, 1999, and is now a species of 
management concern. Correspondence with KSNPC also listed the Indiana bat and the 
orangefoot pimpleback as potentially occurring within the Study Area.  
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2.9.2.1 Indiana Bat 
The Indiana bat (Myotis sodalis) formally attained endangered species status on March 
11, 1967 (USFWS 1999).  A recovery plan was approved March 1, 1999. The historic 
range for this species consisted of the central and southeastern United States. Within 
Kentucky, two caves, Bat Cave in Carter County and Coach Cave in Edmonson County, 
have been designated as critical habitat for the species (USFWS 1976). 
 
Indiana bats hibernate during the winter months in large, cool caves, sinks, and/or 
mines (hibernacula) where they form tight clusters containing hundreds of individuals.  
Mines include coal, limestone, and other mineral recovery operations.  Each spring, the 
females emerge from these hibernacula and migrate to summer (maternity) habitat 
consisting of hardwood forests.  Maternity colonies are formed in these areas under the 
exfoliating bark of dead trees or loose bark of living trees.  The migration of males is 
variable.  Some males do not migrate, others migrate only a short distance to smaller, 
warmer caves, and others migrate to the same habitat as females.   
 
Major reasons for the decline in Indiana bat populations include channelization of 
streams, impoundment of waterways and associated flooding of bottomland forests, 
deforestation, application of insecticides, destruction or improper gating of winter habitat 
(e.g., mines, cisterns, and caves), commercialization of caves, and vandalism of cave 
habitat (Barbour and Davis 1974; USFWS 1999, 2004; Slone and Wethington 2001). 
 
Correspondence with the USFWS Bloomington Field Office indicated that summer 
records exist for Indiana bat 5 to 10 miles north of the Study Area in the Jefferson 
Proving Grounds. Additionally, KSNPC records indicate that the Indiana bat is known to 
occur in Kentucky within 10 miles of the Study Area.  
 
No potential winter roost sites (e.g. caves, mines) are known to occur (KYTC 1995) or 
were observed within the Study Area during the field survey. However, potential 
summer roosting habitat and foraging habitat for Indiana bat was observed.  Summer 
roosting habitat (e.g. living trees with exfoliating bark, crevices in dead snags) was 
observed in forested areas throughout the Study Area, especially riparian areas 
adjacent to the Ohio River. The Ohio River and riparian stream corridors represent 
foraging habitat for the Indiana bat. A single Myotis sp. individual was observed foraging 
during the field survey in the riparian forest between the Ohio River and the potential 
wetland complex located in the western portion of the Study Area (Exhibits 1 and 2, 
pages 2 and 3).  
 
Since roosting and foraging habitat does exist within the Study Area, further 
consultation with the USFWS Bloomington and Frankfort Field Offices may be required 
as alternatives are developed to comply with Section 7 of the Endangered Species Act.  
 

2.9.2.2 Peregrine Falcon 
The peregrine falcon is a de-listed, formerly federally endangered species. The 
peregrine falcon was first listed as endangered in 1970, and populations had declined to 
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fewer than 324 nesting pairs in North America in 1975 (www.fws.gov 2008). The cause 
of the peregrines’ decline was pesticide contamination, mainly DDT, which negatively 
affected nesting success by thinning eggshells (Slone and Wethington 2001). Due to 
the ban on the use of DDT and reintroduction programs, the peregrine falcon has 
recovered to the point that it was de-listed in 1999. However, the peregrine falcon is still 
protected under the Migratory Bird Treaty Act and is still monitored by USFWS, DNR, 
and KDFWR.  
 
Peregrine falcons are primarily found along cliffs adjacent to rivers and lakes. Nesting 
usually occurs on rocky cliffs or bluffs with a north to northeastern exposure, but they 
will also utilize manmade sites such as bridges and buildings (Slone and Wethington 
2001). Breeding and nesting activities usually take place between late February and 
July, and breeding pairs return to the same nesting territory year after year. Peregrines 
forage on medium-sized birds such as pigeons and shorebirds, usually in open habitats 
such as open fields, waterways, and wetlands.   
 
According to correspondence with KSNPC and KDFWR, peregrine falcons are known to 
nest under the existing Milton-Madison bridge and have nested there reliably since 
2002. To minimize impacts to this nesting pair of peregrine falcons, a nesting box 
should be installed on the new bridge and demolition of the old bridge should take place 
outside of the nesting season, late February to end of July (KDFWR 2008). Other 
potential nesting sites could exist along north and northeastern facing cliffs and bluffs 
overlooking the Ohio River on the Kentucky side of the Study Area. The Ohio River and 
adjacent open floodplain areas represent foraging habitat for the peregrine falcon.  
 

2.9.2.3 Mussel Species 
The Ohio River represents potential habitat for 7 federally listed, and 2 state listed 
mussel species that could occur within the Study Area. Sheepnose, a federal candidate 
species, has been recorded from the Ohio River from within 1 mile of the project, 
although the location is not specified and the record is over 25 years old (KSNPC 2008). 
Sheepnose occur in sand/gravel substrates and in relatively fast currents (Parmalee 
and Bogan 1998). Other federally listed mussel species that are recorded from the Ohio 
River are orangefoot pimpleback, fanshell, pink mucket, and clubshell. These mussel 
species are found in either sand/gravel or gravel substrates in moderate to swift 
currents (Slone and Wethington 2001). Rough pigtoe and ring pink are large river 
species found in gravel substrates that could occur within the Study Area. Rabbitsfoot 
(Quadrula cylindrical), and pyramid pigtoe (Pleurobema rubrum) are state listed mussel 
species that occur in medium to large sized rivers in sand/gravel substrates. Unlike 
most mussel species, rabbitsfoot mussels occur in shallow water of shoals and riffles 
near the banks (Parmalee and Bogan 1998).  
 
The entire reach of the Ohio River within the Study Area was surveyed by boat along 
both banks for fresh dead mussels, which might indicate the presence of mussel beds. 
No fresh dead mussel shells were found within the Study Area. However, three fresh 
dead pink heelsplitter (Potamilus alatus) mussel shells were found on an outwash 
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gravel bar just east of the Study Area. Pink heelsplitter mussels are common mussel 
species that inhabit large rivers in mud, sand, or gravel substrates (Slone and 
Wethington 2001). Based upon shore substrate material, the southern shore (the 
Kentucky side) is dominated by sand, while the substrate of the northern shore is more 
varied, with areas of gravel and cobble. Due to the possibility of federally listed species 
occurring in the Ohio River within the Study Area, the USFWS and KSNPC 
recommends a comprehensive, intensive survey of potential impact areas once they are 
determined.   
  

2.9.2.4 Running Buffalo Clover 
Running buffalo clover (Trifolium stoloniferum) obtained endangered species status on 
July 6, 1987.  Historically, the species was known to occur in northern Arkansas, 
southern Missouri, eastern Kansas, southern Illinois, central and southern Indiana, 
central and southern Ohio, central Kentucky, and central and northern West Virginia.  
Running buffalo clover has since been extirpated from Arkansas, Missouri, and Kansas.  
Currently, Kentucky has the largest number of known populations (66).  The species 
occurs in 13 Kentucky counties (USFWS 2007) and has been closely identified with 
both the inner and outer Bluegrass regions, with one known exception, a recent record 
from the western edge of Jackson County.    
 
Prior to extensive settlement in North America, running buffalo clover was associated 
with buffalo, buffalo traces, and relatively open savannah woodlands.  The species is 
typically associated with limestone-based soils and is dependent on partial shade (often 
described as filtered sunlight) and periodic disturbance [e.g., scouring from run-off or 
flooding, hoof disturbance by grazing livestock, mowing, low traffic trails (e.g., hiking, 
vehicle, logging)].    Populations in Kentucky have been found in both wooded uplands 
and on floodplains, with the latter predominating (USFWS 2007).  Additionally, the 
species has been found on sand and gravel bars of ephemeral streams, historic 
cemeteries, lawns of historic homes, and around large pre-settlement trees (Slone and 
Wethington 2001).  Flowering occurs in April and May, with fruit maturing mostly in 
midsummer.  Pedestrian surveys should be conducted during this time in areas of 
favorable habitat. 
 
Some specimens of white clover (Trifolium repens) and Alsike clover (Trifolium 
hybridum) may resemble running buffalo clover in earlier stages of development in the 
spring.  These species are generally more tolerant and are able to survive in highly 
disturbed habitats or areas that have been closely mowed or grazed.  White clover and 
Alsike clover can occur in the same habitat as running buffalo clover and should be 
carefully examined to separate these two species from running buffalo clover. It is 
difficult to identify with certainty except in a brief period of time just before flowering, 
during flowering, and a short time after flowering.  Therefore, all searches for the 
occurrence of this species should be made only within these timeframes, which 
generally occur from late mid-April to mid-June.     
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The decline in running buffalo clover populations is likely a result of several factors:  
initial habitat destruction during settlement and subsequent land development, poor 
dispersal to new habitats from remnant populations, introduction of exotic weed species, 
excessive grazing and elimination of natural, periodic disturbances such as fire and 
grazing by native herbivores (bison and deer) (Campbell et al. 1988; Slone and 
Wethington 2001). 
 
Potential habitat for running buffalo clover (e.g. sand/gravel bars of ephemeral streams) 
is present within the Study Area. Therefore, to comply with Section 7 of the Endangered 
Species Act, a survey for running buffalo clover may need to be performed once 
potential impact areas have been determined. Surveys should take place when the 
plants are flowering (April and May).  
 

2.9.3 State Listed Species 
American badger (Taxidea taxus) is state listed special concern species known to occur 
in Jefferson County, Indiana (DNR). Badgers inhabit prairie and flat rolling farmlands 
(Hamilton and Whitaker 1979). Cleared ridgetops that are being utilized as pasture or 
hayfields could represent badger habitat. This type of habitat is most common in the 
eastern portion of the Study Area in Jefferson County.  
 
Black vulture (Coragypus atratus) is not a state listed species but is monitored by DNR 
in Indiana. The black vulture is a scavenger that inhabits open country and urban areas 
(Vanner 2003). This type of habitat exists on cleared ridgetops and urban areas within 
the Study Area.  
 
Barn owl (Tyto alba) is listed as a state endangered species by DNR in Indiana. Barn 
owls hunt over open farmland, woodlands, and suburban areas (Vanner 2003). 
Roosting occurs in dark secluded buildings (e.g. barns), cliffs, and trees (Barbour et al. 
1973). This habitat exists in cleared agricultural areas within the Study Area.  
 
Bald eagle (Haliaeetus leucocephalus) is a state threatened species (KDFWR, KSNPC). 
Bald eagles are found primarily along major rivers and large, open bodies of water 
where fish, waterfowl, and other prey are abundant (Slone and Wethington 2001). This 
is also their preferred breeding habitat. Nests are built in large trees or less frequently 
on a cliff near water. They prefer large trees or snags along the water for daytime 
perches. Night roosts are in similar habitat and communal roosting is common. The 
Ohio River represents potential bald eagle habitat within the Study Area. KSNPC has 
recorded the occurrence of bald eagles on the Ohio River within 10 miles of the Study 
Area.  
 
Bank swallow (Riparia riparia) is a state special concern bird species (KDFWR, 
KSNPC). Bank swallows form colonies within high earthen or sandy banks adjacent to 
streams (Palmer-Ball Jr. 2003). This type of habitat does exist adjacent to the Ohio 
River within the Study Area.  
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Dark-eyed junco (Junco hyemalis) is a state special concern bird species (KDFWR). 
This bird is common during the winter in open and semi-open habitats (Palmer-Ball Jr. 
2003). Dark-eyed junco is not a summer resident in the Study Area; therefore, breeding 
habitat is not present within the Study Area. 
Great blue heron (Ardea herodias) is a state listed special concern species (KDFWR) 
associated with a variety of aquatic habitats (e.g. ponds, streams, sloughs) (Palmer-Ball 
Jr. 2003). The Ohio River represents great blue heron habitat within the Study Area. No 
great blue heron nesting colonies, or “rookeries,” were observed during the field survey. 
 
Least bitten (Ixobrychus exilis) is a state threatened bird (KDFWR) that is associated 
with marshes, lakes, and ponds (Palmer-Ball, Jr. 2003).  The Ohio River and ponds 
within the Study Area represent habitat for the species.  
 
Midland smooth softshell (Apalone mutica mutica) is a state listed special concern 
species turtle (KDFWR) that inhabits medium to large rivers with appreciable current 
(Trauth et al. 2004). The Ohio River represents habitat for this species within the Study 
Area. 
 
Northern leopard frog (Rana pipens) is a state listed special concern amphibian 
(KDFWR) that is associated with bogs, marshes, shallow ponds, and adjacent wet 
meadows (Minton 2001).  Ponds within the Study Area represent habitat for this 
species.  
 
Eastern hellbender (Cryptobranchus alleganiensis alleganiensis) is a state listed special 
concern salamander (KDFWR, KSNPC, DNR) that is associated with large, fast-flowing 
streams with rocky substrates (Petranka 1998). The Ohio River represents habitat for 
the eastern hellbender within the Study Area. Eastern hellbender has been recorded 
from the Ohio River at Madison, Indiana (DNR).  However, this record is probably 
outdated and any populations of hellbender within the Study Area have likely been 
extirpated due to impoundment of the river (DNR – Division of Water.)    
 
Black buffalo (Ictobus niger) is a state listed special concern species (KDFWR) that is 
associated with pools and backwaters of large rivers (Burr and Warren 1986). The Ohio 
River represents habitat for this fish species within the Study Area. 
 
Spottail shiner (Notropis hudsonius) is a state listed special concern species (KDFWR) 
that inhabits natural lakes and large rivers (Smith 1979). The Ohio River represents 
habitat for this fish species within the Study Area.  
 
Wolf spikerush (Eleocharis wolfii) is a state listed rare species in Indiana (DNR). This 
plant is associated with wetlands and wet areas, found in shallow water in mud 
substrates (Jones 2005). Wetlands and pond edges represent habitat for this species 
within the Study Area.  
 
Stemless evening primrose (Oenothera triloba) is listed as extirpated from the state of 
Indiana (DNR). This plant species occurs in dry rocky areas such as barrens and glades 
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(Jones 2005). Exposed limestone cliffs and glade like areas adjacent to the Ohio River 
represent habitat for this plant species.  
 
Large-leaved phlox (Phlox amplifolia) is a state listed rare plant species in Indiana 
(DNR). This plant species occurs in mesic woodlands, especially along streams 
(www.fs.fed.us 2008).  Forested streams represent habitat for this species within the 
Study Area.  
 
Kentucky wisteria (Wisteria macrostachya) is listed as a state listed rare species in 
Indiana (DNR). This species occurs in alluvial forests, sloughs, and along stream banks 
(Jones 2005). Riparian forests adjacent to the Ohio River and the lake located in the 
western portion of the Study Area represent habitat for this plant species.  
 
Leas’s bog lichen (Phaeophyscia leana) is a state listed endangered plant by KSNPC. 
This lichen grows on the trunks of cottonwoods (Populus deltoides) and other trees 
located along river edges, oxbow lakes, and backwater sloughs (www.eiu.edu). KSNPC 
has a record of the lichen immediately east of the Milton, Kentucky boat ramp. Large 
trees adjacent to the Ohio River represent habitat for this species.  
 
An extensive field survey will be necessary to determine the presence of habitat for 
species of concern once alternatives have been developed. 
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ATTACHMENT A – AGENCY CORRESPONDENCE 
 



Kerley, Amanda 

From: Ostby, Susan D. [SOstby@dnr.IN.gov]

Sent: Friday, September 19, 2008 2:30 PM

To: Colvin, Rebecca

Subject: Milton-Madison Bridge Replacement

1/23/2009

Dear Ms. Colvin, 
We recently received your letter dated September 9, 2008 requesting our input on an ecosystems analysis of the proposed Milton-
Madison Bridge Replacement project. Our division reviewed the project for impact on lands protected by the Land and Water 
Conservation Fund (LWCF) and forwarded the correspondence to our Division of Water to coordinate further analysis from other 
Divisions. Our LWCF findings are based on the bridge alone - if additional land takings or impacts are projected to occur in park 
and recreation areas such as the nearby Clifty Falls State Park, please consult with this office before the undertaking. 
Feel free to contact me if you have any questions, 
Sincerely, 
Susan Ostby, CPRP 
State and Community Outdoor Recreation Planner 
IDNR - Division of Outdoor Recreation 
402 W. Washington St., W271 
Indianapolis, IN 46204 
317-232-4074 
www.dnr.in.gov 
  



1

Kerley, Amanda

From: Castrale, John [JCastrale@dnr.IN.gov]
Sent: Tuesday, September 16, 2008 7:22 AM
To: Colvin, Rebecca
Cc: kathryn.heyden@ky.gov; Buffington, Matt
Subject: T&E species Milton & Madison bridge

Rebecca,

I forwarded your letter to Matt Buffington, our environmental review
specialist.  He will likely send it to our Natural Heritage database
folks to conduct a T&E species review.

A pair of peregrine falcons nests under the existing bridge.  They are
monitored and managed by the Kentucky Department of Fish and Wildlife.
If the old bridge is going to be demolished, my recommendation is that a
nesting box be placed on the new bridge.

John Castrale
Nongame Bird Biologist
Indiana Division of Fish and Wildlife



November 5, 2008 

 
Ms. Rebecca Colvin 
Third Rock Consultants 
2526 Regency Road, Suite 180 
Lexington, KY 40503 
 
Dear Ms. Colvin: 
 
I am responding to your request for information on the endangered, 
threatened, or rare (ETR) species, high quality natural communities, and 
natural areas documented from a project, Milton-Madison Bridge 
Replacement, Jefferson County, Indiana.  The Indiana Natural Heritage 
Data Center has been checked and enclosed you will find information on 
the ETR species documented from the project area. 
 
For more information on the animal species mentioned, please contact 
Christie Stanifer, Environmental Coordinator, Division of Water, 402 W. 
Washington Room W264, Indianapolis, Indiana 46204, (317)232-4160. 
 
The information I am providing does not preclude the requirement for 
further consultation with the U.S. Fish and Wildlife Service as required 
under Section 7 of the Endangered Species Act of 1973.  You should 
contact the Service at their Bloomington, Indiana office.  
 
                        U.S. Fish and Wildlife Service 
                        620 South Walker St. 
                        Bloomington, Indiana 47403-2121 
                        (812)334-4261 
 
At some point, you may need to contact the Department of Natural 
Resources' Environmental Review Coordinator so that other divisions 
within the department have the opportunity to review your proposal.  
For more information, please contact:  
 

Robert Carter Jr., Director 
     Department of Natural Resources 
     attn: Christie Stanifer 
     Environmental Coordinator 
     Division of Water 
     402 W. Washington Street, Room W264 
     Indianapolis, IN 46204 
     (317)232-4160

 



Rebecca Colvin 2                      November 5, 2008 
                                  
 
 
Please note that the Indiana Natural Heritage Data Center relies on the 
observations of many individuals for our data.  In most cases, the 
information is not the result of comprehensive field surveys conducted at 
particular sites.  Therefore, our statement that there are no documented 
significant natural features at a site should not be interpreted to mean 
that the site does not support special plants or animals.  
     
Due to the dynamic nature and sensitivity of the data, this information 
should not be used for any project other than that for which it was 
originally intended.  It may be necessary for you to request updated 
material from us in order to base your planning decisions on the most 
current information.   
 
Thank you for contacting the Indiana Natural Heritage Data Center. You 
may reach me at (317)232-8059 if you have any questions or need 
additional information.  
 
     
Sincerely, 
    

 
 
Ronald P. Hellmich 
Indiana Natural Heritage Data Center 
 
enclosure:  data sheet 
   invoice 
 



TYPE SPECIES NAME COMMON NAME FED STATE TOWN RANGE DATE COMMENTS

Endangered, Threatened and Rare Species, and High Quality Natural Communities Within The 

Milton-Madison Bridge Replacement Project Area, Jefferson County, Indiana

September 22, 2008

Vascular Plant Eleocharis wolfii Wolf Spikerush SR 004N010E 31 1935-06-19

Vascular Plant Oenothera triloba Stemless 

Evening-primrose

SX 003N010E 01 1918-05

Vascular Plant Phlox amplifolia Large-leaved Phlox SR 004N011E 30 SEQ 

SEQ

1981-06

Vascular Plant Phlox amplifolia Large-leaved Phlox SR 003N010E 05 1929-07

Vascular Plant Wisteria macrostachya Kentucky Wisteria SR 003N010E 07 1986-05-15

Bird Coragyps atratus Black Vulture 003N010E 02 2002-06-21

Amphibian Cryptobranchus 

alleganiensis 

alleganiensis

Eastern Hellbender SE 002N010E  OHIO 

RIVER AT 

MADISON

NO DATE

Mammal Taxidea taxus American Badger SSC 004N010E 32 SEQ 

SEQ

1985-09-26

Bird Tyto alba Barn Owl SE 003N010E 02 

NWQ

1990-07-05

Bird Tyto alba Barn Owl SE 003N010E 01 1990-08-21

1

Fed: LE = listed federal endangered; C = federal candidate species

State: SE = state endangered; ST = state threatened; SR = state rare; SSC = state species of special concern; SG = state significant; WL 

= watch list; no rank = not ranked but tracked to monitor status









Kerley, Amanda 

From: Michael_Litwin@fws.gov

Sent: Monday, September 22, 2008 10:35 AM

To: Colvin, Rebecca

Subject: Milton-Madison Bridge replacement, Jefferson County, Indiana and Trimble County, Kentucky

1/23/2009

 
This responds to your letter of September 9, 2008 requesting endangered species information from the US Fish and Wildlife 
Service's Bloomington Field Office for the subject bridge replacement.   The following information addresses only the Indiana 
portion of the study area.  
 
The study area is within the range of the federally endangered Indiana bat (Myotis sodalis).   There are several summer records of 
this species at the former Jefferson Proving Grounds, 5-10 miles north of the study area, but to our knowledge the study area has 
not been thoroughly surveyed.   The Ohio River supports several federally endangered mussel species.  Jefferson County is not 
considered to be within the range of any of those species, due to the lack of recent records.   However, because of the difficulty of 
surveying the Ohio River, the possibility of federally listed mussel species in the study area cannot be ruled out without a 
comprehensive, intensive mussel survey.  
 
This endangered species information is provided for technical assistance only, and does not fulfill the requirements of Section 7 of 
the Endangered Species Act.   We will provide additional information and comments during the formal NEPA review process.   For 
information on species and habitat of concern to the State of Indiana we recommend that you contact the Indiana Department of 
Natural Resources, Division of Fish and Wildlife and Division of Nature Preserves.  
 
 
Michael Litwin 
US Fish and Wildlife Service 
620 South Walker Street 
Bloomington, IN  47403 
(812)  334-4261  ext. 205  




































