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I.  Executive Summary 
 


The Louisville Metro Area (LMA) of Louisville, Kentucky and Southern Indiana has been 


designated as nonattainment of the national ambient air quality standards (NAAQS or 


“standards”) for fine particulate matter (PM2.5).  Based on the Transportation Conformity 


regulations found in 40 CFR 93.123(b)(1) all transportation projects that have been determined 


to be projects of air quality concern in the Louisville, Kentucky/Southern Indiana area are 


required to address project level or “hot-spot” considerations for PM2.5.   


 


According to 40 CFR 93.123(b)(2) and (4), a quantitative analysis for applicable projects is not 


required until EPA releases modeling guidance in the Federal Register.  On December 20, 2010, 


EPA published in the Federal Register notice of the issuance of guidance for conducting 


quantitative PM hot-spot analysis for conformity and announcing that MOVES2010a must be 


used for quantitative hot-spot analysis after a 2-year grace period.  During the grace period, 


which will end on December 20, 2012, project sponsors may continue to use  a qualitative hot-


spot analysis is required in order to assess whether the project will cause or contribute to any 


new localized PM2.5 violations, increase the frequency or severity of any existing violations, or 


delay timely attainment of the PM2.5 NAAQS.  The Louisville – Southern Indiana Ohio River 


Bridges (LSIORB)  was determined to be a project of air quality concern according to 40 CFR 


93.123(b)(1).  A qualitative PM2.5 hot-spot analysis was completed in 2007 to address the 


design and scope of the project as described in the 2003 FEIS.  This update summarizes the 2007 


analysis and updates the qualitative analysis for the current project design and scope as described 


in this DSEISSDEIS. This analysis was prepared in accordance with USEPA’s “Transportation 


Conformity Guidance for Qualitative Hot-spot Analyses in PM2.5 and PM10 Nonattainment and 


Maintenance Areas” (March 2006) (“Qualitative Hot-Spot Guidance”).
1
 


 


The analysis was based on two types of comparisons.  First, a build versus no-action comparison 


was made.  Second, a surrogate analysis was used.  A “surrogate” (or substitute) site is a site for 


which the current levels of Annual Average Daily Traffic (AADT) and truck traffic are 


comparable to or greater than those of the future worst-case build scenario.  If, additionally, the 


surrogate site has a monitor in the vicinity with current PM2.5 design values less than the 


standards, then one can logically conclude that the worst-case build scenario will not cause or 


add to an existing PM2.5 violation.  This methodology is utilized here for analysis of the current 


design and scope of the LSIORB project.   


 


From the following analysis it is determined that the LSIORB project meets all the  PM2.5 


qualitative analysis requirements, and that the proposed LSIORB project will not cause or 


contribute to a new violation of the PM2.5 NAAQS, or increase the frequency or severity of a 


violation. 


 


II. Purpose of this document 
 


The Louisville – Southern Indiana Ohio River Bridges (LSIORB) project is within the Louisville 


KY-IN PM2.5 nonattainment area; and, therefore, the project is required to meet Transportation 


                                                
1 This guidance is available on EPA’s website at: 


http://www.epa.gov/otaq/stateresources/transconf/policy/420b06902.pdf.   
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Conformity requirements for a PM2.5 hot-spot analysis found in 40 CFR 93.123(b)(1).  This 


includes a PM2.5 “hot-spot” analysis for the LSIORB project, as described in greater detail in 


Section V. 


 


The Clean Air Act section 176(c) requires that federally supported highway and transit project 


activities are consistent with state air quality goals, found in the state implementation plan (SIP). 


The process is called Transportation Conformity.  Conformity to the SIP means that 


transportation activities will not cause new violations of the national ambient air quality 


standards (NAAQS or “standards”), worsen existing violations of the standard, or delay timely 


attainment of the relevant standard. 


 


Transportation conformity is required for federal supported transportation projects in areas that 


have been designated by the U.S. Environmental Protection Agency (EPA) as not meeting a 


NAAQS.  These areas are called nonattainment areas if they currently do not meet air quality 


standards or maintenance areas if they have previously violated air quality standards, but 


currently meet them and have an approved maintenance plan as defined in Clean Air Act, 


Section 175A, Maintenance Plan.  On January 5, 2005, the EPA designated the Louisville KY-IN 


area (Jefferson and Bullitt counties, Kentucky and Clark, Floyd and Jefferson (partial) counties, 


Indiana) as nonattainment for fine particulate matter, called PM2.5.  This designation became 


effective on April 5, 2005, 90 days after EPA’s published action in the Federal Register.  


Transportation conformity for the PM2.5 standards applied on April 5, 2006, after the one-year 


grace period provided by the Clean Air Act.  After that time, metropolitan PM2.5 nonattainment 


areas must have in place a transportation plan and transportation improvement program (TIP) 


that conform and federally supported projects must also be shown to conform after the end of 


that grace period. For PM2.5, project-level conformity also requires an assessment of localized 


emissions impacts for projects that are deemed to be of air quality concern as defined in 40 CFR 


93.123(b)(1). This localized assessment is called a hot-spot analysis. 


 


The Final Environmental Impact Statement (FEIS) for the LSIORB project was issued in April 


2003 and the Record of Decision (ROD) was issued in September 2003. At the time fo the ROD, 


the Louisville region had not been designated as non-attainment for PM2.5, and the regulations 


requiring PM2.5 hot-spot analyses had not yet been issued.  Therefore the 2003 FEIS did not 


include a PM2.5 hot-spot analysis.  


 


After the PM2.5 non-attainment designation was made in 2005 and the hot-spot requirements 


took effect in 2006, FHWA concluded that a PM2.5 hot-spot analysis was required for the 


project.  Therefore, a PM2.5 hot-spot analysis was prepared and released for public comment.  


Based on that hot-spot analysis, FHWA made a project-level PM2.5 conformity determination 


for the project in January 2007.  See Appendix D (comment on analysis 2007 PM2.5 conformity 


analysis); Appendix F (FHWA’s 2007 conformity determination).  It was determined that the 


project would not have a significant impact on the PM2.5 air quality in the region for the project 


scope as defined in the 2003 FEIS. 


 


This document assesses the potential PM2.5 impacts based on the current alternatives that are 


covered under the Draft Supplemental Environmental Impact Statement (DSEISSDEIS) - the 
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FEIS Selected Alternative and the Modified Selected Alternative.  The analyses in this document 


are based on the traffic forecasts developed as a part of the DSEISSDEIS process. 
 


III. Louisville – Southern Indiana Ohio River Bridges Project Description 


 


General Overview 
The Ohio River, which has historically served as a natural, commercial, and recreational resource 


for the Louisville Metropolitan Area (LMA), also has served as a natural barrier to travel 


between the Indiana and Kentucky portions of the metropolitan area.  The LSIORB project 


addresses the long-term, cross-river, transportation needs in the Louisville-Southern Indiana 


region.  Several specific factors demonstrate the need for action
2
: 


� Existing and planned growth in population and employment in the Downtown area and in 


eastern Jefferson County, Kentucky and southeastern Clark County, Indiana; 


� Traffic congestion on the Kennedy Bridge (I-65) and in the Kennedy Interchange (the 


confluence of I-64, I-65 and I-71); 


� Traffic safety problems in the Kennedy Interchange and on the Kennedy Bridge and its 


approach roadways; 


� Lack of adequate cross-river transportation system linkage and freeway rerouting 


opportunities in the Eastern portion of the metropolitan area; and 


� Locally-adopted transportation plans that call for two new Ohio River bridges. 


 


After years of studies and proposals, FHWA issued a Notice of Intent in the Federal Register on 


March 27, 1998 indicating that FHWA, in cooperation with the Indiana Department of 


Transportation (INDOT) and the Kentucky Transportation Cabinet (KYTC), would prepare an 


Environmental Impact Statement (EIS) to evaluate alternatives for improving cross-river 


mobility between Jefferson County, Kentucky and Clark County, Indiana.  Purpose and need for 


the project were documented and a wide range of potential solutions were developed.  


Alternatives included a No-Action Alternative, a Transportation Management (TM) Alternative 


(a combination of travel demand management, transportation system management, and mass 


transit improvements), a one bridge/highway alternative and a two bridges/highway alternative.  


The bridge/highway alignment alternatives were numerous.  


 


After a detailed analysis that included extensive public outreach and involvement over several 


years, FHWA approved the Record of Decision (ROD) in September, 2003. The Selected 


Alternative included two new bridges and the reconstruction of the Kennedy Interchange.  A new 


bridge across the Ohio River connecting KY 841/I-265 (Gene Snyder Freeway) in northeastern 


Jefferson County, Kentucky, with SR 265 at SR 62 in southeastern Clark County, Indiana is 


proposed on the East End of the project.  A new interstate bridge parallel to the Kennedy Bridge 


is proposed for downtown as well as the reconstruction of the Kennedy Interchange to the south 


of its current location.   The Selected Alternative also included non-motorized facility 


enhancements (17-foot pedestrian and bicycle paths on both bridges), expanded employer-based 


trip reduction programs, expanded Intelligent Transportation System (ITS) applications, 


expanded incident management programs and enhanced cross-river bus service. 


 


                                                
2 See the Final Environmental Impact Study, Purpose and Need, page 2 (see LSIORB website 


http://www.kyinbridges.com/)  







Page 6 of 44 


While performing the Federally-mandated long-range plan update, it was determined that the 


plan, with the Ohio River Bridges project, could not provide financial demonstration.  Therefore, 


tolling was explored in order to determine whether that could meet financial needs for the 


construction of the project.   


 


As part of this effort, a Supplemental EIS is being prepared to study the inclusion of tolling and 


cost-saving design simplifications.  The study area (see Exhibit 1) is comprised of the 


“Downtown” area where I-65 currently crosses the Ohio River via the Kennedy Bridge, the “East 


End” area about 8 miles east (up-river) from the Downtown area and all the area in between.  


The study includes two alternatives: the FEIS Selected Alternative and a Modified Selected 


Alternative.  The Modified Selected Alternative includes an in-place Kennedy Interchange 


modification (instead of a complete reconstruction to the south of the current location), a four-


lane East End Bridge, tolls on the Kennedy Bridge and new East End Bridge, and elimination of 


the proposed pedestrian/bikeway facility from the Downtown Bridge.   
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Exhibit 1 
 


 
 


 


The Downtown (Louisville, Kentucky) area is currently the economic heart of the area; however, 


locally-approved land use plans call for additional commercial, industrial, and residential 


development, with population and employment growth, in eastern Jefferson (Kentucky) and 


southeastern Clark (Indiana) counties in the coming years.  The cross-river traffic is currently 


accommodated in the Downtown area by the John F. Kennedy (Kennedy) Bridge (I-65), the 


George Rogers Clark (Clark) Bridge (US 31) and, a few miles west, the Sherman Minton Bridge 


(I-64).  There is no Ohio River crossing available in the East End, thus, the East End river 


crossing traffic currently must use the Downtown area crossings. 


 


The project (i.e., Build Alternatives) are comprised of a new Downtown bridge just east of the 


Kennedy Bridge (I-65); an East End bridge about eight miles from downtown, connecting the 


Gene Snyder Freeway (KY 841) to the Lee Hamilton Highway (IN 265); and a rebuild of the 


Kennedy Interchange where I-64, I-65 and I-71 converge in downtown Louisville.  A project 


overview is shown in Exhibit 2. 
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Exhibit 2 
 


 
 


The project is now in the design phase. During this phase, decisions will include what type of 


bridges to build, precise right-of-way needs, aesthetic treatments such as landscapes, sound 


barrier locations and types, and a construction schedule. The design year for the LSIORB project 


is 2030 and it is expected to be open to traffic in 2020. 


 


No-Action Scenario
 


The No-Action scenario for 2030 is based on the assumption that all the projects included within 


the Kentuckiana Regional Planning and Development Agency’s (KIPDA) 2030 long-range 


transportation plan (Horizon 2030) will be implemented, with the exception of the two new Ohio 


River bridges and the rebuild of the Kennedy Interchange.  (KIPDA is the area’s designated 


Metropolitan Planning Organization staff agency.)  Socioeconomic (population and 


employment) forecasts for the Louisville metropolitan area are prepared under the auspices of 


KIPDA.  Per the DSEISSDEIS, on a metropolitan area-wide basis, under the no-action scenario, 


population is predicted to increase by 15 percent between 2007 and 2030, while employment is 


predicted to increase by 42 percent in the same period.  At the same time, the total number of 


daily trips in the metropolitan area is expected to increase by 19 percent.  The number of vehicle 


miles of travel (VMT) is expected to increase by 26 percent, the number of vehicle hours of 


travel is expected to increase by 52 percent, and the number of vehicle hours of delay (VHD) is 


expected to increase by 161 percent.  Travel in the metropolitan area generally is projected to 


grow nearly as fast as or faster than population and employment in the same period.   
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The cross-river travel demand is expected to increase 29 percent from 2010 to 2030.  By 2030, a 


total of 292,000 vehicles per day are expected to cross the three existing roadway bridges, 


representing a 29 percent increase over 2010 levels (an increase of approximately 1.3 percent per 


year).  By 2030, the Kennedy Bridge, which already is nearly at its design capacity (97 percent 


of capacity in 2010), will be expected to handle 123 percent of its capacity, resulting in extreme 


congestion.  Other existing Ohio River bridges will experience similar capacity issues.   


 


In addition to traffic congestion caused simply by high traffic volumes, the complex nature of the 


Kennedy Interchange produces additional problems.  A detailed analysis of the Kennedy 


Interchange and its interstate approaches performed using FHWA’s computer simulation model, 


CORSIM demonstrated that traffic congestion in the Kennedy Interchange and its interstate 


approaches will increase significantly between 2010 and 2030.  Average weekday peak-hour 


speeds will slow from 31 mph to 24 mph and the levels of service (LOS), which are currently 


fair to poor (C-F), will worsen by 2025.  An existing (2010)/future (2030) LOS chart is shown in 


Exhibit 3. 


 


Exhibit 3 
 


 
 


 


The Kennedy Interchange and Kennedy Bridge have a history of high crash rates due to design 


geometry and a lack of shoulders.  The safety problems will only get worse with increased traffic 


volumes and deteriorated LOS on the ramps.   
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Currently (2010), in the Downtown area, Annual Average Daily Traffic (AADT) is 305,800; 


truck percentage is 11.4 percent; daily truck volume is 34,700
3
.  Under the no-action scenario, in 


2020, the Downtown AADT is predicted to increase to 340,300
4
 with the truck percentage and 


the daily truck volume increasing to 12.6 percent and 43,000, respectively
5
.   


 


AADT and truck percentage for 2010, 2016 (open to traffic date for the East End bridge), and 


2020 (open to traffic date for completed LSIORB project) are shown for both the Downtown 


area and the East End for both the build and no-action scenarios in Appendix A.   


 


More Detailed Project Description 


As indicated above, the LSIORB project is comprised of a new Downtown bridge just east of the 


Kennedy Bridge (I-65); an East End bridge about eight miles from downtown, connecting the 


Gene Snyder Freeway (KY 841) to the Lee Hamilton Highway (IN 265); and a rebuild of the 


Kennedy Interchange where I-64, I-65 and I-71 converge in downtown Louisville. The 


Downtown element of the Modified Selected Alternative includes a new six-lane I-65 bridge 


immediately upstream of the existing I-65 bridge to accommodate the I-65 northbound 


movement.  The existing I-65 bridge will be reconfigured to accommodate the six-lane 


southbound movement, resulting in 12 lanes of I-65 capacity over the Ohio River in the 


Downtown area.  A Collector-Distributor (CD) system will be developed along the east and west 


sides of I-65 in Indiana as an important element of the project.  The CD system will provide 


more efficient traffic operations by shifting connections (i.e., ramps) to local streets and 


highways from the main interstate roadway to parallel roadways that collect and distribute the 


local traffic to and from the interstate at designated locations.  In Kentucky, I-65 will provide six 


lanes of through-movement south of the Kennedy Interchange: three lanes northbound, and three 


lanes southbound, to match the existing I-65 six lane section to the south.  The Downtown 


element is shown in Exhibit 4. 


 


The East End element provides for a new four-lane I-265 freeway from I-71 in Kentucky to SR 


62 in Indiana.  Interchanges will be provided at three points – US 42 in Kentucky, Salem Road in 


Indiana and SR 62 in Indiana (see FEIS Appendix A).  The East End element detail is shown in 


Exhibit 5.   


Additional project-level detail can be found at the Ohio Rivers project website 


http://www.kyinbridges.com. 


                                                
3 Current AADT and truck percentages are taken from 2010 Kentucky Transportation Cabinet traffic counts.   
4 Based on travel projections in the metropolitan area taken from the Project and Need Section,  
5 Future truck percentages are determined from KYTC growth rates for each highway functional class where 


functional class is as defined by Federal Highway Administration’s Highway Performance Monitoring System 


(HPMS).  
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Exhibit 4 
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 Exhibit 5 
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IV. PM2.5 Requirements Background  


What is Fine Particulate Matter (PM2.5)? 
Particulate matter (PM) is the term for particles and liquid droplets suspended in the air. Motor 


vehicles (i.e., cars, trucks, and buses) emit direct PM from their tailpipes, as well as from normal 


brake and tire wear.  Vehicles cause dust from paved and unpaved roads to be re-entrained, or re-


suspended, in the atmosphere.  Construction of highway and transit projects may cause dust.  


Finally, gases in vehicle exhaust may react in the atmosphere to form particulate matter. 


 


Particles come in a wide variety of sizes and have been historically assessed based on size, 


typically measured by the diameter of the particle in micrometers.  PM2.5 or fine particulate 


matter refers to particles that are 2.5 micrometers or less in diameter.  In comparison, a human 


hair is about 70 micrometers in diameter and a grain of sand is about 90 micrometers in diameter.  


The National Ambient Air Quality Standards for fine particulate matter include an annual 


standard of 15.0 micrograms per cubic meter (ug/m3) and a 24-hour standard of 35 ug/m3. The 


annual standard is based on a 3-year average of annual mean PM2.5 concentrations; the 24-hour 


standard is based on a 3-year average of the 98th percentile of 24-hour concentrations.  


 


Statutory and Regulatory Requirements for PM Hot-Spot Analyses 
On March 10, 2006, EPA issued amendments to the Transportation Conformity Rule to address 


localized impacts of particulate matter: PM2.5 and PM10 Hot-Spot Analyses in Project-level 


Transportation Conformity Determinations for the New PM2.5 and Existing PM10 National 


Ambient Air Quality Standards (71 FR 12468)
6
.  These rule amendments require the assessment 


of localized air quality impacts of federally-funded or approved transportation projects in PM10 


and PM2.5 nonattainment and maintenance areas deemed to be projects of air quality concern
7
. 


This assessment of localized impacts or “hot-spot analysis” examines potential air quality 


impacts on a scale smaller than an entire nonattainment or maintenance area.  Such an analysis is 


a means of demonstrating that a transportation project meets Clean Air Act Amendment 


conformity requirements to support state and local air quality goals.  


 


The LMA area is currently designated nonattainment for PM2.5 because of violations of the 


annual PM2.5 standard (15.0 ug/m3).  The region is in compliance with the 24-hour standard (35 


ug/m3). 


 


On December 20, 2010, EPA published in the Federal Register notice of the issuance of 


guidance for conducting quantitative PM hot-spot analysis for conformity and announcing that 


MOVES2010a must be used for quantitative hot-spot analysis after a 2-year grace period.  


Qualitative hot-spot analysis is required for projects of air quality concern quantitative PM2.5 hot-


spot analyses are required under 40 CFR §93.123(b)(4) after the two year grace period ends on 


December 20, 2012.  EPA requires hot-spot findings to be based on directly emitted PM2.5, since 


secondary particles take several hours to form in the atmosphere giving emissions time to 


disperse beyond the immediate area of concern. The conformity rule requires PM2.5 hot-spot 


                                                
6 Since March 2006, the EPA has made additional revisions to the conformity regulations as they relate to PM2.5.  


For a complete list of the relevant rulemakings, refer to FHWA’s website at 


http://www.fhwa.dot.gov/environment/air_quality/conformity/laws_and_regs/rulemakings.cfm.   
7 Criteria for identifying projects of air quality concern is described in 40 CFR 93.123(b)(1). 
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analyses to include road dust emissions only if such emissions have been found significant by 


EPA or the state air agency prior to the PM2.5  state air quality implementation plan (SIP) or as 


part of an adequate PM2.5 SIP motor vehicle emissions budget (40 CFR §93.102(b)(3)).  


Emissions resulting from construction of the project are not required to be considered in the hot-


spot analysis if such emissions are considered temporary according to 40 CFR §93.123(c)(5).  


 


V. PM2.5 Regional Conformity Determination  
 


Section 176(c) of the Clean Air Act Amendment and the federal conformity rule require that 


transportation plans and programs conform to the intent of the SIP through a regional emissions 


analysis in PM2.5 nonattainment areas.  The Louisville area 2030 Long Range Transportation 


Plan (LRTP) and the 2011-2015 Transportation Improvement Program (TIP) have been 


determined to conform to the intent of the SIP.  The US Department of Transportation made a 


PM2.5 conformity determination on the LRTP and the TIP in November 2010, and thus both the 


LRTP and TIP are currently conforming in accordance with 40 CFR 93.114.  The current 


regional conformity determination is consistent with the final conformity rule found in 40 CFR 


Parts 51 and 93.  The LSIORB project was included in the regional mobile source emissions 


analysis and the current design and scope are included in Amendment 3 of the Horizon 2030 


Metropolitan Transportation Plan and in Amendment 3 of FY 2011 ‐ FY 2015 Transportation 


Improvement Program.
8
 Therefore, the project comes from a conforming plan and program in 


accordance with 40 CFR 93.115.  


 


VI. PM2.5 Hot-Spot Analysis 


 


The LSIORB project meets the criteria set forth in 40 CFR 93. 123(b)(1) for projects of air 


quality concern primarily because it is a new highway facility with a significant level of diesel 


vehicles; thereby requiring a hot-spot analysis. The LSIORB Downtown 2020 (open to traffic 


date) AADT and total daily truck traffic are forecasted to be 296,250 and 36,400 (12.3 percent), 


respectively
9
.  These AADT and total daily truck traffic are over 125,000 AADT and 10,000 


trucks per day – the values cited in the preamble to the conformity rule by EPA as examples of 


projects of air quality concern. 


  


Construction emissions and re-entrained road dust 
40 CFR 93.123(c)(5) states “CO, PM10, and PM2.5 hot-spot analyses are not required to 


consider construction-related activities which cause temporary increases in emissions. Each site 


which is affected by construction-related activities shall be considered separately, using 


established “Guideline” methods. Temporary increases are defined as those which occur only 


                                                
8 At KYTC and INDOT’s request, the Louisville MPO is in the process of updating Horizon 2030 to include the 


Modified Selected Alternative.  The MPO has conducted an air quality conformity analysis for this proposed update 


to its long-range plan, and that analysis found that the plan conforms to the applicable emissions budgets.  The MPO 


is scheduled to vote on this update to its long-range plan at its November meeting, shortly after this DSEISSDEIS is 


published.  If the update is approved, the Modified Selected Alternative will be included in a conforming long-range 
plan, and will be consistent in design concept and scope with the project as described in the plan 


 
9 For purposes of this analysis, it is assumed that the Downtown components of the LSIORB Project (the Kennedy 


Bridge and Kennedy Interchange) will be open to traffic in 2020, and the East End Bridge will be open to traffic in 


2016.   
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during the construction phase and last five years or less at any individual site.”  As shown in 


Exhibit 2, page 7, the LSIORB project is comprised of several individual sub-projects.  At a high 


level, the sub-projects are: 


  


Downtown: 
1) Kennedy Interchange Reconstruction,  


2) Downtown Bridge,  


3) Downtown Indiana Approach, and  


East End  
4) East End Kentucky Approach,  


5) East End Bridge, and  


6) East End Indiana Approach.   


 


An approximate schedule is shown in Exhibit 6.   


 


Exhibit 6 


 


 
 


 


It is anticipated that the construction of these sub-projects will be further divided into different 


individual construction sites.   As such, localized construction emissions can be considered 


separately and temporary as construction-related emissions at each individual construction site is 


State Fiscal Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020


Section 1 - Kennedy Interchange


Phase 1


Phase 2


Phase 3


Phase 4


Phase 5


Phase 6


Phase 7


Phase 8


Section 2 - I-65 Downtown Bridge


Section 3 - I-65 Indiana Approach


Phase 1


Phase 2


Phase 3


Section 4 - East End Kentucky Approach


Phase 1


Phase 2


Phase 3


Section 5 - East End Bridge


Section 6 - East End Indiana Approach


Louisville Southern Indiana Ohio River Bridges Project Construction Schedule Overview
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anticipated to be less than 5 years.   Per 40 CFR 93.123(c)(5), temporary construction-related 


emissions are not required to be included in the hot-spot analysis.  


 


The conformity rule requires PM2.5 hot-spot analyses to include road dust emissions only if such 


emissions have been found significant by EPA or the state air agency prior to the PM2.5 SIP or as 


part of an adequate PM2.5 SIP motor vehicle emissions budget (40 CFR §93.102(b)(3)).  EPA has 


not approved a PM2.5 SIP for the Louisville KY-IN PM2.5 nonattainment area, nor has EPA or the 


state air agency made any significance findings related to re-entrained road dust for the PM2.5 


nonattainment area. Therefore re-entrained road dust is not considered in the analysis, per the 


conformity rule.   In addition, as there is not an applicable PM2.5 SIP for this area, there are no 


PM2.5 control measures and the project is in compliance with 40 CFR 93.117.  


 


Existing Conditions 
The affected area for the purposes of this analysis is the LSIORB study area, as discussed in 


Section III of this report and further elaborated in the DSEISSDEIS and associated 


documentation.  This section includes a discussion of currently available information on existing 


conditions related to air quality and traffic conditions in the project area. 


 


Air Quality – Monitors 
There are currently seven PM2.5 monitors in the Louisville KY-IN PM2.5 nonattainment area: five 


in the Commonwealth of Kentucky and two in the State of Indiana.  The location of the 


Kentucky and Indiana monitors are shown in Exhibit 7 and 8..  Based on 2008-2010 air quality 


monitoring data, all five monitors are meeting the annual mean PM2.5 standard (three year 


average of annual means) of 15.0 ug/m
3
.  Based on 2008-2010 air quality monitoring data, none 


of the monitors in the PM2.5 nonattainment area are exceeding the 24-hour PM2.5 standard (3-year 


average of the annual 98th percentile) of 35 ug/m
3 


and none
 
have exceeded this standard in past 


years. Appendix B provides a summary of the 2008-2010 annual averages as well as the 2008-


2010 design values. 


 


The Barret Avenue monitor (AIRS-ID number 211110048) and the Jeffersonville, Indiana 


monitor (180190006) are the only monitors in reasonably close proximity to the LSIORB 


project; both monitors are about 1.3 miles from the center of the Downtown project site.  As 


stated above, both monitors are meeting the annual standard of 15.0 ug/m
3
.  The Barret Avenue 


monitor and the Jeffersonville, Indiana monitor annual design values have dropped by 12 percent 


and 18 percent, respectively, since 2002–2004 indicating that, all things being equal, there is not 


currently, and not expected to be, a PM2.5 hot-spot problem in this area.  Exhibit 8 shows a more 


detailed map of the Downtown project areas with the Barret Avenue and Jeffersonville monitor 


locations depicted.   


 


The Kentucky Division for Air Quality 2010 Kentucky Ambient Air Quality Annual Report and 


Air Quality Surveillance Network showed a downward trend in annual average PM2.5 design 


values between 2000 and 2010 for Louisville area.
10


  


 


                                                
10 Kentucky Division for Air Quality Fiscal Year 2010 Annual Report and other Kentucky Division for Air Quality 


data 
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Exhibit 7 - PM2.5 Monitor Sites in the Louisville Metropolitan Area in Indiana and 


Kentucky 
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Exhibit 8 - More Detailed Map of the Barret Avenue and Jeffersonville PM2.5 Monitor 


Sites   
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Transportation and Traffic Conditions 
Currently, mobility in the LMA is limited, in part, due to inadequate capacity to cross the Ohio 


River.  Based on 2010 traffic counts, I-64 is carrying 82,000 vehicles per day; I-65 is carrying 


122,300 vehicles per day; and US 31 is carrying 21,900 vehicles per day in the Downtown area.  


Therefore, the total current traffic volume in this area is 226,200 vehicles per day. The 2010 


AADT for the LSIORB project area is depicted in Appendix A.  Level of Service is poor.  The 


2010 LOS is depicted in Exhibit 3 previously seen in this report.  With increased AADT and 


increased congestion, the LOS will continue to worsen.  Based on current and future forecasted 


congested conditions, the existing and planned (excluding the LSIORB project) network will not 


carry the forecasted traffic without a severe increase in delay time resulting in an increase in 


travel time and a decrease in LOS on the interchanges (see Exhibit 3).  The existing Downtown 


bridges will be forced to carry the additional cross-river traffic generated by the East End, 


increasing the travel and safety problems of the Downtown area. 


 


The Transit Authority of River City (TARC) provides public transportation within the LMA. 


TARC passenger and route information from the FEIS has been updated. Currently, TARC 


operates six bus routes across the Ohio River. Two routes use the Sherman Minton Bridge (I-64) 


and carry a total of approximately 350 passengers per weekday on 31 one-way trips. Four routes 


use the Clark Memorial Bridge (US 31), serving approximately 1,422 weekday passengers in 


aggregate on 117 one-way trips. Two of these routes use the Kennedy Bridge for peak-hour 


express trips.  Pedestrian access is provided on two narrow walkways on the Clark Memorial 


Bridge (US 31).  Bicycle travel is accommodated in the driving lanes on the Clark Memorial 


Bridge.  Pedestrian and bicycle travel are prohibited on both the Kennedy (I-65) and Sherman 


Minton (I-64) bridges. 


 


No other cross-river transportation access is provided in the LMA other than on the three 


existing roadway bridges and the two railroad bridges. 


 


Built and Natural Environment 
The LMA has developed effective planning and growth management systems.  The existing land 


use throughout the LMA includes parks and open space, residential areas, commercial and 


industrial areas as well as agricultural areas.  Exhibit 9 depicts the investment areas within the 


LMA from the DSEISSDEIS and depicts the developed, rural and transitional areas of the LMA.   


The Downtown area is currently the economic heart of the area; however, locally-approved land 


use plans call for additional commercial, industrial, and residential development, with attendant 


population and employment growth, in eastern Jefferson and southeastern Clark counties in the 


coming years.    
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Exhibit 9 - Investment Area Designations for the LMA   


 


 


 
Source: Louisville MPO, Horizon 2030 Metropolitan Transportation Plan (adopted 2010)
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Emissions Trends 
EPA’s December 2004 particle pollution trend report


11
 findings indicate that PM2.5 emissions 


have dropped nationwide by 10% from 1999-2003.  During that time, in the Industrial Midwest 


states, including Kentucky, PM2.5 emissions have dropped by 9%.  Per the KIPDA October 2010, 


PM2.5 preliminary conformity assessment using EPA’s approved mobile source emissions 


estimation tool, MOBILE6.2, direct on-road mobile sources PM2.5 annual mobile source 


emissions for the entire nonattainment area are expected to decrease by over 55 percent in 2016 


(the anticipated open to traffic date for the East End bridge) from a 2002 baseline and by 61 


percent in 2020 (the anticipated complete LSIORB project opening year), even though the 


vehicles miles traveled are expected to increase by 32 percent from 2002 to 2020 (see Exhibit 


10.).  Although the estimates of direct PM2.5 from on-road mobile sources show a slight increase 


in 2030 from 2020, these estimates are still 58% less than the 2002 baseline and 39% less than 


2009 emission estimates.   


 


Exhibit 10 - PM2.5 Mobile Source Emissions Trends Analysis for  


Louisville Nonattainment Area 


                     KIPDA October 2010 PM2.5 Conformity Assessment 
12


 


  


 
 


 
According to EPA, beginning in 2007, highly effective control technologies for heavy-duty 


engines were introduced as a result of the 2007 Heavy-duty engine standards.  Particulate matter 


emission levels are expected to be 90 percent lower on a per vehicle basis than 2000 standards 


levels due to the 2007 diesel engine and fuel program.
13


 


                                                
11 The Particle Pollution Report, EPA 454-R-04-002 
12 KIPDA 2010 Conformity Analysis 
13 Heavy-duty Engine and Vehicle Standards and Highway Diesel Fuel Sulfur Control Requirements - Final Rule 


("2007 Heavy-Duty Highway Final Rule") (Signed December 21, 2000) 
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The LSIORB project is intended to provide additional roadway capacity in the study area to 


accommodate the future traffic growth and demand for through-traffic travel on both I-64 and I-


65.  The additional capacity in the region will help to reduce stop and go traffic, extended idling, 


and improve traffic flow in the area.  Additionally, the new East End bridge will relieve traffic in 


the Downtown area by allowing cross-river travel between the high growth areas of eastern 


Jefferson County, Kentucky and southeastern Clark County, Indiana.  Please refer to the FEIS, 


Alternatives for a complete presentation of the traffic data. 


 


Analytical Considerations 


A comparison approach was used for the PM2.5 hot-spot consideration.  A surrogate analysis was 


used.  A “surrogate” (or substitute) site is a site for which the current levels of AADT and truck 


traffic are comparable to or greater than those of the future worst-case build scenario.  If, 


additionally, the surrogate site has a monitor in the vicinity with current PM2.5 design values less 


than the standards, then one can logically conclude that the worst-case build scenario will not 


cause or add to an existing PM2.5 violation. 


 


For purposes of the surrogate analysis, future “worst-case” conditions for PM2.5 emissions were 


identified for both the East End corridor and the Downtown corridor.  For both corridors, the 


worst-case conditions are assumed to occur in the opening year, as further discussed below. 


 


The East End build scenario open to traffic date of 2016 is considered the worst-case scenario for 


the East End.  This worst-case scenario was compared to the example of “a project of air quality 


concern” from the preamble to the March 10, 2006 rule (71 FR 12491) which cited as 


“significant” a project on a new highway or expressway with 125,000 AADT and 8 percent 


trucks.  Further, the East End 2016 worst-case scenario was compared to two “surrogate” sites.   


 


The Downtown area build scenario 2020 worst-case (i.e., assuming completion and open to 


traffic of a new East End bridge and a new Downtown bridge, as well as completion of the 


Downtown Kennedy interchange reconstruction) was compared to the two chosen “surrogate” 


sites as well. 


  


The KYTC reviewed the current traffic and monitoring data in Kentucky and neighboring states 


in search of a site that might possibly have similar traffic counts and truck percentages as the 


LSIORB project.  Two surrogate sites were selected and are discussed below.  


 


Worst-Case Scenarios 
The USEPA’s Qualitative Hot-Spot Guidance requires that project-level analyses consider the 


year (or years) of expected peak mobile source emissions from the project
14


.  For PM2.5, this is 


expected to be a near-term year, such as the first year of operation of the project, because 


emission rates from vehicles are predicted to decline with time due in part to improvements in 


                                                
14 See Qualitative Hot-Spot Guidance, p. 16 (“EPA believes that conformity requirements are met if areas 


demonstrate that no new or worsened violations occur in the year(s) of highest expected emissions – which includes 


the project’s emissions in addition to background regional emissions. If such a demonstration occurs, then no 


adverse impacts would be expected to occur in any other years within the time frame of the transportation plan or 


regional emissions analysis.”). 







Page 24 of 44 


tailpipe emissions and national vehicle emissions control programs.  As indicated in the KIPDA 


trend analysis shown in Exhibit 10, the regional PM2.5 mobile source emissions are much lower 


in 2020 (the open to traffic year for the final phases of the LSIORB project) than in the 2002 


baseline year.  It should be noted that the KIPDA trend analysis predicts 2030 mobile source 


emissions slightly higher than for 2020; however, the 2030 predicted mobile source emissions 


are still 58 percent less than those for 2002 and 39 percent less than those predicted for 2009.   


 


In addition, over the last few years, EPA has finalized a series of national vehicle control 


programs expected to reduce mobile source emissions substantially over the next several years. 


These programs include the Tier II vehicle and fuel sulfur standards for light-duty vehicles, the 


2007 Highway Rule for heavy-duty diesel vehicles, and other related programs.
15


   


 


Regional mobile source emissions are a good indicator of the overall emissions trends in the 


region, therefore it is expected that the open to traffic date would represent the year of peak 


emissions from the project and other emissions sources that affect the project area.  As discussed 


below, the open to traffic date for the East End bridge is 2016 and the open to traffic date for the 


Downtown bridge and interchange reconstruction is 2020.  Since these two areas are the only 


concentrations of traffic resulting from this project, it is logical to identify these two areas and 


their respective open to traffic dates as worst-case locations. 


 


As a part of the LSIORB project, the East End bridge will be completed and open to traffic by 


2016.  At the time it is opened, the Downtown elements of the project (Kennedy Bridge and 


Kennedy Interchange) will not be completed.  As explained above, the East End area build 


scenario in 2016 is assumed to be the worst-case emissions scenario for the East End corridor.  


Based on FEIS forecasted traffic for 2030, the 2016 AADT for the East End bridge can be 


estimated to be 39,000
16


.  Based on 2030 forecasts from the travel demand model, the 2016 truck 


percentage for the East End bridge is assumed to be 11.6 percent; resulting in an estimated daily 


truck volume of 4,500 in 2016. This information is displayed in Appendix A. 


 


The Downtown area 2020 traffic analysis, includes the impact of traffic on I-64 (after I-71 has 


merged with I-64), on I-65, and on the Clark Bridge (US 31).  In 2020, the Downtown AADT 


has been estimated assuming completed construction of the new East End bridge and has been 


determined from forecasts detailed in the DSEISSDEIS
10


.  Hence, since 2020 is the open to 


traffic date for the downtown construction, 2020 can be selected as a worst-case scenario for 


downtown.  In 2020, with completion of both the new East End bridge and the new Downtown 


bridge, as well as the completion of the Kennedy interchange reconstruction and the 


reconfiguration of the existing I-65 bridge, I-64 is projected to carry 154,650 vehicles per day; I-


65 is expected to carry 113,150 vehicles per day; and US 31 is projected to carry 28,450 vehicles 


per day in this vicinity.  Therefore, the total overall 2020 traffic volume in the Downtown area 


for the LSIORB project is estimated to be 296,250 vehicles per day.  I-64 is projected to have a 


truck percentage of 9.1 percent; I-65 to have a truck percentage of 19.3 percent; and US 31 to 


have a truck percentage of 1.6 percent.  The weighted average truck percentage for these three 


roadways is approximately 12.3 percent or 36,400 trucks per day.  The East End bridge 2020 


                                                
15 For more information on EPA’s national vehicle control programs, please refer to EPA’s Office of Transportation 


and Air Quality program information available at http://www.epa.gov/otaq. 
16 2016 traffic was derived based 2010 and 2030 estimates from the DSEISSDEIS.   
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AADT has been estimated as 42,700.  Based on projections from the travel demand forecasting 


model, the forecasted 2020 truck percentage for the East End bridge is forecasted to be 11.6 


percent; resulting in an estimated daily truck volume of 5,000 in 2020.  This information is 


displayed in Appendix A. 


 


LSIORB Project Downtown Build 2020 (Worst-Case) vs. No-Action 


As discussed above, the LSIORB project Downtown area open to traffic date of 2020 represents 


the Downtown area build worst-case scenario.  As can be seen in Appendix A, the build 2020 


worst-case forecasts are for considerably lower AADT and fewer trucks for the Downtown area 


than the forecasts for the 2020 no-action scenario.  Further, based on the lower forecasted 


volumes and an improved interchange design, it can be assumed that the 2020 build scenario will 


lead to a better LOS for the Downtown area than that predicted by the no-action scenario. This is 


due to the relief in the Downtown AADT provided by the availability of the new East End 


bridge, with additional congestion relief and LOS improvement coming from the reconstruction 


of the Kennedy interchange and the additional cross-river lanes on the new Downtown bridge in 


the Downtown area.  As compared to the no-action scenario, the 2020 build scenario will result 


in improved speeds, less delay, and reduced idling in the Downtown area; thus leading to 


reduced mobile source emissions.  


 


Surrogate Site Search 


A search was made in Kentucky and surrounding states for sites (surrogate sites) having similar, 


or greater, AADT and truck traffic as one or both the LSIORB worst-case locations as detailed in 


Appendix A.  Two potential surrogate sites, current downtown Louisville I-64/I-65 Interchange 


and the Northern Kentucky I-75(I-71)/I-275 Interchange, were selected and are discussed below: 


 


Surrogate Site 1 – Current
17


 Downtown Louisville I-64/I-65 Interchange 


Currently, in the Louisville Downtown area, near the I-64/I-65 Interchange, I-64 is carrying 


161,600 vehicles per day; I-65 is carrying 122,300 vehicles per day; and US 31 is carrying 


21,900 vehicles per day, resulting in a total current AADT in this area of 305,800 vehicles per 


day.  Truck traffic makes up 11.4 percent or 34,700 trucks per day.  The level of service (LOS) is 


poor.  The Barret Avenue monitor (AIRS-ID number 211110048) and the Jeffersonville, Indiana 


monitor (180190006) are the only monitors in reasonably close proximity to the LSIORB 


project; both monitors are about 1.3 miles from the center of the Downtown project site.  In the 


2007 evaluation the Barret Avenue monitor annual design value was still slightly exceeding the 


annual standard with a 2003-2005 annual design value of 15.3 ug/m
3
.  The design values had 


dropped by 8 percent since 2002.  The 2008 value was 13.4ug/m
3
, a further reduction of 12% 


since 2002 and a value that is below the standard.  In the 2007 analysis the Jeffersonville, 


Indiana monitor exceeded the annual standard with a 2003-2005 annual design value of 16.5 


ug/m
3
.  The current 2008-2010 annual design value for the Jeffersonville monitor is 14.1 ug/m


3
.  


This value is below the NAAQS annual standard.  With the prevailing winds in the area from the 


southwest, the Jeffersonville monitor may be picking up river barge traffic emissions, industrial 


park emissions, and Downtown Louisville area mobile source emissions leading to the high 


design value.  As stated earlier, none of the monitors in the area are exceeding the current 24-


                                                
17 By definition, data for a surrogate site is current data; however, the redundant word “current” is used here to 


emphasize the distinction between the current (2010) Downtown conditions and the Downtown area build scenario 


2020 “worst-case” conditions, i.e., locations are the same, years are different. 
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hour PM2.5 standard of 35 ug/m
3
.  National, state, and local PM2.5 emissions are expected to 


decrease dramatically over the next 15 years due to the implementation of various programs as 


explained above; the trend in PM2.5 mobile source emissions for the LMA is demonstrated in the 


KIPDA trend analysis shown in Exhibit 10.   


 


Downtown Area Build 2020 Worst-Case Comparison - The current Downtown Louisville 


AADT is more than the LSIORB Downtown area 2020 worst-case.  The growth in truck 


percentage with time results in a Downtown area build 2020 worst-case truck percentage of 12.3 


percent (or 36,400 trucks per day) versus the current Downtown truck percentage of 11.1 percent 


(or 34,700 trucks per day).  The Barret Avenue monitor in the vicinity of the site was reading 


barely over the standard, and in 2008 was below the standard, and truck traffic is expected to 


increase only a small amount.  Due to the downward trend in emissions in the area as discussed 


above, it is reasonable to conclude that the monitor readings in 2020 will not be increased, and, 


in fact, will be meeting the standard.  Thus, the current Downtown Louisville area could act as a 


surrogate for the Downtown Louisville area 2020 build scenario.  Hence, the LSIORB 


Downtown area build scenario 2020 worst-case emissions will not cause or add to an existing 


PM2.5 violation.  


 


East End Area 2016 Worst-Case Comparison - The current Downtown Louisville (surrogate 


site 1) AADT and number of trucks is more than triple the forecasted LSIORB East End area 


2016 worst-case.  Thus, this site (surrogate site 1) would adequately represent the LSIORB East 


End area build 2016 worst-case scenario.  Further, as explained above, since the Barret Avenue 


monitor in the vicinity of the site was reading barely over the annual standard and is now below 


the standard, it is reasonable to conclude that the monitor readings in 2020 will not be increased, 


and, in fact, due to the area downward trend in emissions, will be below the annual standard.  


Further, as discussed above, the monitor readings are well below the 24-hour standard.  


Therefore, it is reasonable to conclude that the LSIORB East End area build scenario 2016 


worst-case emissions will not cause or add to an existing PM2.5 violation.  


 


Surrogate Site 2 – Northern Kentucky I-75(I-71)/I-275 Interchange 


Near the northern Kentucky I-75(I-71)/I-275 interchange area, I-75(I-71) is carrying 196,000 


vehicles per day with 15.2 percent (29,800) trucks and I-275 is carrying 102,000 vehicles per day 


with 7.8 percent (8,000) trucks.  Thus, the total current AADT in this area is 298,000 vehicles 


per day with an average percentage of 12.7 percent (37,700) trucks. The LOS is not available for 


this interchange, however, the volume to surface flow ratio (V/SF) values
18


 are over or near 1.0, 


indicating that the LOS for at least some legs of the interchange are at a level E or worse.  The 


1401 Dixie Highway, Covington monitor AIRS-ID number 211170007 is the only monitor 


within reasonable proximity (about six miles away) of this interchange.  The 2003-2005 annual 


design value for this monitor was below the annual standard with a value of 14.5 ug/m
3
.  Monitor 


readings for 2002-2005 were well below the 24-hour standard
5
.  The 2008 to 2010 annual design 


value for this monitor was 11.7ug/m
3
. This represents a reduction of 19% from values reported 


for the January 2007 PM2.5 analysis. A map of this area, marking the monitor site, is shown in 


Appendix C.    


 


                                                
18 See FHWA’s Highway Capacity Manual 2000 http://www.fhwa.dot.gov/ohim/hpmsmanl/appn.htm  
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Downtown Area Build 2020 Worst-Case Comparison - While the surrogate site 2 AADT is less 


than the LSIORB Downtown area 2020 worst-case, the truck percentage and number of trucks 


(22.7 percent trucks or 59,000 total trucks) are considerably higher than that of the LSIORB 


Downtown area 2020 worst-case forecasts (12.3 percent trucks or 36,400 total trucks).  Thus, 


because of the excessive diesel traffic this site would likely generate more PM2.5 than would the 


LSIORB Downtown area build 2020 worst-case scenario from a diesel emissions perspective. 


Therefore, since the monitor in the vicinity of this area has design values under the standards, it 


is reasonable to conclude that the Downtown area build 2020 area worst-case emissions will not 


cause or add to an existing PM2.5 violation. 


 


East End Area 2016 Worst-Case Comparison - The AADT and number of trucks is more than 


triple the LSIORB East End area 2016 worst-case.  Thus, this site would adequately represent the 


LSIORB East End area 2016 worst-case scenario. Therefore, since the monitor in the vicinity of 


this area has design values under the standards, it is reasonable to conclude that the LSIORB 


East End area 2016 worst-case emissions will not cause or add to an existing PM2.5 violation.  


 


VII. Conclusion 
 


In summary, based on the analysis, it is determined that the LSIORB project will not cause or 


contribute to a new violation of the PM2.5 NAAQS, or increase the frequency or severity of a 


violation, or delay the timely attainment of the PM2.5 NAAQS for the following reasons: 


• Downtown Area 2020 Worst-Case:  The Downtown area build 2020 worst-case AADT 


has been estimated to be 296,250 vehicles per day with 12.3 percent trucks (36,400 trucks 


per day). 


o As compared against surrogate site 1(current Downtown Louisville) – Due to 


the building of the East End bridge, the Downtown area build 2020 worst-case 


AADT is less than the AADT for surrogate 1(current Downtown Louisville).  


Surrogate site 1 monitor design values were only slightly over the annual standard 


and 24-hour readings in 2007, are currently below the standard, and are well 


below the 24-hour standard.  While the percent trucks and daily truck volume for 


the Downtown area build 2020 worst-case are slightly higher than those for 


surrogate 1, it is still reasonable to conclude that since the emissions from an 


individual truck will be much less due to technological improvements 


(implemented vehicle and fuel regulations) and the implementation of various 


non-road regulations as discussed under the section Emissions Trends, overall 


emissions for Downtown area build 2020 worst-case will be less than for 


surrogate 1. 


o As compared against surrogate site 2 (Northern Kentucky interstate 


interchange) - The Downtown area 2020 worst-case AADT is the slightly less 


than the AADT of surrogate site 2 (Northern Kentucky interstate interchange), 


and the percent and number of trucks are also slightly less than that of surrogate 


site 2.  Surrogate site 2 monitor design value readings are meeting both the annual 


and 24-hour standards.   


o Build vs. No-build: PM2.5 emissions are expected to be reduced in the project 


area, as demonstrated by projected reductions in the regional mobile source 
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emissions analysis, as well as by national projections by EPA reflecting the 


impacts of national emissions control programs, such as the 2007 Heavy-duty 


Diesel Rule.  In addition, as can be seen in Appendix A, the LSIORB build 


scenario will result in less total traffic and truck volumes at the Downtown area 


location in 2020 as compared to the no-action scenario, resulting in lower 


roadway emissions and lower downwind PM2.5 concentrations. 


o Therefore, based on a comparison against surrogate site 1 and surrogate site 2, as 


well as the build vs. no-action, it is reasonable to conclude that the LSIORB 


Downtown area build 2020 worst-case will not cause or contribute to a new 


violation of the PM2.5 NAAQS, or increase the frequency or severity of a 


violation.  


• East End 2016 Worst-Case:  The East End build 2016 AADT has been estimated as 


39,000.  The truck percentage of 11.6 percent results in an estimated 4,500 trucks per 


day.   


o As compared March 10
th


 Rule Example – The East End build 2016 worst-case 


scenario AADT is less than one third of the example cited in the preamble to 


March 10, 2006 rule (71 FR 12491) which cited as “significant” a project on a 


new highway or expressway with 125,000 AADT and 8 percent trucks.   


o As compared against surrogate site 1(current Downtown Louisville) - AADT 


and number of trucks are considerably less than those of surrogate 1(current 


Downtown Louisville).  Surrogate site 1 monitor design values were only slightly 


over the annual standard in the 2007 analysis and currently meet the annual 


standard. Further, surrogate site 1 monitor readings are well below the 24-hour 


standard. 


o As compared against surrogate site 2 (Northern Kentucky interstate 


interchange) - AADT and number of trucks are considerably less than those of 


surrogate 2 (Northern Kentucky interstate interchange).  Surrogate site 2 monitor 


design value readings are meeting both the annual and 24-hour standards.  


Therefore, based on a comparison against the March 10
th


 rule, surrogate 1 and 


surrogate 2, it is reasonable to conclude that the LSIORB East End area build 


2016 worse-case will not cause or contribute to a new violation of the PM2.5 


NAAQS, or increase the frequency or severity of a violation.  


• Attainment of the annual standard: As previously discussed, because of the overall 


downward trend in PM2.5 emissions, and concentrations in the region, it is reasonably to 


conclude that this project will not delay timely attainment of the PM2.5 NAAQS. 
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Appendix A: AADT and Truck Percentages for Current (2010), 2016, and 2020 
 


  Roadway 


Annual 


Average 


Daily 


Traffic 
(AADT) 


Percent 
Trucks 


Total Annual 


Average Daily 


Traffic Impact 
(AADT) 


Average 


Weighted 


Truck 
Percent 


Total 


Average 


Daily 
Trucks 


Downtown I-65 122,300 9.40%       


Current 


(2010) 
I-64 161,600 13.60% 305,800 11.4% 34,700 


US 31 21,900 5.80%       


East End  


No East End River 


Crossing 0 0 0 0 0 


Current 


(2010) 


  
            


Downtown I-65 138,650 18.40%       


No-Action 


(2020) I-64 178,200 9.60% 340,300 12.6% 43,000 


US 31 23,450 1.60%       


East End  


No East End River 


Crossing 0 0 0 0 0 


No-Action 


(2020) 


  
            


Downtown I-65 113,150 19.30%       


Build (2020) 


Worst-Case 
I-64 154,650 9.10% 296,250 12.3% 36,400 


US 31 28,450 1.60%       


East End  
With East End River 


Crossing 
42,700 11.6% 42,700 11.6% 5,000 Build  


(2020) 


          


East End  
With East End River 


Crossing 
39,000 11.6% 39,000 11.6% 4,500 Build (2016) 


Worst-Case 


              


Covington  


I-75/71/I-275 
I-75/71 196,000 15.2% 


298,000 12.7% 37,700 
Current 


(2010)   
I-275 102,000 7.8% 
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Appendix B: Louisville Area and Covington 2008-2010 PM2.5 Monitor Data and Design 


Values  


 


      
98th Percentile of 24-


hour average 


3-Year 
Average of 


98th 
percentile 
(Design 
Value) 


Annual Mean 


3-Year 
Average of 


Annual 
Mean 


(Design 
Value) 


County Monitor ID  Site 2008 2009 2010 2008-2010 2008 2009 2010 2008-2010 


                      


Bullitt 210290006 


Shepherdsville, 
KY (Bullitt 
County) 2nd and 
Carpenter St 25.4 23.1 24.0 24 12.8 11.8 13.4 12.7 


JEFFERSON - 
37th 


211110043 


Southwick - 
Louisville, KY 
(Jefferson 
County) 37th and 
Southern Ave 28.7 24.3 27.5 27 13.2 12.2 13.5 13.0 


JEFFERSON - 
Beecher 


211110044 


Wyandotte - 
Louisville, KY 
(Jefferson 
County) 1032 
Beecher Ave 29.5 25.7 28.8 28 13.4 12.5 12.7 13.2 


JEFFERSON - 
Barret 


211110048 


Barret (APCD) - 
Louisville, KY 
(Jefferson 
County) 850 
Barret Ave 30.7 NA NA 31 13.4 NA NA 13.4 


Jefferson - 
Watson 


211110051 


Watson - 
Louisville, KY 
(Jefferson 
County) 7201 
Watson Lane 28.6 24.7 26.1 31 12.8 11.6 14.8 13.1 


Jefferson - 
Cannons 


211110051 


Watson - 
Louisville, KY 
(Jefferson 
County) 7201 
Watson Lane NA 24.1 25.8 25 NA 11.7 13.3 12.5 


Jeffersonville, 
IN 


180190006 


Jeffersonville, IN 
(Clark County) 
Pfau; 719 Walnut 
Street 33.1 26.1 29.2 29 14.5 13.0 14.7 14.1 


New Albany, IN 180431004 


New Albany, IN 
(Floyd County) 
Green Valley 
School 26.8 23.6 29.7 27 12.7 11.9 13.8 12.8 


Covington, KY 211170007 
1401 Dixie 
Highway 25.2 23.1 22.0 23 12.0 11.0 12.1 11.7 


           
* The 3-year averages, or “design values”,  for the 24-hour average are rounded to the nearest whole number  
* The 3-year averages, or “design values”,  for the annual average are rounded to the nearest tenth  
* The 24-hour standard is attained when the 3-year average of the annual 98th percentile is less than or equal to 35 ug/m3. 
* The annual standard is attained when the 3-year average of annual means is less than or equal to 15.0 ug/m3.   
* The Jefferson County Barret Ave site was shut down in 2008 


* Kentucky data was taken from the Kentucky Division for Air Quality 2005 Annual Ambient Air Quality Report 


* Indiana data was provided by Indiana Department of Environmental Management 
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Appendix C: Map of the Northern Kentucky PM2.5 Monitoring Site 
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Appendix D:  Public Comments and KYTC Responses on the January 2007 Analysis 
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KYTC Response to River Fields Comment on the January 2007 Analysis 
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River Fields’ Comment 1. 
 
"The serious public health concerns associated with fine particulate matter 
emissions warrant an analysis that included construction emissions given the 
length of time period proposed by the Kentucky Transportation Cabinet on 
December 1st.” 
 
Response: 
 
The Transportation Conformity Rule does not require consideration of temporary 
emission increases from construction-related activities which occur only during the 
construction phase and last five years or less at any individual site. (40 CFR 93.123 (c) 
(5)). 
 
Through interagency consultation, and consultation with the Federal Highway 
Administration’s Headquarters (FHWA-HQ) and the Environmental Protection Agency’s 
Headquarters (OTAQ), it was acknowledged that the Louisville Bridge project would be 
constructed in segments, as the whole bridges project could not be under construction 
at the same time.  It is anticipated that the construction of these segments will be further 
divided into different individual construction sites.   Localized construction emissions 
can be considered separately.  Construction-related emissions at each individual 
construction site are anticipated to be less than 5 years.   Per 40 CFR 93.123(c)(5), 
such temporary construction-related emissions are not required to be included in the 
hot-spot analysis.    
 
The PM2.5 Hot Spot Analysis was conducted using the best available information at the 
time. 
 
The project Record of Decision acknowledges construction related dust and makes 
commitments to design and construct the project with state of the practice emission 
controls. 
 


4.1.4 Air Pollution 
• Construction activities will be performed in a manner that controls emissions 
from burning (where allowed), drilling, blasting, production of materials, hauling, 
or any other necessary construction operations of any kind. 
 
• Air pollution associated with dust will be effectively controlled through the use of 
watering, the application of calcium chloride, or other techniques in accordance 
with the KYTC and the INDOT specifications. Watering work areas to increase 
moisture and reduce dust will control air pollutants generated by construction. 
 
• Contract specifications will dictate that all drilling, grinding, and sawing of rock, 
shale, concrete, and other similar dust-producing materials be performed with 
equipment provided with water sprays, fabric-filtered collection systems, or other 
suitable devices to prevent excessive dust from becoming airborne. 
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Appendix E:  FHWA Project Level Conformity Determination for the January 2007 Analysis 







Page 43 of 44 


 







Page 44 of 44 


 








APPENDIX B.1.2 


1. MOBILE SOURCE AIR TOXICS 


In addition to the criteria pollutants for which there are National Ambient Air Quality Standards 


(NAAQS), EPA also regulates air toxics.  Most air toxics originate from human-made sources 


including on-road mobile sources, non-road mobile sources (e.g. airplanes) area source (e.g. dry 


cleaners) and stationary sources (e.g. factories or refineries). 


 


Mobile Source Air Toxics (MSATs) are a subset of the 188 air toxics defined by the Clean Air 


Act.  The MSATs are compounds emitted from highway vehicles and non-road equipment.  


Some toxic compounds are present in fuel and are emitted to the air when the fuel evaporates or 


passes through the engine unburned.  Other toxics are emitted from the incomplete combustion 


of fuels or as secondary combustion products.  Metal air toxics also result from engine wear or 


from impurities in oil or gasoline.   


 


The EPA is the lead Federal Agency for administering the Clean Air Act and has certain 


responsibilities regarding the health effects of MSATs.  The EPA issued a Final Rule on 


Controlling Emissions of Hazardous Air Pollutants from Mobile Sources, 66 FR 17229 (March 


29, 2001).  This rule was issued under the authority in Section 202 of the Clean Air Act.  In its 


rule, EPA examined the impacts of existing and newly promulgated mobile source control 


programs, including its reformulated gasoline (RFG) program, its national low emission vehicle 


(NLEV) standards, its Tier 2 motor vehicle emissions standards and gasoline sulfur control 


requirements, and its proposed heavy duty engine and vehicle standards and on-highway diesel 


fuel sulfur control requirements.  Between 2000 and 2020, FHWA projects that even with a 64 


percent increase in VMT, these programs will reduce on-highway emissions of benzene, 


formaldehyde, 1,3-butadiene, and acetaldehyde by 57% to 65%, and reduce on-highway diesel 


PM emissions by 87% as shown in the following graph: 


 


 


Notes: For on-road mobile sources.  Emissions factors were generated 


using MOBILE6.2. MTBE proportion of market for oxygenates is held 







constant, at 50%.  Gasoline RVP and oxygenate content are held 


constant.  VMT: Highway Statistics 2000, Table VM-2 for 2000, analysis 


assumes annual growth rate of 2.5%. "DPM + DEOG" is based on 


MOBILE6.2-generated factors for elemental carbon, organic carbon 


and SO4 from diesel-powered vehicles, with the particle size cutoff set at 


10.0 microns. 


 


 


As a result, EPA concluded that no further motor vehicle emissions standards or fuel standards 


were necessary to further control MSATs.  The agency is preparing another rule under authority 


of CAA Section 201(I) that will address these issues and could make adjustments to the full 21 


and six primary MSATs. 


 


1.1 Mobile Source Air Toxic (MSAT) Health Impacts 


The NEPA documentation for the Louisville-Southern Indiana Ohio River Bridges Project 


(LSIORB) includes a basic qualitative analysis of the likely MSAT emission impacts of the FEIS 


Selected Alternative and the Modified Selected Alternative.  However, available technical tools 


do not enable prediction of project-specific heath impacts of the emission changes associated 


with the alternatives for the Louisville Metropolitan Area (LMA).  Due to these limitations, the 


following discussion is included in accordance with CEQ regulations (40 CFR 1502.22(b)) 


regarding incomplete or unavailable information. 


Information that is Unavailable or Incomplete:  According to FHWA’s Interim Guidance 


Update on Mobile source Air Toxic Analysis in NEPA Documents, information is currently 
incomplete or unavailable to credibly predict the project-specific health impacts due to changes 


in MSAT emissions associated with a proposed set of highway alternatives. The outcome of such 


an assessment, adverse or not, would be influenced more by the uncertainty introduced into the 


process through assumption and speculation rather than any genuine insight into the actual health 


impacts directly attributable to MSAT exposure associated with a proposed action. 


The U.S. Environmental Protection Agency (EPA) is responsible for protecting the public 


health and welfare from any known or anticipated effect of an air pollutant. They are the lead 


authority for administering the Clean Air Act and its amendments and have specific statutory 


obligations with respect to hazardous air pollutants and MSAT. The EPA is in the continual 


process of assessing human health effects, exposures, and risks posed by air pollutants. They 


maintain the Integrated Risk Information System (IRIS), which is "a compilation of electronic 


reports on specific substances found in the environment and their potential to cause human 


health effects" (EPA, http://www.epa.gov/ncea/iris/index.html). Each report contains 


assessments of non-cancerous and cancerous effects for individual compounds and 


quantitative estimates of risk levels from lifetime oral and inhalation exposures with 


uncertainty spanning perhaps an order of magnitude.  


Other organizations are also active in the research and analyses of the human health effects of 


MSAT, including the Health Effects Institute (HEI). Two HEI studies are summarized in 


Appendix D of FHWA's Interim Guidance Update on Mobile source Air Toxic Analysis in 







NEPA Documents. Among the adverse health effects linked to MSAT compounds at high 


exposures are cancer in humans in occupational settings; cancer in animals; and irritation to 


the respiratory tract, including the exacerbation of asthma. Less obvious is the adverse human 


health effects of MSAT compounds at current environmental concentrations (HEI, 


http://pubs.healtheffects.org/view.php?id=282) or in the future as vehicle emissions 
substantially decrease (HEI, http://pubs.healtheffects.org/view.php?id=306). 


The methodologies for forecasting health impacts include emissions modeling; dispersion 


modeling; exposure modeling; and then final determination of health impacts, with each step 


in the process building on the model predictions obtained in the previous step.  All are 


encumbered by technical shortcomings or uncertain science that prevents a more complete 


differentiation of the MSAT health impacts among a set of project alternatives. These 


difficulties are magnified for lifetime (i.e., 70 year) assessments, particularly because 


unsupportable assumptions would have to be made regarding changes in travel patterns and 


vehicle technology (which affects emissions rates) over that time frame, since such 


information is unavailable. The results produced by the EPA's MOBILE6.2 model, the 


California EPA's Emfac2007 model, and the EPA's DraftMOVES2009 model in forecasting 


MSAT emissions are highly inconsistent. Indications from the development of the MOVES 


model are that MOBILE6.2 significantly underestimates diesel particulate matter (PM) 
emissions and significantly overestimates benzene emissions. 


Regarding air dispersion modeling, an extensive evaluation of EPA's guideline CAL3QHC 


model was conducted in an NCHRP study 


(http://www.epa.gov/scram001/dispersion_alt.htm#hyroad), which documents poor model 


performance at ten sites across the country, three where intensive monitoring was conducted 


plus an additional seven with less intensive monitoring. The study indicates a bias of the 


CAL3QHC model to overestimate concentrations near highly congested intersections and 


underestimate concentrations near uncongested intersections. The consequence of this is a 


tendency to overstate the air quality benefits of mitigating congestion at intersections. Such 


poor model performance is less difficult to manage for demonstrating compliance with 


National Ambient Air Quality Standards for relatively short time frames than it is for 


forecasting individual exposure over an entire lifetime, especially given that some information 


needed for estimating 70 year lifetime exposure is unavailable. It is particularly difficult to 


reliably forecast MSAT exposure near roadways, and to determine the portion of time that 


people are actually exposed at a specific location. 


There are considerable uncertainties associated with the existing estimates of toxicity of the 


various MSAT, because of factors such as low-dose extrapolation and translation of 


occupational exposure data to the general population, a concern expressed by HEI 


(http://pubs.healtheffects.org/view.php?id=282).  As a result, there is no national consensus on 


air dose-response values assumed to protect the public health and welfare for MSAT 


compounds, and in particular for diesel PM. The EPA 


(http://www.epa.gov/risk/basicinformation.htm#g) and the HEI 


(http://pubs.healtheffects.org/getfile.php?u=395) have not established a basis for quantitative 


risk assessment of diesel PM in ambient settings. 







There is also the lack of a national consensus on an acceptable level of risk. The current 


context is the process used by the EPA as provided by the Clean Air Act to determine whether 


more stringent controls are required in order to provide an ample margin of safety to protect 


public health or to prevent an adverse environmental effect for industrial sources subject to the 


maximum achievable control technology standards, such as benzene emissions from refineries. 


The decision framework is a two-step process. The first step requires EPA to determine a 


"safe" or "acceptable" level of risk due to emissions from a source, which is generally no 


greater than approximately 100 in a million. Additional factors are considered in the second 


step, the goal of which is to maximize the number of people with risks less than 1 in a million 


due to emissions from a source. The results of this statutory two-step process do not guarantee 


that cancer risks from exposure to air toxics are less than 1 in a million; in some cases, the 


residual risk determination could result in maximum individual cancer risks that are as high as 


approximately 100 in a million. In a June 2008 decision, the U.S. Court of Appeals for the 


District of Columbia Circuit upheld EPA's approach to addressing risk in its two step decision 


framework. Information is incomplete or unavailable to establish that even the largest of 
highway projects would result in levels of risk greater than safe or acceptable. 


Because of the limitations in the methodologies for forecasting health impacts described, any 


predicted difference in health impacts between alternatives is likely to be much smaller than 


the uncertainties associated with predicting the impacts. Consequently, the results of such 


assessments would not be useful to decision makers, who would need to weigh this 


information against project benefits, such as reducing traffic congestion, accident rates, and 


fatalities plus improved access for emergency response, that are better suited for quantitative 


analysis. 


 


Summary of Existing Credible Scientific Evidence Relevant to Evaluating the Impacts of 


MSATS:  Research into the health impacts of MSATs is ongoing. For different emissions types, 


there are a variety of studies that show that some either are statistically associated with adverse 


health outcomes through epidemiological studies (frequently based on emissions levels found in 


occupational settings) or that animals demonstrate adverse health outcomes when exposed to 


large doses. 


 


Exposures to toxics have been a focus of a number of EPA efforts.  Most notably, the agency 


conducted the National Air Toxics Assessment (NATA) in 1996 to evaluate modeled estimates 


of human exposure applicable to the county level.  While not intended for use as a measure of or 


benchmark for local exposure, the modeled estimates in the NATA database best illustrate the 


levels of various toxics when aggregated to a national or State level.  


 


The EPA is in the process of assessing the risks of various kinds of exposures to these pollutants.  


The EPA Integrated Risk Information System (IRIS) is a database of human health effects that 


may result from exposure to various substances found in the environment.  The IRIS database is 


located at http://www.epa.gov/iris.  The following toxicity information for the six prioritized 


MSATs was taken from the IRIS database Weight of Evidence Characterization summaries.  


This information is taken verbatim from EPA’s IRIS database and represents the Agency’s most 


current evaluations of the potential hazards and toxicology of these chemicals or mixtures. 


 







• Benzene is characterized as a known human carcinogen. 


• The potential carcinogenicity of acrolein cannot be determined because the 


existing data are inadequate for an assessment of human carcinogenic potential 


for either the oral or inhalation route of exposure. 


 


• Formaldehyde is a probable human carcinogen based on limited evidence in 


humans and sufficient evidence in animals. 


 


• 1,3-butadiene is characterized as carcinogenic to humans by inhalation. 


• Acetaldehyde is a probable human carcinogen based on increased incidence of 


nasal tumors in male or female rats and laryngeal tumors in male and female 


hamsters after inhalation exposure. 


 


• Diesel exhaust (DE) is likely to be carcinogenic to humans by inhalation from 


environmental exposures.  Diesel exhaust as reviewed in this document is the 


combination of diesel particulate matter and diesel exhaust organic gases. 


 


• Diesel exhaust also represents chronic respiratory effects, possibly the primary 


non-cancer hazard from MSATs.  Prolonged exposures may impair pulmonary 


function and could produce symptoms, such as cough, phlegm, and chronic 


bronchitis.  Exposure relationships have not been developed from these studies. 


 


There have been other studies that address MSAT health impacts in proximity to roadways, The 


Health Effects Institute, a non-profit organization funded by EPA, FHWA, and industry, has 


undertaken a major series of studies to research near-roadway MSAT hot spots, the health 


implications of the entire mix of mobile source pollutants, and other topics.  The final summary 


of the studies is not expected for several years. 


 


Some recent studies have reported that proximity to roadways is related to adverse health 


outcomes, particularly respiratory problems.  Much of this research is not specific to MSATs, 


instead surveying the full spectrum of both criteria and other pollutants.  The FHWA cannot 


evaluate the validity of these studies, but more importantly, they do not provide information that 


would be useful to alleviate the uncertainties listed above and enable a more comprehensive 


evaluation of the health impacts specific to this project. 


 


Relevance of Unavailable or Incomplete Information to Evaluating Reasonably Foreseeable 


Significant Adverse Impacts on the Environment, and Evaluation of impacts based upon 


theoretical approaches or research methods generally accepted in the scientific community:  


Because of the uncertainties outlined above, a quantitative assessment of the effects of air toxic 


emissions impacts on human health cannot be made at the project level.  While available tools do 


allow a reasonable prediction of relative emissions changes between alternatives for larger 


projects, the amount of MSAT emissions from each of the project alternatives and MSAT 


concentrations or exposures created by each of the project alternatives cannot be predicted with 


enough accuracy to be useful in estimating health impacts. Therefore, the relevance of the 







unavailable or incomplete information is that a determination of whether any of the alternatives 


would have “significant adverse impacts on the human environment” is not possible. 


 


In this document, The DOTs have provided a qualitative assessment of MSAT emissions relative 


to the Build Alternatives and the No-Action Alternative.  They have acknowledged that the 2030 


No-Action Alternative and the Build Alternatives for the year 2030 may result increased 


exposure to MSAT emissions in certain locations, although the concentrations and duration of 


exposures are uncertain, and because of this uncertainty, the health effects from these emissions 


cannot be estimated.  


1.2 Qualitative Analysis 


As discussed above, technical shortcomings of emissions and dispersion models and uncertain 


science with respect to health effects prevent meaningful or reliable estimates of MSAT 


emissions and effects of this project.  However, even though reliable methods do not exist to 


accurately estimate health impacts of MSATs at the project level, it is possible to qualitatively 


assess the level of future MSAT emissions for the project.  Although a qualitative analysis 


cannot identify and measure health impacts from MSATs, it can give a basis for identifying and 


comparing the potential differences among MSAT emissions from the build and No-Action 


alternatives.  The qualitative assessment presented below is derived in part from a study 


conducted by the FHWA entitled A Methodology for Evaluating Mobile Source Air Toxic 


Emissions Among Transportation Project Alternatives, found at: 


www.fhwa.dot.gov/environment/airtoxic/msatcompare/msatemissions.htm.  


 


For the LSIORB project the amount of MSATs emitted would be proportional to the vehicle 


miles traveled (VMT), assuming that other variables such as fleet mix are the same for each 


alternative.  As indicated in Table 1, the VMT for the 2030 No-Action Alternative is lower than 


any of the 2030 Build Alternatives; therefore, higher levels of regional MSATs are expected 


compared to the 2030 No-Action Alternative.       


 


Table 1 - Average Daily Traffic and Vehicle Miles Traveled for 


The No-Action Alternative and the Build Alternatives 


Project Area 
Current Facility and 


No-Action Alternative  


FEIS Selected 


Alternative 


Modified 


Selected 


Alternative 


 
 


2010 2030 2030 


 


2030 


AADT AADT AADT AADT 


     


Downtown 305,800 374,800 336,000 336,000 


     


East End 0 0 52,000 52,000 


     


Total AADT for 305,800 374,000 388,000 388,000 


Total VMT for 28,799,000 35,297,000 35,826,000 35,740,000 







 


 


The VMT for the FEIS Selected Alternative are expected to increase in VMTs by 1.5 percent in 


2030.  The VMT for Modified Selected Alternative are expected to increase in VMTs by 1.3 


percent in 2030.  It has been anticipated that emissions will likely be lower than present levels in 


the design year as a result of EPA’s national control programs that are projected to reduce MSAT 


emissions by 57 to 87 percent from 2000 to 2020.  Local conditions may differ from these 


national projections in terms of fleet mix and turnover, VMT growth rates, and local control 


measures.  However, the magnitude of the EPA-projected reductions is so great (even after 


accounting for VMT growth) that MSAT emissions in the study area are likely to be lower in the 


future in virtually all cases. 


 


Because of the specific characteristics of the project alternatives (new roadway segments and 


redistribution of traffic patterns), under each alternative there may be localized areas where VMT 


would increase and other areas where VMT would decrease.  Therefore it is possible that 


localized increases and decreases in MSAT emissions may occur.  The localized increases in 


MSAT emissions would likely be most pronounced along the new roadway sections that would 


be built in the east end in the vicinity of Prospect, Kentucky, and Utica and Sellersburg, Indiana.  


If these increases do occur, they too will be substantially reduced in the future due to 


implementation of EPA’s vehicle and fuel regulations.     


 


Although increased VMT associated with the Build Alternatives in 2030 could produce higher 


MSAT emissions in the area of the project relative to the 2010 and 2030 VMT on existing 


facilities, total future MSAT emissions levels may be reduced due to EPA’s MSAT reduction 


programs.  In comparing various project alternatives, MSAT levels could be higher in some 


locations than others, but current tools and science are not adequate to quantify them.  However, 


on a regional basis, EPA’s vehicle and fuel regulations, coupled with fleet turnover, will over 


time cause substantial reductions that, in almost all cases, will cause region-wide MSAT levels to 


be significantly lower than today. 


 


The AADT volumes for the project are given in Table 1. While these project area volumes are 


higher than the FHWA criterion for a “Project with Higher Potential MSAT Effects”, the AADT 


on the portion of the project that is located on the new urban highway (the East End area) is only 


52,000 vpd and the remainder of the traffic volume is on the existing urban highway facilities, 


where significant new capacity is not being added. The LSIORB project meets the definition of a 


“Project with Higher Potential MSAT Effects” based on total project area AADT and location, 


however the increase in AADT from a build alternative (the new and significant capacity) in 


relation to the No-Action Alternative is only 14,000 (the project area wide AADT increase).  


These, and other factors discussed here contribute to the project’s consideration as a project that 


will have minimal MSAT effect. 


 


 


• Though the project creates a new interstate facility in the project area the AADT 


increases by only 3.7 percent and the AADT on the new interstate facility (the East End 


Area) is 52,000.  The project area AADT only increases by 14,000 in comparison to the 


No-Action Alternative; 







 


• The No-Action Alternative would concentrate all of the project area AADT into the 


existing downtown facilities and the number of Kennedy Interchange segments 


functioning at LOS E or F would be 22, up from 7 in 2010.  The build alternatives would 


allow for cross-river mobility on the east end reducing the congestion in the Kennedy 


Interchange, improving conditions in regards to MSAT emissions; 


 


• As noted in SDEIS Section 2.2.3, the demand for cross-river trips between the areas 


upstream of the Kennedy Bridge is projected to grow at a greater rate than the overall 


demand for cross-river trips in the LMA. This traffic will no longer have to travel to 


downtown Louisville or Jeffersonville for cross-river mobility and this will reduce  the 


concentration of vehicles in the Downtown area which aids region wide MSAT 


emissions; 


 


• Travel speeds for the Build Alternatives are expected to be higher than for the No-Action 


Alternative.  The No-Action Alternative has 1,069,000 VHT while the Build Alternatives 


have 1,023,000 VHT for a 4.3% reduction.  According to EPA's MOBILE6.2 emissions 


model, emissions of all of the priority MSATs except diesel particulate matter decrease as 


speed increases.  The extent to which these speed-related emissions decrease will offset 


VMT-related emissions increases cannot be reliably projected due to the inherent 


deficiencies of technical models. 


 


1.3 MSAT Mitigation Strategies 


Lessening the effects of mobile source air toxics should be considered for projects with the 


potential for substantial construction-related MSAT emissions that are likely to occur over an 


extended building period.  Such mitigation efforts should be evaluated based on the 


circumstances associated with individual projects and may not be appropriate in all cases.  


However, there are a number of mitigation strategies and solutions for countering the effects of 


MSAT emissions. 


 


Mitigating for Construction MSAT Emissions:  Construction activity may generate a 


temporary increase in MSAT emissions.  Project-level assignments that render a decision to 


pursue construction emission mitigation will benefit from a number of technologies and 


operational practices that should help lower short-term MSATs.  In addition, the Safe, 


Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users (SAFETEA-LU) 


has emphasized a host of diesel retrofit technologies in the law’s CMAQ provisions-technologies 


that are designed to lessen a number of MSATs. 


 


Construction mitigation includes strategies that reduce engine activity or reduce emissions per 


unit of operating time.  Operational agreements that reduce or redirect work or shift times to 


avoid community exposures can have positive benefits when sites are near vulnerable 


populations.  For example, agreements that stress work activity outside normal hours of an 


adjacent school campus would be operations-oriented mitigation.  Also on the construction 


emissions front, technological adjustments to equipment, such as off-road dump trucks and 


bulldozers, could be appropriate strategies.  These technological fixes could include particulate 







matter traps, oxidation catalysts, and other devices that provide an after-treatment of exhaust 


emissions.  The use of clean fuels, such as ultra-low sulfur diesel, also can be a very cost 


beneficial strategy. 


 


The EPA has listed a number of approved diesel retrofit technologies; many of these can be 


deployed as emissions mitigation measures for equipment used in construction.  This listing can 


be found at: www.epa.gov/otaq/retrofit/retroverifiedlist.htm. 








APPENDIX B.2.2 
IMPACT ASSESSMENT TABLES FOR STUDY AREA 2 


 
 


• FEIS SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 2 
 


• MODIFIED SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY 
AREA 2 


 
• NO-ACTION ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 2 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







FEIS SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 2 


Receiver 
Existing 


Sound Level 
(dBA) 


EIS Selected 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


Noise Sensitive Area 1 


Riverfront Park (RivPk) Benches 64 69 5 67 Yes No 


RivPk Lower Trail 50' 65 68 3 67 Yes No 


RivPk Lower Trail 100' 65 68 3 67 Yes No 


RivPk Lower Trail 200' 64 68 4 67 Yes No 


RivPk Lower Trail 300' 63 68 5 67 Yes No 


RivPk Lower Trail 400' 63 67 4 67 Yes No 


RivPk Lower Trail 500' 63 67 4 67 Yes No 


RivPk Lower Trail 600' 62 67 5 67 Yes No 


RivPk Lower Trail 800' 60 65 5 67 No No 


 RivPk Upper Trail 50' 66 70 4 67 Yes No 


 RivPk Upper Trail 100' 66 71 5 67 Yes No 


 RivPk Upper Trail 200' 65 70 5 67 Yes No 


 RivPk Upper Trail 300' 65 69 4 67 Yes No 


 RivPk Upper Trail 400' 64 69 5 67 Yes No 


 RivPk Upper Trail 500' 63 68 5 67 Yes No 


 RivPk Upper Trail 600' 63 67 4 67 Yes No 


 RivPk Upper Trail 800' 62 66 4 67 Yes No 


420 W Riverside 66 70 4 67 Yes No 


418 W Riverside 65 70 5 67 Yes No 


416 W Riverside 65 70 5 67 Yes No 


402 W Riverside 64 69 5 67 Yes No 


330 W Riverside 63 68 5 67 Yes No 


328 W Riverside 60 65 5 67 No No 


431 W Market 66 69 3 67 Yes No 


427 W Market 64 68 4 67 Yes No 







Receiver 
Existing 


Sound Level 
(dBA) 


EIS Selected 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


421 W Market 63 68 5 67 Yes No 


419 W Market 64 68 4 67 Yes No 


415 W Market 63 68 5 67 Yes No 


335 W Market 61 66 5 67 Yes No 


125 Clark (4 Apts) 62 67 5 67 Yes No 


123 Clark 63 67 4 67 Yes No 


 115 Clark 64 68 4 67 Yes No 


120 Clark 62 67 5 67 Yes No 


432 W Market 66 69 3 67 Yes No 


430 W Market 66 69 3 67 Yes No 


426 W Market 65 68 3 67 Yes No 


420 W Market 64 68 4 67 Yes No 


418 W Market 64 68 4 67 Yes No 


416 W Market 62 66 4 67 Yes No 


412 W Market 61 66 5 67 Yes No 


408 W Market 61 65 4 67 No No 


404 W Market 61 64 3 67 No No 


402 W Market 60 65 5 67 No No 


 334 W Market 61 66 5 67 Yes No 


Noise Sensitive Area 2 


600 W Riverside (not a 
residence) 


70 69 -1 NA No No 


Harbours A-600TH-1 70 69 -1 67 Yes No 


Harbours  A-600TH-2 71 70 -1 67 Yes No 


Harbours A-321 69 70 1 67 Yes No 


Harbours A-421 71 72 1 67 Yes No 


Harbours A-521 73 75 2 67 Yes No 







Receiver 
Existing 


Sound Level 
(dBA) 


EIS Selected 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


Harbours A-621 74 75 1 67 Yes No 


Harbours A-721 74 75 1 67 Yes No 


Harbours A-821 73 75 2 67 Yes No 


Harbours A-921 73 75 2 67 Yes No 


Harbours A-1021 73 75 2 67 Yes No 


Harbours A-1114 74 75 1 67 Yes No 


Harbours B-602TH-2 69 70 1 67 Yes No 


Harbours B-320 70 71 1 67 Yes No 


Harbours B-420 69 71 2 67 Yes No 


Harbours B-520 71 73 2 67 Yes No 


Harbours B-620 72 74 2 67 Yes No 


Harbours B-720 72 74 2 67 Yes No 


Harbours B-820 72 74 2 67 Yes No 


Harbours B-920 72 74 2 67 Yes No 


Harbours B-1020 72 74 2 67 Yes No 


Harbours B-1114 72 74 2 67 Yes No 


Harbours I-610TH-1 68 69 1 67 Yes No 


Harbours I-610TH-2 68 70 2 67 Yes No 


Harbours I-316 67 69 2 67 Yes No 


Harbours I-416 68 70 2 67 Yes No 


Harbours I-516 70 72 2 67 Yes No 


Harbours I-616 70 73 3 67 Yes No 


Harbours I-716 71 73 2 67 Yes No 


Harbours I-816 71 73 2 67 Yes No 


Harbours I-916 71 73 2 67 Yes No 


Harbours I-1016 71 73 2 67 Yes No 







Receiver 
Existing 


Sound Level 
(dBA) 


EIS Selected 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


Harbours I-1112 71 73 2 67 Yes No 


Harbours J-618TH-1 67 69 2 67 Yes No 


Harbours J-618TH-2 67 69 2 67 Yes No 


Harbours J-312 65 67 2 67 Yes No 


Harbours J-412 65 67 2 67 Yes No 


Harbours J-512 66 68 2 67 Yes No 


Harbours J-612 67 69 2 67 Yes No 


Harbours J-712 67 70 3 67 Yes No 


Harbours J-812 68 70 2 67 Yes No 


Harbours J-912 68 70 2 67 Yes No 


Harbours J-1012 68 70 2 67 Yes No 


Harbours J-1110 68 71 3 67 Yes No 


Harbours Pool 56 56 0 67 No No 


Harbours Gazebo 60 63 3 67 No No 


Kingfish Patio 63 64 1 72 No No 


Buckhead Patio 58 59 1 72 No No 


Rocky's Patio 60 61 1 72 No No 


Bristol Patio 60 60 0 72 No No 


1003 W Market (w of US 31) 65 63 -2 67 No No 


Noise Sensitive Area 3 


Colston Basketball Court 66 66 0 67 Yes No 


Colston Park Other 65 67 2 67 Yes No 


Colston Playground 64 67 3 67 Yes No 


Colston Softball Diamond 61 65 4 67 No No 


419 W Maple 63 67 4 67 Yes No 


417 W Maple 62 66 4 67 Yes No 







Receiver 
Existing 


Sound Level 
(dBA) 


EIS Selected 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


413 W Maple 63 66 3 67 Yes No 


409 W Maple 62 65 3 67 No No 


W Maple Baptist Church 63 67 4 52 (Interior) No No 


338 W Maple 63 68 5 67 Yes No 


336-334 W Maple 62 65 3 67 No No 


334 W Maple 60 63 3 67 No No 


332 W Maple 60 64 4 67 No No 


330 W Maple 59 63 4 67 No No 


328 W Maple 58 62 4 67 No No 


326 W Maple 58 62  67 No No 


322 W Maple 58 62 4 67 No No 


320 W Maple 58 62 4 67 No No 


310 W Maple Bev Manor Apts 57 61 4 67 No No 


Rose Hill Residences, southern 
picnic table 


62 66 4 67 Yes No 


Rose Hill Residences, northern 
picnic table 


60 64 4 67 No No 


Hardee’s on W Court 63 66 3 72 No No 


Noise Sensitive Area 4 


Fairfield Patio 62 65 3 72 No No 


Towne Place Pool 59 59 0 72 No No 


Kye's (Water Tower Square, 
WTS) 


66 64 -2 67 No No 


Metro MRI (WTS) 64 64 0 52 (Interior) No No 


Lunch Today Patio (WTS) 65 65 0 72 No No 


Early Images (WTS) 65 65 0 52 (Interior) No No 


WTS Picnic Area 1 (The 350 
Building) 


49 50 1 67 No No 







Receiver 
Existing 


Sound Level 
(dBA) 


EIS Selected 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


WTS Picnic Area 2 (The 400 
Building) 


50 50 0 67 No No 


Heart Clinic North Shore Drive 68 70 2 52 (Interior) No No 


Kentuckiana Diagnostics 67 64 -4 52 (Interior) No No 


Louisville Municipal Bridge 
monument  


69 67 -3 72 No No 


Noise Sensitive Area 5 


500 Indiana Apts 1st floor (4 
apts) 


66 68 2 67 Yes No 


500 Indiana Apts 2nd floor (4 
apts) 


68 70 2 67 Yes No 


514 Indiana 65 68 3 67 Yes No 


526 Indiana 63 67 4 67 Yes No 


528 Indiana 62 67 3 67 Yes No 


Ohio Ave Apts (4 apts) 64 66 2 67 Yes No 


509 Ohio 63 65 2 67 No No 


511 Ohio 63 65 2 67 No No 


515 Ohio 1 62 65 3 67 No No 


515 Ohio 2 62 65 3 67 No No 


523 Ohio 62 65 3 67 No No 


525 Ohio 62 66 4 67 Yes No 


Douglas Cotton Dentistry, on 6th 
Street 


62 67 5 52 (Interior) No No 


Noise Sensitive Area 6 


 702 Indiana  60 63 2 67 No No 


 706 Indiana (2 SFR) 61 62 2 67 No No 


 710 Indiana (2 SFR) 60 62 2 67 No No 


 714 Indiana 60 62 2 67 No No 


 804 Indiana (6 SFR) 59 61 2 67 No No 







Receiver 
Existing 


Sound Level 
(dBA) 


EIS Selected 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


 816 Indiana (12 apts.) 59 62 2 67 No No 


 701 Ohio 60 62 2 67 No No 


 711 Ohio 60 61 2 67 No No 


 721 Ohio (2 SFR) 59 61 2 67 No No 


 727 Ohio 59 61 2 67 No No 


 301 W 8th 57 59 2 67 No No 


 809 Ohio 55 58 2 67 No No 


 819 Ohio 56 59 3 67 No No 


 Open space - N 250' W of Ind. 61 64 2 -------------- No No 


 Open space - N 150' W of Ind. 61 63 3 -------------- No No 


 Open space - N 50' W of Ind. 60 63 3 -------------- No No 


 Open space - Mid 250' W of Ind. 62 63 1 -------------- No No 


 Open space - Mid 150' W of Ind. 62 63 1 -------------- No No 


Open space - Mid 50' W of Ind. 61 62 2 -------------- No No 


Open space - S 250' W of Ind. 63 66 3 -------------- No No 


Open space - S 150' W of Ind 63 65 2 -------------- No No 


Open space - S 50' W of Ind 62 64 2 -------------- No No 


Noise Sensitive Area 7 


 Colgate-Palmolive South (H53) 63 65 2 72 No No 


 Colgate-Palmolive Central (H54) 64 65 1 72 No No 


 1-KOA Mid1 (5 sites)  55 56 1 67 No No 


 1-KOA Mid2 (5 sites)  55 56 1 67 No No 


 1-KOA Mid3 (5 sites)  55 57 2 67 No No 


 1-KOA Mid4 (5 sites)  56 58 2 67 No No 


 1-KOA North (3 sites)  58 60 2 67 No No 


 2-KOA South (9 sites)  55 56 1 67 No No 







Receiver 
Existing 


Sound Level 
(dBA) 


EIS Selected 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


 2-KOA Mid1 (5 sites)  56 56 0 67 No No 


 3-KOA Mid (17 sites)  56 57 1 67 No No 


 3-KOA North (22 sites) 55 58 3 67 No No 


Noise Sensitive Area 8 


 Metropolitan Urology, 1st flr  66 65 -1 52 (Interior) No No 


 Metropolitan Urology, 3rd flr  69 71 2 52 (Interior) No No 


 Hillcrest Center, 1st flr 66 69 3 52 (Interior) No No 


 Hillcrest Center, 3rd flr 67 71 4 52 (Interior) No No 


 Medical Arts, 1st flr  68 71 3 52 (Interior) No No 


 Medical Arts, 5th flr  71 74 3 52 (Interior) No No 


 Outpatient Surgery  64 66 2 52 (Interior) No No 


 Clark Memorial Hospital  64 66 3 52 (Interior) No No 


 Medical Plaza, 1st flr  65 67 2 52 (Interior) No No 


 Medical Plaza, 6th flr  70 72 2 52 (Interior) No No 


 Clark County Public Health  69 70 1 52 (Interior) No No 


 1303 Akers 65 66 2 67 Yes No 


 1307 Akers (2 SFR) 65 66 1 67 Yes No 


 1311 Akers (3 SFR) 63 65 2 67 No No 


 1315 Akers 65 66 1 67 Yes No 


 Hillcrest  Center courtyard 45 48 3 67 No No 


 Chiropractor, 211 Sparks 54 56 2 67 No No 


 Train Depot 67 67 1 72 No No 


 Med. Plaza of Jeffersonville, 
small building 


64 65 2 52 (Interior) No No 


Med. Plaza of Jeffersonville, 
large building 


58 60 2 52 (Interior) No No 


Noise Sensitive Area 9 







Receiver 
Existing 


Sound Level 
(dBA) 


EIS Selected 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


 1401 Mitchell (former school)    65 66 1 52 (Interior) No No 


 510 14th St. 63 64 1 67 No No 


 Serenity House - NW side  71 73 2 67 Yes No 


 Serenity House – front  62 63 1 52 (Interior) No No 


 130 Homestead (2 SFR) 71 73 2 67 Yes No 


 122 Homestead (2 SFR) 70 71 2 67 Yes No 


 111 Homestead 73 75 2 67 Yes No 


 101 Homestead 73 75 2 67 Yes No 


 114 Homestead (2 SFR) 69 70 2 67 Yes No 


 102 Homestead 68 69 2 67 Yes No 


Noise Sensitive Area 10 


 216 Stansifer (2 SFR) 64 66 1 67 Yes No 


 212 Stansifer (2 SFR) 62 64 1 67 No No 


 122 Stansifer (2 SFR) 61 62 2 67 No No 


 229 S. State  68 70 2 67 Yes No 


 223 S. State  69 71 2 67 Yes No 


 215 S. State (3 SFR) 69 72 2 67 Yes No 


 201 S. State (2 SFR) 71 73 3 67 Yes No 


 231 E. Norwood  70 72 2 67 Yes No 


 126 Sunset  67 69 2 67 Yes No 


 114 Sunset (2 SFR) 68 70 2 67 Yes No 


 100 Sunset  69 71 2 67 Yes No 


 145 E. Harrison (2 SFR) 69 71 2 67 Yes No 


 139 E. Harrison  65 67 2 67 Yes No 


 230 Sunset (2 SFR) 65 66 1 67 Yes No 


 212 Sunset (4 SFR) 64 66 2 67 Yes No 







Receiver 
Existing 


Sound Level 
(dBA) 


EIS Selected 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


 200 E. Norwood (2 SFR) 65 67 2 67 Yes No 


 130 Sunset  65 67 2 67 Yes No 


 119 Sunset (3 SFR) 64 66 2 67 Yes No 


 103 Sunset (2 SFR) 65 67 2 67 Yes No 


 125 E. Harrison (2 SFR) 61 63 2 67 No No 


 231 Sunset (2 SFR) 65 65 1 67 No No 


 215 Sunset (3 SFR) 61 63 2 67 No No 


 201 Sunset (3 SFR) 62 64 2 67 No No 


 131 Sunset (2 SFR) 63 65 2 67 No No 


 117 E. Harrison (3 SFR) 60 62 2 67 No No 


 


MODIFIED SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 2 


Receiver 
Existing 


Sound Level 
(dBA) 


Modified 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


Noise Sensitive Area 1 


Riverfront Park (RivPk) Benches 64 69 5 67 Yes No 


RivPk Lower Trail 50' 65 68 3 67 Yes No 


RivPk Lower Trail 100' 65 68 4 67 Yes No 


RivPk Lower Trail 200' 64 69 5 67 Yes No 


RivPk Lower Trail 300' 63 68 5 67 Yes No 


RivPk Lower Trail 400' 63 68 5 67 Yes No 


RivPk Lower Trail 500' 63 67 5 67 Yes No 


RivPk Lower Trail 600' 62 67 5 67 Yes No 


RivPk Lower Trail 800' 60 66 5 67 Yes No 


 RivPk Upper Trail 50' 66 70 4 67 Yes No 


 RivPk Upper Trail 100' 66 71 5 67 Yes No 







Receiver 
Existing 


Sound Level 
(dBA) 


Modified 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


 RivPk Upper Trail 200' 65 70 5 67 Yes No 


 RivPk Upper Trail 300' 65 70 5 67 Yes No 


 RivPk Upper Trail 400' 64 69 5 67 Yes No 


 RivPk Upper Trail 500' 63 68 5 67 Yes No 


 RivPk Upper Trail 600' 63 68 5 67 Yes No 


 RivPk Upper Trail 800' 62 66 5 67 Yes No 


420 W Riverside 66 70 4 67 Yes No 


418 W Riverside 65 70 6 67 Yes No 


416 W Riverside 65 70 5 67 Yes No 


402 W Riverside 64 69 5 67 Yes No 


330 W Riverside 63 69 5 67 Yes No 


328 W Riverside 60 65 5 67 No No 


431 W Market 66 70 4 67 Yes No 


427 W Market 64 68 4 67 Yes No 


421 W Market 63 68 5 67 Yes No 


419 W Market 64 68 4 67 Yes No 


415 W Market 63 68 5 67 Yes No 


335 W Market 61 66 5 67 Yes No 


125 Clark (4 Apts) 62 67 5 67 Yes No 


123 Clark 63 68 5 67 Yes No 


 115 Clark 64 68 4 67 Yes No 


120 Clark 62 68 5 67 Yes No 


432 W Market 66 69 3 67 Yes No 


430 W Market 66 69 3 67 Yes No 


426 W Market 65 68 3 67 Yes No 


420 W Market 64 68 4 67 Yes No 







Receiver 
Existing 


Sound Level 
(dBA) 


Modified 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


418 W Market 64 68 4 67 Yes No 


416 W Market 62 67 4 67 Yes No 


412 W Market 61 66 5 67 Yes No 


408 W Market 61 66 4 67 Yes No 


404 W Market 61 65 4 67 No No 


402 W Market 60 66 5 67 Yes No 


 334 W Market 61 66 5 67 Yes No 


Noise Sensitive Area 2 


600 W Riverside (not a 
residence) 


70 69 -1 NA No No 


Harbours A-600TH-1 70 69 -1 67 Yes No 


Harbours  A-600TH-2 71 70 -1 67 Yes No 


Harbours A-321 69 71 2 67 Yes No 


Harbours A-421 71 73 2 67 Yes No 


Harbours A-521 73 75 2 67 Yes No 


Harbours A-621 74 76 2 67 Yes No 


Harbours A-721 74 76 2 67 Yes No 


Harbours A-821 73 76 3 67 Yes No 


Harbours A-921 73 76 3 67 Yes No 


Harbours A-1021 73 75 2 67 Yes No 


Harbours A-1114 74 76 2 67 Yes No 


Harbours B-602TH-2 69 70 1 67 Yes No 


Harbours B-320 70 72 2 67 Yes No 


Harbours B-420 69 71 2 67 Yes No 


Harbours B-520 71 74 3 67 Yes No 


Harbours B-620 72 74 2 67 Yes No 


Harbours B-720 72 74 2 67 Yes No 







Receiver 
Existing 


Sound Level 
(dBA) 


Modified 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


Harbours B-820 72 74 2 67 Yes No 


Harbours B-920 72 74 2 67 Yes No 


Harbours B-1020 72 74 2 67 Yes No 


Harbours B-1114 72 75 3 67 Yes No 


Harbours I-610TH-1 68 69 1 67 Yes No 


Harbours I-610TH-2 68 70 2 67 Yes No 


Harbours I-316 67 69 2 67 Yes No 


Harbours I-416 68 70 2 67 Yes No 


Harbours I-516 70 72 2 67 Yes No 


Harbours I-616 70 73 3 67 Yes No 


Harbours I-716 71 73 2 67 Yes No 


Harbours I-816 71 73 2 67 Yes No 


Harbours I-916 71 73 2 67 Yes No 


Harbours I-1016 71 73 2 67 Yes No 


Harbours I-1112 71 73 2 67 Yes No 


Harbours J-618TH-1 67 69 2 67 Yes No 


Harbours J-618TH-2 67 69 2 67 Yes No 


Harbours J-312 65 67 2 67 Yes No 


Harbours J-412 65 67 2 67 Yes No 


Harbours J-512 66 68 2 67 Yes No 


Harbours J-612 67 70 3 67 Yes No 


Harbours J-712 67 70 3 67 Yes No 


Harbours J-812 68 70 2 67 Yes No 


Harbours J-912 68 70 2 67 Yes No 


Harbours J-1012 68 70 2 67 Yes No 


Harbours J-1110 68 71 3 67 Yes No 







Receiver 
Existing 


Sound Level 
(dBA) 


Modified 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


Harbours Pool 56 57 1 67 No No 


Harbours Gazebo 60 63 3 67 No No 


Kingfish Patio 63 65 2 72 No No 


Buckhead Patio 58 60 2 72 No No 


Rocky's Patio 60 61 1 72 No No 


Bristol Patio 60 61 1 72 No No 


1003 W Market (w of US 31) 65 63 -2 67 No No 


Noise Sensitive Area 3 


Colston Basketball Court 66 66 0 67 Yes No 


Colston Park Other 65 68 3 67 Yes No 


Colston Playground 64 67 3 67 Yes No 


Colston Softball Diamond 61 65 4 67 No No 


419 W Maple 63 68 5 67 Yes No 


417 W Maple 62 66 4 67 Yes No 


413 W Maple 63 67 4 67 Yes No 


409 W Maple 62 66 4 67 Yes No 


W Maple Baptist Church 63 67 4 52 (Interior) No No 


338 W Maple 63 69 6 67 Yes No 


336-334 W Maple 62 66 4 67 Yes No 


334 W Maple 60 64 4 67 No No 


332 W Maple 60 64 4 67 No No 


330 W Maple 59 63 4 67 No No 


328 W Maple 58 63 5 67 No No 


326 W Maple 58 62 4 67 No No 


322 W Maple 58 62 4 67 No No 


320 W Maple 58 62 4 67 No No 







Receiver 
Existing 


Sound Level 
(dBA) 


Modified 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


310 W Maple Bev Manor Apts 57 62 5 67 No No 


Rose Hill Residences, southern 
picnic table 


62 66 4 67 Yes No 


Rose Hill Residences, northern 
picnic table 


60 65 5 67 No No 


Hardee’s on W Court 63 66 3 72 No No 


Noise Sensitive Area 4 


Fairfield Patio 62 64 2 72 No No 


TownePlace Pool 59 59 0 72 No No 


Kye's (Water Tower Square, 
WTS) 


66 63 -2 67 No No 


Metro MRI (WTS) 64 61 -3 52 (Interior) No No 


Lunch Today Patio (WTS) 65 63 -3 72 No No 


Early Images (WTS) 65 63 -2 52 (Interior) No No 


WTS Picnic Area 1 (The 350 
Building) 


49 49 0 67 No No 


WTS Picnic Area 2 (The 400 
Building) 


50 49 0 67 No No 


Heart Clinic North Shore Drive 68 70 1 52 (Interior) No No 


Kentuckiana Diagnostics 67 65 -2 52 (Interior) No No 


Louisville Municipal Bridge 
monument  


69 69 0 72 No No 


Noise Sensitive Area 5 


500 Indiana Apts 1st floor (4 
apts) 


66 70 4 67 Yes No 


500 Indiana Apts 2nd floor (4 
apts) 


68 72 4 67 Yes No 


514 Indiana 65 70 5 67 Yes No 


526 Indiana 63 69 6 67 Yes No 


528 Indiana 62 69 7 67 Yes No 







Receiver 
Existing 


Sound Level 
(dBA) 


Modified 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


Ohio Ave Apts (4 apts) 64 67 3 67 Yes No 


509 Ohio 63 67 4 67 Yes No 


511 Ohio 63 67 4 67 Yes No 


515 Ohio 1 62 66 4 67 Yes No 


515 Ohio 2 62 66 4 67 Yes No 


523 Ohio 62 67 5 67 Yes No 


525 Ohio 62 67 4 67 Yes No 


Douglas Cotton Dentistry, on 6th 
Street 


62 67 5 52 (Interior) No No 


Noise Sensitive Area 6 


702 Indiana  60 63 2 67 No No 


 706 Indiana (2 SFR) 61 62 2 67 No No 


 710 Indiana (2 SFR) 60 62 2 67 No No 


 714 Indiana 60 62 2 67 No No 


 804 Indiana (6 SFR) 59 61 2 67 No No 


 816 Indiana (12 apts.) 59 62 2 67 No No 


 701 Ohio 60 61 2 67 No No 


 711 Ohio 60 61 2 67 No No 


 721 Ohio (2 SFR) 59 61 2 67 No No 


 727 Ohio 59 61 2 67 No No 


 301 W 8th 57 59 2 67 No No 


 809 Ohio 55 58 3 67 No No 


 819 Ohio 56 59 3 67 No No 


 Open space - N 250' W of Ind. 61 63 2 -------------- No No 


 Open space - N 150' W of Ind. 61 63 2 -------------- No No 


 Open space - N 50' W of Ind. 60 62 2 -------------- No No 


 Open space - Mid 250' W of Ind. 62 63 1 -------------- No No 







Receiver 
Existing 


Sound Level 
(dBA) 


Modified 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


 Open space - Mid 150' W of Ind. 62 63 1 -------------- No No 


Open space - Mid 50' W of Ind. 61 62 1 -------------- No No 


Open space - S 250' W of Ind. 63 66 3 -------------- No No 


Open space - S 150' W of Ind 63 65 3 -------------- No No 


Open space - S 50' W of Ind 62 64 2 -------------- No No 


Noise Sensitive Area 7 


 Colgate-Palmolive South (H53) 63 65 2 72 No No 


 Colgate-Palmolive Central (H54) 64 66 2 72 No No 


 1-KOA Mid1 (5 sites)  55 56 1 67 No No 


 1-KOA Mid2 (5 sites)  55 57 2 67 No No 


 1-KOA Mid3 (5 sites)  55 58 3 67 No No 


 1-KOA Mid4 (5 sites)  56 60 3 67 No No 


 1-KOA North (3 sites)  58 61 3 67 No No 


 2-KOA South (9 sites)  55 56 1 67 No No 


 2-KOA Mid1 (5 sites)  56 57 1 67 No No 


 3-KOA Mid (17 sites)  56 58 1 67 No No 


 3-KOA North (22 sites) 55 58 3 67 No No 


Noise Sensitive Area 8 


 Metropolitan Urology, 1st flr  66 69 3 52 (Interior) No No 


 Metropolitan Urology, 3rd flr  69 73 5 52 (Interior) No No 


 Hillcrest Center, 1st flr 66 69 3 52 (Interior) No No 


 Hillcrest Center, 3rd flr 67 72 5 52 (Interior) No No 


 Medical Arts, 1st flr  68 71 4 52 (Interior) No No 


 Medical Arts, 5th flr  71 74 3 52 (Interior) No No 


 Outpatient Surgery  64 67 3 52 (Interior) No No 


 Clark Memorial Hospital  64 67 3 52 (Interior) No No 







Receiver 
Existing 


Sound Level 
(dBA) 


Modified 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


 Medical Plaza, 1st flr  65 68 3 52 (Interior) No No 


 Medical Plaza, 6th flr  70 72 2 52 (Interior) No No 


 Clark County Public Health  69 71 2 52 (Interior) No No 


 1303 Akers 65 67 2 67 Yes No 


 1307 Akers (2 SFR) 65 67 2 67 Yes No 


 1311 Akers (3 SFR) 63 66 2 67 Yes No 


 1315 Akers 65 66 2 67 Yes No 


 Hillcrest  Center courtyard 45 48 3 67 No No 


 Chiropractor, 211 Sparks 54 57 3 67 No No 


 Train Depot 67 69 2 72 No No 


 Med. Plaza of Jeffersonville, 
small building 


64 66 2 52 (Interior) No No 


Med. Plaza of Jeffersonville, 
large building 


58 61 3 52 (Interior) No No 


Noise Sensitive Area 9 


 1401 Mitchell (former school)    65 67 1 52 (Interior) No No 


 510 14th St. 63 65 1 67 No No 


 Serenity House - NW side  71 74 3 67 Yes No 


 Serenity House – front  62 64 2 52 (Interior) No No 


 130 Homestead (2 SFR) 71 74 3 67 Yes No 


 122 Homestead (2 SFR) 70 72 3 67 Yes No 


 111 Homestead 73 76 3 67 Yes No 


 101 Homestead 73 75 3 67 Yes No 


 114 Homestead (2 SFR) 69 71 3 67 Yes No 


 102 Homestead 68 70 2 67 Yes No 


Noise Sensitive Area 10 


 216 Stansifer (2 SFR) 64 66 2 67 Yes No 







Receiver 
Existing 


Sound Level 
(dBA) 


Modified 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


 212 Stansifer (2 SFR) 62 64 2 67 No No 


 122 Stansifer (2 SFR) 61 63 2 67 No No 


 229 S. State  68 70 2 67 Yes No 


 223 S. State  69 71 2 67 Yes No 


 215 S. State (3 SFR) 69 72 3 67 Yes No 


 201 S. State (2 SFR) 71 73 3 67 Yes No 


 231 E. Norwood  70 72 2 67 Yes No 


 126 Sunset  67 69 2 67 Yes No 


 114 Sunset (2 SFR) 68 70 2 67 Yes No 


 100 Sunset  69 71 2 67 Yes No 


 145 E. Harrison (2 SFR) 69 71 2 67 Yes No 


 139 E. Harrison  65 67 2 67 Yes No 


 230 Sunset (2 SFR) 65 66 2 67 Yes No 


 212 Sunset (4 SFR) 64 66 2 67 Yes No 


 200 E. Norwood (2 SFR) 65 68 2 67 Yes No 


 130 Sunset  65 67 2 67 Yes No 


 119 Sunset (3 SFR) 64 66 2 67 Yes No 


 103 Sunset (2 SFR) 65 67 2 67 Yes No 


 125 E. Harrison (2 SFR) 61 64 2 67 No No 


 231 Sunset (2 SFR) 65 66 1 67 Yes No 


 215 Sunset (3 SFR) 61 63 2 67 No No 


 201 Sunset (3 SFR) 62 64 2 67 No No 


 131 Sunset (2 SFR) 63 65 2 67 No No 


 117 E. Harrison (3 SFR) 60 62 2 67 No No 


 


 


 







NO-ACTION ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 2 


Receiver 
Existing 


Sound Level 
(dBA) 


No Action 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 No 
Action 


Alternative 
(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


Noise Sensitive Area 1 


Riverfront Park (RivPk) Benches 64 67 3 67 Yes No 


RivPk Lower Trail 50' 65 67 2 67 Yes No 


RivPk Lower Trail 100' 65 67 2 67 Yes No 


RivPk Lower Trail 200' 64 66 2 67 Yes No 


RivPk Lower Trail 300' 63 66 3 67 Yes No 


RivPk Lower Trail 400' 63 65 2 67 No No 


RivPk Lower Trail 500' 63 65 2 67 No No 


RivPk Lower Trail 600' 62 64 2 67 No No 


RivPk Lower Trail 800' 60 63 3 67 No No 


 RivPk Upper Trail 50' 66 69 3 67 Yes No 


 RivPk Upper Trail 100' 66 69 3 67 Yes No 


 RivPk Upper Trail 200' 65 68 3 67 Yes No 


 RivPk Upper Trail 300' 65 67 2 67 Yes No 


 RivPk Upper Trail 400' 64 66 2 67 Yes No 


 RivPk Upper Trail 500' 63 65 2 67 No No 


 RivPk Upper Trail 600' 63 65 2 67 No No 


 RivPk Upper Trail 800' 62 64 2 67 No No 


420 W Riverside 66 68 2 67 Yes No 


418 W Riverside 65 65 0 67 No No 


416 W Riverside 65 67 2 67 Yes No 


402 W Riverside 64 65 1 67 No No 


330 W Riverside 63 64 1 67 No No 


328 W Riverside 60 62 2 67 No No 


431 W Market 66 69 3 67 Yes No 







Receiver 
Existing 


Sound Level 
(dBA) 


No Action 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 No 
Action 


Alternative 
(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


427 W Market 64 66 2 67 Yes No 


421 W Market 63 66 3 67 Yes No 


419 W Market 64 66 2 67 Yes No 


415 W Market 63 65 2 67 No No 


335 W Market 61 63 2 67 No No 


125 Clark (4 Apts) 62 64 2 67 No No 


123 Clark 63 65 2 67 No No 


 115 Clark 64 66 2 67 Yes No 


120 Clark 62 65 3 67 No No 


432 W Market 66 69 3 67 Yes No 


430 W Market 66 68 2 67 Yes No 


426 W Market 65 67 2 67 Yes No 


420 W Market 64 66 2 67 Yes No 


418 W Market 64 66 2 67 Yes No 


416 W Market 62 65 3 67 No No 


412 W Market 61 64 3 67 No No 


408 W Market 61 63 2 67 No No 


404 W Market 61 63 2 67 No No 


402 W Market 60 63 3 67 No No 


 334 W Market 61 63 2 67 No No 


Noise Sensitive Area 2 


600 W Riverside (not a 
residence) 


70 72 2 NA No No 


Harbours A-600TH-1 70 71 1 67 Yes No 


Harbours  A-600TH-2 71 72 1 67 Yes No 


Harbours A-321 69 71 2 67 Yes No 







Receiver 
Existing 


Sound Level 
(dBA) 


No Action 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 No 
Action 


Alternative 
(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


Harbours A-421 71 73 2 67 Yes No 


Harbours A-521 73 75 2 67 Yes No 


Harbours A-621 74 75 1 67 Yes No 


Harbours A-721 74 75 1 67 Yes No 


Harbours A-821 73 75 2 67 Yes No 


Harbours A-921 73 75 2 67 Yes No 


Harbours A-1021 73 75 2 67 Yes No 


Harbours A-1114 74 76 2 67 Yes No 


Harbours B-602TH-2 69 71 2 67 Yes No 


Harbours B-320 70 72 2 67 Yes No 


Harbours B-420 69 71 2 67 Yes No 


Harbours B-520 71 73 2 67 Yes No 


Harbours B-620 72 74 2 67 Yes No 


Harbours B-720 72 74 2 67 Yes No 


Harbours B-820 72 74 2 67 Yes No 


Harbours B-920 72 74 2 67 Yes No 


Harbours B-1020 72 74 2 67 Yes No 


Harbours B-1114 72 74 2 67 Yes No 


Harbours I-610TH-1 68 70 2 67 Yes No 


Harbours I-610TH-2 68 70 2 67 Yes No 


Harbours I-316 67 69 2 67 Yes No 


Harbours I-416 68 70 2 67 Yes No 


Harbours I-516 70 72 2 67 Yes No 


Harbours I-616 70 72 2 67 Yes No 


Harbours I-716 71 73 2 67 Yes No 


Harbours I-816 71 73 2 67 Yes No 







Receiver 
Existing 


Sound Level 
(dBA) 


No Action 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 No 
Action 


Alternative 
(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


Harbours I-916 71 73 2 67 Yes No 


Harbours I-1016 71 73 2 67 Yes No 


Harbours I-1112 71 73 2 67 Yes No 


Harbours J-618TH-1 67 69 2 67 Yes No 


Harbours J-618TH-2 67 69 2 67 Yes No 


Harbours J-312 65 67 2 67 Yes No 


Harbours J-412 65 67 2 67 Yes No 


Harbours J-512 66 68 2 67 Yes No 


Harbours J-612 67 69 2 67 Yes No 


Harbours J-712 67 69 2 67 Yes No 


Harbours J-812 68 70 2 67 Yes No 


Harbours J-912 68 70 2 67 Yes No 


Harbours J-1012 68 70 2 67 Yes No 


Harbours J-1110 68 70 2 67 Yes No 


Harbours Pool 56 59 3 67 No No 


Harbours Gazebo 60 62 2 67 No No 


Kingfish Patio 63 64 1 72 No No 


Buckhead Patio 58 60 2 72 No No 


Rocky's Patio 60 61 1 72 No No 


Bristol Patio 60 61 1 72 No No 


1003 W Market (w of US 31) 65 64 -1 67 No No 


Noise Sensitive Area 3 


Colston Basketball Court 66 69 3 67 Yes No 


Colston Park Other 65 67 2 67 Yes No 


Colston Playground 64 66 2 67 Yes No 


Colston Softball Diamond 61 63 2 67 No No 







Receiver 
Existing 


Sound Level 
(dBA) 


No Action 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 No 
Action 


Alternative 
(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


419 W Maple 63 65 2 67 No No 


417 W Maple 62 65 3 67 No No 


413 W Maple 63 65 2 67 No No 


409 W Maple 62 65 3 67 No No 


W Maple Baptist Church 63 65 2 52 (Interior) No No 


338 W Maple 63 66 3 67 Yes No 


336-334 W Maple 62 65 3 67 No No 


334 W Maple 60 62 2 67 No No 


332 W Maple 60 62 2 67 No No 


330 W Maple 59 61 2 67 No No 


328 W Maple 58 61 3 67 No No 


326 W Maple 58 60 2 67 No No 


322 W Maple 58 60 2 67 No No 


320 W Maple 58 60 2 67 No No 


310 W Maple Bev Manor Apts 57 59 2 67 No No 


Rose Hill Residences, southern 
picnic table 


62 64 2 67 No No 


Rose Hill Residences, northern 
picnic table 


60 62 2 67 No No 


Hardee’s on W Court 63 64 1 72 No No 


Noise Sensitive Area 4 


Fairfield Patio 62 66 4 72 No No 


TownePlace Pool 59 60 1 72 No No 


Kye's (Water Tower Square, 
WTS) 


66 67 1 67 Yes No 


Metro MRI (WTS) 64 66 1 52 (Interior) No No 


Lunch Today Patio (WTS) 65 66 1 72 No No 







Receiver 
Existing 


Sound Level 
(dBA) 


No Action 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 No 
Action 


Alternative 
(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


Early Images (WTS) 65 66 1 52 (Interior) No No 


WTS Picnic Area 1 (The 350 
Building) 


49 50 1 67 No No 


WTS Picnic Area 2 (The 400 
Building) 


50 50 1 67 No No 


Heart Clinic North Shore Drive 68 71 2 52 (Interior) No No 


Kentuckiana Diagnostics 67 67 0 52 (Interior) No No 


Louisville Municipal Bridge 
monument  


69 71 1 72 Yes No 


Noise Sensitive Area 5 


500 Indiana Apts 1st floor (4 
apts) 


66 67 4 67 Yes No 


500 Indiana Apts 2nd floor (4 
apts) 


68 69 4 67 Yes No 


514 Indiana 65 66 5 67 Yes No 


526 Indiana 63 64 6 67 No No 


528 Indiana 62 63 7 67 No No 


Ohio Ave Apts (4 apts) 64 66 3 67 Yes No 


509 Ohio 63 64 4 67 No No 


511 Ohio 63 64 4 67 No No 


515 Ohio 1 62 64 4 67 No No 


515 Ohio 2 62 64 4 67 No No 


523 Ohio 62 64 5 67 No No 


525 Ohio 62 64 4 67 No No 


Douglas Cotton Dentistry, on 6th 
Street 


62 62 0 52 (Interior) No No 


Noise Sensitive Area 6 


702 Indiana  60 62 2 67 No No 


 706 Indiana (2 SFR) 61 62 2 67 No No 







Receiver 
Existing 


Sound Level 
(dBA) 


No Action 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 No 
Action 


Alternative 
(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


 710 Indiana (2 SFR) 60 62 2 67 No No 


 714 Indiana 60 62 2 67 No No 


 804 Indiana (6 SFR) 59 61 2 67 No No 


 816 Indiana (12 apts.) 59 61 2 67 No No 


 701 Ohio 60 61 1 67 No No 


 711 Ohio 60 61 2 67 No No 


 721 Ohio (2 SFR) 59 61 2 67 No No 


 727 Ohio 59 61 2 67 No No 


 301 W 8th 57 59 2 67 No No 


 809 Ohio 55 57 2 67 No No 


 819 Ohio 56 58 2 67 No No 


 Open space - N 250' W of Ind. 61 63 2 -------------- No No 


 Open space - N 150' W of Ind. 61 63 2 -------------- No No 


 Open space - N 50' W of Ind. 60 62 2 -------------- No No 


 Open space - Mid 250' W of Ind. 62 64 2 -------------- No No 


 Open space - Mid 150' W of Ind. 62 64 2 -------------- No No 


Open space - Mid 50' W of Ind. 61 63 2 -------------- No No 


Open space - S 250' W of Ind. 63 65 2 -------------- No No 


Open space - S 150' W of Ind 63 64 2 -------------- No No 


Open space - S 50' W of Ind 62 64 1 -------------- No No 


Noise Sensitive Area 7 


 Colgate-Palmolive South (H53) 63 65 2 72 No No 


 Colgate-Palmolive Central (H54) 64 66 2 72 No No 


 1-KOA Mid1 (5 sites)  55 58 3 67 No No 


 1-KOA Mid2 (5 sites)  55 57 3 67 No No 


 1-KOA Mid3 (5 sites)  55 58 3 67 No No 







Receiver 
Existing 


Sound Level 
(dBA) 


No Action 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 No 
Action 


Alternative 
(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


 1-KOA Mid4 (5 sites)  56 59 3 67 No No 


 1-KOA North (3 sites)  58 60 3 67 No No 


 2-KOA South (9 sites)  55 58 2 67 No No 


 2-KOA Mid1 (5 sites)  56 58 2 67 No No 


 3-KOA Mid (17 sites)  56 59 3 67 No No 


 3-KOA North (22 sites) 55 58 3 67 No No 


Noise Sensitive Area 8 


 Metropolitan Urology, 1st flr  66 69 3 52 (Interior) No No 


 Metropolitan Urology, 3rd flr  69 72 3 52 (Interior) No No 


 Hillcrest Center, 1st flr 66 68 2 52 (Interior) No No 


 Hillcrest Center, 3rd flr 67 70 3 52 (Interior) No No 


 Medical Arts, 1st flr  68 70 2 52 (Interior) No No 


 Medical Arts, 5th flr  71 73 2 52 (Interior) No No 


 Outpatient Surgery  64 66 2 52 (Interior) No No 


 Clark Memorial Hospital  64 66 2 52 (Interior) No No 


 Medical Plaza, 1st flr  65 67 2 52 (Interior) No No 


 Medical Plaza, 6th flr  70 72 2 52 (Interior) No No 


 Clark County Public Health  69 71 2 52 (Interior) No No 


 1303 Akers 65 66 2 67 Yes No 


 1307 Akers (2 SFR) 65 66 2 67 Yes No 


 1311 Akers (3 SFR) 63 65 2 67 No No 


 1315 Akers 65 66 1 67 Yes No 


 Hillcrest  Center courtyard 45 47 2 67 No No 


 Chiropractor, 211 Sparks 54 56 2 67 No No 


 Train Depot 67 69 2 72 No No 


 Med. Plaza of Jeffersonville, 
64 66 2 52 (Interior) No No 







Receiver 
Existing 


Sound Level 
(dBA) 


No Action 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 No 
Action 


Alternative 
(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


small building 


Med. Plaza of Jeffersonville, 
large building 


58 61 3 52 (Interior) No No 


Noise Sensitive Area 9 


 1401 Mitchell (former school)    65 66 1 52 (Interior) No No 


 510 14th St. 63 64 1 67 No No 


 Serenity House - NW side  71 73 2 67 Yes No 


 Serenity House – front  62 64 3 52 (Interior) No No 


 130 Homestead (2 SFR) 71 73 2 67 Yes No 


 122 Homestead (2 SFR) 70 72 2 67 Yes No 


 111 Homestead 73 76 3 67 Yes No 


 101 Homestead 73 76 3 67 Yes No 


 114 Homestead (2 SFR) 69 71 2 67 Yes No 


 102 Homestead 68 70 2 67 Yes No 


Noise Sensitive Area 10 


 216 Stansifer (2 SFR) 64 66 2 67 Yes No 


 212 Stansifer (2 SFR) 62 64 2 67 No No 


 122 Stansifer (2 SFR) 61 63 2 67 No No 


 229 S. State  68 70 2 67 Yes No 


 223 S. State  69 71 2 67 Yes No 


 215 S. State (3 SFR) 69 72 2 67 Yes No 


 201 S. State (2 SFR) 71 73 3 67 Yes No 


 231 E. Norwood  70 73 3 67 Yes No 


 126 Sunset  67 69 3 67 Yes No 


 114 Sunset (2 SFR) 68 71 3 67 Yes No 


 100 Sunset  69 72 3 67 Yes No 







Receiver 
Existing 


Sound Level 
(dBA) 


No Action 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 No 
Action 


Alternative 
(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach or 
Exceed 
NAC? 


Substantial 
Increase 


Over 
Existing? 


 145 E. Harrison (2 SFR) 69 72 3 67 Yes No 


 139 E. Harrison  65 68 3 67 Yes No 


 230 Sunset (2 SFR) 65 66 2 67 Yes No 


 212 Sunset (4 SFR) 64 66 2 67 Yes No 


 200 E. Norwood (2 SFR) 65 68 2 67 Yes No 


 130 Sunset  65 68 3 67 Yes No 


 119 Sunset (3 SFR) 64 66 3 67 Yes No 


 103 Sunset (2 SFR) 65 68 3 67 Yes No 


 125 E. Harrison (2 SFR) 61 64 3 67 No No 


 231 Sunset (2 SFR) 65 66 1 67 Yes No 


 215 Sunset (3 SFR) 61 63 2 67 No No 


 201 Sunset (3 SFR) 62 64 2 67 No No 


 131 Sunset (2 SFR) 63 66 2 67 No No 


 117 E. Harrison (3 SFR) 60 62 3 67 No No 


 


 


 







 


 








APPENDIX B.2.1 
IMPACT ASSESSMENT TABLES FOR STUDY AREA 1 


 
 


• FEIS SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 1 
 


• MODIFIED SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY 
AREA 1 


 
• NO-ACTION ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 1 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







FEIS SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 1 


Receiver 
Existing 
Sound  


Level (dBA) 


FEIS Selected 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


64 Commercial/Industrial 75.2 70.9 -4.3 F  (NA) NA NA 


65 Butchertown HD 62.1 71.5 9.4 67 Yes Yes 


66 Waterfront Park 67.9 64.3 -3.6 67 No No 


67 Waterfront Park 61.3 68.6 7.3 67 Yes No 


68 Butchertown HD 67.7 71.0 3.3 67 Yes No 


69 Commercial/Phoenix Hill 
HD 


71.3 69.3 -2.0 67 Yes No 


70 Residential 70.0 67.9 -2.1 67 Yes No 


71 Medical/Commercial 69.3 65.4 -3.9 67 No No 


72 Hospital 73.5 55.3 -18.2 67 No No 


H27 Butchertown HD/Trail 71.3 74.6 3.3 67 Yes No 


H28 Butchertown HD 70.1 74.4 4.3 67 Yes No 


H29 Butchertown HD  73.1 77.3 4.2 67 Yes No 


H38 Phoenix Hill HD 65.0 67.9 2.9 67 Yes No 


H39 Phoenix Hill HD 69.5 71.0 1.5 67 Yes No 


H40 West Main Street 69.0 63.7 -5.3 72 No No 


H41 L&N Railroad Office 65.8 65.5 -0.3 72 No No 


H42 Belle of Louisville 70.8 69.9 -0.9 67 Yes No 


H75 Butchertown HD 60.6 62.0 1.4 67 No No 


H76 Butchertown HD 70.1 56.0 -14.1 67 No No 


H77 Butchertown HD 71.0 59.0 -12.0 67 No No 


H78 Butchertown HD 66.4 60.5 -5.9 67 No No 


H79 Residential 63.2 66.8 3.6 67 Yes No 


H80 Louisville Medical 69.6 69.8 0.2 67 Yes No 


H81 Ahrens Trade School 71.3 67.0 -4.3 67 Yes No 


H89 Butchertown HD 56.2 64.0 7.8 67 No Yes 







Receiver 
Existing 
Sound  


Level (dBA) 


FEIS Selected 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


1a Peace Green Park 68.7 63.6 -5.1 67 No No 


1b YMCA NA 57.5 NA 67 No NA 


1c Jefferson Tech College NA 74.3 NA 67 Yes NA 


2a William Booth Park NA 66.9 NA 67 Yes NA 


2b Phoenix Hill HD NA 66.1 NA 67 Yes NA 


2c Louisville Slugger Field NA 68.1 NA 67 Yes NA 


2d Louisville Slugger Field NA 66.4 NA 67 Yes NA 


3a Residential 68.7 69.4 0.7 67 Yes No 


3b Waterfront Park NA 69.6 NA 67 Yes NA 


4a Waterfront Park 66.2 70.6 4.4 67 Yes No 


4b Trail  NA 69.2 NA 67 Yes NA 


5a Waterfront Park NA 68.8 NA 67 Yes NA 


5b Trail  NA 67.5 NA 67 Yes NA 


5c Waterfront Park NA 61.6 NA 67 No NA 


8a Butchertown HD NA 70.0 NA 67 Yes NA 


8b Butchertown HD NA 71.2 NA 67 Yes NA 


8c Butchertown HD NA 74.5 NA 67 Yes NA 


9a Clifton Park 66.1 69.7 3.6 67 Yes No 


9b Residential NA 62.4 NA 67 No NA 


9c Residential NA 55.5 NA 67 No NA 


9d Residential NA 71.4 NA 67 Yes NA 


9e Residential NA 62.2 NA 67 No NA 


9f Residential NA 58.1 NA 67 No NA 


9g Residential NA 62.1 NA 67 No NA 


9h Residential NA 73.0 NA 67 Yes NA 


9i Residential NA 59.3 NA 67 No NA 







Receiver 
Existing 
Sound  


Level (dBA) 


FEIS Selected 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


10a Residential/Commercial 66.3 69.4 3.1 67 Yes No 


10b Residential/Trail NA 73.7 NA 67 Yes NA 


10c Residential/Commercial NA 63.6 NA 67 No NA 


10d Residential/Commercial NA 57.6 NA 67 No NA 


10e Residential/Commercial NA 69.5 NA 67 Yes NA 


10f Residential/Commercial NA 60.2 NA 67 No NA 


11a Story Avenue Park 65.7 68.8 3.1 67 Yes No 


11b Butchertown HD/Trail NA 70.8 NA 67 Yes NA 


11c Butchertown HD NA 68.4 NA 67 Yes NA 


11d Butchertown HD NA 65.4 NA 67 No NA 


11e Butchertown HD NA 60.5 NA 67 No NA 


11f Butchertown HD NA 70.1 NA 67 Yes NA 


11g Butchertown HD NA 67.4 NA 67 Yes NA 


11h Butchertown HD NA 64.4 NA 67 No NA 


12a Butchertown HD NA 59.1 NA 67 No NA 


13a Commercial 63.6 66.1 2.5 72 No No 


13b Residential NA 52.1 NA 67 No NA 


13c Residential/Church NA 64.8 NA 67 No NA 


13d Residential NA 64.9 NA 67 No NA 


13e Phoenix Hill HD /Church NA 66.0 NA 67 Yes NA 


13f Phoenix Hill HD NA 61.6 NA 67 No NA 


13g Phoenix Hill HD NA 66.5 NA 67 Yes NA 


13h Butchertown HD NA 64.5 NA 67 No NA 


13i Extreme Sports Park NA 70.0 NA 67 Yes NA 


14a Hospital NA 70.8 NA 67 Yes NA 


 
 







MODIFIED SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 1 


Receiver 
Existing 
Sound 


Level (dBA) 


Modified 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


64 Commercial/Industrial 75.2 68.1 -7.1 F  (NA) NA NA 


65 Butchertown HD 62.1 69.2 7.1 67 Yes Yes 


66 Waterfront Park 67.9 66.3 -1.6 67 Yes No 


67 Waterfront Park 61.3 68.8 7.5 67 Yes No 


68 Butchertown HD 67.7 71.0 3.3 67 Yes No 


69 Commercial/Phoenix 
Hill HD 


71.3 70.8 -0.5 
67 Yes No 


70 Residential 70.0 67.7 -2.3 67 Yes No 


71 Medical/Commercial 69.3 66.9 -2.4 67 Yes No 


72 Hospital 73.5 55.5 -18.0 67 No No 


H27 Butchertown HD/Trail 71.3 72.1 0.8 67 Yes No 


H28 Butchertown HD 70.1 73.5 3.4 67 Yes No 


H29 Butchertown HD  73.1 74.8 1.7 67 Yes No 


H38 Phoenix Hill HD 65.0 64.9 -0.1 67 No No 


H39 Phoenix Hill HD 69.5 71.5 2.0 67 Yes No 


H40 West Main Street 69.0 63.3 -5.7 72 No No 


H41 L&N Railroad Office 65.8 63.6 -2.2 72 No No 


H42 Belle of Louisville 70.8 70.0 -0.8 67 Yes No 


H75 Butchertown HD 60.6 59.5 -1.1 67 No No 


H76 Butchertown HD 70.1 53.9 -16.2 67 No No 


H77 Butchertown HD 71.0 56.5 -14.5 67 No No 


H78 Butchertown HD 66.4 58.2 -8.2 67 No No 


H79 Residential 63.2 64.4 1.2 67 No No 


H80 Louisville Medical 69.6 66.9 -2.7 67 Yes No 


H81 Ahrens Trade School 71.3 64.2 -7.1 67 No No 


H89 Butchertown HD 56.2 59.9 3.7 67 No No 







Receiver 
Existing 
Sound 


Level (dBA) 


Modified 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


1a Peace Green Park 68.7 61.3 -7.4 67 No No 


1b YMCA NA 56.0 NA 67 No NA 


1c Jefferson Tech College NA 73.3 NA 67 Yes NA 


2a William Booth Park NA 66.3 NA 67 Yes NA 


2b Phoenix Hill HD NA 66.0 NA 67 Yes NA 


2c Louisville Slugger Field NA 66.1 NA 67 Yes NA 


2d Louisville Slugger Field NA 65.2 NA 67 No NA 


3a Residential 68.7 67.7 -1.0 67 Yes No 


3b Waterfront Park NA 68.8 NA 67 Yes NA 


4a Waterfront Park 66.2 70.6 4.4 67 Yes No 


4b Trail  NA 68.4 NA 67 Yes NA 


5a Waterfront Park NA 69.3 NA 67 Yes NA 


5b Trail  NA 69.4 NA 67 Yes NA 


5c Waterfront Park NA 64.2 NA 67 No NA 


8a Butchertown HD NA 66.8 NA 67 Yes NA 


8b Butchertown HD NA 66.9 NA 67 Yes NA 


8c Butchertown HD NA 72.1 NA 67 Yes NA 


9a Clifton Park 66.1 68.7 2.6 67 Yes No 


9b Residential NA 62.5 NA 67 No NA 


9c Residential NA 55.5 NA 67 No NA 


9d Residential NA 70.1 NA 67 Yes NA 


9e Residential NA 61.5 NA 67 No NA 


9f Residential NA 57.5 NA 67 No NA 


9g Residential NA 60.3 NA 67 No NA 


9h Residential NA 69.8 NA 67 Yes NA 


9i Residential NA 57.2 NA 67 No NA 







Receiver 
Existing 
Sound 


Level (dBA) 


Modified 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


10a Residential/Commercial 66.3 68.8 2.5 67 Yes No 


10b Residential/Trail NA 71.4 NA 67 Yes NA 


10c Residential/Commercial NA 61.6 NA 67 No NA 


10d Residential/Commercial NA 56.1 NA 67 No NA 


10e Residential/Commercial NA 67.0 NA 67 Yes NA 


10f Residential/Commercial NA 58.4 NA 67 No NA 


11a Story Avenue Park 65.7 67.3 1.6 67 Yes No 


11b Butchertown HD/Trail NA 66.2 NA 67 Yes NA 


11c Butchertown HD NA 65.0 NA 67 No NA 


11d Butchertown HD NA 61.3 NA 67 No NA 


11e Butchertown HD NA 57.3 NA 67 No NA 


11f Butchertown HD NA 71.9 NA 67 Yes NA 


11g Butchertown HD NA 67.2 NA 67 Yes NA 


11h Butchertown HD NA 62.3 NA 67 No NA 


12a Butchertown HD NA 53.8 NA 67 No NA 


13a Commercial 63.6 64.4 0.8 72 No No 


13b Residential NA 53.7 NA 67 No NA 


13c Residential/Church NA 66.2 NA 67 Yes NA 


13d Residential NA 62.7 NA 67 No NA 


13e Phoenix Hill HD /Church NA 64.5 NA 67 No NA 


13f Phoenix Hill HD NA 60.6 NA 67 No NA 


13g Phoenix Hill HD NA 60.2 NA 67 No NA 


13h Butchertown HD NA 60.4 NA 67 No NA 


13i Extreme Sports Park NA 69.5 NA 67 Yes NA 


14a Hospital NA 70.7 NA 67 Yes NA 


  


 
 







NO-ACTION ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 1 


Receiver 
Existing 
Sound 


Level (dBA) 


2030 No 
Action 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 No 


Action (dBA) 


Applicable 
Noise 


Abatement 
Criteria 
Levels 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


64 Commercial/Industrial 75.2 67.5 -7.7 F  (NA) NA NA 


65 Butchertown HD 62.1 67.9 5.8 67 Yes Yes 


66 Waterfront Park 67.9 65.1 -2.8 67 No No 


67 Waterfront Park 61.3 68.9 7.6 67 Yes No 


68 Butchertown HD 67.7 68.2 0.5 67 Yes No 


69 Commercial/Phoenix 
Hill HD 


71.3 68.6 -2.7 67 Yes No 


70 Residential 70.0 67.8 -2.2 67 Yes No 


71 Medical/Commercial 69.3 68.7 -0.6 67 Yes No 


72 Hospital 73.5 55.4 -18.1 67 No No 


H27 Butchertown HD/Trail 71.3 72.5 1.2 67 Yes No 


H28 Butchertown HD 70.1 72.6 2.5 67 Yes No 


H29 Butchertown HD  73.1 75.1 2.0 67 Yes No 


H38 Phoenix Hill HD 65.0 67.4 2.4 67 Yes No 


H39 Phoenix Hill HD 69.5 69.9 0.4 67 Yes No 


H40 West Main Street 69.0 66.9 -2.1 72 No No 


H41 L&N Railroad Office 65.8 64.7 -1.1 72 No No 


H42 Belle of Louisville 70.8 69.8 -1.0 67 Yes No 


H75 Butchertown HD 60.6 59.0 -1.6 67 No No 


H76 Butchertown HD 70.1 52.9 -17.2 67 No No 


H77 Butchertown HD 71.0 55.0 -16.0 67 No No 


H78 Butchertown HD 66.4 57.1 -9.3 67 No No 


H79 Residential 63.2 67.2 4.0 67 Yes No 


H80 Louisville Medical 69.6 67.2 -2.4 67 Yes No 


H81 Ahrens Trade School 71.3 64.9 -6.4 67 No No 


H89 Butchertown HD 56.2 57.2 1.0 67 No No 







Receiver 
Existing 
Sound 


Level (dBA) 


2030 No 
Action 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 No 


Action (dBA) 


Applicable 
Noise 


Abatement 
Criteria 
Levels 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


1a Peace Green Park 68.7 66.2 -2.5 67 Yes No 


1b YMCA NA 57.2 NA 67 No NA 


1c Jefferson Tech College NA 74.5 NA 67 Yes NA 


2a William Booth Park NA 66.6 NA 67 Yes NA 


2b Phoenix Hill HD NA 65.3 NA 67 No NA 


2c Louisville Slugger Field NA 66.2 NA 67 Yes NA 


2d Louisville Slugger Field NA 64.7 NA 67 No NA 


3a Residential 68.7 68.1 -0.6 67 Yes No 


3b Waterfront Park NA 68.9 NA 67 Yes NA 


4a Waterfront Park 66.2 70.8 4.6 67 Yes No 


4b Trail  NA 69.0 NA 67 Yes NA 


5a Waterfront Park NA 67.1 NA 67 Yes NA 


5b Trail  NA 68.9 NA 67 Yes NA 


5c Waterfront Park NA 62.7 NA 67 No NA 


8a Butchertown HD NA 66.4 NA 67 Yes NA 


8b Butchertown HD NA 67.1 NA 67 Yes NA 


8c Butchertown HD NA 72.6 NA 67 Yes NA 


9a Clifton Park 66.1 68.4 2.3 67 Yes No 


9b Residential NA 61.3 NA 67 No NA 


9c Residential NA 56.6 NA 67 No NA 


9d Residential NA 69.6 NA 67 Yes NA 


9e Residential NA 61.3 NA 67 No NA 


9f Residential NA 57.4 NA 67 No NA 


9g Residential NA 61.2 NA 67 No NA 


9h Residential NA 70.5 NA 67 Yes NA 


9i Residential NA 57.6 NA 67 No NA 







Receiver 
Existing 
Sound 


Level (dBA) 


2030 No 
Action 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 No 


Action (dBA) 


Applicable 
Noise 


Abatement 
Criteria 
Levels 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


10a Residential/Commercial 66.3 67.7 1.4 67 Yes No 


10b Residential/Trail NA 71.0 NA 67 Yes NA 


10c Residential/Commercial NA 61.8 NA 67 No NA 


10d Residential/Commercial NA 56.6 NA 67 No NA 


10e Residential/Commercial NA 67.7 NA 67 Yes NA 


10f Residential/Commercial NA 59.3 NA 67 No NA 


11a Story Avenue Park 65.7 66.9 1.2 67 Yes No 


11b Butchertown HD/Trail NA 66.4 NA 67 Yes NA 


11c Butchertown HD NA 65.1 NA 67 No NA 


11d Butchertown HD NA 60.2 NA 67 No NA 


11e Butchertown HD NA 56.8 NA 67 No NA 


11f Butchertown HD NA 70.5 NA 67 Yes NA 


11g Butchertown HD NA 66.4 NA 67 Yes NA 


11h Butchertown HD NA 61.6 NA 67 No NA 


12a Butchertown HD NA 54.1 NA 67 No NA 


13a Commercial 63.6 66.8 3.2 72 No No 


13b Residential NA 55.2 NA 67 No NA 


13c Residential/Church NA 62.8 NA 67 No NA 


13d Residential NA 63.0 NA 67 No NA 


13e Phoenix Hill HD /Church NA 65.6 NA 67 No NA 


13f Phoenix Hill HD NA 61.1 NA 67 No NA 


13g Phoenix Hill HD NA 60.2 NA 67 No NA 


13h Butchertown HD NA 58.7 NA 67 No NA 


13i Extreme Sports Park NA 65.9 NA 67 No NA 


14a Hospital NA 69.7 NA 67 Yes NA 


 


 








APPENDIX B.2.3 
IMPACT ASSESSMENT TABLES FOR STUDY AREA 3 


 
 


• FEIS SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 3 
 


• MODIFIED SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY 
AREA 3 


 
• NO-ACTION ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 3 


 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







FEIS SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 3 


Receiver 
Existing 
Sound 


Level (dBA) 


FEIS Selected 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


H-5 Residential 51 58 7 67 No No 


H-8 Residential 47 60 13 67 No Yes 


H-9 Residential 49 61 12 67 No Yes 


H-11 Residential 45 68 23 67 Yes Yes 


H-12 Residential 43 70 27 67 Yes Yes 


H-13 Residential 46 64 18 67 No Yes 


R-TRC-2 Residential 52 61 8 67 No No 


40 Residential 55 62 8 67 No No 


39 Residential 50 64 14 67 No Yes 


37 Residential 50 59 9 67 No No 


36 Residential 48 51 3 67 No No 


R-28 Bridgepoint Residential 50 58 8 67 No No 


R-29 Bridgepoint Residential 55 70 16 67 Yes Yes 


R-30 Bridgepoint Residential 55 69 14 67 Yes Yes 


R-21 Green 
Spring/Wolf 
Creek 


Residential 55 71 16 67 Yes Yes 


R-22 Green 
Spring/Wolf 
Creek 


Residential 58 72 13 67 Yes Yes 


R-23 Green 
Spring/Wolf 
Creek 


Residential 65 66 1 67 Yes No 


R-24 Green 
Spring/Wolf 
Creek 


Residential 69 75 6 67 Yes No 


R-25 Green 
Spring/Wolf 
Creek 


Residential 54 64 10 67 No No 


R-41 Green 
Spring/Wolf 


Residential 57 63 6 67 No No 







Creek 


R-26 Wolf Pen 
Woods 


Residential 59 61 3 67 No No 


R-27 Wolf Pen 
Woods 


Residential 57 62 5 67 No No 


27a Residential 55 78 23 67 Yes Yes 


27b Residential 52 78 26 67 Yes Yes 


27c Residential 43 60 17 67 No Yes 


27d Residential 54 70 16 67 Yes Yes 


 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







 MODIFIED SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 3 


Receiver 
Existing 
Sound 


Level (dBA) 


Modified 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


H-5 Residential 51 58 7 67 No No 


H-8 Residential 47 60 13 67 No Yes 


H-9 Residential 49 61 12 67 No Yes 


H-11 Residential 45 68 23 67 Yes Yes 


H-12 Residential 43 70 27 67 Yes Yes 


H-13 Residential 46 64 18 67 No Yes 


R-TRC-2 Residential 52 61 8 67 No No 


40 Residential 55 62 8 67 No No 


39 Residential 50 64 14 67 No Yes 


37 Residential 50 59 9 67 No No 


36 Residential 48 51 3 67 No No 


R-28 Bridgepoint Residential 50 59 8 67 No No 


R-29 Bridgepoint Residential 55 70 16 67 Yes Yes 


R-30 Bridgepoint Residential 55 69 14 67 Yes Yes 


R-21 Green 
Spring/Wolf 
Creek 


Residential 55 71 16 67 Yes Yes 


R-22 Green 
Spring/Wolf 
Creek 


Residential 58 71 13 67 Yes Yes 


R-23 Green 
Spring/Wolf 
Creek 


Residential 65 66 1 67 Yes No 


R-24 Green 
Spring/Wolf 
Creek 


Residential 69 75 7 67 Yes No 


R-25 Green 
Spring/Wolf 
Creek 


Residential 54 64 10 67 No No 


R-41 Green 
Spring/Wolf 


Residential 57 63 6 67 No No 







Creek 


R-26 Wolf Pen 
Woods 


Residential 59 61 3 67 No No 


R-27 Wolf Pen 
Woods 


Residential 57 62 5 67 No No 


27a Residential 55 78 23 67 Yes Yes 


27b Residential 52 78 26 67 Yes Yes 


27c Residential 43 60 17 67 No Yes 


27d Residential 54 70 16 67 Yes Yes 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







NO-ACTION ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 3 


Receiver 
Existing 
Sound 


Level (dBA) 


2030 No 
Action 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 No 


Action (dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


H-5 Residential 51 59 7 67 No No 


H-8 Residential 47 43 -4 67 No No 


H-9 Residential 49 40 -10 67 No No 


H-11 Residential 45 34 -11 67 No No 


H-12 Residential 43 33 -10 67 No No 


H-13 Residential 46 31 -15 67 No No 


R-TRC-2 Residential 52 56 3 67 No No 


40 Residential 55 25 -30 67 No No 


39 Residential 50 35 -16 67 No No 


37 Residential 50 37 -13 67 No No 


36 Residential 48 23 -24 67 No No 


R-28 Bridgepoint Residential 50 65 15 67 No Yes 


R-29 Bridgepoint Residential 55 69 15 67 Yes Yes 


R-30 Bridgepoint Residential 55 70 15 67 Yes Yes 


R-21 Green 
Spring/Wolf 
Creek 


Residential 55 63 8 67 No No 


R-22 Green 
Spring/Wolf 
Creek 


Residential 58 64 6 67 No No 


R-23 Green 
Spring/Wolf 
Creek 


Residential 65 58 -6 67 No No 


R-24 Green 
Spring/Wolf 
Creek 


Residential 69 69 0 67 Yes No 


R-25 Green 
Spring/Wolf 
Creek 


Residential 54 59 5 67 No No 


R-41 Green 
Spring/Wolf 


Residential 57 61 4 67 No No 







Creek 


R-26 Wolf Pen 
Woods 


Residential 59 59 1 67 No No 


R-27 Wolf Pen 
Woods 


Residential 57 60 4 67 No No 


27a Residential 55 72 17 67 Yes Yes 


27b Residential 52 72 20 67 Yes Yes 


27c Residential 43 57 14 67 No Yes 


27d Residential 54 65 12 67 No Yes 


 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 
 







 








APPENDIX B.2.4 
IMPACT ASSESSMENT TABLES FOR STUDY AREA 4 


 
 


• FEIS SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 4 
 


• MODIFIED SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY 
AREA 4 


 
• NO-ACTION ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 4 


 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







FEIS SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 4 


Receiver 
Existing 
Sound 


Level (dBA) 


2003 FEIS 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


Noise Sensitive Area 1 
 Site 01 - 3434 Charlestown Jeff Pike 54 62 8 67 No No 


 Site 02 - 3436 Charlestown Jeff Pike 54 62 8 67 No No 


 Site 03 - 3425 Morgan Trail 54 62 8 67 No No 


 Site 04 - 3427 Morgan Trail 54 63 9 67 No No 


 Site 05 - 3429 Morgan Trail 54 64 9 67 No No 


 Site 06 - 3431 Morgan Trail 54 63 9 67 No No 


 Site 07 - 3433 Morgan Trail 54 63 9 67 No No 


 Site 08 - 3435 Morgan Trail 54 63 9 67 No No 


 Site 09 - 3437 Morgan Trail 54 63 9 67 No No 


 Site 10 - 3439 Morgan Trail 54 64 10 67 No No 


 Site 11 - 3441 Morgan Trail 54 63 9 67 No No 


 Site 12 - 3443 Morgan Trail 54 63 9 67 No No 


 Site 13 - 3445 Morgan Trail 54 62 8 67 No No 


 Site 14 - 3447 Morgan Trail 54 62 8 67 No No 


 Site 15 - 3428 Morgan Trail 54 62 8 67 No No 


 Site 16 - 3430 Morgan Trail 54 62 8 67 No No 


 Site 17 - 3432 Morgan Trail 54 62 8 67 No No 


 Site 18 - 3434 Morgan Trail 54 63 9 67 No No 


 Site 19 - 3436 Morgan Trail 54 63 9 67 No No 


 Site 20 - 3442 Morgan Trail 54 63 9 67 No No 


 Site 21 - 3444 Morgan Trail 54 62 8 67 No No 


Noise Sensitive Area 2 


 Site 22 - 2928 Sellers Court 54 56 2 67 No No 


 Site 23 - 2926 Sellers Court 54 57 3 67 No No 


 Site 24 - 2924 Sellers Court 54 58 3 67 No No 


 Site 25 - 2916 Sellers Court 54 58 4 67 No No 


Noise Sensitive Area 3 







Receiver 
Existing 
Sound 


Level (dBA) 


2003 FEIS 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


 Site 26 - 4715 New Chapel Road 57 64 7 67 No No 


 Site 27 - 4707 New Chapel Road 57 62 5 67 No No 


 Site 28 - 4717 New Chapel Road 57 61 4 67 No No 


 Site 29 - 4719 New Chapel Road 57 60 3 67 No No 


 Site 30 - 4721 New Chapel Road 57 59 2 67 No No 


 Site 31 - 4801 New Chapel Road 57 59 2 67 No No 


 Site 32 - 4805 New Chapel Road 57 59 2 67 No No 


 Site 33 - 4714 New Chapel Road 57 63 6 67 No No 


 Site 34 - 4720 New Chapel Road 57 61 4 67 No No 


 Site 35 - 4802 New Chapel Road 57 60 3 67 No No 


 Site 36 - 4804 New Chapel Road 57 59 2 67 No No 


 Site 37 - 4812 New Chapel Road 57 59 2 67 No No 


 Site 38 - 4814 New Chapel Road 57 58 1 67 No No 


 Site 39 - 4818 New Chapel Road 57 58 1 67 No No 


Noise Sensitive Area 4 


 Site 40 - 3304 Utica Sellersburg Road 54 58 5 67 No No 


 Site 41 - 3302 Utica Sellersburg Road 54 59 6 67 No No 


 Site 42 - 3218 Utica Sellersburg Road 54 62 8 67 No No 


 Site 43 - 3216 Utica Sellersburg Road 54 62 8 67 No No 


 Site 44 - 3214 Utica Sellersburg Road 54 61 7 67 No No 


Noise Sensitive Area 5-6 


 Site 101 - 3007 Old Tay Bridge 52 64 12 67 No No 


 Site 102 - 3003 Old Tay Bridge 52 66 14 67 Yes No 


 Site 103 - 3001 Old Tay Bridge 52 65 13 67 No No 


 Site 104 - Vac Lot 9 Old Tay Bridge 52 65 13 67 No No 


 Site 105 - Vac Lot 10 Old Tay Bridge 52 63 11 67 No No 


 Site 106 - 3004 Old Tay Bridge 52 66 14 67 Yes No 


 Site 107 - 3114 Cottage Rake 52 61 9 67 No No 







Receiver 
Existing 
Sound 


Level (dBA) 


2003 FEIS 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


 Site 108 - 3115 Cottage Rake 52 59 7 67 No No 


 Site 109 - Vacant Lot 11 47 57 10 67 No No 


 Site 110 - 2805 Coyote Court 47 61 14 67 No No 


 Site 111 - 2807 Coyote Court 47 63 16 67 No Yes 


 Site 112 - Vacant Lot 12 Coyote Court 47 63 16 67 No Yes 


 Site 113 - 2804 Coyote Court 47 63 16 67 No Yes 


 Site 114 - 2802 Coyote Court 47 64 17 67 No Yes 


 Site 115 - 2800 Coyote Court 47 66 19 67 Yes Yes 


 Site 116 - 2801 Boulder Court 47 66 19 67 Yes Yes 


 Site 117 - 2803 Boulder Court 47 64 17 67 No Yes 


 Site 118 - 2805 Boulder Court 47 60 13 67 No No 


 Site 119 - 2806 Boulder Court 47 59 12 67 No No 


 Site 120 - 2804 Boulder Court 47 59 12 67 No No 


 Site 121 - 2802 Boulder Court 47 62 15 67 No Yes 


 Site 122 - 2800 Boulder Court 47 66 19 67 Yes Yes 


 Site 123 - 2603 Brookhollow Drive 47 64 17 67 No Yes 


 Site 124 - 2805 Rolling Creek Drive 46 56 10 67 No No 


 Site 125 - 2803 Rolling Creek Drive 46 59 13 67 No No 


 Site 126 - 2801 Rolling Creek Drive 46 61 15 67 No Yes 


 Site 127 - 2802 Rolling Creek Drive 46 58 12 67 No No 


 Site 128 - 2800 Rolling Creek Drive 46 59 13 67 No No 


 Site 129 - 2803 Horse Trail Drive 46 58 12 67 No No 


 Site 130 - 2611 Brookhollow Way 46 60 14 67 No No 


 Site 131 - 2804 Horse Trail Drive 46 60 14 67 No No 


 Site 132 - 2800 Horse Trail Road 46 61 15 67 No Yes 


 Site 133 - 2617 Brookhollow Way 46 62 16 67 No Yes 


 Site 134 - 2619 Brookhollow Way 46 61 15 67 No Yes 







Receiver 
Existing 
Sound 


Level (dBA) 


2003 FEIS 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


 Site 135 - 2620 Brookhollow Way 49 63 14 67 No No 


 Site 136 - 2618 Brookhollow Way 49 63 14 67 No No 


 Site 137 - 2616 Brookhollow Way 49 64 15 67 No Yes 


 Site 138 - 2614 Brookhollow Way 49 65 16 67 No Yes 


 Site 139 - Vacant Lot 13 Brookhollow Way 49 66 17 67 Yes Yes 


 Site 140 - Vacant Lot 14 Brookhollow Way 49 66 17 67 Yes Yes 


 Site 141 - Vacant Lot 15 Brookhollow Way 49 66 17 67 Yes Yes 


 Site 142 - Vacant Lot 16 Brookhollow Way 49 66 17 67 Yes Yes 


 Site 143 - Vacant Lot 17 Brookhollow Way 49 67 18 67 Yes Yes 


 Site 144 - 2611 Wood Creek Way 49 69 20 67 Yes Yes 


 Site 145 - 2613 Wood Creek Way 49 70 21 67 Yes Yes 


 Site 146 - 2615 Wood Creek Way 49 72 23 67 Yes Yes 


 Site 147 - 2617 Wood Creek Way 49 71 22 67 Yes Yes 


 Site 148 - 2619 Wood Creek Way 49 70 21 67 Yes Yes 


 Site 149 - 2321 Wood Creek Way 49 68 19 67 Yes Yes 


 Site 150 - 2703 Boulder Ridge Drive 49 64 15 67 No Yes 


 Site 151 - 2605 Wood Creek Way 49 65 16 67 No Yes 


 Site 152 - 2702 Boulder Ridge Drive 49 64 15 67 No Yes 


Noise Sensitive Area 7 


 Site 100 - 2324 Surrey Road 44 63 19 67 No Yes 


 Site 45 - 3012 Utica Sellersburg Road 58 74 16 67 Yes Yes 


 Site 46 - 2201 Shadowbrook Lane 58 58 0 67 No No 


 Site 47 - 2203 Shadowbrook Lane 58 59 1 67 No No 


 Site 48 - 2205 Shadowbrook Lane 45 59 14 67 No No 


 Site 49 - 2207 Shadowbrook Lane 45 60 15 67 No Yes 


 Site 50 - 2209 Shadowbrook Lane 45 61 16 67 No Yes 


 Site 51 - 2211 Shadowbrook Lane 45 62 17 67 No Yes 







Receiver 
Existing 
Sound 


Level (dBA) 


2003 FEIS 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


 Site 52 - 2213 Shadowbrook Lane 45 63 18 67 No Yes 


 Site 53 - 2215 Shadowbrook Lane 45 64 19 67 No Yes 


 Site 54 - 2217 Shadowbrook Lane 45 66 21 67 Yes Yes 


 Site 55 - 2219 Shadowbrook Lane 45 68 23 67 Yes Yes 


 Site 56 - 2221 Shadowbrook Lane 45 73 28 67 Yes Yes 


 Site 57 - 2301 Cricklecreek Lane 44 71 27 67 Yes Yes 


 Site 58 - 2303 Cricklecreek Lane 44 67 23 67 Yes Yes 


 Site 59 - 2305 Cricklecreek Lane 44 65 21 67 No Yes 


 Site 60 - 2307 Cricklecreek Lane 44 62 18 67 No Yes 


 Site 61 - 2217 Brookhollow Way 45 60 15 67 No Yes 


 Site 62 - 2220 Shadowbrook Lane 45 65 20 67 No Yes 


 Site 63 - 2218 Shadowbrook Lane 45 63 18 67 No Yes 


 Site 64 - 2216 Shadowbrook Lane 45 62 17 67 No Yes 


 Site 65 - 2212 Shadowbrook Lane 45 59 14 67 No No 


 Site 66 - 2210 Shadowbrook Lane 45 58 13 67 No No 


 Site 67 - 2206 Shadowbrook Lane 45 57 12 67 No No 


 Site 68 - 2811 Springbrook Way 45 57 12 67 No No 


 Site 69 - 2810 Springbrook Way 45 59 14 67 No No 


 Site 70 - 2228 Crickle Creek Lane 44 59 15 67 No Yes 


 Site 71 - Vac Lot 1 Springbrook Drive 44 66 22 67 Yes Yes 


 Site 72 - Vac Lot 2 Brookhollow Way 44 65 21 67 No Yes 


 Site 73 - 2304 Brookview Drive 44 61 17 67 No Yes 


 Site 74 - Vac Lot 3 Brookview Drive 44 67 23 67 Yes Yes 


 Site 75 - 2313 Brookview Drive 44 64 20 67 No Yes 


 Site 76 - 2358 Brookview Drive 44 65 21 67 No Yes 


 Site 77 - 2356 Brookview Drive 44 68 24 67 Yes Yes 


 Site 78 - Vac Lot 4 Brookview Drive 44 72 28 67 Yes Yes 







Receiver 
Existing 
Sound 


Level (dBA) 


2003 FEIS 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


 Site 79 - 2351 Brookview Drive 44 71 27 67 Yes Yes 


 Site 80 - 2321 Brookview Drive 44 66 22 67 Yes Yes 


 Site 81 - 2323 Brookview Drive 44 67 23 67 Yes Yes 


 Site 82 - Vac Lot 5 Brookview Drive 44 71 27 67 Yes Yes 


 Site 83 - 2306 Brookview Drive 44 60 16 67 No Yes 


 Site 84 - 2308 Brookview Drive 44 59 15 67 No Yes 


 Site 85 - 2310 Brookview Drive 44 58 14 67 No No 


 Site 86 - 2312 Brookview Drive 44 59 15 67 No Yes 


 Site 87 - 2314 Brookview Drive 44 59 15 67 No Yes 


 Site 88 - 2316 Brookview Drive 44 60 16 67 No Yes 


 Site 89 - 2318 Brookview Drive 44 60 16 67 No Yes 


 Site 90 - 2320 Brookview Drive 44 61 17 67 No Yes 


 Site 91 - 2322 Brookview Drive 44 61 17 67 No Yes 


 Site 92 - 2324 Brookview Drive 44 61 17 67 No Yes 


 Site 93 - 2326 Brookview Drive 44 63 19 67 No Yes 


 Site 94 - Vac Lot 6 Brookview Drive 44 65 21 67 No Yes 


 Site 95 - Vac Lot 7 Brookview Drive 44 66 22 67 Yes Yes 


 Site 96 - Vac Lot 8 Brookview Drive 44 70 26 67 Yes Yes 


 Site 97 - 2306 Surrey Road 44 55 11 67 No No 


 Site 98 - 2310 Surrey Road 44 56 12 67 No No 


 Site 99 - 2316 Surrey Road 44 59 15 67 No Yes 


Noise Sensitive Area 8 


 Site 176 - Vacant Lot 41 Eagle Landing Drive 57 59 2 67 No No 


 Site 177 - Vacant Lot 42 Eagle Landing Drive 57 59 2 67 No No 


 Site 178 - Vacant Lot 43 Eagle Landing Drive 57 58 1 67 No No 


 Site 179 - Vacant Lot 44 Eagle Landing Drive 57 59 2 67 No No 


 Site 180 - Vacant Lot 45 Eagle Landing Drive 57 59 2 67 No No 







Receiver 
Existing 
Sound 


Level (dBA) 


2003 FEIS 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


 Site 181 - Vacant Lot 46 Eagle Landing Drive 57 57 0 67 No No 


 Site 182 - Vacant Lot 47 Eagle Landing Drive 57 64 7 67 No No 


 Site 183 - Vacant Lot 48 Eagle Landing Drive 57 62 5 67 No No 


 Site 184 - 5006 Upper River Road 57 61 4 67 No No 


 Site 185 - Vacant Lot 49 Upper River Road 57 59 2 67 No No 


 Site 186 - Vacant Lot 50 Upper River Road 57 59 2 67 No No 


 Site 187 - Vacant Lot 51 Upper River Road 57 59 2 67 No No 


 Site 188 - Vacant Lot 52 Upper River Road 57 58 1 67 No No 


 Site 189 - Vacant Lot 53 Upper River Road 57 54 <0 67 No No 


 Site 190 - Vacant Lot 54 Upper River Road 57 53 <0 67 No No 


Noise Sensitive Area 9 


 Site 153 - Vac Lot 18 Valley Rock Road 57 58 1 67 No No 


 Site 154 - Vac Lot 19 Valley Roak Road 57 60 3 67 No No 


 Site 155 - Vac Lot 20 Valley Rock Road 57 61 4 67 No No 


 Site 156 - Vac Lot 21 Valley Rock Road 57 61 4 67 No No 


 Site 157- Vac Lot 22 Valley Rock Road 57 59 2 67 No No 


 Site 158 - Vac Lot 23 Valley Rock Road 57 58 1 67 No No 


 Site 159 - Vac Lot 24 Valley Rock Road 57 63 6 67 No No 


 Site 160 - Vac Lot 25 Valley Rock Road 57 67 10 67 Yes No 


 Site 161 - Vac Lot 26 Valley Rock Road 57 69 12 67 Yes No 


 Site 162 - Vac Lot 27 Ridge Road 57 71 14 67 Yes No 


 Site 163 - Vac Lot 28 Ridge Road 57 67 10 67 Yes No 


 Site 164 - Vac Lot 29 Ridge Road 57 65 8 67 No No 


 Site 165 - Vac Lot 30 Ridge Road 57 64 7 67 No No 


 Site 166 - Vac Lot 31 Ridge Road 57 63 6 67 No No 


 Site 167 - Vac Lot 32 Ridge Road 57 70 13 67 Yes No 


 Site 168 - Vac Lot 33 Ridge Road 57 66 9 67 Yes No 







Receiver 
Existing 
Sound 


Level (dBA) 


2003 FEIS 
Selected 


Alternative 
(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


 Site 169 - Vac Lot 34 Quarry Ridge Road 57 66 9 67 Yes No 


 Site 170 - Vac Lot 35 Quarry Ridge Road 57 66 9 67 Yes No 


 Site 171 - Vac Lot 36 Quarry Ridge Road 57 64 7 67 No No 


 Site 172 - Vac Lot 37 Quarry Ridge Road 57 65 8 67 No No 


 Site 173 - Vac Lot 38 Quarry Ridge Road 57 67 10 67 Yes No 


 Site 174 - Vac Lot 39 Quarry Ridge Road 57 69 12 67 Yes No 


 Site 175 - Vac Lot 40 Quarry Ridge Road 57 70 13 67 Yes No 


 Site 191 - Vac Lot 55 Upper River Road 57 58 1 67 No No 


 Site 192 - Vac Lot 56 Upper River Road 57 58 1 67 No No 


 Site 193 - Vac Lot 57 Upper River Road 57 57 <0 67 No No 


 Site 194 - Vac Lot 58 Upper River Road 57 56 <0 67 No No 


Note:  Values may not match due to rounding. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







MODIFIED SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 4 


Receiver 
Existing 
Sound 


Level (dBA) 


Modified 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


Noise Sensitive Area 1 
 Site 01 - 3434 Charlestown Jeff Pike 54 62 8 67 No No 


 Site 02 - 3436 Charlestown Jeff Pike 54 62 8 67 No No 


 Site 03 - 3425 Morgan Trail 54 62 8 67 No No 


 Site 04 - 3427 Morgan Trail 54 62 8 67 No No 


 Site 05 - 3429 Morgan Trail 54 63 9 67 No No 


 Site 06 - 3431 Morgan Trail 54 63 9 67 No No 


 Site 07 - 3433 Morgan Trail 54 63 9 67 No No 


 Site 08 - 3435 Morgan Trail 54 63 9 67 No No 


 Site 09 - 3437 Morgan Trail 54 63 9 67 No No 


 Site 10 - 3439 Morgan Trail 54 63 9 67 No No 


 Site 11 - 3441 Morgan Trail 54 63 9 67 No No 


 Site 12 - 3443 Morgan Trail 54 63 9 67 No No 


 Site 13 - 3445 Morgan Trail 54 62 8 67 No No 


 Site 14 - 3447 Morgan Trail 54 61 7 67 No No 


 Site 15 - 3428 Morgan Trail 54 62 8 67 No No 


 Site 16 - 3430 Morgan Trail 54 62 8 67 No No 


 Site 17 - 3432 Morgan Trail 54 62 8 67 No No 


 Site 18 - 3434 Morgan Trail 54 62 8 67 No No 


 Site 19 - 3436 Morgan Trail 54 62 8 67 No No 


 Site 20 - 3442 Morgan Trail 54 63 9 67 No No 


 Site 21 - 3444 Morgan Trail 54 62 8 67 No No 


Noise Sensitive Area 2 


 Site 22 - 2928 Sellers Court 54 56 2 67 No No 


 Site 23 - 2926 Sellers Court 54 57 3 67 No No 


 Site 24 - 2924 Sellers Court 54 57 3 67 No No 


 Site 25 - 2916 Sellers Court 54 58 3 67 No No 


Noise Sensitive Area 3 







Receiver 
Existing 
Sound 


Level (dBA) 


Modified 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


 Site 26 - 4715 New Chapel Road 57 63 6 67 No No 


 Site 27 - 4707 New Chapel Road 57 61 4 67 No No 


 Site 28 - 4717 New Chapel Road 57 60 3 67 No No 


 Site 29 - 4719 New Chapel Road 57 60 3 67 No No 


 Site 30 - 4721 New Chapel Road 57 59 2 67 No No 


 Site 31 - 4801 New Chapel Road 57 59 2 67 No No 


 Site 32 - 4805 New Chapel Road 57 58 1 67 No No 


 Site 33 - 4714 New Chapel Road 57 62 5 67 No No 


 Site 34 - 4720 New Chapel Road 57 60 3 67 No No 


 Site 35 - 4802 New Chapel Road 57 59 2 67 No No 


 Site 36 - 4804 New Chapel Road 57 58 1 67 No No 


 Site 37 - 4812 New Chapel Road 57 58 1 67 No No 


 Site 38 - 4814 New Chapel Road 57 58 1 67 No No 


 Site 39 - 4818 New Chapel Road 57 58 1 67 No No 


Noise Sensitive Area 4 


 Site 40 - 3304 Utica Sellersburg Road 54 58 4 67 No No 


 Site 41 - 3302 Utica Sellersburg Road 54 59 5 67 No No 


 Site 42 - 3218 Utica Sellersburg Road 54 62 8 67 No No 


 Site 43 - 3216 Utica Sellersburg Road 54 61 8 67 No No 


 Site 44 - 3214 Utica Sellersburg Road 54 60 6 67 No No 


Noise Sensitive Area 5-6 


 Site 101 - 3007 Old Tay Bridge 52 64 12 67 No No 


 Site 102 - 3003 Old Tay Bridge 52 65 13 67 No No 


 Site 103 - 3001 Old Tay Bridge 52 65 13 67 No No 


 Site 104 - Vac Lot 9 Old Tay Bridge 52 64 12 67 No No 


 Site 105 - Vac Lot 10 Old Tay Bridge 52 62 10 67 No No 


 Site 106 - 3004 Old Tay Bridge 52 65 13 67 No No 


 Site 107 - 3114 Cottage Rake 52 60 8 67 No No 







Receiver 
Existing 
Sound 


Level (dBA) 


Modified 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


 Site 108 - 3115 Cottage Rake 52 58 6 67 No No 


 Site 109 - Vacant Lot 11 47 56 9 67 No No 


 Site 110 - 2805 Coyote Court 47 61 14 67 No No 


 Site 111 - 2807 Coyote Court 47 62 15 67 No Yes 


 Site 112 - Vacant Lot 12 Coyote Court 47 62 15 67 No Yes 


 Site 113 - 2804 Coyote Court 47 62 15 67 No Yes 


 Site 114 - 2802 Coyote Court 47 63 16 67 No Yes 


 Site 115 - 2800 Coyote Court 47 65 18 67 No Yes 


 Site 116 - 2801 Boulder Court 47 66 19 67 Yes Yes 


 Site 117 - 2803 Boulder Court 47 63 16 67 No Yes 


 Site 118 - 2805 Boulder Court 47 59 12 67 No No 


 Site 119 - 2806 Boulder Court 47 58 11 67 No No 


 Site 120 - 2804 Boulder Court 47 59 12 67 No No 


 Site 121 - 2802 Boulder Court 47 62 15 67 No Yes 


 Site 122 - 2800 Boulder Court 47 65 18 67 No Yes 


 Site 123 - 2603 Brookhollow Drive 47 63 16 67 No Yes 


 Site 124 - 2805 Rolling Creek Drive 46 55 9 67 No No 


 Site 125 - 2803 Rolling Creek Drive 46 58 12 67 No No 


 Site 126 - 2801 Rolling Creek Drive 46 61 15 67 No Yes 


 Site 127 - 2802 Rolling Creek Drive 46 57 11 67 No No 


 Site 128 - 2800 Rolling Creek Drive 46 59 13 67 No No 


 Site 129 - 2803 Horse Trail Drive 46 57 11 67 No No 


 Site 130 - 2611 Brookhollow Way 46 59 13 67 No No 


 Site 131 - 2804 Horse Trail Drive 46 60 14 67 No No 


 Site 132 - 2800 Horse Trail Road 46 61 15 67 No Yes 


 Site 133 - 2617 Brookhollow Way 46 61 15 67 No Yes 


 Site 134 - 2619 Brookhollow Way 46 61 15 67 No Yes 







Receiver 
Existing 
Sound 


Level (dBA) 


Modified 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


 Site 135 - 2620 Brookhollow Way 49 62 13 67 No No 


 Site 136 - 2618 Brookhollow Way 49 63 14 67 No No 


 Site 137 - 2616 Brookhollow Way 49 63 14 67 No No 


 Site 138 - 2614 Brookhollow Way 49 64 15 67 No Yes 


 Site 139 - Vacant Lot 13 Brookhollow Way 49 66 17 67 Yes Yes 


 Site 140 - Vacant Lot 14 Brookhollow Way 49 66 17 67 Yes Yes 


 Site 141 - Vacant Lot 15 Brookhollow Way 49 66 17 67 Yes Yes 


 Site 142 - Vacant Lot 16 Brookhollow Way 49 66 17 67 Yes Yes 


 Site 143 - Vacant Lot 17 Brookhollow Way 49 66 17 67 Yes Yes 


 Site 144 - 2611 Wood Creek Way 49 68 19 67 Yes Yes 


 Site 145 - 2613 Wood Creek Way 49 70 21 67 Yes Yes 


 Site 146 - 2615 Wood Creek Way 49 72 23 67 Yes Yes 


 Site 147 - 2617 Wood Creek Way 49 70 21 67 Yes Yes 


 Site 148 - 2619 Wood Creek Way 49 69 20 67 Yes Yes 


 Site 149 - 2321 Wood Creek Way 49 68 19 67 Yes Yes 


 Site 150 - 2703 Boulder Ridge Drive 49 63 14 67 No No 


 Site 151 - 2605 Wood Creek Way 49 64 15 67 No Yes 


 Site 152 - 2702 Boulder Ridge Drive 49 63 14 67 No No 


Noise Sensitive Area 7 


 Site 100 - 2324 Surrey Road 44 63 19 67 No Yes 


 Site 45 - 3012 Utica Sellersburg Road 58 73 15 67 Yes Yes 


 Site 46 - 2201 Shadowbrook Lane 58 58 <0 67 No No 


 Site 47 - 2203 Shadowbrook Lane 58 58 0 67 No No 


 Site 48 - 2205 Shadowbrook Lane 45 59 14 67 No No 


 Site 49 - 2207 Shadowbrook Lane 45 59 14 67 No No 


 Site 50 - 2209 Shadowbrook Lane 45 60 15 67 No Yes 


 Site 51 - 2211 Shadowbrook Lane 45 61 16 67 No Yes 







Receiver 
Existing 
Sound 


Level (dBA) 


Modified 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


 Site 52 - 2213 Shadowbrook Lane 45 63 18 67 No Yes 


 Site 53 - 2215 Shadowbrook Lane 45 64 19 67 No Yes 


 Site 54 - 2217 Shadowbrook Lane 45 66 21 67 Yes Yes 


 Site 55 - 2219 Shadowbrook Lane 45 68 23 67 Yes Yes 


 Site 56 - 2221 Shadowbrook Lane 45 73 28 67 Yes Yes 


 Site 57 - 2301 Cricklecreek Lane 44 71 27 67 Yes Yes 


 Site 58 - 2303 Cricklecreek Lane 44 67 23 67 Yes Yes 


 Site 59 - 2305 Cricklecreek Lane 44 64 20 67 No Yes 


 Site 60 - 2307 Cricklecreek Lane 44 62 18 67 No Yes 


 Site 61 - 2217 Brookhollow Way 45 60 15 67 No Yes 


 Site 62 - 2220 Shadowbrook Lane 45 64 19 67 No Yes 


 Site 63 - 2218 Shadowbrook Lane 45 63 18 67 No Yes 


 Site 64 - 2216 Shadowbrook Lane 45 61 16 67 No Yes 


 Site 65 - 2212 Shadowbrook Lane 45 59 14 67 No No 


 Site 66 - 2210 Shadowbrook Lane 45 58 13 67 No No 


 Site 67 - 2206 Shadowbrook Lane 45 57 12 67 No No 


 Site 68 - 2811 Springbrook Way 45 56 11 67 No No 


 Site 69 - 2810 Springbrook Way 45 58 13 67 No No 


 Site 70 - 2228 Crickle Creek Lane 44 59 15 67 No Yes 


 Site 71 - Vac Lot 1 Springbrook Drive 44 66 22 67 Yes Yes 


 Site 72 - Vac Lot 2 Brookhollow Way 44 65 21 67 No Yes 


 Site 73 - 2304 Brookview Drive 44 61 17 67 No Yes 


 Site 74 - Vac Lot 3 Brookview Drive 44 66 22 67 Yes Yes 


 Site 75 - 2313 Brookview Drive 44 64 20 67 No Yes 


 Site 76 - 2358 Brookview Drive 44 64 20 67 No Yes 


 Site 77 - 2356 Brookview Drive 44 68 24 67 Yes Yes 


 Site 78 - Vac Lot 4 Brookview Drive 44 71 27 67 Yes Yes 







Receiver 
Existing 
Sound 


Level (dBA) 


Modified 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


 Site 79 - 2351 Brookview Drive 44 71 27 67 Yes Yes 


 Site 80 - 2321 Brookview Drive 44 65 21 67 No Yes 


 Site 81 - 2323 Brookview Drive 44 67 23 67 Yes Yes 


 Site 82 - Vac Lot 5 Brookview Drive 44 70 26 67 Yes Yes 


 Site 83 - 2306 Brookview Drive 44 60 16 67 No Yes 


 Site 84 - 2308 Brookview Drive 44 59 15 67 No Yes 


 Site 85 - 2310 Brookview Drive 44 58 14 67 No No 


 Site 86 - 2312 Brookview Drive 44 59 15 67 No Yes 


 Site 87 - 2314 Brookview Drive 44 59 15 67 No Yes 


 Site 88 - 2316 Brookview Drive 44 60 16 67 No Yes 


 Site 89 - 2318 Brookview Drive 44 60 16 67 No Yes 


 Site 90 - 2320 Brookview Drive 44 61 17 67 No Yes 


 Site 91 - 2322 Brookview Drive 44 60 16 67 No Yes 


 Site 92 - 2324 Brookview Drive 44 61 17 67 No Yes 


 Site 93 - 2326 Brookview Drive 44 62 18 67 No Yes 


 Site 94 - Vac Lot 6 Brookview Drive 44 64 20 67 No Yes 


 Site 95 - Vac Lot 7 Brookview Drive 44 66 22 67 Yes Yes 


 Site 96 - Vac Lot 8 Brookview Drive 44 69 25 67 Yes Yes 


 Site 97 - 2306 Surrey Road 44 55 11 67 No No 


 Site 98 - 2310 Surrey Road 44 55 11 67 No No 


 Site 99 - 2316 Surrey Road 44 59 15 67 No Yes 


Noise Sensitive Area 8 


 Site 176 - Vacant Lot 41 Eagle Landing Drive 57 59 2 67 No No 


 Site 177 - Vacant Lot 42 Eagle Landing Drive 57 59 2 67 No No 


 Site 178 - Vacant Lot 43 Eagle Landing Drive 57 57 0 67 No No 


 Site 179 - Vacant Lot 44 Eagle Landing Drive 57 58 1 67 No No 


 Site 180 - Vacant Lot 45 Eagle Landing Drive 57 58 1 67 No No 







Receiver 
Existing 
Sound 


Level (dBA) 


Modified 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


 Site 181 - Vacant Lot 46 Eagle Landing Drive 57 57 <0 67 No No 


 Site 182 - Vacant Lot 47 Eagle Landing Drive 57 63 6 67 No No 


 Site 183 - Vacant Lot 48 Eagle Landing Drive 57 61 4 67 No No 


 Site 184 - 5006 Upper River Road 57 60 3 67 No No 


 Site 185 - Vacant Lot 49 Upper River Road 57 58 1 67 No No 


 Site 186 - Vacant Lot 50 Upper River Road 57 58 1 67 No No 


 Site 187 - Vacant Lot 51 Upper River Road 57 58 1 67 No No 


 Site 188 - Vacant Lot 52 Upper River Road 57 58 1 67 No No 


 Site 189 - Vacant Lot 53 Upper River Road 57 54 <0 67 No No 


 Site 190 - Vacant Lot 54 Upper River Road 57 52 <0 67 No No 


Noise Sensitive Area 9 


 Site 153 - Vac Lot 18 Valley Rock Road 57 58 1 67 No No 


 Site 154 - Vac Lot 19 Valley Rock Road 57 59 2 67 No No 


 Site 155 - Vac Lot 20 Valley Rock Road 57 60 3 67 No No 


 Site 156 - Vac Lot 21 Valley Rock Road 57 60 3 67 No No 


 Site 157- Vac Lot 22 Valley Rock Road 57 58 1 67 No No 


 Site 158 - Vac Lot 23 Valley Rock Road 57 57 0 67 No No 


 Site 159 - Vac Lot 24 Valley Rock Road 57 62 5 67 No No 


 Site 160 - Vac Lot 25 Valley Rock Road 57 67 10 67 Yes No 


 Site 161 - Vac Lot 26 Valley Rock Road 57 69 12 67 Yes No 


 Site 162 - Vac Lot 27 Ridge Road 57 70 13 67 Yes No 


 Site 163 - Vac Lot 28 Ridge Road 57 67 10 67 Yes No 


 Site 164 - Vac Lot 29 Ridge Road 57 64 7 67 No No 


 Site 165 - Vac Lot 30 Ridge Road 57 63 6 67 No No 


 Site 166 - Vac Lot 31 Ridge Road 57 63 6 67 No No 


 Site 167 - Vac Lot 32 Ridge Road 57 69 12 67 Yes No 


 Site 168 - Vac Lot 33 Ridge Road 57 65 8 67 No No 







Receiver 
Existing 
Sound 


Level (dBA) 


Modified 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 Build 


(dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


 Site 169 - Vac Lot 34 Quarry Ridge Road 57 65 8 67 No No 


 Site 170 - Vac Lot 35 Quarry Ridge Road 57 65 8 67 No No 


 Site 171 - Vac Lot 36 Quarry Ridge Road 57 63 6 67 No No 


 Site 172 - Vac Lot 37 Quarry Ridge Road 57 64 7 67 No No 


 Site 173 - Vac Lot 38 Quarry Ridge Road 57 66 9 67 Yes No 


 Site 174 - Vac Lot 39 Quarry Ridge Road 57 68 11 67 Yes No 


 Site 175 - Vac Lot 40 Quarry Ridge Road 57 69 12 67 Yes No 


 Site 191 - Vac Lot 55 Upper River Road 57 57 0 67 No No 


 Site 192 - Vac Lot 56 Upper River Road 57 57 <0 67 No No 


 Site 193 - Vac Lot 57 Upper River Road 57 56 <0 67 No No 


 Site 194 - Vac Lot 58 Upper River Road 57 55 <0 67 No No 


Note:  Values may not match due to rounding. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







NO-ACTION ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 4 


Receiver 
Existing 
Sound 


Level (dBA) 


No-Build 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 No-


Build (dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


Noise Sensitive Area 1 
 Site 01 - 3434 Charlestown Jeff Pike 54 59 4 67 No No 


 Site 02 - 3436 Charlestown Jeff Pike 54 59 5 67 No No 


 Site 03 - 3425 Morgan Trail 54 59 5 67 No No 


 Site 04 - 3427 Morgan Trail 54 59 5 67 No No 


 Site 05 - 3429 Morgan Trail 54 60 6 67 No No 


 Site 06 - 3431 Morgan Trail 54 60 5 67 No No 


 Site 07 - 3433 Morgan Trail 54 59 5 67 No No 


 Site 08 - 3435 Morgan Trail 54 59 5 67 No No 


 Site 09 - 3437 Morgan Trail 54 59 5 67 No No 


 Site 10 - 3439 Morgan Trail 54 59 5 67 No No 


 Site 11 - 3441 Morgan Trail 54 59 5 67 No No 


 Site 12 - 3443 Morgan Trail 54 60 6 67 No No 


 Site 13 - 3445 Morgan Trail 54 59 4 67 No No 


 Site 14 - 3447 Morgan Trail 54 58 4 67 No No 


 Site 15 - 3428 Morgan Trail 54 59 4 67 No No 


 Site 16 - 3430 Morgan Trail 54 59 5 67 No No 


 Site 17 - 3432 Morgan Trail 54 59 5 67 No No 


 Site 18 - 3434 Morgan Trail 54 59 5 67 No No 


 Site 19 - 3436 Morgan Trail 54 59 5 67 No No 


 Site 20 - 3442 Morgan Trail 54 59 5 67 No No 


 Site 21 - 3444 Morgan Trail 54 59 4 67 No No 


Noise Sensitive Area 2 


 Site 22 - 2928 Sellers Court 54 55 1 67 No No 


 Site 23 - 2926 Sellers Court 54 55 1 67 No No 


 Site 24 - 2924 Sellers Court 54 55 1 67 No No 


 Site 25 - 2916 Sellers Court 54 55 1 67 No No 


Noise Sensitive Area 3 







Receiver 
Existing 
Sound 


Level (dBA) 


No-Build 
Alternative 


(2030) (dBA) 


Difference 
Between 


Existing and 
2030 No-


Build (dBA) 


Applicable 
Noise 


Abatement 
Criteria Level 


Noise Impact/Type 


Approach 
or Exceed 


NAC? 


Substantial 
Increase 


Over 
Existing? 


 Site 26 - 4715 New Chapel Road 57 60 3 67 No No 


 Site 27 - 4707 New Chapel Road 57 58 1 67 No No 


 Site 28 - 4717 New Chapel Road 57 57 0 67 No No 


 Site 29 - 4719 New Chapel Road 57 57 <0 67 No No 


 Site 30 - 4721 New Chapel Road 57 56 <0 67 No No 


 Site 31 - 4801 New Chapel Road 57 55 <0 67 No No 


 Site 32 - 4805 New Chapel Road 57 55 <0 67 No No 


 Site 33 - 4714 New Chapel Road 57 58 1 67 No No 


 Site 34 - 4720 New Chapel Road 57 56 <0 67 No No 


 Site 35 - 4802 New Chapel Road 57 55 <0 67 No No 


 Site 36 - 4804 New Chapel Road 57 55 <0 67 No No 


 Site 37 - 4812 New Chapel Road 57 54 <0 67 No No 


 Site 38 - 4814 New Chapel Road 57 53 <0 67 No No 


 Site 39 - 4818 New Chapel Road 57 53 <0 67 No No 


Noise Sensitive Area 4 


 Site 40 - 3304 Utica Sellersburg Road 54 45 <0 67 No No 


 Site 41 - 3302 Utica Sellersburg Road 54 45 <0 67 No No 


 Site 42 - 3218 Utica Sellersburg Road 54 45 <0 67 No No 


 Site 43 - 3216 Utica Sellersburg Road 54 46 <0 67 No No 


 Site 44 - 3214 Utica Sellersburg Road 54 46 <0 67 No No 


Note:  Values may not match due to rounding. 


 


 


 


 


 


 







 








(ANT OF


United States Department of the Interior


FISH AND WILDLIFE SERVICE


Kentucky Ecological Services Field Office
330 West Broadway, Suite 265


Frankfort , Kentucky 40601
(502) 695-0468


July 16, 2010


Mr. David Waldner
Division of Environmental Analysis


Kentucky Transportation Cabinet
200 Mero Street
Frankfort, Kentucky 40622


Re: FWS 2007-B-0904; Amended Biological Assessment (BA) and effects determination for
listed species in association with the Louisville - Southern Indiana Ohio River Bridges
Project in Jefferson County, Kentucky and Clark County, Indiana ; KYTC Item No. 5-
118, INDOT Des. No. 9803640


Dear Mr. Waldner:


The U.S. Fish and Wildlife Service (Service) Kentucky and Indiana Field Offices have reviewed
the referenced document and have a number of issues that should be considered prior to our
concurrence with your effects determination on federally listed species. These issues focus
primarily on the potential effects of the proposed road on gray and Indiana bats, the proposed
avoidance and minimization measures for federally listed species, and other minor clarifications
within the document. These comments are being provided by the Kentucky FO (designated as
the lead Service office for project consultation), and incorporate the comments and concerns of
both Service Field Offices in accordance with section 7 of the Endangered Species Act (ESA).


A BA for the proposed project was completed in January of 2003. At that time, it was
determined that the only species that had the potential to be impacted by the proposed project
were the gray bat and Indiana bat, and concurrence of a not likely to adversely affect"
determination was provided by the Service in a letter dated March 2003. In compliance with the
FHWA NEPA process, the BA is being amended to re-evaluate potential effects on federally
listed species and consider any project modifications that were not considered during the original
informal consultation. The amended BA considered previous information and data collected
from additional species surveys during the effects analysis on the gray bat, Indiana bat, running
buffalo clover, Short's goldenrod, several federally listed mussel species, American burying
beetle, Louisville cave beetle, interior least tern, and piping plover. Upon review of this
information, the Service agrees with the analysis and believes the information supporting the
effects determinations for all of the aforementioned species is adequate with the exception of the
gray bat and Indiana bat.
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Species Specific Comments


1) Page 28 of the document states that the nearest nesting colony for interior least tern is in
Gibson County, IN approximately 100 miles away from the proposed project. While this
statement is true in terms of a stable tern colony, the species has also been a sporadic
nester on shoals or small islands in the Ohio River, including two sites in Spencer
County. IN. Both sites have had multiple nesting attempts with some success. The
amended BA identified potential interior least tern habitat within the project area and,
while surveys did not identify the species, this does not conclusively establish that the
species may not occupy those habitats at a later time prior to construction. Therefore, we
recommend that the BA include a provision committing to survey any suitable nesting
areas during subsequent nesting seasons prior to construction. This approach would
ensure that suitable least tern habitat areas are not occupied and would fully address
potential adverse affects on the interior least tern. The results of such surveys should be
coordinated with our office in order to determine if further consultation is required.


2) Based upon the 2007 mussel reconnaissance and habitat assessment, we agree that the
proposed project is unlikely to adversely affect federally listed mussel species; however,
if the proposed project is not built for many years, then there may be potential for listed
species to re-occupy the study area. Therefore, we request that if bridge construction
does not begin within five years, our office be contacted to assess the need for re-
evaluation of the potential to adversely affect federally listed mussel species.


3) The effects analysis for the gray bat was well written and addressed several potential


direct, indirect, and cumulative impacts on the species and its foraging habitat. However,


it is unclear if the avoidance and minimization measures proposed within the amended
BA are adequate and/or support a not likely to adversely affect- determination for the
gray bat. The BA did not demonstrate that the proposed measures would reduce the


identified impacts to an insignificant or discountable level. Avoidance and minimization
measures should be linked back to specific effects and an analysis of how the measure
minimizes each effect should be discussed. Minimization measures should also be as
specific as possible, and an active commitment should be stated instead of a passive


general condition. For a project of this size, conservation and protective measures should
also be considered on a cumulative level for ephemeral and intermittent streams and not
limited to just those larger streams that gray bats may utilize as foraging corridors.


Impacts to those smaller streams ultimately affect the overall ecology of the occupied


foraging habitat for the gray bat.


4) The A-15 alignment portion of the proposed project is within the home range of a known


Indiana bat maternity colony. "Maternity habitat" refers to suitable summer habitat used
by juveniles and reproductive (pregnant, lactating, or post-lacting) females. This habitat
is an essential component of the Indiana bat's lifecycle. Pregnant females migrate to
their maternity habitat, forming colonies of up to 100 or more individuals, and roost on


"suitable roost trees". Trees with a DBH of 5-inches or greater and are not "suitable
roost trees", as previously defined, still serve as an important component of foraging
habitat for the Indiana bat.
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Typically for a project of this nature, the Service would recommend seasonal tree
clearing or the completion of a mist net survey before construction activities take place.
However, we already know that Indiana bats are present within the aforementioned
portion of the proposed project area, and that this portion of the project area falls within
the home range of a known maternity colony. We do not believe additional surveys are
necessary for the proposed project. Also, seasonal tree clearing for the project could
result in indirect and/or cumulative effects to the maternity colony (as analyzed within
the amended BA) through changes to the landscape and the removal of potential foraging
and roosting habitat while the bats are hibernating. Currently, the available forested
habitat within the maternity colony is relatively low and determined sensitive, so even
seasonal removal of habitat is likely to result in significant or non-discountable effects to
the Indiana bat. Due to these concerns, we cannot concur with a determination of not
likely to adversely affect" for the Indiana bat at this time.


In order to address these concerns and be in compliance with the ESA , we recommend
one of the following options:


A) The project proponent can further modify the proposed project to
eliminate impacts to Indiana bat habitat and thus avoid impacts;


B) The project proponent can request formal section 7 consultation through
the FHWA (i.e., the lead Federal Action Agency associated with the proposed
project); or


C) The project proponent may have the option to enter into a Conservation
Memorandum of Agreement (MOA) with the Service to account for the


incidental take of Indiana bats. If further discussions reveal that this option is


feasible, a Conservation MOA with the Service would allow the project
proponent flexibility in project timing with regard to the removal of suitable


Indiana bat habitat. In exchange for this flexibility, the project proponent
would provide recovery-focused conservation benefits to the Indiana bat
through the implementation of minimization and mitigation measures that are
described in the Indiana Bat Mitigation Guidance for the Commonwealth of


Kentucky. For additional information about this option, please notify our


office.


General Comments


In the subject heading of the cover letter to the amended BA, reference was made to
"waste sites". Our review did not identify any discussion of waste sites associated with
the proposed project or analysis of the potential adverse effects of these sites on federally
listed species. If the proposed project requires the use of waste sites, then those areas
should also be addressed within the amended BA. Please clarify and/or advise us as to
the need for waste sites outside of the proposed project corridor as discussed in the
amended BA.
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Thank you again for your request. Your concern for the protection of endangered and threatened
species is greatly appreciated. If you have any questions regarding the information that we have
provided, please contact Phil DeGarmo at (502) 695-0468 extension 110.


Sincerely,


Virgil Lee Andrews, Jr.
Field Supervisor


Cc: Mr. Duane Thomas, FHWA
Mr. Anthony Goodman, FHWA


Mr. Michael Litwin, USFWS, INFO
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   Biological Assessment 



For the: 
 



Indiana Bat, Myotis sodalis 
  
Gray Bat, Myotis grisescens Running Buffalo Clover, Trifolium 



stoloniferum 



Short’s Goldenrod, Solidago shortii Pink Mucket, Lampsilis abrupta 



Orange-foot Pimpleback, Plethobasus 
cooperianus 



Fat Pocketbook, Potamilus capax 



Ring Pink, Obovaria retusa Clubshell, Pleurobema clava  



Fanshell, Cyprogenia stegaria Rough Pigtoe, Pleurobema plenum 



Spectaclecase, Cumberlandia 
monodonta  



Sheepnose, Plethobasus cyphyus 



American Burying Beetle, Nicrophorus 
americanus 



Louisville Cave Beetle, 
Pseudanopthalmus troglodytes 



Interior Least Tern, Sterna antillarum Piping Plover, Charadrius melodus 



 
  
 



 Louisville – Southern Indiana Ohio River Bridges 
Project 
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BIOLOGICAL ASSESSMENT  



for 
Indiana Bat, Myotis sodalis 
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Biological Assessment 



Federal Candidate, Threatened and Endangered Species 
Louisville Bridges Project 



INDOT Des. No. 9803640 
KYTC State Item Number 5-118.00 



 
 



I.     INTRODUCTION 
This Biological Assessment is a revision of the Biological Assessment document 
which was dated November 2008, and submitted to the U. S. Fish and Wildlife Service 
on June 15, 2009. On July 16, 2010 the USFWS responded to that Biological 
Assessment by a letter to the Kentucky Transportation Cabinet.  The current 
Biological Assessment addresses those comments, and addresses the alternative 
alignment which is being referred to as the “Modified Selected Alternative”, which is 
a revision of the alignment (“FEIS Selected Alternative”) which was addressed by the 
previous Biological Assessment dated November 2008  (see project description 
below). 
 
II. PROJECT LOCATION AND DESCRIPTION  
The Ohio River has defined and shaped the greater Louisville metropolitan 
area/Southern Indiana area.  As a result of the area's unique topography, there is an 
interrelationship among the area's transportation needs on both sides of the Ohio 
River.  
 
The Ohio River Bridges project area generally extends from the Falls of the Ohio 
River on the west to the Jefferson County/Oldham County line on the east, and from 
I-64/I-71 on the south to I-265 in Indiana on the north (see Exhibit 1). 
 
The purpose of the Louisville - Southern Indiana Ohio River Bridges Project is to: 
 
• Upgrade the Metropolitan Area transportation system by providing additional 



cross-river transportation access between Jefferson County, Kentucky and Clark 
County, Indiana; 



• Improve traffic flow, level of service, and safety in downtown Louisville, 
Kentucky, and Jeffersonville, Indiana, by reducing traffic congestion and crash 
rates at the Kennedy interchange and Kennedy Bridge and on I-65 in Indiana 
immediately north of the Ohio River; 



• Accommodate existing and future growth and improve transportation accessibility 
and interstate highway system linkage in eastern Jefferson County, Kentucky and 
eastern Clark County, Indiana. 



 
Several specific factors contribute to, and demonstrate the need for, an improvement in 
cross-river mobility for residents and interstate travelers.  These interrelated factors 
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relate to: efficient cross-river mobility for existing and planned growth in population 
and employment; traffic congestion on the existing cross-river transportation system; 
traffic safety problems that hinder cross-river mobility; the lack of adequate cross-river 
transportation system linkage and freeway rerouting opportunities in the Eastern 
portion of the metropolitan area; and the locally-adopted Kentuckiana Regional 
Planning and Development Agency (KIPDA) RMP, which calls for two new bridges 
across the Ohio River, Downtown and in the Eastern portion of the Louisville 
Metropolitan Area.  
 
Alternatives:  
 
FEIS Selected Alternative - This alternative was addressed by the previous 
November 2008 Biological Assessment 
The FEIS Selected Alternative represents the same alternative that was presented in 
the FEIS as the Preferred Alternative and in the ROD as the Selected Alternative.  This 
alternative is considered a Two Bridges/Highway Alternative and is comprised of 
Alternatives A-15 and C-1 which are described below: 
 
Alternative A-15 (“East End”) 
A six-lane freeway on new alignment that would connect I-265/KY 841 (Gene Snyder 
Freeway) in Kentucky with S.R. 265 (Lee Hamilton Highway) in Indiana.  This 
alternative includes a new six-lane bridge over the Ohio River and a six-lane tunnel 
under the historic Drumanard Property in Kentucky (see Exhibit 1).  It also includes 
interchanges at U.S. 42 (half diamond) in Kentucky and at Salem Road and S.R. 
265/S.R. 62 in Indiana. 
 
Alternative C-1 (“Downtown”) 
This alternative includes the reconfiguration of the existing seven-lane Kennedy 
Bridge to a six-lane bridge to accommodate I-65 southbound traffic and the 
construction of a new six-lane bridge, plus a pedestrian/bicycle lane, over the Ohio 
River just east of the Kennedy Bridge to accommodate I-65 northbound traffic.  This 
alternative also includes the reconstruction of the Kennedy Interchange to the south of 
the existing interchange in Kentucky and the reconfiguration of I-65 and U.S. 31 in 
Indiana.  
 
Modified Selected Alternative - This alternative is being addressed by this current 
Biological Assessment 
Like the FEIS Selected Alternative, this alternative is comprised of Alternatives A-15 
and C-1.  This alternative would include many of the same elements from the FEIS 
Selected Alternative but with the following modifications: 
• The addition of electronic tolls on the bridges. 
• Reducing the number of lanes on the roadway, bridge, and tunnel associated with 
Alternative A-15 from six lanes to four lanes with the option to add two lanes in the 
future when traffic demands warrant.  As a result, the right-of-way and construction 
limits would still remain the same as the FEIS Selected Alternative. 
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• Reconstructing the Kennedy Interchange on the existing alignment (i.e., in-place) 
instead of to the south. 
• Removing the pedestrian/bicycle lane from the Kennedy Bridge on I-65. 
 
III.   OTHER MAJOR ACTIONS IN THE PROJECT AREA 
 
Many of these actions were currently under development or would be developed 
within the reasonably foreseeable future.  The source of the following list is primarily 
Community Transportation Solutions Inc. (2003). 
 
Transportation Projects 



• Widening of I-65 from I-265 in Indiana to Ohio River crossing (currently 
under construction); 



• Planned widening of I-64 from I-265 (Gene Snyder Freeway) to I-71 terminus, 
downtown Louisville; 



• Planned widening of I-71 from I-265 to I-64, downtown Louisville; 
• Planned construction of the South Central Light Rail Transit (LRT) line from 



downtown Louisville to I-265; 
• Expansion of Louisville International Airport (Standiford Field), ongoing and 



planned; 
• I-65: add lanes between the Ohio River and S.R. 311 (Indiana) ; 
• I-65: reconfigure ramp to Brook Street in Medical Center area (Kentucky); 
• I-65: construct a new southbound exit to Liberty Street (Kentucky);  
• I-64: add high occupancy vehicle (HOV) lane in each direction between the 



Kennedy Interchange and I-264 (Kentucky);  
• I-64: designate one lane in each direction as an HOV lane between I-264 and I-



265 (Kentucky);  
• I-71: add lanes between I-64 and I-265 (Kentucky); 
• S.R. 62: add lanes between S.R. 131 and I-65 (Indiana); 
• S.R. 62: add continuous center left-turn lane between I-65 - Reeds Lane 



(Indiana);  
• Intercity Highway : new roadway and overpass across I-65 between Giltner 



Lane and Charlestown-New Albany Pike (Indiana); 
• T2 Light Rail Line : new light rail line running from downtown Louisville 



south to approximately I-65 and Outer Loop. (Kentucky).  
 
Economic Development Projects 



• Redevelopment of the INAAP into commercial and industrial uses (4,600 
acres), both ongoing and planned. Also, transition of about 2,000 acres to 
parkland and nature preserve along the Ohio River. Clark County Reuse 
Authority has begun exploring development alternatives for the 4,195 acres 
apportioned to the County by Congress effective January 1, 1999. Located 
along the Ohio River between Jeffersonville and Charlestown, Indiana, the 
property is constrained by environmental considerations including 
contamination by on-site hazardous materials storage, floodplain areas, karst 
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features, steep slopes and wildlife habitat. Adjoining the County land allotment 
are areas within the INAAP apportioned to the Army (1,769 acres) and the 
Indiana Department of Natural Resources (IDNR) (2,575 acres). The U.S. Fish 
and Wildlife Service (USFWS) has identified Gray bat habitat and the presence 
of a maternity colony within the Jenny Lind Run and Little Battle Creek 
drainages on the INAAP. According to Martin (2007) the portion of the 
installation that is under state control contains all of the available foraging 
habitat. The property being acquired by the state will also be fenced to control 
access. INAAP has an Integrated Natural Resources Management Plan 
(INRMP) dated 1997 and an Endangered Species Management Component 
(ESMC) dated April 2000 that provides for management of the gray bat. 
Current management practices consist of access restrictions to foraging areas; 
protection of stream, riparian, and karst areas; and restriction of pesticide 
applications in foraging areas. Tree planting recently accomplished along a 
stretch of Jenny Lind Creek was part of an industrial site clean-up project. 
Gray bat management at INAAP is a collective effort among the Army, IDNR, 
and USFWS.  According to USFWS (2007) the Army has worked closely with 
the USFWS to conserve the bats and meet Endangered Species Act 
requirements during the INAAP closure process.  As part of that process, a 
large portion of the base was given to the State of Indiana to expand 
Charlestown State Park.  The USFWS worked with the Defense Department 
and the state to ensure that habitat for listed bats was protected and enhanced 
through the park development process.  Staff from Bloomington's 
Environmental Contaminants have also been involved in this site, working 
closely both with Defense and the state to ensure that areas contaminated 
during ammunition production at the site were remediated to alleviate the 
potential for contaminants to adversely affect the endangered gray bats at the 
site, and to provide areas where the public could safely enjoy the newly 
expanded state park. The USFWS and the State plan to continue their 
partnership, including plans for developing educational displays at 
Charlestown State Park to educate the public about the endangered bats that 
live there; 



• Economic development (commercial/industrial) in and around the Clark 
Maritime Centre in Indiana. Clark Maritime, 830 acres; North Pointe Business 
Center, 500 acres; Bridge Port Business Center, 500 acres; 



• Ongoing residential development in southeast Clark County near the I-265/IN-
62 interchange area. 1,000 to 1,200 residential units planned (Indiana); 



• Master planned mixed-use development, Norton Commons. Major urban 
village concept of 2,500 housing units, 200,000 square feet of commercial 
space, and 200,000 square feet of office space (Jefferson/Oldham county line); 



• Springdale Development. 100-acre site currently under development at 
Springdale Road and Highway 22. 316 luxury apartments.  



• The Summit at Louisville, a 350,000 square foot retail center, 500,000 square 
feet of office space. Two full service hotels; 



• Old Henry Road Development (specifically, Forest Springs/Woodmont). 722 
dwelling units of various types under development, 200,000 square feet of 
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commercial space under development, 200 undeveloped acres designated for 
future office space use, 100 undeveloped acres designated for future 
dwelling/office use; 



• Economic development underway along I-265 between I-64 and I-71. 
Eastpoint Business Center (600 acres, Kentucky); 



• Commercial/office park/residential development along Blankenbaker Parkway 
near I-64 (e.g., Blankenbaker Crossing, Kentucky); 



• Economic development/expansion of Bluegrass Industrial Park, both ongoing 
and planned, I-265/I-64, Jeffersontown, Kentucky; 



• Office/research park under development along Hurstbourne Parkway, between 
I-64 and I-71. Hurstbourne Green (200 acres, Kentucky); 



• Economic development/redevelopment in downtown Louisville, both ongoing 
and planned (e.g., East Main and Industrial Lands projects). See Appendix F 
for a list of all projects; 



• Planned Technology Park of Greater Louisville (formerly Naval Ordinance). 
The facility includes 10 large manufacturing units and numerous offices, 
support and other buildings on 142 acres. Currently houses 11 tenants and 980 
jobs. 



 
Parks/Recreation Development Projects 



• Planned Waterfront Park expansion in Louisville. Continued development of 
parkland and pedestrian/bike paths along the Kentucky side of the Ohio River 
(including the Louisville Loop multiuse trail); 



• Indiana Greenways Project. Planned parkland/open space/pedestrian and bike 
paths along the Indiana side of the Ohio River waterfront in the area of 
Jeffersonville and Clarksville; 



• Transition of about 2,000 acres of INAAP to parkland and nature preserve 
along the Ohio River.  



 
Water or Energy-related Development Projects 



• Ongoing reconstruction of the Ohio River Locks near the Falls of the Ohio; 
• Planned IG & E Hydroelectric Plant expansion; 
• Planned construction of the Dynegy power plant near Crestwood in Oldham 



County. 
 
Others 



• Northern Training Complex, Fort Knox, Kentucky. The Army has previously 
announced the Notice of Availability of the DEIS for its proposal to construct 
and operate the Northern Training Complex on approximately 2,945 acres 
(2,303 forested acres and 642 acres of open land) of Fort Knox, west of the 
Salt River in Bullitt County, Kentucky. The purpose of the proposed Northern 
Training Complex is to construct and operate a multi-purpose digital training 
range and a series of maneuver areas, drop zones and landing zones. The Draft 
EIS states that the "facilities would provide a multi-functional war-fighting 
capability to meet the Army's training needs for soldiers in urban and restricted 
combat scenarios. Construction of these facilities would upgrade existing 
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substandard range facilities and expand the installation's training capacity to 
train armor soldiers in a realistic training environment for urban and restricted 
terrain combat." The USFWS Biological Opinion on the project evaluated the 
impact of this major action on the Indiana bat. The USFWS determined that 
the project would remove approximately 2,000 acres of hardwood forest likely 
to contain suitable roosting and foraging habitat for the Indiana bat. The 
removal of this habitat during the maternity season (March 16 to September 
15) could cause direct mortality to individual bats or maternity colonies. 
Indirect effects would result if the proposed action resulted in the loss of all 
suitable roosting sites within one square mile of the project area or if overall 
forest cover within one square mile is reduced to less than 30 percent. Bats 
would need to search for new roosting habitat, thereby incurring added stress 
during a period when their energy reserves are already low; 



• North County Action Plan. The Jefferson County Metropolitan Sewer District 
(MSD) had plans in 1991 to construct and improve over thirty miles of 
wastewater corridors in northern Jefferson County, Kentucky. Proposed right-
of-way width including final corridor and construction easement was set at 
fifty feet. Some of these corridors ran parallel to existing stream channels. Mist 
netting was conducted in June and July of 1991. Investigators captured two 
postlactating Indiana bats on an unnamed tributary of Goose Creek near I-71 
north of its junction with the Watterson Expressway. These captures indicated 
the presence of a maternity colony within one to two miles of the capture 
location. Further study along I-71 attempted to find roost trees with exfoliating 
bark or cavities along the project corridor. Roost trees were not found during 
these additional investigations. Investigators also concluded that the proposed 
sewer project would clear a relatively narrow corridor adjacent to a busy 
interstate and therefore would not interrupt bat travel corridors; 



• Ohio River Mainstem Systems Study, J.T. Myers and Greenup Locks 
Improvements.  The U.S. Army Corps of Engineers (USACE) is studying the 
potential to alleviate commercial navigation traffic congestion at the Greenup 
and Myers Locks and Dams during periodic maintenance. Each site consists of 
one 1,200-foot main lock chamber and one 600-foot auxiliary lock chamber. 
USACE proposes to extend the auxiliary chambers by 600 feet resulting in 
twin 1,200 chambers at each site. The auxiliary chambers would thus 
accommodate full traffic diversion during maintenance of the main locks. The 
Ohio River Mainstem System Study and the Interim Feasibility Report/EIS for 
the J.T. Myers and Greenup Lock Improvements identify long-term 
maintenance and construction needs within the Ohio River navigation system 
including six additional projects requiring structural improvements. These 
future projects involve the Emsworth, Dashields and Montgomery Locks and 
Dams (upper river) located 310 miles upstream of the Greenup project, and the 
Captain Anthony Meldahl, Cannelton, and Newburgh Locks and Dams (middle 
river) immediately downstream of the Greenup Project. USACE surveys for 
threatened and endangered species at the J.T. Myers and Greenup sites 
included mussel surveys and mist net surveys for Indiana bats. No live 
federally listed species, including terrestrial and aquatic species, were found 
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during site inventories at the Greenup site. A relic shell of a Ring pink mussel, 
which is federally endangered, was collected approximately 1.5 miles 
downstream of the lock and dam during the mussel survey. The EIS notes that 
species with previous records and/or potential to occur in the Greenup Pool 
include the trout-perch, a Kentucky species of special concern. Mist net survey 
for Indiana bats did not confirm the presence of this species, but the evaluation 
concluded that habitat quality for this species was low to moderate. USACE 
surveys at the J.T. Myers site did not result in the collection of any federally 
listed threatened or endangered mussels. The USFWS Fish and Wildlife 
Coordination Act report noted one significant mussel bed about two miles 
upstream of the Myers site and an occurrence of the federally listed Fat 
pocketbook pearly mussel downstream of the project in the Wabash River. The 
EIS reports that the Indiana bat is known to occur in the project area where any 
bottomland forest is potential summer foraging and reproductive habitat. A 
recent record for the species exists for a location that is within a few miles of 
the J.T. Myers project. On-site disposal would result in the temporary (during 
construction only) loss of 20.4 acres of prairie, 63.6 acres of maintained open 
land and approximately ten acres of shrub scrub habitat. These areas are 
potential spring and summer bat foraging habitat. The USACE also concludes 
that off-site disposal areas, which are cropland surrounded by bottomland 
hardwoods, have similar habitat value for bats. Both on-site and off-site 
restoration would involve replanting to existing, or pre-project, vegetation and 
therefore, should not affect bats over the long term. Beneficial use of the 
dredge material design on privately owned land would result in replanting of 
agricultural land to bottomland hardwoods, which the USACE expects to have 
a positive effect on bats. 



 
IV. COORDINATION AND IDENTIFICATION OF LISTED SPECI ES 



 
Coordination:  
Informal consultation with the USFWS Cookeville (Tennessee) and Bloomington 
(Indiana) Field Offices, was initiated in October 1998 when the agency was first 
contacted regarding the proposed project.  At that time, both the Cookeville 
(Tennessee) office and the Bloomington (Indiana) office were requested to provide 
information on rare and endangered species records to aid in the development of an 
environmental resources map.  The Kentucky Transportation Cabinet (KYTC) and the 
Indiana Department of Transportation (INDOT) initiated early coordination with the 
USFWS on December 3, 1998 and on December 22, 1998, respectively.  In addition, 
an Agency Scoping Meeting was held on September 8, 1999 in Louisville, Kentucky.  
The USFWS Cookeville (Tennessee) office and the Bloomington (Indiana) office 
were in attendance.  The purpose of the meeting was to provide preliminary 
information about the proposed project, and to identify issues of potential concern by 
the attending federal and state agencies.   
 
As a result of coordination efforts, the USFWS identified several federally endangered 
species that may occur within the project corridor.  Pursuant to the Endangered 
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Species Act (ESA) of 1973, as amended, the best scientific methods were employed to 
determine the existence of federally protected species within the project area.  The 
project area was searched for rock shelters, caves, forested riparian areas, wetlands 
and other habitat known to contain rare species.  A separate study was conducted to 
identify freshwater mussels from area streams and the Ohio River.  The ecological 
studies were conducted during 1999, and continued in 2000, evaluating ecological 
resources within the proposed project corridor.  As a summary of the field survey 
efforts, the Terrestrial and Aquatic (T&A) Baseline Report was originally developed 
in August 2000 and revised in August 2001.  The Kentucky Transportation Cabinet 
(KYTC) approved the T&A Baseline on October 24, 2001. 
 
An informal consultation meeting was held with the USFWS Cookeville (Tennessee) 
office, the Federal Highway Administration (FHWA), INDOT and KYTC on August 
13 and 14, 2002.  The purpose of the meeting was to provide the USFWS with an 
update on the proposed project and to resolve mitigation issues.  The meeting also 
included a windshield survey of the proposed eastern alignment. 
 
A Biological Assessment (BA) for the Louisville – Southern Indiana Ohio River 
Bridges Project (Project) was completed in January 2003, and USFWS issued a 
finding on March 13, 2003 stating that the project is “Not Likely to Adversely Affect” 
endangered species. Subsequently (as stated by the USFWS in their letter of July 16, 
2010) “in compliance with the FHWA NEPA process, an amended BA… (was 
produced) …to re-evaluate potential effects on federally listed species and to consider 
any Project modifications that were not considered during the original informal 
consultation”. The amended BA was submitted to the USFWS on June 15, 2009, and 
addressed impacts to Indiana bat, Gray bat, Running Buffalo Clover, Short’s 
Goldenrod, Pink Mucket, Orangefoot Pimpleback, Fat Pocketbook, Ring Pink, 
Clubshell, Fanshell, Rough Pigtoe, Spectaclecase, Sheepnose, American Burying 
Beetle, Louisville Cave Beetle, Interior Least Tern, and Piping Plover. 
 
On July 16, 2010 the USFWS commented by letter that they agreed with the analysis 
and believed the information supporting the “no effects” determinations for all of the 
species was adequate with the exception of the gray bat and Indiana bat.  Regarding 
the gray bat USFWS indicated that it was unclear if the avoidance and minimization 
measures proposed within the amended BA would be adequate and/or would support a 
not likely to adversely affect determination for the gray bat.  They requested additional 
discussion of the avoidance, minimization, conservation, and protective measures 
linked back to specific effects on the species.  Regarding the Indiana bat USFWS 
indicated that they could not concur with a determination of “not likely to adversely 
affect" the species.  They also requested that KYTC commit to survey any suitable 
nesting areas for the interior least tern during subsequent nesting seasons prior to 
construction, and the results of such surveys be coordinated with their office in order 
to determine if further consultation is required, and that if bridge construction does not 
begin within five years, their office should be contacted to assess the need for 
reevaluation of the potential to adversely affect federally listed mussel species. 
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USFWS also indicated that if the proposed project requires the use of waste sites, then 
those areas should also be addressed within the amended BA.  
 
In a letter dated July 2010 KYTC responded to USFWS and indicated that the 
amended BA would include (1) a commitment to a survey of suitable nesting areas for 
the interior least tern within the project area during subsequent nesting seasons and 
prior to construction, (2) if the bridge construction does not begin in five years, 
USFWS will be contacted to assess the need for re-evaluation of the potential to 
adversely affect federally endangered mussel species, (3) the BA will be revised to 
define avoidance and minimization measures for specific effects of the project on the 
gray bat,  including all stream corridors on a cumulative basis, (4) revision of the BA 
to modify the effect determination to “May Affect – Is Likely to Adversely Affect”, 
and pursue entering into a Conservation Memorandum of Agreement (MOA) with 
your agency [USFWS] for the incidental take of Indiana bats, (5) if the project 
proposes the use of these sites, the BA will be amended to analyze potential effects of 
these sites on federally listed species.    
 
On September 15, 2010 the USFWS, in response to the July 2010 KYTC letter, agreed 
with the KYTC approach for revision and re-submittal of the BA.  They also indicated 
that “…should FHWA choose to enter into formal consultation to account for adverse 
effects on Indiana bats, a project specific BO would not be required if FHWA decided 
to enter into an Indiana bat Conservation MOA…If FHWA requests to enter into a 
Conservation MOA to account for adverse effects on Indiana bats, the context remains 
the same that concurrence of the BA and issuance of the Conservation MOA would 
remain dependent upon the definition of any waste sites.”   
 
In September 2010 KYTC and USFWS entered into an Indiana Bat Conservation 
MOA for  geotechnical drilling (rock bores) on a portion of  the Louisville and 
Southern Indiana, Two Bridge Alternative over Ohio River Project. The geotechnical 
information and analysis obtained from the drilling will assist in the design of the 
proposed twin tunnel bores under US 42 and the design of the structures involved with 
the Kentucky approach to the East End Bridge.  Payment was made to the Kentucky 
Natural Lands Trust for incidental take of Indiana bats in the form of Indiana bat 
maternal roosting and foraging habitat totaling no more than 23.25 acres. 
 
On March, 2011 the USFWS, commenting by letter on the Supplemental 
Environmental Impact Statement, stated that “…the Federal Highway Administration 
is in the process of re-evaluating the Biological Assessment for the proposed project 
and has not provided a final Biological Assessment and determination of effect for 
listed species that may occur within the project area.  The final Biological Assessment 
should consider any project modifications that occur as a result of the SEIS; additional 
informal consultation will be necessary and formal consultation may be required if 
adverse effects to listed species will occur.  Specific measures to avoid and minimize 
impacts to listed species may also be necessary pending our review of the specific 
level and type of impacts associated with the preferred alternative.” 
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Identification of Listed Species: 
On November 27, 2006, the Cookeville (Tennessee) Field Office, USFWS, the lead 
USFWS office during the development of the EIS, designated the Frankfort 
(Kentucky) Field Office, USFWS, as the lead USFWS office for the revised BA.  The 
Frankfort Field Office, working with the Kentucky Transportation Cabinet (KYTC), 
developed the species list to be addressed in the revised BA.  This list is considered 
current as KYTC also consulted two other species listings (Kentucky State Nature 
Preserves and Kentucky Department of Fish and Wildlife Resources) to verify all 
species to be considered.    KYTC has indicated that there are no additional Indiana-
listed species to be added.  Most recently the 2008 endangered, threatened, and 
candidate species list compiled by the USFWS, Kentucky Field Office was consulted.  
The following species will be addressed in this BA: 



  
Myotis sodalis (Indiana bat) 
Myotis grisescens (Gray bat) 
Trifolium stoloniferum (Running Buffalo Clover) 
Solidago shortii (Short’s Goldenrod) 
Lampsilis abrupta (Pink Mucket) 
Plethobasus cooperianus (Orange-foot Pimpleback) 
Potamilus capax (Fat Pocketbook) 
Obovaria retusa (Ring Pink) 
Pleurobema clava (Clubshell) 
Cyprogenia stegaria (Fanshell) 
Pleurobema plenum (Rough Pigtoe) 
Cumberlandia monodonta (Spectaclecase) 
Plethobasus cyphyus (Sheepnose) 
Nicrophorus americanus (American Burying Beetle) 
Pseudanopthalmus troglodytes (Louisville Cave Beetle) 
Sterna antillarum (Interior Least Tern) 
Charadrius melodus (Piping Plover) 
 



These federally protected species are discussed in the following sections. 
     
V. SPECIES STATUS 
 



1. Indiana Bat  
The Indiana Bat (Myotis 
sodalis) was officially listed as 
an endangered species 
September 24, 1976, 41 FR-
41914. It occupies a large 
portion of the eastern United 
States. Historically, the species 
range extended through 
southeastern and central United 
States.  The species migrates 
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seasonally between winter and summer roosts. It is known to hibernate in caves in 
winter and to raise its young in large old trees in forested areas during summer 
months.  Pregnant females give birth to single young, typically in June or July.  The 
females and young band together, sometimes forming large colonies, underneath the 
loose bark of trees.  These maternity colonies are generally found in close proximity to 
water.   Summer habits of the male Indiana bats are not so well known, except that 
most leave the caves in which they hibernate from October to April.  Indiana Bats 
have highly specific temperature needs for winter hibernation.  The limited numbers of 
winter caves used by the Indiana bat suggests that few caves meet the rigid 
requirements.  Presently, half of all known hibernating Indiana bats winter in Indiana.  
 
It has been determined that maternity colonies use multiple roosts, apparently having 
one primary roost and several secondary roosts. Lactating Indiana bats typically forage 
a few miles from the maternity roost.  Indiana bats prefer old forests with large trees, 
scattered canopy gaps, and open understories (USFWS 1999, HNF 2000).  However, 
the Indiana bat may persist in highly altered and fragmented forest landscapes for 
some unknown period of time.  Instances have been documented of bats using forest 
altered by grazing, swine feedlot, row-crops, hay fields, residences, clear-cut harvests, 
and shelterwood cuts (Garner and Gardner 1992).  Several roosts have been located 
near lightly traveled, low maintenance roads (HNF 2000), as well as near I-70 at the 
Indianapolis Airport (USFWS 2002).  Although, Indiana bats may be more adaptable 
than previously thought, it still is not known how a maternity colony’s stability and 
reproductive success responds to increasing levels of habitat alteration and 
fragmentation (USFWS 2006). 
 
Female Indiana bats establish traditional summer ranges which they return to annually 
(site fidelity).  It is recognized that due to the ephemeral nature of roosting sites, site 
fidelity is not limited to specific trees.  Instead, Indiana bats also exhibit site fidelity to 
their general maternity roosting and foraging areas (Rick Clawson, personal 
communication, Missouri Department of Conservation; Kurta in press; both cited in 
USFWS 2002 b).  Telemetry studies of a maternity colony in Indiana have shown that 
bats are still returning to areas that were formerly part of their foraging range even 
after those areas are cleared and in industrial use (John Whitaker, personal 
communication; cited in USFWS 2002 b). Due to the ephemeral nature of their roost 
trees, so long as adequate roosting opportunities are available in the general area, bats 
are probably not dependant on the continued suitability of a specific tree.  There is 
evidence that colonies are able to relocate after the loss of a roost tree.  In Michigan, 
the focal point of a colony’s maternity activity shifted 1.24 mile over a three-year 
period after the primary roost tree fell down.  The area that they shifted to had been 
previously used by a single radio-tracked female for roosting during the summer prior 
to loss of the roost tree (Kurta et al. 2002; cited in USFWS 2002 b).  This is consistent 
with a number of other situations, where the bats moved to nearby roosts but retained 
the same commuting corridors and foraging areas once a primary roost tree of a 
maternity colony had been lost, (Humphrey et al. 1977; USFWS 2002; cited in 
USFWS 2002 b).  Bats move among roosts within a season and when a particular 
roost becomes unavailable from one year to the next.  Kurta et al. (1996; cited in 
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USFWS 2002 b) studied a maternity colony in northern Michigan over a three-year 
period, noting that roosting bats changed roost trees every 2.9 days, and that the 
number of roosts used by the colony ranged from 5 to 18.  Other studies have shown 
that adults in maternity colonies may use as few as two and as many as 33 alternate 
roosts (Humphrey et al. 1977; Gardner et al. 1991a; Garner and Gardner 1992; 
Callahan 1993; Kurta et al. 1993a; 3D/E 1995; all cited in USFWS 2002 b).  Due to 
the ephemeral nature of their roost trees, Indiana bats are not dependant on the 
continued suitability of a specific tree.  As such, female Indiana bats have evolved to 
move over the landscape in response to the ephemeral nature of maternity roosts (i.e., 
large, dead trees).  This coordinated relocation of a maternity colony is only known to 
occur in a slow, methodical manner, into familiar habitat (Kurta et al. 2002; cited in 
USFWS 2002 b). In this Michigan study, the focal point of a colony’s maternity 
activity shifted 1.24 miles over a three-year period after the primary roost tree fell 
down.  The area that bats shifted to had been previously used by a single radio-tracked 
female for roosting during the summer prior to loss of the roost tree (Kurta et al. 2002; 
cited in USFWS 2002 b).  This is consistent with a number of other situations where 
the primary roost tree of a maternity colony had been lost and the bats moved to 
nearby roosts but retained the same commuting corridors and foraging areas 
(Humphrey et al.1977; USFWS 2002a; cited in USFWS 2002b).  Although Carter 
(2003; cited in USFWS 2002b) recognizes that female Indiana bats are faithful to a 
colony site, he suggests that, in the long term, Indiana bat maternity colonies must be 
“nomadic” because of their dependence on an ephemeral resource such as large, dead 
trees.  Despite this theory, there is no evidence to suggest that bats are able to adapt to 
a sudden, abrupt loss of familiar gathering places and familiar roosting and foraging 
habitat.  The availability and quality of adjacent habitat is important to the 
maintenance of a maternity colony (USFWS 2005; cited in USFWS 2002 b).  Habitat 
loss or alteration may result in a change of some or all portions of their traditional 
roosting areas, foraging areas or travel corridors (USFWS 2006). 
      
The Indiana bat (Myotis sodalis) is a medium-sized member of its genus.  Its 
appearance closely resembles that of the common Little brown bat, with which it is 
often mistaken.  It differs from the Little brown bat in having a keeled calcar and 
slightly smaller feet with toe hairs not extending beyond the toes.  The nose of the 
Indiana bat is often pinkish to pinkish gray in color.  
  
The largest populations of Indiana bats in Kentucky occur in eastern Kentucky in the 
Cumberland Plateau Physiographic Region, but occurrences are scattered throughout 
the state. Critical habitat for the Indiana bat includes Bat Cave in Carter County, 
Kentucky and Coach Cave in Edmonson County, Kentucky. In Indiana, critical habitat 
includes Wyandotte Cave in Crawford County and Ray’s Cave in Greene County.  
  
In the past, Indiana bat populations drastically declined because of alterations to cave 
entrances. Improper gating of caves has restricted the bats from winter roosts and 
altered the air flow and temperature in the caves. Vandalism and commercialization of 
caves has also had an impact. Other reasons of decline in the Indiana bat population 
include impoundment of waterways, deforestation of summer habitats, stream 
channelization and pesticide applications. 
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Project Area Context: 
The Indiana bat was previously recorded from the forested riparian area of an 
unnamed tributary near Longview, Jefferson County, Kentucky (KSNPC data) (see 
Exhibit 1).  This is a 1991 record of two postlactating Indiana bats. These captures 
indicated the presence of a maternity colony within one to two miles of the capture 
location. Further study along I-71 attempted to find roost trees with exfoliating bark or 
cavities along the project corridor. Roost trees were not found during these additional 
investigations. 
 
In southern Indiana, Whitaker et al. (2001) reports that Cope and Richter (1978) 
caught 6 Indiana bats at Muddy Fork Creek (see Exhibit 1).  Whitaker and Gummer 
(2001) reported that no Indiana bats were captured in 37 nights of netting in 1992-
1999 in 9 Indiana counties in the Ohio River basin (including Clark County in which 
this project in-part occurs).  They also stated that apparently Indiana myotis are 
increasingly uncommon in southern Indiana. 
 
No winter hibernating caves are known from the vicinity of the proposed project. 
 



 
 











 



Biological Assessment  Revised September, 2011 14 



 
2. Gray Bat  



The Gray Bat 
(Myotis grisescens) 
was listed as 
endangered on April 
28, 1976, 41 FR 
177736 17740.  Field 
studies for the Gray 
bat were conducted 
to determine the 
presence or absence 
of the Gray bat 
within the project 
impact area. Mist-
nets were set in 
riparian corridors within the project impact area.  Mist-net sites were the same as those 
for the Indiana bat. Gray bats are restricted to large cave systems in regions of the 
south central United States.   
 
The Gray bat (Myotis grisescens) is the largest member of the Myotis genus. The bat is 
dark colored, the dorsal fur having only one color on the hair shafts from base to tip.  
The Gray bat also has an unusual wing membrane attachment at the ankle rather than 
the base of the toe as in other members of its genus. 



 
The Gray bat is a year-round resident of caves, but may migrate seasonally between 
hibernating and maternity caves. Their caves must meet certain temperature and 
environmental criteria; thus, all caves are not suitable habitat. The bats are extremely 
loyal to particular home territories.  Maternity caves are typically located within a 
kilometer of streams or reservoirs.  Summer colonies may occupy a traditional area 
with several roosting caves. Adult pregnant females give birth to a single young in late 
May to early June.  During this time, the lactating females and their young amass in 
one specific traditional maternity cave.  Males and non-reproductive females cluster in 
other caves within the colony’s home range.   
 
Foraging of gray bats in summers is strongly correlated with the open water of rivers, 
streams, lakes or reservoirs (U.S. Fish and Wildlife Service 2009).  Tuttle (1976) 
reported that gray bat foraging occurred primarily over large rivers and reservoirs. La 
Val et al. (1977) found that most gray bats forage over the larger streams, but some 
gray bats use even the smallest of permanently flowing streams for foraging.  Johnson 
(2002) used Anabat II to sample 213 stream sites in northwest Georgia. His model 
indicated that gray bats more frequently foraged over larger, downstream portions of 
streams and rivers rather than narrower, upstream portions. This study in northwest 
Georgia has findings similar to what Hudson (1996) reported from Alabama.  Johnson 
found that third-order and larger streams yielded 79.4% of sampling locations 
producing gray bat.  He suspected that gray bats probably cannot efficiently forage in 
narrow, upstream portions of streams (orders 1 and 2) because of increased clutter 
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over the stream surface that masks prey echoes and decreases prey detection and 
increases flight difficulty, as  Mackey and Barclay (1989) and  Brigham et al. (1997) 
also speculated for bats. After leaving roost sites, gray bats usually fly in the forest 
canopy, occasionally wandering to drink and forage over farm ponds (Tuttle, 
M.D.1976).  Johnson (2002) found that the percent of pasture/hayfields land-use was a 
significant predicator of gray bat presence in the macro-habitat model, which is 
consistent with previous studies (Menzel et al. 2000) that reported that gray bats used 
fields more than intact forests, but less than riparian areas. Gray bats in Missouri 
foraged over waterways adjacent to forested areas more often than waterways adjacent 
to pastures (LaVal et al. 1977). Johnson (2002) also found that gray bat presence was 
negatively correlated with water clarity, indicating that gray bats were more likely to 
forage over more turbid waters. He indicated that this is probably a factor of water 
turbidity being positively correlated with stream order. Larger streams were more 
turbid in his study area in northwest Georgia. 
 
Gray bats may fly considerable distances during nightly foraging trips (Mitchell and 
Martin 2002). Distances of 19 to 34 km (12 to 21 miles) have been recorded. Tree 
canopy is used by gray bats for protection along corridors to foraging areas and in the 
vicinity of roost caves. Clearing of vegetation near cave entrances increases gray bat 
susceptibility to predators such as the screech owl (Otus asio), which has much greater 
difficulty capturing bats in forest canopy (Mitchell and Martin 2002).  The bats usually 
fly in the forest canopy if it is available (Tuttle 1976), and primarily use tributaries of 
large waterways as foraging areas and flyway routes to gain access from roost sites to 
open-water habitats (La Val et al. 1977); but La Val et al. (1977), Thomas (1994), and 
Best and Hudson (1996) noted that gray bats do not always go to the nearest body of 
water, but some fly over land to more distant foraging sites or other tributary systems 
which they follow to open-water habitats. 
 
The species is an opportunistic forager (USFWS 2009) and they eat a variety of flying 
aquatic and terrestrial insects present along rivers or lakes (USFWS 2010).   As 
discussed in Mitchell and Martin (2002), food includes a variety of insects that 
comprise at least 55 families (Clawson 1984, Best et al. 1997). Insect orders important 
to the diet are flies (Diptera), beetles (Coleoptera), caddisflies (Trichoptera), moths 
(Lepidoptera), wasps (Hymenoptera), stoneflies (Plecoptera), leafhoppers 
(Homoptera), and mayflies (Ephemeroptera) (Whitaker et al. 2001, Rabinowitz and 
Tuttle 1982; Clawson 1984; Brack 1985; Lacki, Burford, and Whittaker 1995; Best et 
al. 1997). Best et al. (1997) found that the most common prey, in decreasing order of 
dietary presence, were moths, flies, and beetles. Gray bats were highly selective of 
prey for these three taxa, which represented almost 50 percent of the total diets of gray 
bats at Blowing Wind Cave, Alabama. Whitaker et al. (2001) reported on the food of 
the gray bats from quarry at Camp Chelan near Sellersburg, Indiana (about 3.2 miles 
from this highway project). He found that the major foods of the gray bats at 
Sellersburg appeared to be midges (Chironomidae) and other dipterans, in spring and 
fall, with various kinds of beetles comprising the major foods in summer. In summer 
numerous beetles were eaten, including scarabeids, carabids, and chrysomelids. The 
chrysomelids were mainly spotted cucumber beetles, Diabrotica undecimpunctata, a 
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favored food of big brown and evening bats . This species is an important agricultural 
pest. Beetles appeared to be a favored food of the Sellersburg gray bats through much 
of the year, although a number of other kinds of insects were eaten. Moths were often 
eaten, caddis flies formed a significant part of the diet in April, June and September; 
and brown lacewings (Hemerobiidae) were of some importance throughout the year. A 
few spiders and orthopterans were also eaten. 
 
The primary population centers for the Gray bat are the southern Appalachian and the 
Ozark areas. In Kentucky, Gray bats may be found throughout the state. Major 
maternity colonies and hibernacula occur in the Pennyrile Physiographic Region. A 
few maternity sites also occur in the Bluegrass Physiographic Region. Jesse James and 
Coach Caves in Edmonson County, Kentucky are Priority 1 sites (caves occupied 
presently or in the past by more than 50,000 bats). The Gray Bat Recovery Plan does 
not document Priority 1 sites in Indiana.  
 
Because Gray bats are year-round residents of caves, they are especially vulnerable to 
human disturbance. Major reasons for the decline in Gray bat populations include 
alterations to cave entrances (closures/improper gating), cave commercialization, 
vandalism of caves, stream channelization leading to siltation that reduces aquatic 
insect populations, waterway impoundments leading to flooding of hibernacula and/or 
nursery sites, deforestation, and insecticide applications.  
 
Project Area Context: 
According to USFWS (2009) the main focus of the 1982 recovery plan was to protect 
hibernacula and maternity sites from disturbance, and there have been extensive efforts 
undertaken since 1982 to accomplish this task. The gray bat has recovered in many 
areas and the overall range-wide estimate continues to increase. At the time of listing, 
the estimated population of the species was approximately 1.6 million. The species 
increased approximately 104% between 1982 and 2007.  Based upon USFWS (2009), 
it also appears as if gray bats are likely increasing in the project area.  
 
The Gray bat was previously recorded from the forested riparian area in the Little 
Goose Creek drainage area between River Road and US 42 in east Jefferson County 
(KSNPC data).  In southern Indiana a gray bat maternity colony is known from a 
flooded abandoned limestone quarry at Camp Chelan near Sellersburg, Indiana 
(approximately 9 miles from downtown Louisville) (Exhibit 1) and gray bats have 
been mist-netted from Muddy Fork Creek and Silver Creek near the quarry (Exhibit 
1). According to USFWS (2009) this population is increasing in numbers. 
Additionally, gray bats have been captured on the property of the INAAP at 
Charlestown, Indiana; another roost is thought to exist there in one or more of the 
numerous caves, most likely in the upper Jenny Lind Run area.   Results of bat surveys 
on INAAP established that most of the gray bats foraging on the installation roost at 
Sellersburg Quarry in Sellersburg, IN.  The USFWS has identified gray bat habitat 
within the Jenny Lind Run and Little Battle Creek drainages on the INAAP (Exhibit 
1). According to Martin (2007), the portion of the installation that is under state 
control contains all of the available foraging habitat. The property being acquired by 
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the state will also be fenced to control access. INAAP has an INRMP dated 1997 and 
an ESMC dated April 2000 that provides for management of the gray bat. Current 
management practices consist of access restrictions to foraging areas; protection of 
stream, riparian, and karst areas; and restriction of pesticide applications in foraging 
areas. Tree planting recently accomplished along a stretch of Jenny Lind Creek was 
part of an industrial site clean-up project. Gray bat management at INAAP is a 
collective effort among the Army, IDNR, and USFWS.  According to USFWS (2007), 
the Army has worked closely with the USFWS to conserve the bats and meet 
Endangered Species Act requirements during the INAAP closure process.  As part of 
that process, a large portion of the base was given to the State of Indiana to expand 
Charlestown State Park.  The USFWS worked with the Defense Department and the 
state to ensure that habitat for listed bats was protected and enhanced through the park 
development process.  Staff from Bloomington's Environmental Contaminants have 
also been involved in this site, working closely both with Defense and the state to 
ensure that areas contaminated during ammunition production at the site were 
remediated to alleviate potential for contaminants to adversely affect the endangered 
gray bats at the site, and to provide areas where the public could safely enjoy the 
newly expanded state park. The USFWS and the State plan to continue their 
partnership, including plans for developing educational displays at Charlestown State 
Park to educate the public about the endangered bats that live there. 
  
 3. Running Buffalo Clover 
Running buffalo clover (Trifolium stoloniferum) was listed by the USFWS as an 
endangered species on July 6, 1987, 52 FR 21478 21481. Running buffalo clover is a 
perennial native clover found locally in Kentucky and Indiana.  It is a member of the 
legume family, forming long runners from its base and having a distinctive pair of 
leaves on the flower stalk.  In Kentucky, the running buffalo clover is found only in 
the Bluegrass Region.  Running buffalo requires periodic disturbance and a somewhat 
open habitat to successfully flourish, but it cannot tolerate full-sun, full-shade, or 
severe disturbance.  Habitats vary for this species, ranging from stream banks and low 
moist forests to successional areas in mesic forests. What all these different habitats 
have in common is moderate periodic disturbance such as light grazing or animal 
trails. Running buffalo clover also has been found at sites such as cemeteries and 
lawns that have been historically maintained only by occasional mowing. This is a 
disturbance regime that mimics the natural conditions for this species.  Running 
buffalo clover may have depended on bison to periodically disturb areas and create 
habitat, as well as to disperse its seeds. As bison were eliminated, vital habitat and a 
means of seed dispersal were lost.   
 
The plant has declined throughout its known range from the time early settlers moved 
into Kentucky and Indiana.  The cause of decline has not been fully understood, but it 
appears that the plant’s abundance was tied to the movement of large herbivores such 
as bison. Apparently, running buffalo clover was relatively common in early 
settlement times, particularly in the Bluegrass area. Changes in land use and habitat 
loss related to settlement as well as the loss of large herbivores likely contributed 
greatly to the plant’s decline. The introduction of exotic weeds has been a contributing 
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element to the decline also. Competition between the clover and its weedy associates 
and overtopping by competitors is a factor to its survival. 
 
Project Area Context: 
A protected population of running buffalo clover occurs on the Wolf Pen Branch Mill 
Farm site north of the project near Prospect (Exhibit 7). 



 



 4. Short’s Goldenrod  
Short’s goldenrod (Solidago shortii) was first listed as federally endangered on 
September 5, 1985, 50 FR 36085 36089.  The plant is endemic to Kentucky, and is 
known historically from a very small geographic area.  The range of Short’s goldenrod 
is entirely within the Inner Bluegrass physiographic region in the Eden Shale Belt.  Dr. 
Charles Wilkins first collected the plant in 1840 from the Falls of the Ohio River area 
near Louisville.  It was named for the botanist C.W. Short who also documented 
specimens at the Falls of the Ohio River area. The Falls of the Ohio River, a large 
outcrop of Devonian limestone, is situated between Louisville, Kentucky and New 
Albany, Indiana.  Short’s goldenrod has not been found there since the late 1860's. 
The site received a great deal of disturbance with the development of the city of 
Louisville and the lock and dam construction near the Falls of the Ohio River.  Prior to 
lock and dam construction, the area was a series of chutes and rapids, with large rock 
outcrops and several rocky islands. The islands are now greatly altered, destroyed or 
inundated.  The plant is now considered extirpated from the area.  In Kentucky, it is 
known from only one area near the Blue Licks Battlefield State Park in north-central 
Kentucky.  Lucy Braun discovered it there in 1939.  The Blue Licks area is currently 
the only site known to harbor the rare goldenrod.  The most recent list for Kentucky, 
compiled by the Kentucky Field Office of the USFWS does not list Short’s 
goldenrod for Jefferson County, Kentucky, presumably because they now 
consider it to be extirpated there, and as mentioned above, it is considered to be 
extirpated from the Falls of the Ohio.   It is not listed for Clark County, Indiana.   
 
The large gap in the goldenrod’s range suggests it may have been associated with the 
bison herds that historically ranged the Bluegrass area.  Lucy Braun speculated that 
bison helped maintain open habitat in which Short’s goldenrod could thrive, and they 
may have played a part in seed dispersal. The plant could potentially be found 
anywhere along the old buffalo traces. It is known that buffalo traces occurred in 
association with Blue Licks, connecting Big Bone Lick in north-central Kentucky to 
Maysville along the Ohio River, and to Frankfort and Louisville.  The Falls of the 
Ohio River area may have been a fording site for the bison. Land use changes over 
time with the disruption of natural forest cycles and the use of pasture grasses such as 
fescues have likely contributed to the plant’s decline. 



 
  











 



Biological Assessment  Revised September, 2011 19 



5. Pink Mucket  
The federally endangered Pink mucket (Lampsilis abrupta) was listed as endangered 
June 14, 1976, 41 FR 24062 24067. It is known to inhabit the lower Mississippi and 
Ohio rivers and their larger tributaries. The pink mucket typically inhabits medium to 
large rivers with strong currents; however, it has also been able to survive and 
reproduce in areas of impounded reaches exhibiting river/lake conditions without 
flowing water.  Substrate preferences include sand, gravel, and pockets between rocky 
ledges in high velocity areas and mud and sand in slower moving waters.  Individuals 
have been found at depths up to one meter in swiftly moving currents and in much 
deeper waters with slower currents. 
 
Glochidia (larval forms) of the Pink mucket are born in September and discharged in  
June to attach to a host fish as it transforms into a juvenile mussel before dropping to 
the bottom of the stream. Laboratory studies have confirmed that four of nineteen fish 
tested are suitable hosts for the pink mucket.  These include the largemouth bass 
(Micropterus salmoides), spotted bass (Micropterus punctulatus), smallmouth bass 
(Micropterus dolomieu), and walleye (Stizostedion vitreum).  Other reported glochidial 
fish host species include the sauger (Stizostedion canadense) and the freshwater drum 
(Aplodinotus grunniens). Four specimens of this mussel were collected during the 
1982 Ohio River study by Williams and Schuster. There are historic records of this 
species from the Ohio River at Louisville. 
 
The Kentucky Department of Fish and Wildlife Resources reintroduced approximately 
1,100 juvenile pink mucket mussels into a Green River riffle located near 
Munfordville in Hart County in 2007. 
 
Project Area Context: 



According to Kentucky Department of Fish and Wildlife Resources (2005), there are 
no recent records (post 1984) of this mussel from the Ohio River within the project 
area. The closest recent Ohio River record is upstream in Pendleton County and 
downstream in McCracken County. 



 6. Orange-foot Pimpleback 
The Orange-foot pimpleback (Plethobasus cooperianus), also known as the Orange-
footed pearly mussel, is a species of large rivers in sand, gravel or sand/gravel mix 
substrates. It is typically found in 15-20 feet of water.   The species was listed as 
federally endangered in 1976, 41 FR 24062 24067. 
 
Historically, early records of the Orange-foot pimpleback show this species to be 
strictly an Interior Basin (Ohio, Tennessee, and Cumberland Rivers) species.  In the 
early 1900's the species was common in the Ohio and Cumberland Rivers.   It was 
reported by Ortmann (1918) to be rare in the Tennessee River. Presently, small 
populations are known from only the lower Ohio, Cumberland, and Tennessee Rivers.  
The species is considered to be extremely rare in these drainages with very limited 
distribution.  Potential fish host for the Orange-foot pimpleback glochidia is uncertain.  
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There is a past record of the species’ occurrence from the Ohio River at New Albany, 
Indiana. 
 
Project Area Context: 
According to Kentucky Department of Fish and Wildlife Resources (2005), there are 
no recent records (post 1984) of this mussel from the Ohio River within the project 
area. The closest recent Ohio River record is downstream in McCracken County. 
 



 7.  Fat Pocketbook 
The Fat pocketbook (Potamilus capax) was listed as a federally endangered species on 
June 16, 1976, 41 FR 24062 24067. The species occurs in medium to large-sized 
rivers. It may be found in flowing waters and stable substrate.  Its most likely habitat is 
a mixture of silt, clay and sand.  The Fat pocketbook often occurs around islands and 
back channels at depths of a few inches to eight feet. The fish host for the species 
glochidia is unknown, but is likely a large river species. The species was historically 
widespread and common locally in the Ohio, Mississippi and Cumberland Rivers.  
There is an historical record along the shoreline near Jeffersonville, Indiana.   At 
present it is considered sporadic in the Mississippi, lower Ohio, and extreme lower 
Cumberland River systems. 
 
As a large river species requiring lotic conditions, the Fat pocketbook is especially 
vulnerable to activities such as channel dredging related to navigation or flood control.  
Long-term dredging often has the result of shifting sandy substrates over large reaches 
of the stream bottom. 
 
Project Area Context: 
According to Kentucky Department of Fish and Wildlife Resources (2005), there are 
no recent records (post 1984) of this mussel from the Ohio River within the project 
area. The closest recent Ohio River record is downstream in Union County. 
 



 8. Ring Pink Mussel 
The Ring pink mussel (Obovaria retusa) is a large river species. It inhabits relatively 
shallow, swift waters with gravel and sand substrates.  The mussel was listed as a 
federally endangered species (1989, 54 FR 40109 40112) and has also been listed as 
State endangered in Kentucky and Indiana.  The Ring pink mussel (formerly called the 
Golf stick mussel) occurred historically in the large streams of the Ohio River basin 
including those in Pennsylvania, West Virginia, Ohio, Indiana, Illinois, Tennessee, 
Alabama and Kentucky. In Kentucky waters, the ring pink mussel has been taken in 
recent years only from the Tennessee River in McCracken, Livingston, and Marshall 
Counties, and from the Green River in Hart and Edmonson Counties. In Tennessee, 
the ring pink apparently still survives (based on collections by commercial mussel 
fishermen) in the Cumberland River in Wilson, Trousdale, and Smith Counties, and in 
the Tennessee River in Hardin County. One live specimen was taken in West 
Virginia's Kanawha River, Fayette County, in 1990.  Apparently, the species’ 
reproduction and distribution have been seriously impacted by the construction of 
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reservoirs in large habitat streams.  Siltation related to damming sections of the 
streams obliterates the required habitat of this species.   
 
The Ring pink’s specific food habits are not yet known. Likewise, the fish host used 
by the glochidia (larvae) is not known.  There are past records of this species from the 
Ohio River at Louisville.  
 
Mussels have generally been in decline since the beginning of modern civilization. 
Reservoir construction has been a major factor in the loss of mussel diversity through 
habitat destruction, siltation, and temperature changes. Impoundments may have the 
effect of eliminating species such as the ring pink that are not capable of adapting to 
reduced flows, altered temperatures and anoxic conditions. Because mussels are 
sedentary, sedimentation has very adverse impacts. Silt settling in pools above dams 
on large streams is often a result of agricultural practices and deforestation in upstream 
areas.      
 
Project Area Context: 
According to Kentucky Department of Fish and Wildlife Resources (2005), there are 
no recent records (post 1984) of this mussel from the Ohio River within the project 
area. The closest recent Ohio River record is downstream in Union County. 
 
 9. Clubshell 
The Clubshell (Plerobema clava) was listed as endangered by USFWS June 18, 1992, 
57 FR 27203 27. The Clubshell was once far more abundant in the Ohio River, but 
habitat and water quality degradation, due to extensive impoundments, industrial 
wastes, and agricultural run-off have had an adverse effect on the species. The exotic 
zebra mussel has also had a detrimental effect on this species.  Currently, in Kentucky, 
it is sporadic in the upper Green River.  
 
Project Area Context: 
According to Kentucky Department of Fish and Wildlife Resources (2005), there are 
recent records (post 1984) of this mussel from Jefferson County near the project area.  
However, Cicerello and Schuster (2003) indicated that its present Kentucky 
distribution is the upper Green River. 



 



 10. Fanshell  
The fanshell mussel (Cyprogenia stegaria) was federally listed as endangered on June 
21, 1990, 55 FR 25591 25595.  Over the past 100 years this species has undergone a 
substantial range reduction.  Once found in the Ohio, Wabash, Cumberland, and 
Tennessee Rivers as well as tributaries spread over nine states, current populations in 
Kentucky may include the deep channel of the Ohio River between Cincinnati and 
Pittsburgh; and the Salt, Licking, and Green Rivers.  



While little data has been confirmed regarding feeding, reproduction, and larval host 
species, the fanshell is reported too be a long-term breeder (holds glochidia over 
winter for spring release).  This species’ habitat requirements consist of medium to 
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large rivers having gravel substrate; individual mussels are believed to prefer relatively 
deep water with moderate current.   



Within the three known reproducing populations of the fanshell mussel many 
environmental factors have worked together to reduce its reproductive capacity.  The 
Green River population has been negatively impacted by runoff from oil and gas 
exploration and alteration of stream flow by upstream reservoir impoundments.  The 
Clinch River population has struggled with water quality due to land use along the 
river and from toxic substance spills from a riverside coal-fired power plant and coal 
mining.  The third reproducing population is located in the Licking River and is 
challenged by wastewater discharge and by the potential water supply development 
alternatives currently under consideration.  The Fanshell Technical/Agency Draft 
Recovery Plan, written in 1990, sets out to establish 12 viable populations in an effort 
to recover this endangered species.  While research into the life history of this species 
is under way, habitat destruction may make this task impossible. 



 
Project Area Context: 
According to Kentucky Department of Fish and Wildlife Resources (2005), there are 
no recent records (post 1984) of this mussel from the Ohio River within the project 
area.  
 



 11. Rough Pigtoe  
The rough pigtoe mussel (Pleurobema plenum) was listed as an endangered species on 
June 14, 1976, 41 FR 24062 24067.  This   rather large mussel is known to inhabit 
medium to large rivers in sand, gravel, and cobble substrates in shoals and sometimes 
found on flats and muddy sand. The rough pigtoe is believed to still exist in parts of 
the Tennessee, Clinch, Green and Barren Rivers.  It has been extirpated from the Ohio 
River and possibly the Cumberland River.  
 
Factors, which have led to the listing of the rough pigtoe mussel, include habitat 
destruction through impoundments, pollution, and drainage of bottomlands, exotic 
species introduction, and depletion of fish host populations.  It is believed that this 
species of mussel may use the rosefin shiner and bluegill as host fish for glochidia 
development. 
 
Project Area Context: 
According to Kentucky Department of Fish and Wildlife Resources (2005), there are 
no recent records (post 1984) of this mussel from the Ohio River within the project 
area. 
 



12. Spectaclecase 
The spectaclecase mussel (Cumberlandia monodonta) was listed as a candidate on 
May 4, 2004, 69 FR 24876 24904; and proposed for endangered status on January 19, 
2011, 76 FR 3392 3420.  The spectaclecase may still exist in 20 stream reaches in over 
10 states including Kentucky (Ohio, Green Rivers) and Tennessee (Tennessee, Clinch, 
Nolichucky, Duck Rivers; Caney Fork).   Some of these populations are feared to be 
represented by only one specimen.  The spectaclecase is believed to have vanished 











 



Biological Assessment  Revised September, 2011 23 



from hundreds of river miles compared to historical records.  This freshwater mussel 
occurs in large rivers and is commonly found on outside river bends below bluff lines 
in microhabitats, sheltered from the main force of current.  Common substrates 
preferred by the spectaclecase mussel include mud, sand/gravel, cobble and boulders 
in shallow riffles and shoals.  The spectaclecase has also been found in tree stumps, 
root masses and is believed to not move except to burrow deeper. 



General food habits of the spectaclecase are unknown. Reproduction is believed to 
occur twice a year with both spring and fall spawning and glochidial releases. No 
known glochidial hosts have been identified. 



 
Project Area Context: 
According to Kentucky Department of Fish and Wildlife Resources (2005), there are 
no recent records (post 1984) of this mussel from the Ohio River within the project 
area. 
 



13. Sheepnose  
The Sheepnose (Plethobasus cyphyus) was listed as a candidate species September 12, 
2006, 71 FR 53756 53835.  This is a medium-sized mussel that reaches sizes of 5.5 
inches.  It has valves that are thick and solid and the shells shape is elongate ovate, and 
moderately inflated (Butler 2002).  The shell is rounded on the anterior end and 
bluntly pointed to truncate on the posterior end (Butler 2002).  The Sheepnose mussel 
is a filter feeder like most other mussels.  The males release the sperm into the water 
and the females use their siphons to bring it in to fertilize the eggs (Butler 2002).   
Usually the sheepnose is found in larger streams.  In the large streams they are found 
in both deep runs and shallow areas with moderate to swift currents over gravel and 
coarse sand (Butler 2002).   
 
The historical range of the sheepnose consists of the Cumberland, Mississippi, Ohio, 
and Tennessee Rivers and many of there tributaries (Butler 2002).  It used to occur in 
77 rivers in 15 states (Butler 2002).  Now the sheepnose occurs in 26 rivers and 14 
states (Butler 2002).  This represents a range that is 66 percent less than what was 
originally reported.  Species decline is most notably due to habitat destruction from 
dams and reservoirs, pollution and dredging.  Cicerello and Schuster (2005) lists its 
distribution in Kentucky as sporadic nearly statewide.  
 
Project Area Context: 
According to Kentucky Department of Fish and Wildlife Resources (2005), there are 
no recent records (post 1984) of this mussel from the Ohio River within the project 
area. The closest recent Ohio River records are upstream in Campbell County and 
downstream in Daviess County. 
 



14. American Burying Beetle 
The American burying beetle (Nicrophorus americanus) was listed by the USFWS as 
an endangered species on July 13, 1989, 54 FR 29652.  The American burying beetle 
is the largest species of its genus in North America, measuring 0.98-1.4 inches in 
length. It was formerly known as the giant carrion beetle.  The American burying 
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beetle is nocturnal (active at night), lives for only one year, and typically reproduces 
only once. During the winter months when temperatures are below 60°F (15°C) 
American burying beetles bury themselves in the soil to overwinter. When 
temperatures are above 60°F (15°C) they emerge from the soil and begin the mating 
and reproduction process. American burying beetles are scavengers, dependent on 
carrion for food and reproduction.  Reproduction involves burying a small vertebrate 
carcass (1-9 ounces; 35-250 grams), laying eggs on the carcass, and then larvae 
feeding on the carcass until mature. The American burying beetle is unusual in that 
both parents provide care to their young. American burying beetles must compete with 
other invertebrate species, as well as vertebrate species, for carrion.  
 
Despite being considered feeding habitat generalists, the American burying beetle has 
disappeared from over 90% of its historic range. Habitat loss, alteration, and 
degradation have been attributed to the decline of the American burying beetle.  
Habitat requirements for American burying beetles, particularly reproductive habitat 
requirements, are not fully understood at this time. The American burying beetle has 
been found in various types of habitat including oak-pine woodlands, open fields, oak-
hickory forest, open grasslands, and edge habitat. Research indicates that American 
burying beetles are feeding habitat generalists. Data is lacking pertaining to American 
burying beetle reproductive habitat requirements, but species experts assume that they 
are more restrictive in selecting their reproductive habitat than feeding habitat. 



 
The historical distribution of the American burying beetle included the eastern half of 
North America from southern Ontario, Canada and the northern peninsula of Michigan 
to the southern Atlantic coastal plain.  At the time of listing there were only three 
known areas of occurrence. Two of these were in Oklahoma and one was in Rhode 
Island. The current distribution encompasses eight states, including Rhode Island, 
Massachusetts, South Dakota, Nebraska, Kansas, Arkansas, Texas, and Oklahoma.   
 
The cause for the decline of this species is not clearly understood. Declines could be a 
result of habitat fragmentation, habitat loss, carcass limitation, pesticides, disease, 
light pollution, or a combination of these factors.  Species experts believe the primary 
causes of decline are habitat loss and fragmentation. 
 
In Kentucky, USFWS lists the American burying beetle as historically known from 
Fayette, Henderson, Jefferson, Lyon, and Trigg counties. The last American burying 
beetle found in Kentucky came from Trigg County in 1974.  The USFWS considers 
this species to be extirpated from the state of Kentucky. 
 



15. Louisville Cave Beetle 
The Louisville cave beetle (Pseudanopthalmus troglodytes) was listed as a candidate 
species in 1994, 59 FR 58982 59028.  It was described from specimens collected from 
Oxmoor Cave, Jefferson County, Kentucky. During 1994, surveys of other caves that 
could potentially support the species were conducted by J. Lewis.  Ten caves were 
surveyed and the species was found in only one additional cave (Eleven Jones Cave). 
Oxmoor and Eleven Jones Caves are both within the Louisville metropolitan area. 
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Urban expansion has resulted in the loss of Oxmoor Cave.  In about 1990, the entrance 
to the cave was bulldozed shut and a residential subdivision was built over the area 
(Center for Biological Diversity, http:// www. biological diversity. org/ swcbd/ 
PROGRAMS/ bdes/ cp/ petitions/ INSECTS.pdf).  Eleven Jones Cave is located 
1,600 feet southwest of the intersection of Eastern Parkway and Poplar Level Road on 
the west bank of the south fork of Beargrass Creek bordering the Louisville Cemetery 
(Kleber, 2000). The cave is located approximately two miles south of the proposed 
project. 
 
Project Area Context: 
Eleven Jones Cave, the only extant location for the species, is located approximately 
two miles south of the proposed project. 
 



 16. Interior Least Tern 
The Interior Least tern (Sterna antillarum) was listed by the USFWS May 28, 1985, 
50 FR 21784 21792. It is a widely distributed species of the Atlantic and Gulf Coasts, 
but the interior race is found very locally. It is the smallest member of its family.  Both 
sexes of the bird are very similar in appearance.  
 
The species’ conservation and survival have been a concern for a long time because of 
habitat alterations, and the low numbers of birds.  Open or sparsely vegetated 
sandbars, gravel beaches, and alluvial islands which are the tern’s most used nesting 
and feeding sites, have been modified greatly by management strategies of major river 
systems.  Least terns are also known to nest on artificial habitats, such as dredge 
islands, dike fields, shores of reservoirs, and man-made sand and gravel pits.  To an 
extent, these areas may have replaced natural nest sites.   Eggs are generally laid in a 
shallow depression in the sand or gravel.   
 
The Interior Least tern is a migratory bird, spending its winter along the Gulf Coast 
from Texas to northern South America. Its breeding range historically included the 
Arkansas, Missouri, Mississippi, Ohio, Red and Rio Grande River systems.  The tern 
has continued to breed in most of these river systems, but its distribution is restricted 
to those streams less altered.  Numbers of the birds have apparently declined 
proportionately with modifications to sandbar and island habitats.  The terns are also 
very susceptible to nest and chick loss because of the nature of the ephemeral habitats 
in which they nest. In Kentucky, the interior least tern is a summer resident. It nests 
along the Ohio and Mississippi rivers in western Kentucky (Kentucky Department of 
Fish & Wildlife Resources, 2007).  Each year, about 300 pairs nest in the region. They 
nest directly on the sand in small scrapes they create by spinning in a circle. These 
small birds nest on sand and rock islands which appear along the rivers in summer.  
The nearest known nesting colony of the tern is in Gibson County, Indiana, which is 
roughly 100 miles west of the project. The tern is historically known from the Falls of 
the Ohio River area, and has attempted to nest there in the past (1967), but was not 
successful.  No Least terns were identified during project field studies. 
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Causes of decline in the Interior least tern populations have been due largely to human 
activities, including construction of navigation dams that alter sand and gravel bars in 
the rivers, and recreation in habitat areas that may cause adults to abandon nests.  
 
Project Area Context: 
According to the Kentucky Department of Fish and Wildlife Resources, near 
Lewisport, Kentucky, is the only known island (Island #18) in the Ohio River with 
nests of the endangered interior least tern. It is roughly 100 miles west of the project. 
The tern is historically known from the Falls of the Ohio River area, and has attempted 
to nest there in the past (1967), but was not successful. According to correspondence 
from the Kentucky Ecological Services Field Station of the USFWS, the species has 
been a sporadic nester on shoals or small islands in the Ohio River, including two sites 
in Spencer County, Indiana.   
 



 17. Piping Plover (migrant only) 
Piping plover (Charadrius melodus) populations were federally listed as threatened 
and endangered in 1985, 50 FR 50726 50734.  In Kentucky this species is listed as a 
“migrant only” by the USFWS.  The Northern Great Plains and Atlantic Coast 
populations are threatened, and the Great Lakes population is endangered. Piping 
plovers are considered threatened throughout their wintering range. According to the 
last breeding census in 1996, the Northern Great Plains population is the largest of the 
three breeding populations, numbering approximately 1398 breeding pairs. The 
Atlantic Coast population consists of 1372 breeding pairs, and the Great Lakes 
population was has only 32 breeding pairs. The highest concentration of birds reported 
in winter censuses are found in Texas, Louisiana, and Florida. However, only 63 
percent of the breeding birds counted in 1991 were reported during the winter census, 
suggesting that important wintering areas are still unknown. 
 
Piping plovers (Charadrius melodus) are small shorebirds approximately seven inches 
long with sand-colored plumage on their backs and crown and white under parts. 
Breeding birds have a single black breast band, a black bar across the forehead, bright 
orange legs and bill, and a black tip on the bill. During winter, the birds lose the black 
bands, the legs fade to pale yellow, and the bill becomes mostly black (USFWS, All 
About Piping Plovers, http://www.fws.gov/plover/facts.html). 
 
Piping plovers breed only in North America in three geographic regions: the Atlantic 
Coast, the Northern Great Plains, and the Great Lakes. Atlantic Coast plovers nest on 
coastal beaches, sand flats at the ends of sand spits and barrier islands, gently sloped 
fore dunes, sparsely vegetated dunes, and wash over areas cut into or between dunes. 
Plovers in the Great Plains make their nests on open, sparsely vegetated sand or gravel 
beaches adjacent to alkali wetlands, and on beaches, sand bars, and dredged material 
islands of major river systems. Great Lakes piping plovers breed on sparsely vegetated 
beaches, cobble pans, or sand spits of sand dune ecosystems along the Great Lakes 
shorelines. Piping plovers from all three breeding populations winter along South 
Atlantic, Gulf Coast, and Caribbean beaches and barrier islands, primarily on intertidal 
beaches with sand and/or mud flats with no or very sparse vegetation.  
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Plovers arrive on the breeding grounds during mid-March through mid-May and 
remain for three to four months per year. They lay three to four eggs in shallow 
scraped depressions lined with light colored pebbles and shell fragments. The eggs are 
well camouflaged and blend extremely well with their surroundings. Both sexes 
incubate the eggs, which hatch within 30 days, and both sexes feed the young until 
they can fly, about 30 days after hatching. Plovers depart for the wintering grounds 
from mid-July through late October. Breeding and wintering plovers feed on exposed 
wet sand in wash zones; intertidal ocean beach; wrack lines; washover passes; mud-, 
sand-, and algal flats; and shorelines of streams, ephemeral ponds, lagoons, and salt 
marshes by probing for invertebrates at or just below the surface. They use beaches 
adjacent to foraging areas for roosting and preening. Small sand dunes, debris, and 
sparse vegetation within adjacent beaches provide shelter from wind and extreme 
temperatures.  
 
In recent decades, piping plover populations have drastically declined, especially in 
the Great Lakes. Breeding habitat has been replaced with shoreline development and 
recreation. Availability of quality foraging and roosting habitat in the wintering 
grounds is necessary in order to ensure that an adequate number of adults survive to 
migrate back to breeding sites and successfully nest. 
 
In Kentucky the piping plover is a transient bird that uses shallow water wetlands, 
flooded agricultural fields, and shoreline, mudflat, and sandbar habitat of lakes and 
rivers.  Key habitat locations in Kentucky are transient lakes in Warren and Christian 
counties, shoreline of Kentucky and Barkley lakes, and mudflat and sandbar habitat on 
the Tennessee, Ohio, Mississippi, and Cumberland Rivers (Kentucky Department of 
Fish and Wildlife Resources, 2005).   
 
Project Area Context: 
Key habitat locations in Kentucky are transient lakes in Warren and Christian counties, 
shoreline of Kentucky and Barkley lakes, and mudflat and sandbar habitat on the 
Tennessee, Ohio, Mississippi, and Cumberland Rivers (Kentucky Department of Fish 
and Wildlife Resources, 2005).  Kentucky Department of Fish and Wildlife Resources 
list the piping plover as having a documented record from Jefferson County, 
Kentucky.  Mengel indicated that the piping plover was a rare transient in Kentucky.  
He described it as rare in Kentucky with most of the few records being from the Falls 
of the Ohio River between August and October (Mengel, 1965).  
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VI. SURVEY METHODS 
Prior to on-site investigations of the project area, applicable aerial, geologic and 
topographic quadrangle maps were reviewed for potential habitat areas. Field 
investigations began in early 1999 and continued through 2000. Additional field 
investigations were conducted in 2007.  Special notice was taken for the rare plant and 
animal species and potential habitat within the project area, and those surveys are 
detailed here.  
 
 1. Indiana Bat (Myotis sodalis) 
Literature sources were checked for known Indiana bat hibernacula in the project 
vicinity.  The project area was searched for the presence of caves during field 
investigations.  No Indiana bat hibernacula are known from the area, nor were any 
found during field investigations. 
 
A previous Indiana bat record near the project corridor was supplied by the KSNPC, 
and the USFWS indicated that the Indiana bat might inhabit the project area, 
particularly in the east end of the Louisville Metropolitan Area and in Clark County, 
Indiana where forested riparian areas occur.  Topographic maps and aerial 
photographs along with existing Indiana bat records were studied to plan sites where 
mist net surveys should be conducted.  
 
In 1999, mist-netting efforts were conducted in both Indiana and Kentucky at thirteen 
different sites (with multiple net locations per site) (Exhibit 1) for a total of fifty-three 
net nights within the project corridor. Sites were located along project area streams 
having mature trees and a relatively closed canopy, which created a natural flyway for 
the foraging bats.  Areas with more than 30 m (98') of mature trees on both sides of 
streams seem to be the preferred foraging habitat.  Indiana bats feed on flying insects 
typically found over canopied streams. Two sizes of 36 mm (1.4") mesh nets 
(approximately 12 m [39'] x 2.6 m [8.5'] and 6 m [20'] x 2.6 m [8.5']) were used, 
according to stream widths.  All nets were set two poles high under an enclosed 
canopy.  Nets were raised at dusk and taken down from midnight to 2:00 A.M., 
dependent upon bat activity in the area.  Bat detectors helped to determine activity 
levels in the area.  The USFWS recommends mist-netting be conducted between May 
15 and August 15, after which time, the young of the year have likely dispersed. 
 
When captures were made, mist nets were lowered and captured specimens were 
removed from the net.  All bats were identified by species, gender, and reproductive 
condition (gravid or non-gravid) and specific physical measurements were taken.  
Captured specimens were then marked on the wing and released unharmed.  This 
marking allowed any recaptures to be easily recognized. 
 
In an effort to identify the maternity roost trees for the Indiana bat and enable 
biologists to determine if roost trees occur in the direct path of any particular 
alternative, mist-netting and telemetry studies were conducted again in the summer of 
2000.  Mist nets were set up at sites where Indiana bats were captured in 1999, as well 
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as other potential sites.  Sites netted in Indiana and Kentucky during the 1999 and 
2000 seasons included (site numbers correspond to numbers located on Exhibit 1):  



1) Lancassange Creek at Utica Pike; 
2) Lentzier Creek at Utica Pike; 
3) Lentzier Creek approximately one mile north of Utica Pike; 
4) Goose Creek at Orion Road;  
5) the confluence of Goose Creek and Little Goose Creek;  
6) Goose Creek off Woodstone Way;  
7) an unnamed tributary to Harrods Creek northwest of Shadow Wood Lane;  
8) Hunting Creek (also a tributary to Harrods Creek) and Fox Harbor Road;  
9) Little Goose Creek and Avish Lane;  
10) the Wolf Pen Branch drainage area;  
11) an unnamed tributary adjacent to Woodside Drive;  
12) the Muddy Fork drainage area and at; 
13)  Eva Bandman Park near Beargrass Creek. 



 
Typically, between three and four nets were set up at nine sites, with a total of seventy 
net nights for the 2000 mist-netting season. It was anticipated that captured Indiana 
bats would be tracked back to the maternity roost trees. Total mist-nets set in both 
field seasons, at a total of thirteen sites,  equalled one hundred twenty-three net nights. 
 
As reported below, Indiana bats were captured during the 1999 and 2000 sampling.  
No additional sampling has been completed.  Indiana bats are assumed to still be 
present in the areas in which they were captured previously and in the general project 
area.   
 
 2. Gray Bat (Myotis grisescens) 
Literature sources were checked for known gray bat caves in the project vicinity.  The 
project area was searched for the presence of caves during field investigations.  In 
southern Indiana a gray bat maternity colony is known from a flooded abandoned 
limestone quarry at Camp Chelan near Sellersburg, Indiana (approximately 9 miles 
from downtown Louisville) (Exhibit 1). Additionally, gray bats have been captured on 
the property of the INAAP at Charlestown, Indiana; and another roost is thought to 
exist there in one or more of the numerous caves, most likely in the upper Jenny Lind 
Run area. 
 
Plans for field studies for the Gray bat followed that of the Indiana bat.  The USFWS 
advised of the potential for the Gray bat to occur within the proposed project corridor.  
KSNPC provided a previously known record of the Gray bat in the general area of the 
proposed project.  The same mist net sites used to study the Indiana bat in 1999 and 
2000 were also used to determine if the Gray bat foraged over streams within the 
project corridor (Exhibit 1). Gray bats captured were quickly examined, measured and 
released unharmed. 
 
After confirming during 1999 that Gray bats forage within the Louisville Bridges 
project impact area, further telemetry work was necessary to try to delineate the 
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maternity roosts and determine whether or not they occur within the area of any 
proposed alternatives.  Sites from which the bats were documented in 1999 
(Lancassange and Goose Creek drainages) were re-visited in June 2000, and three new 
sites were also netted. All sites were riparian corridors within the proposed project 
area.  
 
Small transmitters were attached to the backs of the five (four females, one male) bats, 
which were then released unharmed. Because personnel from the USFWS 
Bloomington Field office had informed the biologists of a Gray bat maternity colony 
near Sellersburg, Indiana (Whitaker et al., 2001), the team monitored that area during 
emergence in order to determine whether the captured bats used the Sellersburg site 
(approximately 9 miles from downtown Louisville)(Exhibit 1).  The INAAP at 
Charlestown, Indiana was also monitored during emergence.  USFWS personnel 
believe a maternity colony exists there also, most likely in the upper Jenny Lind Run 
area (Exhibit 1) (Whitaker et al., 2001).  The Goose Creek drainage area was 
monitored with receivers during emergence times to try and determine if a maternity 
colony may exist in eastern Jefferson County, Kentucky.  Results from the telemetry 
studies are included in Section VII. 
 
Gay bats were captured during the 1999 and 2000 sampling.  No additional sampling 
has been completed.  Gray bats are assumed to still be present in the areas in which 
they were captured previously and in the general project area. 
 
 3. Running Buffalo Clover (Trifolium stoloniferum) 
The Running buffalo clover’s habitat descriptions were carefully studied by the 
environmental team prior to 1999 field surveys.  Known sites were examined in an 
effort to familiarize team members with the plant’s characteristics.  Topographic maps 
and aerial photographs were studied to plan field activities in areas of high potential 
habitat.  In some cases, sites were driven and observed to further determine habitat 
potential.  Those areas chosen as high probability sites were walked and closely 
examined from late May to mid-June, 1999, which is the plant’s prime flowering 
period. 
 
An additional survey of the A-15 and C-1 alignments in Indiana was conducted on 
May 10 – 11, 2007, within the known blooming period of the clover.  Two botanists 
with JF New, Inc. walked the alignments and all potentially suitable habitats for the 
successful growth of the clover were identified and searched for the presence of the 
species. The surveyed areas consisted of deep woods and woods with thick 
undergrowth, open fields and actively mowed lawns.  Very little suitable habitat was 
found in either corridor.  It was concluded that the clover does not presently occur 
within the surveyed areas.   
 
Zach Couch with the Division of Environmental Analysis, Kentucky Transportation 
Cabinet conducted a survey of the C-1 and A-15 alignments in Kentucky during the 
spring of 2008.  Very little suitable habitat was found in either corridor.  It was 
concluded that the clover does not presently occur within the survey areas. 
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4. Short's Goldenrod (Solidago shortii) 
Prior to initiating fieldwork for the project, background information and studies on the 
Short’s goldenrod were reviewed.  Geographic maps, aerial photographs, and 
topographic maps were examined to help determine potential habitat to be 
investigated.  The environmental team conducted field surveys similar to the surveys 
conducted for the Running buffalo clover.  The surveys were conducted in September 
and October 1999 for Short's goldenrod in potential habitats throughout the project 
area.  In particular, areas were thoroughly searched that had historic records of the 
plant near the Falls of the Ohio. 
 
The most recent list for Kentucky, compiled by the Kentucky Field Office of the 
USFWS does not list Short’s goldenrod for Jefferson County, Kentucky, presumably 
because they now consider it to be extirpated there, and as mentioned above it is 
considered to be extirpated from the Falls of the Ohio.  It is not listed for Clark 
County, Indiana. 
 
 5-13. Fresh Water Mussels 
  Pink Mucket (Lampsilis abrupta)  
  Orange-footed Pimpleback (Plethobasus cooperianus) 
  Fat Pocketbook (Potamilus capax)  
  Ring Pink (Obovaria retusa)  
  Clubshell (Plerobema clava) 



  Fanshell (Cyprogenia stegaria)  
Rough Pigtoe (Pleurobema plenum)  
Spectaclecase (Cumberlandia monodonta)  
Sheepnose (Plethobasus cyphyus)  



 
In 1999, a mussel brail was used to determine the presence of mussel beds within the 
proposed alignments. A brail is an excellent reconnaissance tool because a large area 
can be sampled in a short time. Brailing was utilized to determine the presence of 
mussels within the areas of the proposed alignments.  Brail transects were established 
between approximately 150 m (500') upstream and 150 m (500') downstream of C-1 
and C3 (collectively), C2, B1, A8, A13, A-15 and A16.  At the time of sampling, A8 
was considered a viable alignment.  However, due to the number of archaeological 
resources impacted by the alignment, it was eliminated prior to the development of the 
DEIS.  Alignment A9 was designed as an alternate near east route.  Transects were 
spaced 30m (100'), 60m (200'), 90m (300'), and 150m (500') from the banks.  The brail 
was deployed at the upstream end of each transect and slowly dragged downstream.  
The brail was retrieved at the end of each transect at which time the debris and unionid 
shells were removed.  Riverbanks and shallow sand flats associated with the 
alternatives were searched for unionid shells and live unionids.  All mussels collected 
were measured, aged, sexed, and counted.   
 
Within each alignment that was sampled, habitat was characterized to estimate 
suitability for mussels.  Water depth was determined with a depth recorder at the end 
of each brail transect.  Substrate composition was estimated from a petite ponar grab 
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sample.  Water temperature and dissolved oxygen (DO) were measured with a YSI 
DO meter.  Water clarity was measured with a standard Secchi disk within each 
sampled area.  Studies were conducted in September and November 1999.  River 
conditions during both months were good for brailing, and both sampling sessions 
were conducted under low flow conditions. 
 
To supplement the brailing surveys previously discussed, mussel surveys were 
conducted September 4-10, 2007.  The primary objectives of this survey were to 
determine presence/absence of federally listed mussels, suitability of substrates for 
mussel colonization, the presence of mussel beds, and the general species diversity 
upstream, downstream and within the disturbance area of the proposed bridge piers.  
The USFWS, Kentucky Field Office was consulted and assisted in the development of 
the survey methodology.  A SCUBA mussel survey was designed and conducted at the 
two proposed crossings of the Ohio River and one proposed crossing of Harrods creek.   
 
The methodology employed survey transects (continuous strips) that were set 
perpendicular to the river flow.  Ohio River transects were placed at the two proposed 
Ohio River crossings.  Multiple transect groups were necessary to cover the width of 
the Ohio River. Three transect groups were utilized (Indiana shoreline = Group A, 
center channel = Group B, and Kentucky shoreline = Group C) at the downtown 
Louisville/Jeffersonville crossing (C-1 alignment) near Ohio River Mile (ORM) 603 
(see Figure 4).   Two transect groups (East End Indiana shoreline = Group D, and East 
End Kentucky shoreline = Group E) were placed at the Transylvania Beach crossing 
near ORM 595 (A-15 alignment) (see Figure 3).  Harrods Creek Transects were placed 
at one location near the Harrods Creek subdivision approximately 950 meters (3,120’)  
downstream of the US 42 Crossing of Harrods Creek in Jefferson County, KY (A-15 
alignment) (see Figure 2). 
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Figure 1. Mussel survey transects 



Figure 2. Harrods Creek transects 



Figure 3. A-15 Ohio River transects Figure 4. C-1, Ohio River transects 
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For the Ohio River crossings, three transects were set 50 meters (165’) apart with the 
middle transect crossing at the center of each bridge pier (or set of piers).  Two 
additional transects were placed 100 meters (300’) apart downstream beginning 50 
meters (165’) below the downstream most pier centered transect.  One additional 
transect was placed 100 meters (300’) above the upstream most pier centered transect.  
Transect lengths were determined based on recommendations from the USFWS, 
Kentucky Field Office.  Please refer to Figure 1 for a diagram illustrating Ohio River 
transect placement.   
 
Harrods Creek transects (see Figure 2) were placed perpendicular to stream flow and 
stretched across the entire creek.  Three transects were placed across the stream 100 
meters apart.  In the absence of design detail including definitive pier locations, the 
center transect was set originating at latitude/longitude coordinates supplied by 
Community Transportation Solutions and identified as being located on the crossing 
centerline.  Utilizing aerial photography, project mapping and Arc Map 9.0 GIS 
Software, transect locations were established and Latitude/Longitude points were 
generated for transect endpoints.  For those transects with onshore endpoints, 
downstream transects were located using a Tremble Geo XT GPS device.  From this 
point, a survey tape was utilized to locate 50 or 100 meter (165’ – 300’) transect 
intervals upstream.  Transect endpoints (those on the streambank) were marked with 
labeled wooden stakes.  Transects were stretched from the shore perpendicular to 
stream flow to the distance determined by the survey team and USFWS, KY Field 
Office.  Transects with both endpoints within the river were established in a similar 
fashion but one endpoint for each transect was located using GPS, after which a 
transect anchor was dropped.  Transects were then stretched perpendicular to river 
flow.  Transect lengths are shown in Table 1.  Transects were delineated with nylon 
rope weighted with five to ten pound weights at 10 meter (30’) intervals to keep the 
rope in place on the river bottom.  Yellow, plastic numbered tags were affixed to the 
rope at 10 meter (30’) intervals to mark the transect sections.  This survey design 
allowed mussel locations to be approximated, and substrate and water depth to be 
recorded and mapped. 
 
Visual inspection of the transects, utilizing SCUBA and snorkeling, covered an area 
within one meter on each side of the transect.  When practical, divers searched for 
mussels below the substrate surface by feeling beneath the top layer to a depth of 
approximately four inches or by “fanning” surface substrates away and waiting for 
river flow to clear the water of suspended sediments.  Subsurface searching proved 
impossible in those areas most heavily silted (typically close to shore) and 
unnecessary in bedrock areas.  Transects were sub-divided into 10 meter intervals at 
the ends of which divers working transects would communicate substrate, visibility 
and diving conditions as well as information on mussels collected to surface support 
team via under-water radios contained in Ocean Reef Neptune II communications 
systems.  Relic mussel valves were kept for future reference and are stored at 
Copperhead Consulting in Paint Lick, KY.  Live mussels were held briefly in water 
buckets for photographing, measurement & verification by mussel experts waiting on 
the support vessels.  After processing, live mussels were returned to the approximate 
location they were removed from. 
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Table 1:  Mussel survey transect number, length, group, and location 
Transect 
Number 



Length 
(meters) 



Transect 
Group 



Location 



DT01 190 A C-1, Ohio River at Jeffersonville – Indiana shoreline 
DT02 190 A C-1, Ohio River at Jeffersonville – Indiana shoreline 
DT03 220 A C-1, Ohio River at Jeffersonville – Indiana shoreline 
DT04 220 A C-1, Ohio River at Jeffersonville – Indiana shoreline 
DT05 220 A C-1, Ohio River at Jeffersonville – Indiana shoreline 
DT06 190 A C-1, Ohio River at Jeffersonville – Indiana shoreline 
DT07 160 B C-1, Ohio River at Louisville – center channel 
DT08 160 B C-1, Ohio River at Louisville – center channel 
DT09 160 B C-1, Ohio River at Louisville – center channel 
DT10 160 B C-1, Ohio River at Louisville – center channel 
DT11 160 B C-1, Ohio River at Louisville – center channel 
DT12 80 B C-1, Ohio River at Louisville – center channel 
DT13 80 C C-1, Ohio River at Louisville – Kentucky shoreline 
DT14 80 C C-1, Ohio River at Louisville – Kentucky shoreline 
DT15 80 C C-1, Ohio River at Louisville – Kentucky shoreline 
DT16 80 C C-1, Ohio River at Louisville – Kentucky shoreline 
DT17 80 C C-1, Ohio River at Louisville – Kentucky shoreline 
DT18 80 C C-1, Ohio River at Louisville – Kentucky shoreline 
EE01 190 D A-15, Ohio River at Transylvania Beach – Indiana shoreline 
EE02 190 D A-15, Ohio River at Transylvania Beach – Indiana shoreline 
EE03 190 D A-15, Ohio River at Transylvania Beach – Indiana shoreline 
EE04 190 D A-15, Ohio River at Transylvania Beach – Indiana shoreline 
EE05 190 D A-15, Ohio River at Transylvania Beach – Indiana shoreline 
EE06 190 D A-15, Ohio River at Transylvania Beach – Indiana shoreline 
EE07 190 E A-15, Ohio River at Transylvania Beach – KY shoreline 
EE08 190 E A-15, Ohio River at Transylvania Beach – KY shoreline 
EE09 190 E A-15, Ohio River at Transylvania Beach – KY shoreline 
EE10 190 E A-15, Ohio River at Transylvania Beach – KY shoreline 
EE11 190 E A-15, Ohio River at Transylvania Beach – KY shoreline 
EE12 190 E A-15, Ohio River at Transylvania Beach – KY shoreline 
HC01 30 HC A-15, Harrods Creek 
HC02 30 HC A-15, Harrods Creek 
HC03 30 HC A-15, Harrods Creek 



 
14. American Burying Beetle (Nicrophorus americanus) 



The USFWS considers this species to be extirpated from the state of Kentucky.  No 
field surveys were conducted for the species. 
 



15. Louisville Cave Beetle (Pseudanopthalmus troglodytes) 
No survey was done for the Louisville Cave Beetle.  The Louisville cave beetle 
(Pseudanopthalmus troglodytes) is historically known from Oxmoor Cave and Eleven 
Jones Cave, Jefferson County, Kentucky. Urban expansion has resulted in the loss of 
Oxmoor Cave.  Eleven Jones Cave is located 1,600 feet southwest of the intersection 
of Eastern Parkway and Poplar Level Road on the west bank of the south fork of 
Beargrass Creek bordering the Louisville Cemetery (Kleber, 2000).  The cave is 
located approximately two miles south of the proposed project. 
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16. Interior Least Tern (Sterna antillarum) 
Literature was searched and documented sightings were studied prior to field studies. 
Personal conversations were held with recognized experts. Historically, John James 
Audubon documented the Interior least tern on the Ohio River.  Prior to construction 
of the navigation dam on the Ohio River, more suitable habitat was available in 
Jefferson County and around Louisville.  The area adjacent to the Falls of the Ohio 
River, where the bird has been sighted on numerous occasions, as well as open areas in 
Indiana were examined during field investigations.  
 
On August 30, 2007, a field survey was conducted for the Interior least tern.  The 
primary focus area for the least tern included exposed sand and gravel bars near the 
Downtown Bridges at the C-1 alternative location; and in the vicinity of the A-15 
alternative location crossing of the Ohio River in the East End, and near the water 
settlement ponds of the Louisville Water Company in the East End (see Exhibit 5).  
No evidence of the least tern was observed in any of these areas.  In the East End, 
various bird species were observed, but none were identified as the least tern.   
 
 17. Piping Plover (Charadrius melodus) (migrant only) 
Literature was searched and documented sightings were studied prior to field studies. 
On August 30, 2007, a field survey was conducted for the piping plover.  The primary 
focus area included exposed sand and gravel bars near the Downtown Bridges at the 
C-1 alternative location; and near the A-15 alternative location crossing of the Ohio 
River in the East End, and near the water settlement ponds of the Louisville Water 
Company in the East End (see Exhibit 5).  No evidence of the piping plover was 
observed in any of these areas.  In the East End, various bird species were observed, 
but none were identified as the piping plover. 
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VII. RESULTS 
  
 1. Indiana Bat 
No Indiana bat hibernacula are known from the area, nor were any found during field 
investigations. 
 
Indiana bats were caught from two sites during the 1999 field investigations.  On July 
12, 1999, a lactating female Indiana bat was caught at 12:30 A.M. over Goose Creek 
near Orion Road (Site 4) (see Exhibit 3).  Again, on July 28, 1999, a post-lactating 
female Indiana bat was caught at the junction of Goose and Little Goose Creeks at 
1:35 A.M. (Site 5) (see Exhibit 3). Both bats were quickly examined, marked for 
identification, and released.  The bat caught at Goose/Little Goose Creeks was caught 
thirty minutes later in the same net. Capturing a post-lactating female bat in the same 
net twice indicates that a maternity colony is likely to be near Goose Creek in eastern 
Jefferson County, Kentucky.  Furthermore, it is suggests that the bat was not using the 
creek as a route to the roost tree, but rather the roost tree was probably close to the 
capture site.  If the bat was using Goose Creek as a route between its foraging site and 
the roosting tree, it would not likely of been captured twice in thirty minutes.  
However, if the bat was captured at emergence and again in the early morning, it could 
be conceivable that Goose Creek is utilized as a linking route to the roost tree, which 
may be approximately 2.5 km (1.5 miles) from the capture site.  Therefore, it was 
important to identify the maternity roost trees for the Indiana bat in order to determine 
if they occur in the direct path of any particular alternative.  
 
In an effort to identify the maternity roost trees for the Indiana bat to determine if they 
occur in the direct path of any alternative, mist netting and telemetry studies were 
conducted in the summer of 2000. Sites netted included Goose Creek at Orion Road 
(Site 4), and the confluence of Goose and Little Goose Creeks (Site 5). Three 
additional sites were also sampled: the Lentzier Creek drainage area in southern 
Indiana (Sites 2 & 3), Goose Creek near Woodstone Way (Site 6), and a tributary to 
Harrods Creek in east Jefferson County, Kentucky (Site 7) (see Exhibit 1). A number 
of nets were set at each site, totaling seventy net nights for the 2000 netting season. It 
was planned that captured Indiana bats could be tracked back to the maternity roost 
trees. However, no Indiana bats were caught in the 2000 season.   Therefore, it was not 
determined if the Indiana bat maternity roosts occur in the direct path of any proposed 
alternative.  Because lactating Indiana bats were caught foraging on Goose Creek in 
1999, there is likely a maternity site in the general area. Previous studies document 
that Indiana bats may forage 2.5 km (1.5 miles) from the maternity site. Therefore, it is 
conceivable that the bats could have been some distance from the maternity colony 
when they were captured in mist-nets. Exhibit 3 identifies areas of potential "known 
habitat" within 5 miles of documented maternity capture record of Indiana bat based 
upon archival records and field investigations.  These areas total approximately 10,049 
acres.  It is not meant to identify exclusive foraging areas for the Indiana bat, but 
rather provide a general representation of the area that may be utilized by the Indiana 
bat within the limits of the project.  Investigations did not determine the location of 
any maternity trees.  
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The project area contains potential habitat for Indiana bat, and the Kentucky 
Transportation Cabinet is assuming that the species is present in the area.  Exhibit 1 
shows Indiana bat sampling sites and sites where Indiana bats were captured.    
Approximately 180.2 acres of Indiana bat habitat occur within the proposed project 
right-of-way, and will be lost by construction of the new road. 



 
 2. Gray Bat 
During 1999 and 2000 field studies, a total of twenty-one gray bats were caught in 
mist nets.  Nine gray bats were caught during the 1999 mist-netting season in both 
Kentucky and Indiana over area streams. Gray bats caught during mist-netting efforts 
were carefully removed from the nets, examined and released at the site of capture.  
 
In Kentucky, the gray bat was previously recorded from the forested riparian area in 
the Little Goose Creek drainage area between US 42 and River Road in east Jefferson 
County (KSNPC data).  In southern Indiana a gray bat maternity colony is known 
from a flooded abandoned limestone quarry at Camp Chelan near Sellersburg, Indiana 
(approximately 9 miles from downtown Louisville) (Exhibit 1), and gray bats have 
been mist-netted from Muddy Fork Creek and Silver Creek near the quarry (Exhibit 1)  
(Whitaker et al., 2001).  Additionally, gray bats have been captured on the property of 
the INAAP at Charlestown, Indiana; and another roost is thought to exist there in one 
or more of the numerous caves, most likely in the upper Jenny Lind Run area (Exhibit 
1) (Whitaker et al., 2001).   The USFWS has identified gray bat habitat and the 
presence of a maternity colony within the Jenny Lind Run and Little Battle Creek 
drainages on the INAAP (Exhibit 1). The USFWS has suggested the protection of 
portions of INAAP area with a permanent conservation zone ranging from a minimum 
land area of 2,100 acres to an optimal land area of 3,300 acres. This range reflects the 
need for protection of the riparian, floodplain and upland foraging areas used by bats 
in addition to the karst features. The majority of the suggested conservation acreage is 
on the IDNR allotment. However, portions of the delineated USFWS conservation 
areas fall within the Clark County and Army apportionments. Much of the maximum 
conservation area is delineated on the sector of the site that would remain in military 
control.  
 
Mist-netting efforts produced a number of Gray bats, both in Indiana and Kentucky 
(Exhibit 1). Five Gray bats were caught in the Goose Creek drainage, four of which 
were captured at the junction of Goose and Little Goose Creeks. The remaining Gray 
bat was caught along Goose Creek, behind Orion Road.  One of the four bats from 
Goose Creek area was a post-lactating female, one was a juvenile male, and three were 
adult males. Four other Gray bats were mist-netted in Indiana from the Lancassange 
Creek drainage. One bat was also a post-lactating female; all others were adult males.  
 
Table 2 provides a summary of the sites where Gray bats were caught during the 1999 
mist-netting season for the proposed Louisville Bridges project. Gray bats caught 
during mist netting efforts were carefully removed from the nets, examined and 
released at the site of capture. 
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Table 2 – Gray Bats Captured During 1999 Mist-Netting Efforts 
 



 
Location/date 



 
Time 



 
Gender 



Description 
 
Goose Creek off Orion Rd/12 July, 1999 (NS-4) 



 
1:30 A.M. 



 
Adult Male 



 
Junction of Goose and Little Goose Creeks /27 
July, 1999 (NS-5) 



 
1:15 A.M. 



 
Post-lactating female 



 
Goose and Little Goose Creeks/27 July, 1999 
(NS-5) 



 
12:30 A.M. 



Adult Male 



Goose and Little Goose Creeks/27 July, 1999 
(NS-5) 



1:00 A.M. Juvenile male 



 
Junction of Goose and Little Goose/28 July, 
1999 (NS-5) 



 
11:45 P.M. 



 
Adult male 



 
Lancassange Cr. Ind./30 July, 1999 (NS-1) 



 
10:20 P.M. 



 
Adult male 



 
Lancassange Cr. Ind./30 July, 1999 (NS-1) 



 
12:20 A.M. 



 
Post-lactating female 



 
Lancassange Cr. Ind./30 July, 1999 (NS-1) 



 
12:20 A.M. 



 
Adult male 



 
Lancassange Cr. Ind./31 July, 1999 (NS-1) 



 
2:00 A.M. 



 
Adult male 



 
In an effort to identify the maternity roosts for the Gray bat to determine if they occur 
in the path of any proposed alignment, mist-netting and telemetry studies were 
conducted in the summer 2000.  
 
As with the Indiana bats, further efforts were made to help determine the status of 
Gray bats within the project impact area and whether or not a maternity colony site 
may exist in the area. In order to make these determinations, Gray bats caught in mist-
nets were fitted with small transmitters attached to the backs of the bats; they were 
then released unharmed. Gray bats were captured in the Lancassange drainage area in 
Indiana and the Goose Creek drainage area in Kentucky.  A total of twelve gray bats 
were captured during the 2000 mist-netting season, with one escaping prior to its 
identification.  Five of the twelve captured bats were tracked for several nights until 
signals were located (Table 3).  Four bats were tracked to a known quarry maternity 
site in Sellersburg, Indiana; (approximately 8 miles northwest of the capture site) (see 
(Exhibit 1).  The fifth bat was never detected.  Of the five Gray bats tracked, there 
were two males and three females.  
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Table 3 – Gray Bats Captured During 2000 Mist-Netting Efforts 
 



Site of 
Capture 



Date of 
Capture Tracked Notes 



Lancassange 
Creek, IN- 
NS-1 



7 June 9-June, Sellersburg 9:20 P.M 
10 June, Sellersburg, 9:35 P.M. 



non-reproductive male, band 
number Y002H 



Goose Creek, 
KY- NS-4 



22 June 23 June, Sellersburg, 9:40 P.M. 
24 June, Sellersburg, 9:38 P.M. 



reproductive male, band number 
A02251 



Goose Creek, 
KY-NS-4 



22 June Not Tracked escaped 



Goose Creek, 
KY-NS-4 



22 June Not Detected adult lactating female, band number 
A02252 



Goose Creek, 
KY-NS-4 



27 June 30 June, Sellersbug, 9:45 P.M., 
then Goose Creek, 10:30 P.M. 
1 July, Sellersburg, 9:45 P.M. 



adult lactating female, band number 
A02253 



Goose Creek, 
KY-NS-4 



29 June no transmitter attached non-reproductive female, band 
number A02254 



Goose Creek, 
KY-NS-4 



29 June 1 July, Sellersbug, 10:00 P.M. 
2 July, Sellersbug, 9:54 P.M. 



adult lactating female, band number 
A02255 



Goose and 
Little Goose 
Creek, KY-
NS-5 



18 July Not Tracked juvenile male 



Goose and 
Little Goose 
Creek, KY-
NS-5 



19 July Not Tracked juvenile male 



Goose and 
Little Goose 
Creek, KY-
NS-5 



19 July Not Tracked juvenile male, band number A02302 



Goose and 
Little Goose 
Creek, KY-
NS-5 



20 July Not Tracked Juvenile male, band number A02256 



Goose and 
Little Goose 
Creek, KY-
NS-5 



20 July Not Tracked Juvenile male, band number A02257 



 
The project area contains potential foraging habitat for gray bat, and the Kentucky 
Transportation Cabinet is assuming that the species is present in the area.  Exhibit 1 
shows gray bat sampling sites and sites where gray bats were captured.    
Approximately 22.2 acres of gray bat foraging habitat occur within the proposed 
project right-of-way, and will be lost by construction of the new road. 
 
 3.  Running Buffalo Clover 
The survey did not identify any running buffalo clover or suitable habitat in the project 
impact area during field investigations in 1999, 2007, and 2008.  There is a small 
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community of plants in the Wolf Pen Branch Mill Farm area (see Exhibit 7), but the 
site is well outside of project limits. The project area contains no suitable running 
buffalo clover habitat.    
 



 4.  Short’s Goldenrod 
The most recent list for Kentucky, compiled by the Kentucky Field Office of the 
USFWS does not list Short’s goldenrod for Jefferson County, Kentucky, presumably 
because they now consider it to be extirpated there, and as mentioned above it is 
considered to be extirpated from the Falls of the Ohio.  It is not listed for Clark 
County, Indiana. 
 
A number of goldenrods were identified in the various habitats throughout the project 
impact area, but Short’s goldenrod was not found.  As stated previously, the goldenrod 
is considered extirpated from the project impact area. The Short’s goldenrod was not 
identified in the proposed project area.  
 



5-13. Fresh Water Mussels 
  Pink Mucket (Lampsilis abrupta)  
  Orange-footed Pimpleback (Plethobasus cooperianus) 
  Fat Pocketbook (Potamilus capax)  
  Ring Pink (Obovaria retusa)  
  Clubshell (Plerobema clava) 



  Fanshell (Cyprogenia stegaria)  
Rough Pigtoe (Pleurobema plenum)  
Spectaclecase (Cumberlandia monodonta)  



  Sheepnose (Plethobasus cyphyus) 
 
No federally listed mussels were found during 1999 and 2007 survey efforts and 
habitat conditions are not conducive for mussel communities. Because historic records 
show that rare mussels did occur in the section of the Ohio River near McAlpine Dam 
and the Falls of the Ohio, it appears that degradation of habitat has indeed had an 
adverse impact on viable populations of mussel fauna in the Ohio River. Pollution of 
streams from municipal, agricultural and industrial waste discharges has been an 
impact factor to mussel fauna.  If stream disruptions are long-term and severe, the 
mussel fauna may not be able to recover.  
 
During the 1999 brailing survey, water was very clear, and sampling was conducted 
during low flow conditions. Substrate throughout the study area did not appear to be 
conducive to unionids. Substrate along near bank areas consisted of silt, clay, and 
debris, with sand becoming more prevalent further from the bank.  The sand and 
gravel in this river reach was very loose, and not conducive to supporting a stable 
unionid community.   
 
Brailing studies did not determine the presence of an established unionid community 
within the areas of any proposed alignments that were sampled. All of the unionid 
species collected were common in North America. The live species collected are 
generally found in softer sediments of rivers and lakes. One live Yellow sandshell 
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(Lampsilis teres) was collected in the area of Alignment A-16 (near A-15) on the 
Kentucky side of the Ohio River. Weathered valves of the Washboard (Megalonaias 
nervosa) and the Mapleleaf (Quadrula quadrula) were also collected in association 
with Alternate A-16 (near A-15).  Two live Pink heelsplitters (Potamilus alatus) were 
collected on the upstream side of Alternate A-13 (near A-15).  Zebra mussels 
(Dreissena polymorpha) and Asian clams (Corbicula fluminea) were often found 
throughout the various alternate areas. No other evidence of unionids was found 
associated with any of the other alternates.  



 
The 2007 SCUBA survey found no federally listed live or relict mussels.  A single 
Lampsilis ovata was noted at EE04 (A-15 alignment); this species occurs sporadically 
in the lower Ohio River to the upper Green River and is listed as “endangered” in 
Kentucky by the Kentucky State Nature Preserves Commission.   A single Ligumia 
recta was noted at EE09 (A-15 alignment); this species is generally distributed to 
sporadic nearly statewide in Kentucky and is listed as “special concern” in Kentucky 
by the Kentucky State Nature Preserves Commission. No mussel beds were noted.  
The Asian clam and zebra mussel were abundant at all transects.  Table 4 lists the live 
mussels encountered during the survey.  The following relict shells were noted: 
Amblema plicata, Elliptio crassidens, Leptodea fragilis, Obovaria olivaria, and 
Potamilus alatus.    
 
 



Table 4.  Live mussels encountered during 2007 SCUBA survey along transects 
for the Ohio River Bridges Project at downtown Louisville and Transylvania 
Beach. (DT=Downtown Alternative=C-1; EE=East End Alternative=A-15) 



Species Transect Section 
Amblema plicata DT01 30-40 
Amblema plicata DT03 10-20 
Leptodea fragilis DT09 110-120 
Leptodea fragilis DT10 130-140 
Potamilus alatus DT10 140-150 
Potamilus alatus DT13 30-40 
Potamilus alatus DT17 10-20 
Potamilus alatus DT18 50-60 
Amblema plicata EE01 60-70 
Potamilus alatus EE03 160-170 
Lampsilis ovata EE04 0-10 
Ligumia recta EE09 140-150 



Amblema plicata EE10 70-80 



 
 
Depths and substrates within the survey area of the Ohio River (Table 5) were 
variable, but can generally be placed into two groups.  Maximum depths of transects 
near the Indiana shore at the C-1 (Downtown Louisville Crossing) (DT01 – DT06) 
were relatively shallow, varying between 17 and 25 feet.  Except near the shore, 
substrate consisted predominantly of  bedrock with a moderate to heavy covering of 
silt and provided no habitat for mussels. Nearer the shore, silt/gravel/cobble substrate 
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provided some habitat for common silt-tolerant mussels (2 live Amblema plicata 
collected here).    



 
Maximum depths of the transects near the Kentucky shore (DT13 – DT18) and at mid-
channel (DT07 – DT12) at the C-1 (Downtown Louisville) crossing and at the A-15 
(East End) crossing (EE01 – EE12) varied generally between 35 and 44 feet.  
Substrates within those areas were predominately mixtures of sand, gravel, and cobble 
with moderate to heavy coverings of silt. No obvious, consistent differences between 
the depths and substrates at the Downtown Louisville Crossing and the East End 
Crossing were discernable. Eleven live mussels comprising five common silt-tolerant 
species were located on those transects:  Leptodea fragilis (2 specimens), Potamilus 
alatus (5 specimens), Amblema plicata (2 specimens), Lampsilis ovata (1 specimen), 
and Ligumia recta (1 specimen).    
 
The Harrods Creek transects (designated HC in Table 5) (A-15 alignment) revealed 
much shallower water depths (maximum depths from 9 to 15 feet) and generally 
poorer quality substrates.  Only HC03 revealed substrates containing gravel; HC01 
and HC02 were of silt/clay and bedrock.  No live mussels were collected from Harrods 
Creek.   
 
Endangered unionids are typically collected in species-rich communities.  Few unionid 
records are available in this river reach, and the results of the brailing and SCUBA 
surveys indicate that the area does not likely support a species-rich community. 
Substrate throughout the study area is not conducive to unionids. In general, substrate 
along near bank areas consisted of silt, clay and debris.  Sand became more prevalent 
further from the bank, and some gravel was noted along the riverward transects.  Sand 
and gravel can be good substrate for unionids if it is consolidated, or protected from 
high flow by cobbles and boulders.  Sand and gravel in this river reach was very loose, 
and therefore would not support a stable unionid community. Surveys failed to 
produce any listed mussels or mussel beds within the proposed project area.  
 
 



     Table 5.  Mussels survey: depths, substrate, and live mussels 
 DT01 (C-1 alignment) DT02 (C-1 alignment) 
Distance 
From 
Shore 
(meters) 



Average 
Depth 
(feet) 



Sediment Live Mussels  
(excluding 



Corbicula and 
zebra mussels) 



Depth 
(feet) 



Sediment Live Mussels  
(excluding Corbicula and 



zebra mussels) 



0-10 0 3” silt over cobble  10 
1” silt over 20% 
gravel, 80% cobble  



10-20 10 3” silt over cobble  11 
1” silt over 20% 
gravel, 80% cobble  



20-30 12 3” silt over cobble  8 



1” silt over 40% 
cobble, 60% 
bedrock  



30-40 15 3” silt over cobble 
1 live Amblema 



plicata 10 



1” silt over 50% 
cobble, 50% 
bedrock  



40-50 14 3” silt over cobble  11 



1” silt over 60% 
cobble, 40% 
bedrock  



50-60 15 
3” silt over 10% 
gravel, 90% cobble  13 



1” silt over  
bedrock  



60-70 16 3” silt over 10%  13 1” silt over   
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gravel, 90% cobble bedrock 



70-80 16 



3” silt over 10% 
gravel, 40% cobble, 
50% bedrock  13 



1” silt over 10% 
cobble, 90% 
bedrock  



80-90 16 



3” silt over 10% 
gravel, 40% cobble, 
50% bedrock  14 



1” silt over  
bedrock  



90-100 16 



3” silt over 10% 
gravel, 40% cobble, 
50% bedrock  16 



1” silt over  
bedrock  



100-110 17 



3” silt over 10% 
gravel, 40% cobble, 
50% bedrock  16 



1” silt over 10% 
cobble, 90% 
bedrock  



110-120 17 3” silt over bedrock  16 
1” silt over  
bedrock  



120-130 18 3” silt over bedrock  17 



1” silt over 10% 
cobble, 90% 
bedrock  



130-140 17 3” silt over bedrock  17 
1” silt over  
bedrock  



140-150 18 3” silt over bedrock  17 
1” silt over  
bedrock  



150-160 19 3” silt over bedrock  17 



1” silt over 15% 
sand, 5% cobble, 
80% bedrock  



160-170 17 
3” silt over 60% 
cobble, 40% bedrock  17 



1” silt over 5% 
cobble, 95% 
bedrock  



170-180 16 



3” silt over 5% sand, 
60% cobble, 35% 
bedrock  17 



1” silt over 5% 
cobble, 95% 
bedrock  



180-190 17 
3” silt over 60% 
cobble, 40% bedrock  17 



1” silt over 5% 
cobble, 95% 
bedrock  



190-200 18 



3” silt over 10% sand, 
10% gravel, 20% 
cobble, 60% bedrock     



  
DT03 (C-1 alignment) 



 
DT04 (C-1 alignment) 



Distance 
From 
Shore 
(meters) 



Average 
Depth 
(feet) 



Sediment Live Mussels  
(excluding 



Corbicula and 
zebra mussels) 



Depth 
(feet) 



Sediment Live Mussels  
(excluding Corbicula and 



zebra mussels) 



0-10 5 
1” silt over 80% 
gravel, 10% cobble  5 



1” silt over  80% 
cobble,20% 
bedrock  



10-20 10 
1” silt over 90% 
gravel, 20% cobble 



1 live Amblema 
plicata, 100 mm 10 



1” silt over  20% 
gravel, 80% 
bedrock  



20-30 10 
1” silt over 10% 
gravel, 90% cobble  10 1” silt over bedrock  



30-40 11 1” silt over bedrock  11 



1” silt over  10% 
gravel, 90% 
bedrock  



40-50 11 
1” silt over  10% 
cobble, 90% bedrock  11 1” silt over bedrock  



50-60 12 



1” silt over 15% 
gravel, 15% cobble, 
70% bedrock  12 1” silt over bedrock  



60-70 14 1” silt over bedrock  14 1” silt over bedrock  
70-80 15 1” silt over bedrock  15 1” silt over bedrock  
80-90 15 1” silt over bedrock  15 1” silt over bedrock  
90-100 15 1” silt over bedrock  15 1” silt over bedrock  



100-110 16 
1” silt over  40% 
cobble, 60% bedrock  16 1” silt over bedrock  



110-120 15 1” silt over bedrock  15 1” silt over bedrock  



120-130 16 
1” silt over  5% 
cobble, 95% bedrock  16 1” silt over bedrock  



130-140 16 1” silt over  10%  16 1” silt over bedrock  
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cobble, 90% bedrock 
140-150 15 1” silt over bedrock  15 1” silt over bedrock  



150-160 17 
1” silt over  30% 
sand, 70% bedrock  17 1” silt over bedrock  



160-170 17 



1” silt over  25% 
sand, 5% cobble, 70% 
bedrock  17 1” silt over bedrock  



170-180 16 



1” silt over  5% sand, 
5% gravel, 90% 
bedrock  16 1” silt over bedrock  



180-190 17 



1” silt over  5% sand, 
5% gravel, 90% 
bedrock  17 1” silt over bedrock  



190-200 18 
1” silt over  10% 
gravel, 90% bedrock  18 1” silt over bedrock  



200-210 17 
1” silt over  60% 
gravel, 40% bedrock  17 1” silt over bedrock  



210-220 17 
1” silt over  10% 
gravel, 90% bedrock  17 1” silt over bedrock  



  
DT05 (C-1 alignment) 



 
DT06 (C-1 alignment) 



Distance 
From 
Shore 
(meters) 



Average 
Depth 
(feet) 



Sediment Live Mussels  
(excluding 



Corbicula and 
zebra mussels) 



Depth 
(feet) 



Sediment Live Mussels  
(excluding Corbicula 
and zebra mussels) 



0-10 3 3” silt over bedrock  3 <1” silt over cobble  
10-20 9 3” silt over bedrock  9 <1” silt over bedrock  
20-30 10 3” silt over bedrock  14 <1” silt over bedrock  
30-40 15 3” silt over bedrock  15 <1” silt over bedrock  
40-50 15 3” silt over bedrock  15 <1” silt over bedrock  
50-60 13 3” silt over bedrock  15 <1” silt over bedrock  
60-70 14 3” silt over bedrock  15 <1” silt over bedrock  
70-80 17 3” silt over bedrock  15 <1” silt over bedrock  
80-90 19 3” silt over bedrock  15 <1” silt over bedrock  
90-100 19 3” silt over bedrock  16 <1” silt over bedrock  
100-110 19 3” silt over bedrock  16 <1” silt over bedrock  
110-120 19 3” silt over bedrock  17 <1” silt over bedrock  
120-130 19 3” silt over bedrock  18 <1” silt over bedrock  
130-140 19 3” silt over bedrock  17 <1” silt over bedrock  
140-150 18 3” silt over bedrock  19 <1” silt over bedrock  
150-160 20 3” silt over bedrock  20 <1” silt over bedrock  
160-170 25 3” silt over bedrock  22 <1” silt over bedrock  
170-180 25 3” silt over bedrock  25 <1” silt over bedrock  
180-190 25 3” silt over bedrock  25 <1” silt over bedrock  
  



 
 



DT07 (C-1 alignment) 



 
 
 



DT08 (C-1 alignment) 
Distance 
From 
Shore 
(meters) 



Average 
Depth 
(feet) 



Sediment Live Mussels  
(excluding 



Corbicula and 
zebra mussels) 



Depth 
(feet) 



Sediment Live Mussels  
(excluding Corbicula and 



zebra mussels) 



0-10 23 
10% sand, 10% 
gravel, 80% cobble  27 



2” silt over 40% 
sand, 40% gravel, 
20%  boulder  



10-20 23 
10% sand, 10% 
gravel, 80% cobble  27 



2” silt over 40% 
sand, 40% gravel, 
20%  boulder  



20-30 33 
20% sand,  80% 
cobble  22 



2” silt over 40% 
sand, 40% gravel, 
20%  boulder  



30-40 29 
20% sand,  80% 
cobble  31 



2” silt over 40% 
sand, 40% gravel, 
20%  boulder  



40-50 27 
10% sand, 10% 
gravel, 80% cobble  31 



2” silt over 40% 
sand, 40% gravel, 
10% cobble, 10%  
boulder  











 



Biological Assessment  Revised September, 2011 46 



50-60 32 
10% sand, 10% 
gravel, 80% cobble  34 



2” silt over 40% 
sand, 40% gravel, 
10% cobble, 10%  
boulder  



60-70 31 70% sand, 30% gravel  35 
2” silt over 90% 
sand, 10%  boulder  



70-80 33 
90% sand, 10% 
cobble  37 



2” silt over 40% 
sand, 50% gravel, 
10%  boulder  



80-90 35 90% sand, 10% gravel  30 



2” silt over 40% 
sand, 50% gravel, 
10%  boulder  



90-100 37 
40% sand, 35% 
gravel, 25% cobble  30 



2” silt over 30% 
sand,20% gravel, 
40% cobble, 10%  
boulder  



100-110 35 
25% sand, 25% 
gravel, 50% cobble  33 



2” silt over  90% 
sand, 10% boulder  



110-120 32 
2% sand, 28% gravel, 
70% cobble  33 



2” silt over  90% 
sand, 10% boulder  



120-130 32 
15% sand, 15% 
gravel, 70% cobble  39 



2” silt over  90% 
sand, 10% gravel  



130-140 35 
15% sand, 15% 
gravel, 70% cobble  38 



2” silt over  70% 
sand, 20% gravel, 
10% boulder  



140-150 35 
15% sand, 15% 
gravel, 70% cobble  41 



2” silt over 70% 
sand,20% gravel, 
10% cobble  



150-160 35 
30% sand, 70% 
cobble  42 2” silt over  sand  



  
DT09 (C-1 alignment) 



 
DT10 (C-1 alignment) 



Distance 
From 
Shore 
(meters) 



Average 
Depth 
(feet) 



Sediment Live Mussels  
(excluding 



Corbicula and 
zebra mussels) 



Depth 
(feet) 



Sediment Live Mussels  
(excluding Corbicula and 



zebra mussels) 



0-10 33 



<1” silt over 25% 
sand, 25% gravel, 
30% cobble, 20%  
boulder  28 



coating silt over 
20% sand, 10% 
gravel, 70% cobble  



10-20 32 



<1” silt over 20% 
sand, 20% gravel, 
60% cobble  29 



coating silt over 
30% sand, 70% 
cobble  



20-30 31 



<1” silt over 20% 
sand, 20% gravel, 
30% cobble, 30%  
boulder  30 



coating silt over 
70% sand, 30% 
boulder  



30-40 30 



<1” silt over 15% 
sand, 15% gravel, 
40% cobble, 30%  
boulder  30 



coating silt over 
30% sand, 30% 
gravel, 20% cobble, 
20% boulder  



40-50 27 



<1” silt over 20% 
sand, 20% gravel, 
30% cobble, 30%  
boulder  32 



coating silt over 
70% sand, 20% 
gravel, 10% 
boulder  



50-60 28 



<1” silt over 20% 
sand, 20% gravel, 
40% cobble, 20%  
boulder  32 



coating silt over 
35% sand, 35% 
gravel, 10% cobble, 
20% boulder  



60-70 29 



<1” silt over 20% 
sand, 20% gravel, 
30% cobble, 30%  
boulder  34 



coating silt over 
40% sand, 20% 
gravel, 10% cobble, 
30% boulder  



70-80 34 



<1” silt over 5% sand, 
5% gravel, 20% 
cobble, 70%  boulder  36 



coating silt over 
40% sand, 20% 
gravel, 10% cobble, 
30% boulder  



80-90 35 
<1” silt over 30% 
sand, 25% gravel,  32 



coating silt over 
35% sand, 35%  
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30% cobble, 15%  
boulder 



gravel, 10% cobble, 
20% boulder 



90-100 33 



<1” silt over 35% 
sand, 35% gravel, 
30% cobble  33 



coating silt over 
30% sand, 10% 
gravel, 40% cobble, 
20% boulder  



100-110 29 



<1” silt over 35% 
sand, 35% gravel, 
30% cobble  33 



coating silt over 
30% sand, 20% 
gravel, 30% cobble, 
20% boulder  



110-120 29 



<1” silt over 5% sand, 
5% gravel, 30% 
cobble, 60%  boulder 



1 live Leptodea 
fragilis, 80 mms 32 



coating silt over 
50% sand, 10% 
gravel, 30% cobble, 
10% boulder  



120-130 37 



<1” silt over 10% 
sand, 10% gravel, 
40% cobble, 40%  
boulder  36 



coating silt over 
70% sand, 30% 
gravel  



130-140 39 



<1” silt over 20% 
sand, 50% gravel, 
20% cobble, 10%  
boulder  37 



coating silt over 
30% sand, 25% 
gravel, 25% cobble, 
20% boulder 



1 live Leptodea fragilis, 63 
mm 



140-150 40 
<1” silt over  85% 
gravel, 15% cobble  37 



coating silt over 
80% sand, 20% 
gravel 



1 live Potamilus alatus, 115 
mm 



150-160 43 



<1” silt over  90% 
gravel, 5% cobble, 
5%  boulder  35 



coating silt over 
60% sand, 10% 
gravel, 10% cobble, 
20% boulder  



  
DT11 (C-1 alignment) 



 
DT12 (C-1 alignment) 



Distance 
From 
Shore 
(meters) 



Average 
Depth 
(feet) 



Sediment Live Mussels  
(excluding 



Corbicula and 
zebra mussels) 



Depth 
(feet) 



Sediment Live Mussels  
(excluding Corbicula and 



zebra mussels) 



0-10 31 



coating silt over 45% 
sand, 45% gravel, 
10% boulder  33 



>3” silt over 80% 
sand, 10% gravel, 
10% cobble  



10-20 31 



coating silt over 45% 
sand, 45% gravel, 
10% boulder  35 



>3” silt over 90% 
sand, 10% gravel  



20-30 29 
coating silt over 30% 
gravel, 70% boulder  34 



>3” silt over 80% 
sand, 10% gravel, 
10% boulder  



30-40 28 
coating silt over 15% 
gravel, 85% boulder  30 



>3” silt over 80% 
sand, 20% boulder  



40-50 30 
coating silt over 10% 
gravel, 90% boulder  34 



>3” silt over 80% 
sand, 20% boulder  



50-60 33 
coating silt over 20% 
gravel, 80% boulder  36 



>3” silt over 95% 
sand, 5% boulder  



60-70 34 



coating silt over 45% 
sand, 45% gravel, 
10% cobble  36 



>3” silt over 400% 
sand, 20% gravel, 
40% boulder  



70-80 33 



coating silt over 45% 
sand, 45% gravel, 
10% boulder  36 



>3” silt over 40% 
sand, 40% gravel, 
20% cobble  



80-90 30 



coating silt over 5% 
sand, 5% gravel, 90% 
boulder  37 



>3” silt over 70% 
sand, 20% gravel, 
10% boulder  



90-100 35 



coating silt over 5% 
gravel, 5% cobble, 
90% boulder     



100-110 37 



coating silt over 10% 
sand, 10% gravel, 
10% cobble, 70% 
boulder     



110-120 35 



coating silt over 70% 
sand, 15% cobble, 
15% boulder     
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120-130 35 



coating silt over 35% 
sand, 35% gravel, 5% 
cobble, 25% boulder     



130-140 37 



coating silt over 10% 
sand, 70% gravel, 
20% boulder     



140-150 35 



coating silt over 10% 
sand, 70% gravel, 
20% boulder     



150-160 33 



coating silt over 10% 
sand, 10% gravel, 
75% cobble, 5% 
boulder     



160-170 34 



coating silt over 10% 
sand, 10% gravel, 
70% cobble, 10% 
boulder     



  
DT13 (C-1 alignment) 



 
DT14 (C-1 alignment) 



Distance 
From 
Shore 
(meters) 



Average 
Depth 
(feet) 



Sediment Live Mussels  
(excluding 



Corbicula and 
zebra mussels) 



Depth 
(feet) 



Sediment Live Mussels  
(excluding Corbicula and 



zebra mussels) 



0-10 1 silt  1 silt  



10-20 3 silt  4 
80% silt, 20% 
gravel  



20-30 3 
>1” silt over 70% 
gravel, 30% cobble  4 



80% silt, 20% 
cobble  



30-40 7 
>1” silt over 5% sand, 
95% cobble 



1 live Potamilus 
alatus, 105 mm 12 



>1” silt over30% 
gravel, 70% cobble  



40-50 5 
>1” silt over 90% 
gravel, 10% cobble  21 



>1” silt over 80% 
gravel, 20% cobble  



50-60 6 



>1” silt over 80% 
gravel, 15% cobble, 
5% boulder  24 



>1” silt over 80% 
gravel, 20% cobble  



60-70 10 



>1” silt over 15% 
gravel, 80% cobble, 
5% boulder  30 



>1” silt over 80% 
gravel, 20% cobble  



70-80 17 
>1” silt over 70% 
gravel, 30% cobble  37 



>1” silt over 90% 
gravel, 10% cobble  



80-90 35 
>1” silt over 70% 
gravel, 30% cobble  40 



>1” silt over 90% 
gravel, 10% cobble  



  
 
 
 
 



DT15 (C-1 alignment) 



 
 
 
 
 



DT16 (C-1 alignment) 
Distance 
From 
Shore 
(meters) 



Average 
Depth 
(feet) 



Sediment Live Mussels  
(excluding 



Corbicula and 
zebra mussels) 



Depth 
(feet) 



Sediment Live Mussels  
(excluding Corbicula and 



zebra mussels) 



0-10 3 



coating silt over 80% 
gravel, 15% cobble, 
5% boulder  6 



coating silt over 
40% gravel, 50% 
cobble  



10-20 7 
coating silt over 80% 
gravel, 20% cobble  12 



coating silt over 
60% gravel, 20% 
cobble  



20-30 15 
coating silt over 60% 
gravel, 40% cobble  23 



coating silt over 
60% gravel, 20% 
cobble  



30-40 28 
coating silt over 95% 
gravel, 5% cobble  37 



coating silt over 
80% gravel, 20% 
cobble  



40-50 32 
coating silt over 95% 
gravel, 5% cobble  40 



coating silt over 
80% gravel, 20% 
cobble  



50-60 39 coating silt over 95%  41 coating silt over  











 



Biological Assessment  Revised September, 2011 49 



gravel, 5% cobble 95% gravel, 5% 
cobble 



60-70 41 
coating silt over 95% 
gravel, 5% cobble  42 



coating silt over 
95% gravel, 5% 
cobble  



70-80 43 
coating silt over 95% 
gravel, 5% cobble  43 



coating silt over  
gravel  



  
DT17 (C-1 alignment) 



 
DT18 (C-1 alignment) 



Distance 
From 
Shore 
(meters) 



Average 
Depth 
(feet) 



Sediment Live Mussels  
(excluding 



Corbicula and 
zebra mussels) 



Depth 
(feet) 



Sediment Live Mussels  
(excluding Corbicula and 



zebra mussels) 



0-10 5 
2” silt over 60% clay, 
20% sand, 20% gravel  3 



2” silt over 80% 
gravel, 20% 
boulder  



10-20 10 



2” silt over 40% clay, 
40% sand,20%  
boulder 



1 live Potamilus 
alatus, 105 mm 3 



2” silt over 20% 
sand,60% gravel, 
20% cobble  



20-30 16 
2” silt over 80% 
sand,20% gravel  10 



2” silt over 20% 
sand,60% gravel, 
20% cobble  



30-40 22 
2” silt over 60% clay, 
30% sand,10% gravel  13 



2” silt over 30% 
sand,50% gravel, 
20% cobble  



40-50 30 
2” silt over 50% 
sand,50% gravel  15 



2” silt over 50% 
sand,30% gravel, 
20% cobble  



50-60 41 



2” silt over 40% 
sand,30% gravel, 30% 
cobble  18 



2” silt over 40% 
sand,30% gravel, 
30% cobble 



1 live Potamilus alatus, 105 
mm 



60-70 43 



2” silt over 40% 
sand,30% gravel, 30% 
cobble  22 



2” silt over 40% 
sand,30% gravel, 
30% cobble  



70-80 42 



2” silt over 60% 
sand,20% gravel, 20% 
cobble  30 



2” silt over 50% 
sand,40% gravel, 
10% cobble  



  
EE01 (A-15 alignment) 



 
EE02 (A-15 alignment) 



Distance 
From 
Shore 
(meters) 



Average 
Depth 
(feet) 



Sediment Live Mussels  
(excluding 



Corbicula and 
zebra mussels) 



Depth 
(feet) 



Sediment Live Mussels  
(excluding Corbicula 
and zebra mussels) 



0-10 1 50%  clay, 50% silt  1 clay  
10-20 1 50%  clay, 50% silt  3 clay  
20-30 2 50%  clay, 50% silt  9 3” silt over  cobble  



30-40 20 
30%  clay, 10% silt, 
30% sand, 30% gravel  19 



3” silt over 35% 
sand,35% gravel, 20% 
cobble, 10% boulder  



40-50 18 



3” silt over 30% sand, 
40% gravel, 20% 
cobble, 10% boulder  20 



3” silt over 35% 
sand,35% gravel, 20% 
cobble, 10% boulder  



50-60 38 



3” silt over 30% sand, 
30% gravel, 20% 
cobble, 20% boulder  32 



3” silt over 20% 
sand,20% gravel, 50% 
cobble, 10% boulder  



60-70 38 



3” silt over 10% sand, 
65% gravel, 20% 
cobble, 5% boulder 



1 live Amblema 
plicata 36 



3” silt over 15% 
sand,70% gravel, 15% 
cobble  



70-80 38 



3” silt over 10% sand, 
65% gravel, 20% 
cobble, 5% boulder  37 



3” silt over 20% 
sand,70% gravel, 10% 
cobble  



80-90 39 



3” silt over 10% sand, 
80% gravel, 10% 
cobble  39 



3” silt over 25% 
sand,70% gravel, 5% 
cobble  



90-100 38 



3” silt over 15% sand, 
70% gravel, 15% 
cobble  39 



3” silt over 30% 
sand,70% gravel  



100-110 38 
3” silt over 15% sand, 
70% gravel, 15%  39 



3” silt over 30% 
sand,70% gravel  
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cobble 



110-120 39 



3” silt over 10% sand, 
50% gravel, 40% 
cobble  39 



3” silt over 30% 
sand,70% gravel  



120-130 40 



3” silt over 10% sand, 
50% gravel, 40% 
cobble  39 



3” silt over 30% 
sand,70% gravel  



130-140 40 



3” silt over 10% sand, 
50% gravel, 40% 
cobble  40 



3” silt over 30% 
sand,70% gravel  



140-150 40 



3” silt over 10% sand, 
50% gravel, 40% 
cobble  40 



3” silt over 30% 
sand,70% gravel  



150-160 41 



3” silt over 10% sand, 
50% gravel, 40% 
cobble  40 



3” silt over 50% 
sand,50% gravel  



160-170 41 



3” silt over 10% sand, 
80% gravel, 10% 
cobble  41 



3” silt over 50% 
sand,50% gravel  



170-180 42 



3” silt over 10% sand, 
50% gravel, 40% 
cobble  42 



3” silt over 50% 
sand,50% gravel  



180-190 41 



3” silt over 10% sand, 
50% gravel, 40% 
cobble  43 



3” silt over 50% 
sand,50% gravel  



  
 



EE03 (A-15 alignment) 



 
 



EE04 (A-15 alignment) 
Distance 
From 
Shore 
(meters) 



Average 
Depth 
(feet) 



Sediment Live Mussels  
(excluding 



Corbicula and 
zebra mussels) 



Depth 
(feet) 



Sediment Live Mussels  
(excluding Corbicula 
and zebra mussels) 



0-10 2 
30% silt, 30% sand, 
20% gravel  3 



30% silt, 20% sand, 
50% gravel 



1 live Lampsilis ovata, 
100 mm 



10-20 5 
30% silt, 30% sand, 
20% gravel  12 



30% silt, 10% sand, 
50% gravel, 10% 
boulder  



20-30 12 
30% sand, 40% 
gravel, 30% boulder  11 



30% silt, 30% sand, 
40% gravel  



30-40 19 
30% sand, 40% 
gravel, 30% boulder  17 



10% silt,  10% sand, 
30% gravel, 30% 
boulder, 20% bedrock  



40-50 30 



10% silt,  40% gravel, 
40% cobble, 10% 
boulder  27 



10% sand, 30% 
gravel, 30% cobble, 
30% boulder  



50-60 38 
20% silt, 20% sand, 
60% gravel  32 



10% silt,  10% sand, 
40% gravel, 20% 
cobble, 20% boulder  



60-70 38 
20% silt, 20% sand, 
60% gravel  33 



20% silt,  210% sand, 
60% gravel  



70-80 38 
40% silt, 50% sand, 
10% gravel  34 



20% silt,  10% sand, 
70% gravel  



80-90 38 



20% silt,  20% sand, 
40% gravel, 20% 
cobble  35 



20% silt,  20% sand, 
60% gravel  



90-100 37 



20% silt,  20% sand, 
30% gravel, 30% 
cobble  38 



30% silt,  10% sand, 
30% gravel, 30% 
cobble  



100-110 37 
10% silt,  70% gravel, 
20% cobble  39 



30% silt,  10% sand, 
30% gravel, 30% 
cobble  



110-120 38 
10% silt,  70% gravel, 
20% cobble  39 



10% silt,  10% sand, 
50% gravel, 30% 
cobble  



120-130 39 



10% silt,  10% sand, 
50% gravel, 30% 
cobble  40 



10% silt,  10% sand, 
50% gravel, 30% 
cobble  



130-140 39 
15% silt,  15% sand, 
60% gravel, 20%  39 



20% silt,  210% sand, 
30% gravel, 30%  
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cobble cobble 



140-150 40 



15% silt,  15% sand, 
60% gravel, 20% 
cobble  40 



20% silt,  10% sand, 
40% gravel, 30% 
cobble  



150-160 41 
10% silt,  40% sand, 
50% gravel  41 



30% silt,  20% sand, 
40% gravel, 10% 
cobble  



160-170 41 
10% silt,  40% sand, 
50% gravel 



1 live Potamilus 
alatus 42 



30% silt,  20% sand, 
50% gravel  



170-180 42 
15% silt,  15% sand, 
70% gravel  42 



30% silt,  20% sand, 
50% gravel  



180-190 42 
10% silt,  10% sand, 
80% gravel  43 



10% silt,  10% sand, 
80% gravel  



  
 



EE05 (A-15 alignment) 



 
 



EE06 (A-15 alignment) 
Distance 
From 
Shore 
(meters) 



Average 
Depth 
(feet) 



Sediment Live Mussels  
(excluding 



Corbicula and 
zebra mussels) 



Depth 
(feet) 



Sediment Live Mussels  
(excluding Corbicula 
and zebra mussels) 



0-10 2 clay  6 



thick cover silt over   
10% sand, 20% 
gravel, 70% cobble  



10-20 15 
10% sand, 60% 
gravel, 30% cobble  24 



thick cover silt over   
10% sand, 60% 
gravel, 30% cobble  



20-30 24 
60% gravel, 20% 
cobble, 10% boulder  30 



thick cover silt over   
20% sand, 70% 
gravel, 10% cobble  



30-40 32 
80% gravel, 10% 
cobble, 10% boulder  33 



thick cover silt over   
90% gravel, 10% 
cobble  



40-50 33 
80% gravel, 10% 
cobble, 10% boulder  37 



thick cover silt over   
10% sand, 90% gravel  



50-60 33 
20% sand, 70% 
gravel, 10% cobble  40 



thick cover silt over   
10% sand, 90% gravel  



60-70 33 
20% sand, 70% 
gravel, 10% cobble  42 



thick cover silt over   
10% sand, 90% gravel  



70-80 39 
20% sand, 70% 
gravel, 10% cobble  39 



thick cover silt over   
10% sand, 90% gravel  



80-90 40 
20% sand, 70% 
gravel, 10% cobble  40 



thick cover silt over   
10% sand, 90% gravel  



90-100 40 



20% silt,  20% sand, 
40% gravel, 20% 
cobble  41 



thick cover silt over   
10% sand, 90% gravel  



100-110 40 



15% silt,  15% sand, 
40% gravel, 30% 
cobble  41 



25% silt, 60% gravel, 
15% cobble  



110-120 42 



15% silt,  15% sand, 
40% gravel, 30% 
cobble  42 



15% silt, 15% gravel, 
40% cobble, 30% 
boulder  



120-130 42 



15% silt,  15% sand, 
30% gravel, 40% 
cobble  43 



15% silt, 15% sand, 
60% gravel, 10% 
cobble  



130-140 42 



15% silt,  15% sand, 
30% gravel, 40% 
cobble  43 



20% silt, 10% sand, 
30% gravel, 40% 
cobble  



140-150 42 



15% silt,  15% sand, 
30% gravel, 40% 
cobble  43 



20% silt, 10% sand, 
30% gravel, 40% 
cobble  



150-160 43 



15% silt,  15% sand, 
30% gravel, 40% 
cobble  44 



20% silt, 20% sand, 
60% gravel  



160-170 43 
20% silt,  30% sand, 
50% gravel  40 



15% silt, 15% sand, 
70% gravel  



170-180 43 
20% silt,  30% sand, 
50% gravel  40 



15% silt, 15% sand, 
70% gravel  



180-190 43 
20% silt,  30% sand, 
50% gravel  40 



15% silt, 15% sand, 
70% gravel  
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EE07 (A-15 alignment) 



 
EE08 (A-15 alignment) 



Distance 
From 
Shore 
(meters) 



Average 
Depth 
(feet) 



Sediment Live Mussels  
(excluding 



Corbicula and 
zebra mussels) 



Depth 
(feet) 



Sediment Live Mussels  
(excluding Corbicula 
and zebra mussels) 



0-10 15 
cover of silt over   
60% sand, 40% gravel  2 50% clay, 50% silt  



10-20 17 
cover of silt over   
60% sand, 40% gravel  4 50% clay,  50% silt  



20-30 19 



cover of silt over   
60% sand, 20% 
gravel, 20% cobble  15 



30% clay, 20% silt,  
20% sand, 30% gravel  



30-40 25 



cover of silt over   
60% sand, 20% 
gravel, 20% cobble  17 



10% silt,  40% sand, 
10% gravel, 40% 
cobble  



40-50 30 



cover of silt over   
85% sand, 5% gravel, 
10% cobble  21 



20% silt,  20% sand, 
40% cobble, 20% 
boulder  



50-60 31 
cover of silt over   
95% sand, 5% gravel  27 



40% silt,  30% sand, 
30% cobble  



60-70 32 
cover of silt over   
95% sand, 5% gravel  33 



10% silt,  30% sand, 
30% gravel, 30% 
cobble  



70-80 34 
cover of silt over   
95% sand, 5% gravel  33 20% silt,  80% sand  



80-90 35 
cover of silt over   
95% sand, 5% gravel  33 



20% silt,  60% sand, 
20% cobble  



90-100 38 
cover of silt over   
95% sand, 5% gravel  34 30% silt,  70% sand  



100-110 39 
cover of silt over   
95% sand, 5% gravel  36 30% silt,  70% sand  



110-120 39 
cover of silt over   
95% sand, 5% gravel  37 



10% silt,  70% sand, 
20% gravel  



120-130 39 
cover of silt over   
95% sand, 5% gravel  38 10% silt,  90% sand  



130-140 39 
cover of silt over   
95% sand, 5% gravel  39 10% silt,  90% sand  



140-150 40 
cover of silt over   
95% sand, 5% gravel  39 10% silt,  90% sand  



150-160 40 
cover of silt over   
95% sand, 5% gravel  39 10% silt,  90% sand  



160-170 40 
cover of silt over   
95% sand, 5% gravel  38 



5% silt,  90% sand, 
5% gravel  



170-180 41 
cover of silt over   
95% sand, 5% gravel  39 



5% silt,  90% sand, 
5% gravel  



180-190 40 
cover of silt over   
95% sand, 5% gravel  38 



5% silt,  90% sand, 
5% gravel  



 EE09 (A-15 alignment) EE10 (A-15 alignment) 
Distance 
From 
Shore 
(meters) 



Average 
Depth 
(feet) 



Sediment Live Mussels  
(excluding 



Corbicula and 
zebra mussels) 



Depth 
(feet) 



Sediment Live Mussels  
(excluding Corbicula 
and zebra mussels) 



0-10 1 
thick cover silt over 
80% clay,  20% sand  3 



thick cover silt over 
50% clay,  50% sand  



10-20 1 
thick cover silt over 
80% clay,  20% sand  15 



thick cover silt over 
50% clay,  50% sand  



20-30 14 



thick cover silt over 
40% clay,  55% sand, 
5% gravel  16 



thick cover silt over 
20% clay,  20% sand, 
60% gravel  



30-40 17 



thick cover silt over  
50% sand, 30% 
gravel, 20% cobble  22 



thick cover silt over  
30% sand, 30% 
gravel, 40% cobble  



40-50 21 



thick cover silt over  
65% sand, 20% 
gravel, 15% cobble  29 



thick cover silt over  
30% sand, 70% gravel  



50-60 29 



thick cover silt over  
60% sand, 30% 
gravel, 10% cobble  34 



thick cover silt over  
90% sand, 10% gravel  
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60-70 33 
thick cover silt over  
90% sand, 10% gravel  33 



thick cover silt over  
sand  



70-80 34 
thick cover silt over  
80% sand, 20% gravel  34 



thick cover silt over  
90% sand, 10% gravel 1 live Amblema plicata 



80-90 40 
thick cover silt over  
90% sand, 10% gravel  35 



thick cover silt over  
sand  



90-100 35 



thick cover silt over  
65% sand, 30% 
gravel, 5% cobble  37 10% silt,  90% sand  



100-110 36 
thick cover silt over  
95% sand, 5% gravel  37 30% silt,  70% sand  



110-120 37 
thick cover silt over  
95% sand, 5% gravel  38 20% silt,  80% sand  



120-130 38 
thick cover silt over  
80% sand, 20% gravel  38 30% silt,  70% sand  



130-140 38 



thick cover silt over  
60% sand, 20% 
gravel, 20% cobble  38 10% silt,  90% sand  



140-150 35 
thick cover silt over  
95% sand, 5% gravel 



1 live Ligumia 
recta, 120 mm 40 10% silt,  90% sand  



150-160 40 
thick cover silt over  
95% sand, 5% gravel  40 10% silt,  90% sand  



160-170 40 
thick cover silt over  
95% sand, 5% gravel  40 10% silt,  90% sand  



170-180 40 
thick cover silt over  
95% sand, 5% gravel  41 10% silt,  90% sand  



180-190 40 
thick cover silt over  
95% sand, 5% gravel  41 10% silt,  90% sand  



 EE11 (A-15 alignment) EE12 (A-15 alignment) 
Distance 
From 
Shore 
(meters) 



Average 
Depth 
(feet) 



Sediment Live Mussels  
(excluding 



Corbicula and 
zebra mussels) 



Depth 
(feet) 



Sediment Live Mussels  
(excluding Corbicula 
and zebra mussels) 



0-10 10 
thick cover silt over 
60% clay,  40% sand  5 



thick cover silt over 
70% clay,  30% sand  



10-20 15 
thick cover silt over  
80% sand, 20% gravel  15 



thick cover silt over  
10% clay, 30% sand, 
40% gravel, 20% 
cobble  



20-30 17 



thick cover silt over  
40% sand, 50% 
gravel, 10% cobble  17 



thick cover silt over  
20% sand, 40% 
gravel, 40% cobble  



30-40 23 



10% silt,  10% sand, 
40% gravel, 40% 
cobble  24 



thick cover silt over  
10% sand, 50% 
gravel, 40% cobble  



40-50 30 
thick cover silt over  
30% sand, 70% gravel  30 



thick cover silt over  
20% sand, 70% 
gravel, 10% cobble  



50-60 34 



thick cover silt over  
15% sand, 80% 
gravel, 5% cobble  35 



thick cover silt over  
20% sand, 80% gravel  



60-70 35 
thick cover silt over  
90% sand, 10% gravel  35 



thick cover silt over   
sand  



70-80 35 
thick cover silt over   
sand  37 



thick cover silt over  
70% sand, 30% gravel  



80-90 37 
thick cover silt over  
90% sand, 10% gravel  37 



thick cover silt over  
10% sand, 70% 
gravel, 20% cobble  



90-100 37 



thick cover silt over  
30% sand, 60% 
gravel, 10% cobble  37 



20% silt,  50% sand, 
20% gravel  



100-110 37 



20% silt,  20% sand, 
20% gravel, 20% 
cobble, 20% boulder  38 20% silt,  80% sand  



110-120 37 



20% silt,  30% sand, 
20% gravel, 30% 
cobble  38 10% silt,  90% sand  



120-130 37 



20% silt,  50% sand, 
20% gravel, 10% 
cobble  38 10% silt,  90% sand  
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130-140 38 20% silt,  80% sand  40 30% silt,  70% sand  



140-150 39 20% silt,  80% sand  41 
15% silt,  75% sand, 
10% gravel  



150-160 39 20% silt,  80% sand  41 
15% silt,  75% sand, 
10% gravel  



160-170 41 20% silt,  80% sand  41 20% silt,  80% sand  



170-180 41 20% silt,  80% sand  41 
10% silt,  80% sand, 
10% boulder  



180-190 42 10% silt,  90% sand  41 20% silt,  80% sand  
  



HC01 (A-15 alignment) 
 



HC02 (A-15 alignment) 
Distance 
From 
Shore 
(meters) 



Average 
Depth 
(feet) 



Sediment Live Mussels  
(excluding 



Corbicula and 
zebra mussels) 



Depth 
(feet) 



Sediment Live Mussels  
(excluding Corbicula 
and zebra mussels) 



0-10 15 30% clay, 70% silt  10 
thick cover silt over  
bedrock  



10-20 10 80% clay, 20% silt  11 
thick cover silt over  
bedrock  



20-30 5 80% clay, 20% silt  9 
thick cover silt over  
bedrock  



  
HC03 (A-15 alignment) 



Distance 
From 
Shore 
(meters) 



Average 
Depth 
(feet) 



Sediment Live Mussels  
(excluding 



Corbicula and 
zebra mussels) 



0-10 8 10% silt, 90% boulder  



10-20 9 
10% clay, 10% 
gravel, 80% boulder  



20-30 9 
20% clay, 40% silt, 
40% gravel  



 
In summary, no listed mussels (live or relic) were found, high quality substrates for 
these species within the survey areas was lacking, and no mussel beds were found 
during the mussel surveys.  
 
 14. American Burying Beetle 
The USFWS considers this species to be extirpated from the state of Kentucky. 
 



15. Louisville Cave Beetle 
The Louisville cave beetle (Pseudanopthalmus troglodytes) is historically known from 
Oxmoor Cave and Eleven Jones Cave, Jefferson County, Kentucky. Urban expansion 
has resulted in the loss of Oxmoor Cave.  Eleven Jones Cave is located 1,600 feet 
southwest of the intersection of Eastern Parkway and Poplar Level Road on the west 
bank of the south fork of Beargrass Creek bordering the Louisville Cemetery (Kleber, 
2000).  The cave is located approximately two miles south of the proposed project. 
 
 16.  Interior Least Tern 
No evidence of the least tern was observed in any of the areas surveyed in 2007.  In 
the East End, various bird species were observed, but none were identified as the least 
tern. Surveys were conducted in the areas of potential interior least tern habitat and 
they are delineated on Exhibit 5.  Approximately 5.8 acres of potential interior least 
tern habitat occur within the proposed project right-of-way, and will be bridged by 
construction of the new road. 
 
 17. Piping Plover (migrant only) 
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No evidence of the piping plover was observed in any of the areas surveyed in 2007.  
In the East End, various bird species were observed, but none were identified as the 
piping plover. We surveyed the areas of potential piping plover habitat and they are 
delineated on Exhibit 5.  Approximately 5.8 acres of potential piping plover habitat 
occur within the proposed project right-of-way, and will be bridged by construction of 
the new road. 
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VIII. LANDSCAPE IMPACTS 
 



Activities associated with the subject project will involve alteration and disturbance 
(both temporary and permanent) of the adjacent landscapes.  The following section 
provides baseline information regarding the adjacent landscapes for the project as well 
as a detailed description of anticipated landscape impacts associated with the subject 
project. 
 
A.  Adjacent Landscapes  
 
1.  Physiography/ Topography:   
The Louisville Metropolitan Area (LMA) is comprised of five counties: Bullitt, 
Jefferson, and Oldham in Kentucky, and Clark and Floyd in Indiana. It is bisected by 
the Ohio River, which serves as a major navigational, recreational and aesthetic 
feature. The LMA is a strong economic and employment center that includes business 
services, retail, banking, shopping centers, residential neighborhoods, industrial land 
uses and manufacturing and commercial goods distribution. The LMA is situated in 
two distinct physiographic regions divided by the Ohio River – the Outer-Bluegrass 
region on the Kentucky side and the Bluegrass Natural region on the Indiana side. The 
terrain in the project area ranges from the nearly level river valley immediately 
surrounding the Ohio River, to the hilly Knobs of western Jefferson and Floyd 
Counties. The East End of the project area is characterized by gently rolling terrain 
typical of the Outer-Bluegrass region. Conversely, the downtown areas of Louisville, 
Jeffersonville and New Albany are nearly level and are dominated by a “built” 
landscape consisting of large buildings and the existing bridges. Along the banks of 
the Ohio River, steep cliff lines and rocky escarpments create a distinct topographical 
transition from the flat lands of Kentucky into frequently inundated floodplains. These 
floodplains hold large amounts of sand and gravel, resulting in a high water-storage 
capacity. They are linked to the geological characteristics of the Jefferson 
County/Southern Indiana area. The floodplains extend along the river throughout the 
Louisville/Jefferson County and Southern Indiana corridor. 
 
2.  Streams:   
Water features in the general project area include river, streams, lakes, underground 
aquifers, floodplains and wetlands. Streams include Harrods Creek, Goose Creek, 
Little Goose Creek, Muddy Fork, Beargrass Creek, and Wolf Pen Branch in Kentucky; 
and Mill Creek, Battle Creek, Lentzier Creek, and Lancassange Creek in Indiana. 
Sources of water vary widely throughout the project area. The Ohio River provides 
over 211 million gallons of water per day to the city of Louisville and Jefferson 
County region. Deep wells in the gravelly outwash areas along the river also furnish an 
abundant water supply.  
 
Section 303(d) of the Clean Water Act (CWA) requires states to list impaired state 
water resources every other year. Several of the water resources located within the 
project area have been listed as impaired by Indiana and Kentucky. Water resources 
are listed by severity of contamination, and the reason for impairment is identified. A 
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stream is listed as “impaired” when it is unfit for its intended use. In Indiana, neither 
Lancassange Creek nor Lentzier Creek are listed as impaired streams. According to the 
Kentucky Division of Water Resources (KDOWR) draft Section 303 (d) listings for 
2010, the following streams are listed: 
 



• Goose Creek – Impaired uses were listed as Warm Water Aquatic Habitat 
(Partial Support); and Primary Contact Recreation Water (Nonsupport).  
Pollutants were listed as Fecal Coliform; Nutrient/Eutrophication Biological 
Indicators; and Organic Enrichment (Sewage) Biological Indicators. 



• Little Goose Creek – Impaired uses were listed as Primary Contact Recreation 
Water (Partial Support).  Pollutants were listed as Fecal Coliform. 



• Muddy Fork – Impaired uses were listed as Primary Contact Recreation Water 
(Nonsupport).  Pollutants were listed as Fecal Coliform. 



• Beargrass Creek – Impaired uses were listed as Warm Water Aquatic Habitat 
(Partial Support).  Pollutants were listed as Nutrient/Eutrophication Biological 
Indicators; and Organic Enrichment (Sewage) Biological Indicators. 



• Ohio River – Between river mile 595 – 604 (the area of the project) the Ohio 
River’s impaired uses were listed as Primary Contact Recreation (Partial 
Support), and Fish Consumption (Partial Support).  Pollutants were listed as 
Dioxin (Including 2,3,7,8-TCDD); Polychlorinated Biphenyls; Mercury; and 
Fecal Coliform 



 
Project related stream impacts are given in Table 6 on page 58. 
 
3.  Land Use:   
Surrounding land use consists of approximately 50% residential, 10% open space or 
public land, 10% business and commercial, 10% industrial, 10% undeveloped, and 
10% INAAP redevelopment (Figure 5) (from Community Transportation Solutions 
Inc., 2003).  Forests in the immediate project area are found in riparian corridors of the 
streams mentioned above, or areas of pronounced topographic relief unsuitable for use 
as farmland.    
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Figure 5:  Existing Land Use 



 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 



 
Land use trends for both Indiana and Kentucky were documented by Community 
Transportation Solutions, Inc. 2003. Photographic images from 1946 and 1951 show 
that the railroads dominated the transportation corridors. Interstate 65 (I-65) does not 
exist, only a roadway along the U.S. Route 31 corridor with the Clark Memorial 
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Bridge being the only bridge to downtown Louisville. There is significant 
undeveloped land on both sides of the river. Residential land uses dominate with 
commercial uses visible only in the downtown core of Louisville and minor 
development in Jeffersonville and Clarksville, Indiana. Industrial uses are isolated and 
appear to be connected to the railroads since this was the primary mode of transporting 
goods at the time. In 1951, the area where the Clark Maritime Center is located is 
mostly farm fields. In fact, throughout Southern Indiana, there is sizeable acreage 
devoted to cultivated crops, with dense forests along the creeks and streams flowing to 
the Ohio River. There are no residential subdivisions, only isolated farmhouses. The 
INAAP property also contains heavily forested areas with some ammunition bunkers 
visible. In Kentucky, the downtown area of Louisville is well contained with a 
dominant land use of single family homes. The land use in eastern Jefferson County is 
mostly open land with isolated homes and forested areas near or along the streams. In 
the early 1960’s, INAAP has developed its operations and a circumferential gravel 
road has been constructed around the property. Most land use in southern Indiana is 
still farming with no residential subdivisions established west of the Clark Maritime 
area. By the mid 1970’s, the rock quarry is in operation as well as other development 
in the Clark Maritime area. Development along the river appears to be supporting the 
significant river barge traffic that is visible during this period. Aerial photos from the 
early 1970’s show that I-65 had been constructed and denser development, both 
residential and commercial, has been established near the I-65 corridor in both Indiana 
and Kentucky. The Kennedy Bridge to downtown Louisville has been constructed. By 
the mid to late 1970’s, in eastern Jefferson County, the sedimentation ponds have been 
constructed and pockets of residential subdivisions appear interspersed with more 
open, expansive estates. In the area along US 42, residential development has 
occurred, but it is not located near Harrods Creek or Goose Creek. No encroachment 
of floodplains or associated forested areas along the streams was visible. Oldham 
County continues to be rural, more farm-oriented with little development visible. In a 
1980 aerial photograph, the downtowns of Jeffersonville and Clarksville, Indiana and 
downtown Louisville appear to be “built out”. Development along the I-65 corridor in 
both states has continued but there still appears to be developable land located near 
major transportation corridors. Roadways, not railroads, dominate these corridors. By 
the late 1980’s, residential development is apparent along both sides of the Ohio River. 
Along Route 42 in Kentucky, small, denser, residential subdivisions have been 
constructed. The Harrods Creek marina and multi-family residences near the marina 
are visible. In Indiana, the Clark Maritime Center continues to be developed as well as 
residential subdivisions. Finally, by the early 1990’s, development is apparent 
throughout the region. In Indiana, extensive commercial development exists along I-
65. I-265 to the east of I-65 is under construction. Commercial development is also 
evident along other major routes. This is true for both Kentucky and Indiana. What 
was once cultivated farmland in Indiana are now platted residential developments. 
Farmland exists, but signs of encroachment are everywhere. The forested areas are still 
significant, but are mostly confined to the stream corridors. In the area of the Clark 
Maritime Center, substantial development exists along and near the Ohio River 
waterfront and quarry operations appear extensive. The platting and grading of 
residential and commercial developments are apparent north of the Clark Maritime 
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Center. Utica is well established as a town but residential growth appears to be 
occurring around the downtown. In Kentucky, sparser, larger lot subdivisions are 
occurring along River Road and US 42. Residential development is visible in Oldham 
County. The large estate properties appear to be intact. In the area of the Bluegrass 
Industrial Park, significant development has occurred and is expanding east to 
Blankenbaker Road. 



 
4.  Socioeconomic Trends:  
Population and employment forecasts for the LMA are prepared under the auspices of 
KIPDA, the area's designated Metropolitan Planning Organization. On a metropolitan 
area-wide basis, population is predicted to increase by 31 percent between 1990 and 
2025, while employment is predicted to increase by 53 percent in the same period. The 
forecast rates of population and employment growth vary throughout the LMA, with 
some areas showing significant increases, other areas showing more moderate growth, 
and some areas actually showing decreases (Figure 6). Healthy employment growth is 
anticipated in the downtown Louisville and Jeffersonville areas, although the 
predictions suggest some loss of population in those areas. Much of eastern Jefferson 
County, Kentucky, and southeastern Clark County, Indiana, is predicted to see 
moderate to high population and employment growth rates between 1990 and 2025. 
Those growth predictions are generally consistent with locally-approved land use 
plans and proposed infrastructure improvements in those areas, except that land use 
planners in both Jefferson and Clark Counties and the three other counties of 
KIPDA/Floyd County, Indiana, Oldham, and Bullitt counties in Kentucky have 
indicated a desire to slow or reverse the rate of population decline in the downtown 
areas. The population and employment forecasts for the 1990-2025 period indicate that 
significant employment growth will continue to occur in the downtown Louisville 
area, with moderate employment growth also occurring in downtown Jeffersonville 
and Clarksville. Particularly high growth in employment is predicted in the area 
surrounding the medical complex in downtown Louisville. However, Figure 6 
indicates that population is predicted to continue to decline in much of the downtown 
area (as shown by blue-shaded areas) through the year 2025. 
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Figure 6.  Population Forecasts 1990 to 2025 Change 
 
The socioeconomic forecasts for 1990-2025 also show that significant population and 
employment growth is occurring and will continue to occur in the eastern portion of 
the LMA. In Indiana, such growth is apparent in the area of southeastern Clark County 
between I-65 and the Ohio River (extending north to about Charlestown, Indiana). 
Significant employment gains are predicted near the Clark Maritime Center and the 
former INAAP, part of which has been transferred to a local reuse authority for 
commercial and industrial redevelopment. Significant growth in population is also 
anticipated in this area of southeastern Clark County, including the areas near State 
Road 265, as well as the area just to the west of State Road 62 across from the INAAP. 
Areas of dark red shading on Figure 6 indicate high rates of population growth in 
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southeastern Clark County, between I-65 and the Ohio River. Similarly, the 1990-2025 
population and employment forecasts indicate significant growth in eastern Jefferson 
County (as well as much of adjacent Oldham County), across the Ohio River from the 
high growth areas of southeastern Clark County. Much of the predicted population 
growth in eastern Jefferson County over that period is expected to occur in a corridor 
along the existing I-265/KY 841 (Gene Snyder Freeway), with several areas of high 
growth between I-64 and the Ohio River, as shown by the dark red areas on Figure 6. 
Employment in this area also is expected to increase between 1990 and 2025, with 
several areas of high growth again concentrated along the Snyder Freeway from the I-
64 interchange to the Ohio River. 



 
B.  Direct Impacts and Proposed Mitigation 
 
Approximately 844 acres of land are contained within the right-of-way (ROW) for the 
project.  Within the ROW, about 50.5% (ca. 426 acres) is existing roadway and right-
of-way, 6.6% (ca. 55.7 acres) is urban/developed, 2.3% (ca. 19.4 acres) is open water 
(Ohio River), 1.9% (ca. 16 acres) is disturbed, 5.4% (ca. 45.6 acres) is residential, 
9.7% (ca. 81.8 acres) is cropland, 2.3% (ca. 19.4 acres) is pasture land, and 
approximately 21.3% (ca. 180.2 acres) of the landscape is comprised of upland and 
riparian forest (including wooded residential).  These forested tracts are generally 
associated with Harrods Creek, Lentzier Creek, the Ohio River and one of its unnamed 
tributaries in areas too steep to easily or practicably farm or develop.  The acreages 
listed above do not include habitat that may (or may not) be impacted by waste 
material sites. At this time, the use of waste sites for disposal of construction spoil has 
not been determined.  Waste and borrow sites will be investigated later when a 
determination is made on how construction phasing will progress. Further 
coordination with your agency will be undertaken to address this issue at that time. 
 
1.  Gray Bat 
 
Impacts 
Impacted acreage of M. grisescens habitat is approximately 22 acres (ca. 3%), located 
at and near the crossings Harrods Creek and three of its unnamed tributaries,  the Ohio 
River and one of its unnamed tributaries, Lentzier Creek and seven of its tributaries,  
three unnamed tributaries of Lancassange Creek, Beargrass Creek and one of its 
tributaries, and Muddy Fork (see Exhibits 1.1 and 2).  Impacted M. grisescens habitat 
is defined, for the purpose of this document, as the area of wooded riparian zone and 
stream corridors where any construction activities are planned to occur.  The acreages 
listed above do not include habitat that may (or may not) be impacted by waste 
material sites. At this time, the use of waste sites for disposal of construction spoil has 
not been determined.  Waste and borrow sites will be investigated later when a 
determination is made on how construction phasing will progress. Further 
coordination with your agency will be undertaken to address this issue at that time. 
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Table 6.  Stream Impacts 



Alignment 
Code 
Name 



 



Stream Name 
(* = blueline) 
(“ = wooded) 



(bold italics = gray bat 
habitat) 



Drainage 
Area 



(acres) 



Estimated 
Length 



Impacted (ft) 



Area Gray 
Bat Habitat 



in ROW 
(acres) 



Type Impact 



Ephemeral Streams 
A-15 tLn1 “ut Lancassange Cr 14 0 .43 no impact 
A-15 tLn3 “ut Lancassange Creek 103 314 0.2 culvert 
A-15 tLz1 “ut Lentzier Creek 20 0 1.23 n/a 
A-15 tLz2 ut Lentzier Creek 97 370 0.3 channel change 
A-15 tLz3 “*ut Lentzier Creek 347 1050 0.3 channel change 
A-15 tLz5 “ut Lentzier Creek 43 230 1.9 channel change 
C-1 tBC1 “ut Beargrass Creek 2 251 0.3 channel change 



    Total: 2,336   
Intermittent Streams 



A-15 tLn2 “*ut Lancassange Cr 174 121 0.3 channel change 
A-15 tLz4 “ut Lentzier Creek 56 920 1.8 culvert  
A-15 tLz6 “ut Lentzier Creek 42 762 2.1 culvert 
A-15 tLz7 “*ut Lentzier Creek 629 10 1.75 bridge 
A-15 tOh1 “ut Ohio River 63 770 1.7 culvert 
A-15 tH1 “*ut Harrods Creek 294 254 0.67 bridge 
A-15 tH3 “ut Harrods Creek 15 356 0.65 channel change 
A-15 tH2 “ut Harrods Creek 90 0 1.74 tunnel 



    Total: 3,072   
Perennial Streams 



A-15 LZ “*Lentzier Creek 2,710 313 3 bridge 
A-15 OR1 “*Ohio River 58,348,800 185 - bridge 
A-15 HC “*Harrods Creek 67,840 798 1.2 bridge 
C-1 OR2 *Ohio River 58,348,800 355 - bridge 
C-1 BC1 “*Beargrass Creek 38784 310 0.34 bridge 
C-1 BC2 “*Beargrass Creek 38784 267 0.37 bridge 
C-1 MF “*Muddy Fork 4841 686 



1.46 
temporary 
disturbance 



    Total: 2,914   
 
All proposed stream impacts occur to tributaries of the Ohio River.  The new road will 
cross a total of 22 streams (see Table 6).  Total stream impact (including bridges) is 
8,322 feet.  Discounting bridges, the total is 6,084 feet.  Impact to ephemeral streams 
is 2,336’.  Impact to intermittent streams is 3,072; discounting bridges it is 2,818’.  All 
perennial streams except Muddy Fork will be bridged; total bridge length is 2,228 feet.  
Muddy Fork will be temporarily disturbed during construction, but will not undergo 
permanent alteration.  Impacts to streams would consist generally of new culverts, 
ditches, and/or bridges.  Bridge right-of-way width equals: 254’ to intermittent and 
2,228’ to perennial streams.  Channel change impacts are 2,022’ to ephemeral, and 
356’ to intermittent streams.  Culvert impacts are 314’ to ephemeral, and 2,462’ to 
intermittent streams.   The impacts listed above do not include streams that may (or 
may not) be impacted by waste material sites. At this time, the use of waste sites for 
disposal of construction spoil has not been determined.  Waste and borrow sites will 
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be investigated later when a determination is made on how construction phasing will 
progress. Further coordination with your agency will be undertaken to address this 
issue at that time.   
 
Of the streams crossed by the project, the following streams are considered potentially 
optimal foraging habitat for gray bats, because they have both drainage areas which 
are large enough to provide sufficient flow (all are “blue-line” on the USGS 
topographic map) and have a wooded riparian zone (LaVal et al. 1977; Johnson 2002): 
an unnamed tributary of Lancassange Creek (tLn2), Lentzier Creek (LZ) and one of its 
tributaries (tLz7), the Ohio River at the A-15 crossing (OR1), Harrods Creek (HC) and 
one of its tributaries (tH1), Beargrass Creek (BC1 and BC2), and Muddy Fork (MF).  
Gray bats are assumed to be using these stream corridors as foraging and/or travel 
corridors, even though the quality of some of these have been compromised by 
development and agriculture.  Lentzier Creek(LZ) and its tributary(tLZ7), Harrod’s 
Creek(HC) and one of its tributaries (tH1), Beargrass Creek(BC1 and BC2), and the 
Ohio River(OR1) will be bridged.  
 
The unnamed tributary of Lancassange Creek (tLn2) will be impacted along 
approximately 121 feet of its length by ramp construction and drainage alterations.  
Although this stream can be considered gray bat foraging habitat, the wooded riparian 
zone is in an agricultural area, and the forested area is small and somewhat isolated.  
The stream upstream and downstream of the crossing does not have a wooded stream 
bank.  Area of gray bat habitat within the ROW at this location is 0.27 acre. 
 
At the bridge crossing of Lentzier Creek (LZ), a small portion of the proposed ROW 
shows as sparsely wooded on the aerial photograph.  The crossing is in an area of 
existing and (what appears to be) on-going residential development. An approximately 
20-acre tract of woodland shows on the aerial upstream, and a much larger wooded 
tract shows as existing downstream.  Area of gray bat habitat within the ROW at this 
location is 3.01 acres. Gray bats may be using this wooded Lentzier Creek corridor as 
a travel route and for foraging.  The documented maternity site at the quarry near 
Camp Chelan is approximately 4.5 air-miles north, and gray bats were captured from 
Lancassange Creek (NS-1) about 2.25 miles south.  However, gray bats were not 
captured at two mist netting sites downstream of the proposed crossing [NS-2 (ca. 2 
miles downstream), and NS-3 (ca. 1 mile downstream)].  It may be that some gray bats 
are using the Silver Creek corridor to travel from the maternity site to the Ohio River 
and from there to other foraging areas such as Goose Creek and Little Goose Creek.  
Gray bats have been captured from Muddy Fork Creek (a tributary of Silver Creek), 
and from Silver Creek near Sellersburg, Indiana (Whitaker et al. 2001).  On the other 
hand, they have also been captured at Jenny Lind Run and Little Battle Creek, and 
information in Whitaker et al. (2001) indicates that at least some of bats foraging at 
Jenny Lind Run flew in a more direct route from the Sellersburg quarry, rather than 
using wooded riparian corridors.  
 
At the unnamed tributary of Lentzier Creek (tLz7), the road and bridge crossing would 
bisect an extensive wooded riparian corridor.  That corridor extends northward 











 



Biological Assessment  Revised September, 2011 65 



approximately 0.7 mile upstream, and southward approximately 2.7 miles downstream 
to the Ohio River.  Area of wooded habitat within the ROW at this location is 1.75 
acres.  Gray bats may be using this wooded stream corridor as a travel route and for 
foraging.  The documented maternity site at the quarry near Camp Chelan is 
approximately 5.3 air-miles northwest, and gray bats were captured from Lancassange 
Creek (NS-1) and Goose Creek (NS-5) about 3 miles south.  However, gray bats were 
not captured at two mist netting sites downstream of the proposed crossing [NS-2 (ca. 
2 miles downstream), and NS-3 (ca. 1 mile downstream)].  It may be that the gray bats 
are using the Silver Creek corridor to travel from the maternity site to the Ohio River 
and from there to other foraging areas such as Goose Creek and Little Goose Creek.  
On the other hand, they have also been captured at Jenny Lind Run and Little Battle 
Creek, and information in Whitaker et al. (2001) indicates that at least some of bats 
foraging at Jenny Lind Run flew in a more direct route from the Sellersburg quarry, 
rather than using wooded riparian corridors. 
 
At the Ohio River bridge crossing of the tributary of Harrods Creek (tH1), the bridge 
crossing would bisect a wooded area, which contains the stream and a settling pond.  
The corridor extends northward approximately 0.45 mile upstream, and southward 
approximately 0.4 mile downstream to Harrods Creek.  Gray bats may be using this 
wooded stream corridor as a travel route and for foraging, although no gray bats were 
captured nearby from three netting sites (NS-7, NS-8, NS-10) within the Harrods 
Creek basin.   Area of gray bat habitat within the ROW at this location is ca. 0.67 
acres. 
 
At the bridge crossing of Harrods Creek (HC), the wooded riparian corridor is 
fragmented by residential and commercial development.  Area of gray bat habitat 
within the ROW at this location is ca. 1.22 acres. Gray bats may be using this wooded 
stream corridor as a travel route and for foraging, although no gray bats were captured 
nearby from three netting sites (NS-7, NS-8, and NS-10) within the Harrods Creek 
basin.   
 
At the bridge crossing of Beargrass Creek at I-71 (BC1), the bridge crossing would 
replace an existing bridge, which bisects a wooded area.  This corridor extends 
approximately 0.46 miles downstream to the Ohio River, and approximately 0.27 
miles upstream.  Gray bats may be using this wooded stream corridor as a travel route 
and for foraging, although no gray bats were captured nearby from two netting sites 
(NS-12 and NS-13).  Area of gray bat habitat within the ROW at this location is ca. 
0.34 acres. 
 
At the bridge crossing of Beargrass Creek at I-64 (BC2), the wooded riparian corridor 
is fragmented by residential and commercial development.  Area of gray bat habitat 
within the ROW at this location is ca. 0.37 acres.  Gray bats may be using this wooded 
stream corridor as a travel route and for foraging, although no gray bats were captured 
nearby from two netting sites (NS-12 and NS-13).   
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At Muddy fork, parallel to I-71 east of the confluence of Muddy Fork and Beargrass 
Creek, the stream may be temporarily disturbed by equipment crossings necessary to 
build a retaining wall along I-71.  The riparian corridor extends approximately 0.32 
miles upstream before being bi-sected by a road crossing, and 0.19 miles downstream 
before connecting with the riparian corridor near Beargrass Creek (BC1).  Area of 
gray bat habitat within the ROW at this location is ca. 1.46 acres.  Gray bats may be 
using this wooded stream corridor as a travel route and for foraging, although no gray 
bats were captured nearby from two netting sites (NS-12 and NS-13).     
 
The remainder of the road crossings are over streams, which, because of their drainage 
areas, have an intermittent or ephemeral flow regime.  Even though these streams are 
much less likely to be used by gray bats for foraging (LaVal et al. 1977; Johnson 
2002), all portions of these streams which have a wooded riparian zone have been 
considered to be gray bat habitat.  See Table 6 on page 58 for impacts. 
 
In total, 22 acres of M. grisescens potential habitat within the project right-of-way will 
be disturbed, lost, or altered either temporarily or permanently.   
 
Below are listed feasible potential impacts to M. grisescens which could occur as a 
result of the project, and corresponding measures/practices (see page 72) which will be 
implemented to reduce/limit those potential impacts.  The listed impacts do not 
include impacts that may (or may not) result from borrow or waste material sites. At 
this time, the use of borrow sites and waste sites for disposal of construction spoil has 
not been determined.  Waste and borrow sites will be investigated later when a 
determination is made on how construction phasing will progress. Further 
coordination with your agency will be undertaken to address this issue at that time. 
 
1. Impact: Noise, lights, and movement resulting from construction activities:  



Noise, lights, and movement resulting from construction activities between sunset 
and sunrise could theoretically interfere with foraging and travel activities along 
gray bat habitat streams listed in Table 6. However, no construction work will be 
permitted at night at stream crossings, with the lone exception of pouring concrete 
for bridge decks.  Gray bats have been documented as (presumably) foraging at 
bridges with heavy car and truck traffic, which produce noise, lights, and 
movement comparable to construction activities (male gray bat captured in mist 
net by HMB in 2005 at the I64 bridge over Floyds Fork, Jefferson County, 
Kentucky). Construction activities at streams which gray bats are likely using as 
foraging corridors will be short-term and are not expected to cause the bats to 
abandon the streams as foraging corridors nor interfere with their use.  Human 
disturbance of gray bat maternity and hibernation caves is considered to have 
been a significant impact to gray bats and likely was the primary reason for their 
population decline. Efforts have been concentrated in recent years in protecting 
these caves, and gray bat population size has significantly increased (USFWS 
2009). During the same time period, disturbance and human-induced modification 
of their foraging habitats has continued unabated.  The literature does not indicate 
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that disturbance of their foraging areas is considered a significant threat.  Impacts 
to gray bats are expected to be very minor or negligible. 
Mitigation: Measures #1 and #2 will reduce construction disturbance to a 
minimum.  Impacts to gray bats are expected to be very minor or negligible. 



2. Impact: Sedimentation from construction at stream crossings and from 
construction away from streams:  Sedimentation into aquatic substrates resulting 
from soil erosion at construction sites could increase turbidity and stream 
substrate imbeddedness, thus reducing macroinvertebrate habitat. This loss of 
habitat could impact M. grisescens through a short-term reduction in prey.  
However, the minimal short-term reduction in aquatic insect production within 
the total stream corridor is not expected to affect the gray bat. Gray bats eat a 
variety of flying aquatic and terrestrial insects present along rivers or lakes (U.S. 
Fish and Wildlife Service 2010).   Whitaker et al. (2001) reported on the food of 
the gray bats from quarry at Camp Chelan near Sellersburg, Indiana (about 3.2 
miles from this highway project). He found that the major foods of the gray bats 
at Sellersburg appeared to be midges (Chironomidae) and other dipterans, in 
spring and fall, with various kinds of beetles comprising the major foods in 
summer. In summer numerous beetles were eaten, including scarabeids, carabids, 
and chrysomelids. The chrysomelids were mainly spotted cucumber beetles, 
Diabrotica undecimpunctata, a favored food of big brown and evening bats . This 
species is an important agricultural pest. Beetles appeared to be a favored food of 
the Sellersburg gray bats through much of the year, although a number of other 
kinds of insects were eaten. Moths were often eaten, caddis flies formed a 
significant part of the diet in April, June and September; and brown lacewings 
(Hemerobiidae) were of some importance throughout the year. A few spiders and 
orthopterans were also eaten. It should be noted that many of these taxa are 
terrestrial insects, and most of the reported aquatic taxa are generally tolerant of 
somewhat degraded water quality and sedimentation.  Johnson (2002) found that 
gray bat presence was negatively correlated with water clarity, indicating that 
gray bats were more likely to forage over more turbid waters. He indicated that 
this is probably a factor of water turbidity being positively correlated with stream 
order.  The streams of the project area are nearly all rated as poor in habitat 
quality and the vast majority of their macroinvertebrate taxa are considered to be 
tolerant of somewhat degraded water quality, and thus would be minimally 
affected by short term minor increases in turbidity and sedimentation.  
Mitigation:  Measures #12, 13, 14, and 15 will control soil erosion and transport 
of silt and sediments to stream channels, and prevent significant sedimentation of 
stream.   Impacts to gray bats are expected to very minor or negligible. 



3. Impact: Construction and permanent placement of culverts:  Approximately  
2,766 linear feet of  streams which are considered to support potential gray bat 
habitat (see Table 6 and Exhibit 9) will be converted to partially buried culverts 
and pipes. This replacement of segments of natural stream with partially buried 
culverts and pipes (which will continue to support macroinvertebrate populations) 
will result in a negligible loss of the macroinvertebrate productivity in that 
segment of stream. The minimal reduction in aquatic insect production within the 
total stream corridor is not expected to affect the gray bat. Gray bats eat a variety 
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of flying aquatic and terrestrial insects present along rivers or lakes (U.S. Fish and 
Wildlife Service 2010). Whitaker et al. (2001) reported on the food of the gray 
bats from quarry at Camp Chelan near Sellersburg, Indiana (about 3.2 miles from 
this highway project). He found that the major foods of the gray bats at 
Sellersburg appeared to be midges (Chironomidae) and other dipterans, in spring 
and fall, with various kinds of beetles comprising the major foods in summer. In 
summer numerous beetles were eaten, including scarabeids, carabids, and 
chrysomelids. The chrysomelids were mainly spotted cucumber beetles, 
Diabrotica undecimpunctata, a favored food of big brown and evening bats . This 
species is an important agricultural pest. Beetles appeared to be a favored food of 
the Sellersburg gray bats through much of the year, although a number of other 
kinds of insects were eaten. Moths were often eaten, caddis flies formed a 
significant part of the diet in April, June and September; and brown lacewings 
(Hemerobiidae) were of some importance throughout the year. A few spiders and 
orthopterans were also eaten. It should be noted that many of these taxa are 
terrestrial insects, and most of the reported aquatic taxa are generally tolerant of 
somewhat degraded water quality and sedimentation. 
Mitigation:  Measures #1 and #3 will reduce impacts to gray bat prey availability 
to a negligible loss of the macroinvertebrate productivity in the affected streams.  
Impacts to gray bats are expected to very minor or negligible. 



4. Impact: Construction of channel changes/ditches: Construction of channel 
changes on streams which are considered to support potential gray bat habitat (see 
Table 6 and Exhibit 9) will result in the loss of approximately 4,756 linear feet of 
existing natural stream; to be replaced with newly constructed channels.  The 
exact length of the new channels is presently unknown due to the early design 
stage of the project; therefore permanent channel loss is unknown, but can be 
reasonably expected to be a small fraction of the 4,756 length.  Only one of these 
streams (tLN2) is considered to be potentially optimal habitat due to its being a 
“blue-line” wooded stream. Approximately 121 feet of tLn2 will be altered 
through channel change.  This alteration of a relatively short segment of natural 
stream will result in a negligible loss of the macroinvertebrate productivity in that 
segment of stream.   Approximately 1,441 feet of the total of 4,756 feet is on 
ephemeral streams.  The remaining 3,315 feet is on intermittent  streams, only one 
of which is “blue-line” and has a large enough drainage area to be considered 
potentially optimal habitat (LaVal et al. 1977; Johnson 2002).  The new channels 
will be within the right-of-way of the new road.  They can be expected to be of 
lower value as potential gray bat habitat; but as the existing streams are very 
likely not being used as foraging corridors, impact to the gray bat will be minimal.  
Erosion and sedimentation effects of constructing the new ditches will be 
controlled  by measures #12, 13, 14, and 15 (see impact #2) 
Mitigation:  Measures #12, 13, 14, and 15 will control soil erosion and transport 
of silt and sediments to stream channels, and prevent significant sedimentation of 
stream.   Impacts to gray bats are expected to very minor or negligible.  



5. Impact: Construction and permanent placement of bridges: The following 
streams which are considered to support potential optimal gray bat habitat will be 
bridged: tLz7, tH1, LZ, OR1, HC, BC1, BC2, and MF (see Table 6 and Exhibit 
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9).  All are “blue-line” wooded streams at the bridge crossings. Erosion and 
sedimentation effects of constructing the new bridges will be controlled by 
measures #12, 13, 14, and 15. The small break in the wooded corridors caused by 
the bridges and associated right-of-way will have only a negligible effect on the 
gray bat. 
Mitigation:  Measures #12, 13, 14, and 15 will control soil erosion and transport 
of silt and sediments to stream channels, and prevent significant sedimentation of 
stream. Measures #8, 9, 10, and 11 reduce impacts of loss of woody vegetation at 
bridge crossings or contribute to enhancing existing foraging corridors of-site.  
Impacts to gray bats are expected to very minor or negligible. 



6. Impact: Interruption of the stream corridor:  Construction of the new road will 
result in interruption of the stream corridors. Gray bats usually fly in the forest 
canopy if it is available (Tuttle 1976), and primarily use tributaries of large 
waterways as foraging areas and flyway routes to gain access from roost sites to 
open-water habitats (La Val et al. 1977).  Gray bats in Missouri foraged over 
waterways adjacent to forested areas more often than waterways adjacent to 
pastures (LaVal et al. 1977), and tree canopy is used by gray bats for protection 
along corridors to foraging areas and in the vicinity of roost caves. Clearing of 
vegetation near cave entrances increases gray bat susceptibility to predators such 
as the screech owl (Otus asio), which has much greater difficulty capturing bats in 
forest canopy (Mitchell and Martin 2002). However, La Val et al. (1977), Thomas 
(1994), and Best and Hudson (1996) noted that gray bats do not always go to the 
nearest body of water, but some fly over land to more distant foraging sites or 
other tributary systems which they follow to open-water habitats.  Therefore, it is 
evident that gray bats prefer wooded stream corridors for flyways and foraging, 
but will fly through un-wooded areas if needed.  The small breaks in the wooded 
foraging corridors of the larger streams, caused by the bridges, culverts and 
associated right-of-way, will have only minor or negligible effects on the gray bat.  
The slight increase in potential risk to the bats from predators will be negligible. 
Mitigation: Measures #8, 9, 10, and 11 reduce impacts of loss of woody 
vegetation at bridge crossings or contribute to enhancing existing foraging 
corridors off-site.  Impacts to gray bats are expected to be very minor or 
negligible.  



7. Impact: Tree removal:  Tree removal in the riparian corridor from the 
construction of culverts, channel changes, and bridges can impact water quality 
by increasing water temperature and bank erosion. Bank erosion (and subsequent 
sedimentation) along with increased water temperature can impact 
macroinvertebrate communities in receiving waterbodies thus reducing M. 
grisescens prey.  The minimal short-term reduction in aquatic insect production 
within the total stream corridor is not expected to affect the gray bat. Gray bats eat 
a variety of flying aquatic and terrestrial insects present along rivers or lakes (U.S. 
Fish and Wildlife Service 2010). Whitaker et al. (2001) reported on the food of 
the gray bats from quarry at Camp Chelan near Sellersburg, Indiana (about 3.2 
miles from this highway project). He found that the major foods of the gray bats 
at Sellersburg appeared to be midges (Chironomidae) and other dipterans, in 
spring and fall, with various kinds of beetles comprising the major foods in 
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summer. In summer numerous beetles were eaten, including scarabeids, carabids, 
and chrysomelids. The chrysomelids were mainly spotted cucumber beetles, 
Diabrotica undecimpunctata, a favored food of big brown and evening bats. This 
species is an important agricultural pest. Beetles appeared to be a favored food of 
the Sellersburg gray bats through much of the year, although a number of other 
kinds of insects were eaten. Moths were often eaten, caddis flies formed a 
significant part of the diet in April, June and September; and brown lacewings 
(Hemerobiidae) were of some importance throughout the year. A few spiders and 
orthopterans were also eaten. It should be noted that many of these taxa are 
terrestrial insects, and most of the reported aquatic taxa are generally tolerant of 
somewhat degraded water quality and sedimentation. Johnson (2002) found that 
gray bat presence was negatively correlated with water clarity, indicating that 
gray bats were more likely to forage over more turbid waters. He indicated that 
this is probably a factor of water turbidity being positively correlated with stream 
order.  The streams of the project area are nearly all rated as poor in habitat 
quality and the vast majority of their macroinvertebrate taxa are considered to be 
tolerant of somewhat degraded water quality, and thus would be minimally 
affected by short term minor increases in turbidity and sedimentation. Impacts to 
gray bats are expected to be very minor or negligible. 
Mitigation:  Measures #12, 13, 14, and 15 will control soil erosion and transport 
of silt and sediments to stream channels, and prevent significant sedimentation of 
stream.  Measures #8, 9, 10, and 11 will reduce impacts of loss of woody 
vegetation at crossings or contribute to enhancing existing foraging corridors off-
site. Impacts to gray bats are expected to be very minor or negligible. 



8. Impact: Roadway runoff and spills: Highway runoff following rain events could 
increase metal and petroleum-based organic concentrations in the streams crossed 
by the project (Table 6).  Guano samples taken from a summer colony of M. 
grisescens in Jessamine County, Kentucky have shown the presence of such 
metals (Lacki 1994).  Although highway runoff is likely to contain petroleum 
products and metals, no correlation between uptake of these contaminants and 
affects to gray bats have been documented.  Buckler and Granato (2002; cited in 
Donaldson 2004) reviewed 44 reports on the biological effects of highway runoff 
on local ecosystems and found conflicting results depending on the methodology. 
Their literature review indicated that highway runoff constituents are often found 
in tissue samples of aquatic biota that inhabit receiving waters near a highway. In 
these studies it was generally agreed that the presence of these contaminants 
might affect the diversity and productivity of biological communities. However, a 
methodology that employs bioassays (whereby contaminant sensitivity is tested 
by exposing organisms to toxins) suggested that highway runoff is not toxic to 
aquatic biota.  Should a spill occur, procedures are established which will lead to 
clean-up of the spill in a timely manner. Impacts to gray bats are expected to be 
very minor or negligible. 
Mitigation:  Measure #16 will contribute to containing an accidental spill and 
timely clean-up. 



9. Impact: Concrete spills: During culvert and bridge construction, concrete spills 
could effect M. grisescens aquatic prey habitat in LZ, tLz3, tLz4, tLz6, tLz7, 
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tOh1, OR1 tH1, BC1, BC2, and HC (see Table 6 and Exhibit 9).  The minimal 
short-term reduction in aquatic insect production resulting from a concrete spill is 
not expected to affect the gray bat. Gray bats eat a variety of flying aquatic and 
terrestrial insects present along rivers or lakes (U.S. Fish and Wildlife Service 
2010).   Whitaker et al. (2001) reported on the food of the gray bats from quarry 
at Camp Chelan near Sellersburg, Indiana (about 3.2 miles from this highway 
project). He found that the major foods of the gray bats at Sellersburg appeared to 
be midges (Chironomidae) and other dipterans, in spring and fall, with various 
kinds of beetles comprising the major foods in summer. In summer numerous 
beetles were eaten, including scarabeids, carabids, and chrysomelids. The 
chrysomelids were mainly spotted cucumber beetles, Diabrotica 
undecimpunctata, a favored food of big brown and evening bats . This species is 
an important agricultural pest. Beetles appeared to be a favored food of the 
Sellersburg gray bats through much of the year, although a number of other kinds 
of insects were eaten. Moths were often eaten, caddis flies formed a significant 
part of the diet in April, June and September; and brown lacewings 
(Hemerobiidae) were of some importance throughout the year. A few spiders and 
orthopterans were also eaten. It should be noted that many of these taxa are 
terrestrial insects, and most of the reported aquatic taxa are generally tolerant of 
somewhat degraded water quality and sedimentation. Pouring of concrete for 
piers or decking will be done such that spills into the stream do not occur.  In the 
unforeseen event that spillage does occur, the USFWS office will be notified and 
the resident engineer shall halt the activity immediately and not resume until 
appropriate remedial actions have been implemented. Impacts to gray bats are 
expected to be very minor or negligible. 
Mitigation:  Measures #16 and 17 will reduce the likelihood of concrete spills 
occurring, and contribute to rapid clean-up of the spill should one occur. 



10. Impact: Equipment in streams: Equipment operating within the gray bat habitat 
streams listed in Table 6 could increase turbidity and disturb the stream substrate 
impacting M. grisescens aquatic prey habitat in the short term.  However, no 
equipment will be allowed directly in the streams. Impacts to gray bats are 
expected to very minor or negligible. 
Mitigation:  Measure #12 will reduce potential impact to very minor or negligible. 



11. Impact: Equipment staging areas: Equipment staging areas located where storm 
runoff directly enters gray bat habitat streams listed in Table 6 could further 
pollute the stream with petroleum products, metals, and organic particulates, 
potentially affecting M. grisescens prey habitat in the short term.  However, 
staging, refueling and cleanup areas will not be allowed along-side streams. 
Mitigation:  Measures #14, 15 and 16 will reduce potential impact to very minor 
or negligible. 



12. Impact: Project construction and operation effects on behavioral patterns: 
Project impacts upon the gray bat habitat streams listed in Table 6 could 
negatively impact M. grisescens through short term alteration of behavioral 
patterns. However, no construction work will be permitted at night at stream 
crossings, with the lone exception of pouring concrete for bridge decks. Gray bats 
have been documented as (presumably) foraging at bridges with heavy car and 
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truck traffic, which produce noise, lights, and movement comparable to 
construction activities (male gray bat captured in mist net by HMB in 2005 at the 
I-64 bridge over Floyds Fork, Jefferson County, Kentucky). Construction 
activities at streams which gray bats are likely using as foraging corridors will be 
short-term and are not expected to cause the bats to abandon the streams as 
foraging corridors nor interfere with their use. Human disturbance of gray bat 
maternity and hibernation caves is considered to have been a significant impact to 
gray bats and likely was the primary reason for their population decline. Efforts 
have been concentrated in recent years in protecting these caves, and gray bat 
population size has significantly increased (USFWS 2009). During the same time 
period, disturbance and human-induced modification of their foraging habitats has 
continued unabated.  The literature does not indicate that disturbance of their 
foraging areas is considered a significant threat.   



 
In the project area, a gray bat maternity colony is known from a flooded 
abandoned limestone quarry at Camp Chelan near Sellersburg, Indiana 
(approximately 3.2 miles from the nearest point of the A15 alignment) (Exhibit 1) 
and gray bats have been mist-netted from Muddy Fork Creek and Silver Creek 
near the quarry (Exhibit 1). According to USFWS (2009) this population is 
increasing in numbers. Additionally, gray bats have been captured on the property 
of the INAAP at Charlestown, Indiana, and another roost is thought to exist there 
in one or more of the numerous caves, most likely in the upper Jenny Lind Run 
area (approximately 3.4 miles from the nearest point of the A15 alignment).  The 
project will have no impact upon these maternity caves, nor the behavior of the 
gray bats within them. 



 
Mitigation Measures Which Will be Incorporated into the Project and Which 
Will Reduce/Minimize Impacts to the Gray Bat 
1. Construction limits will be minimized. 
2. No construction work will be permitted at night at stream crossings, with the lone 



exception of pouring concrete for bridge decks. 
3. All culverts and pipes will be designed and constructed such that the bottom 



(invert) is at a lower elevation than the stream bottom/bed, and the design of the 
culvert/pipe is such that it will allow natural stream bed material to accumulate 
throughout the length of the culvert.  This will allow for colonization and 
production of macroinvertebrates within the culvert/pipe; thus minimizing the 
impact upon and reduction of productivity of  a food resource for gray bats. 



4. Trees > 5 inches diameter at breast height (dbh) will be avoided except those in 
the direct construction limits.   



5. Hollow trees, trees with sloughing bark, and other large trees that occur within the 
Project limits will be avoided to the maximum practical extent and delineated by 
special notes in the plans and measures such as special fencing during 
construction. 



6. In order to maintain a riparian buffer zone, tree cutting will be maintained within 
the construction limits and will be limited to that absolutely necessary to complete 
the project.  
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7. DO NOT DISTURB signs will be placed at the construction zone boundaries for 
the portions of the project within Indiana. These signs will be placed beyond the 
construction limits to protect re-vegetation areas and areas of existing vegetation. 
Trees that fall within the right-of-way, but outside of the construction limits, will 
be identified during the design phase and delineated by fencing or other measures 
to minimize impacts. 



8. DO NOT MOW OR SPRAY signs will be posted along the right-of-way for 
selected areas (areas of woody re-vegetation, wetlands and preservation of 
existing woody vegetation) in Indiana in accordance with INDOT requirements 
and in selected areas in Kentucky where mitigation plantings may be required. 



9. INDOT will purchase at a 1:1 ratio existing woodland for preservation or 
revegetate upland woodland at a 1:1 ratio to mitigate forested habitat lost as a 
result of this project. 



10. Excess parcels that have been purchased as part of this Project will be utilized for 
wetland mitigation or reforestation as appropriate. 



11. In Kentucky, disturbed areas at stream crossings will be re-vegetated with tree 
species that produce sloughing bark and snags and follow the general guidelines 
of U.S. Fish and Wildlife Service, Interstate Mining Compact Commission, and 
Office of Surface Mining (2009).  Species will include a minimum of six different 
tree species. Species selection should be determined by site-specific 
characteristics (soil moisture, sun exposure, etc.) and seedling availability. A 
stocking success rate of not less than 300 stems per acre will be required. A 
minimum of four species identified as “Exfoliating Bark Species” must be planted 
and equal at least 40 percent of the minimum stems per acre. Tree species will be 
planted at approximately equal rates.  “Exfoliating Bark Species” (suitable for 
planting in the project area) are sugar maple (Acer saccharum), bitternut hickory 
(Carya cordiformis), pignut hickory (Carya glabra), shellbark hickory (Carya 
laciniosa), shagbark hickory (Carya ovata),  mockernut hickory (Carya 
tomentosa), eastern cottonwood (Populus deltoides), white oak (Quercus alba), 
shingle oak (Quercus imbricaria),  northern red oak (Quercus rubra),  post oak 
(Quercus stellata),  black oak (Quercus velutina), sassafras (Sassafras albidum), 
and slippery elm (Ulmus rubra). An herbaceous ground cover of native species 
will be established. 



12. No equipment will be allowed directly in the streams. 
13. Preservation of surface water quality will be controlled by maintaining stream-



crossing impacts.  Channel work such as, vegetation clearing, channel widening, 
shaping of spill slopes and placement of riprap will be limited to the construction 
limits.   



14. Staging, refueling and cleanup areas will not be allowed along-side streams. 
Equipment cleaning/staging areas will be located such that runoff from these 
areas will not directly enter the stream.  Equipment cleaning/staging areas will be 
located such that effluent will be filtered through vegetated areas and proper 
sediment control structures located between the staging area and receiving water-
bodies; thereby minimizing the potential for stream impacts such as sedimentation 
and pollution. 
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15. All KYTC and INDOT Best Management Practices (BMP) for stream protection 
will be in place during project construction. The INDOT Standard Specifications 
and Special Provisions will govern construction activities in Indiana to control 
erosion and subsequent water pollution. The KYTC Standard Specifications for 
Road and Bridge Construction will guide construction activities in Kentucky. 
BMP will be utilized to prevent non-point source pollution, to control stormwater 
runoff and to minimize sediment damage to water quality and aquatic habitats. 
BMP will include: Temporary and permanent erosion control features will be 
incorporated into the Project at the earliest practicable time as construction 
progresses. When seeding or sodding must be delayed, temporary erosion 
protection with mulches, fiber mats, matting, dust palliatives, crust-forming 
chemicals, or plastic sheets will be provided. Erosion control measures such as 
berms, dikes, geotextile filter cloths, slope drains, sediment basins, mulched 
seeding, sodding, and riprap will be installed where appropriate. Use of sediment 
traps will be determined for specific streams as dictated by the construction 
permit process. During “grade and drain” operations (occurring after initial 
clearing and grubbing of the corridor), mulch will be spread across all areas where 
no work will be conducted for a 21-consecutive-day period.  Equipment needed to 
properly spread mulch will be located on-site.  



16. The following provisions shall apply to the spillage or release of hazardous 
materials during construction or operation of the Indiana portion of the Project.  
See the Spill Response Section of the Laws and Regulations Section for further 
information.: Construction – Hazardous material releases, oil spills, fish/animal 
kills and radiological incidents must be reported to Office of Emergency 
Response, IDEM (888) 233-7745. This should occur as soon as action has been 
taken to either contain/control the extent of the release, or protect persons, 
animals or fish from harm or further harm. Appropriate response actions for spills 
occurring on project sites, in order: identify the spilled material from a safe 
distance; contain the spilled material or block/restrict its flow using absorbent 
booms/pillows, dirt, sand or by other available means; cordon off the area of the 
spill; deny entry to the cordoned off area to all but response personnel; and 
contact OER/IDEM then Operations Support.  Operations – INDOT Hazardous 
Material Accidents/Incidents Policy, February 1992 (Revised July 1998 or most 
recent version.) 



17. Pouring of concrete for piers and/or decking will be done such that spills into the 
stream do not occur.  In the unforeseen event that spillage does occur, the USFWS 
office will be notified and the resident engineer shall halt the activity immediately 
and not resume until appropriate remedial actions have been implemented. 



18. Borrow sites and waste sites for disposal of construction spoil have not been 
determined at this time.  Waste and borrow sites will be investigated later when a 
determination is made on how construction phasing will progress. Further 
coordination with the USFWS will be undertaken to address this issue at that 
time.  Once these sites have been determined the following will help to reduce 
their potential impact.  The contractor will be required to develop a plan detailing 
the source and method of transportation of borrow/fill. When borrow material is 
obtained from other than commercially operated sources, erosion of the borrow 
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site shall be controlled during and after completion of the work by minimizing the 
erosion in such a way that it will prevent sediment from entering streams or other 
bodies of water. Waste or disposal areas will be located and constructed in a 
manner that will keep sediment from entering streams. BMPs such as diversion 
channels, dikes, and sediment traps will be used for this purpose. All excavated 
materials not utilized for roadway embankment or disposed of off-site will be 
hauled for storage to an upland site and secured in such a manner as to prevent 
runoff from entering streams.  



19. The USFWS shall be contacted by KYTC-DEA at least one week prior to the start 
of construction for the proposed project. 
 



2. Indiana Bat 
 
Impacts 
In total, 180.2 acres of M. sodalis potential habitat within the project right-of-way will 
be disturbed, lost, or altered either temporarily or permanently.  Approximately 10,049 
acres of suitable summer Indiana bat habitat occur outside of the right-of-way, but 
within five miles of documented maternity capture records (see USFWS 2008).  
Below are listed feasible impacts to M. sodalis which could potentially occur as a 
result of the project. The listed impacts do not include impacts that may (or may not) 
result from borrow or waste material sites. At this time, the use of borrow sites and 
waste sites for disposal of construction spoil has not been determined.  Waste and 
borrow sites will be investigated after a determination has been made on how 
construction phasing will progress. Further coordination with the USFWS will be 
undertaken to address this issue at that time. 
 
1. The quality of foraging habitat may be degraded due to erosion, and subsequent 



sedimentation of stream corridors, associated with road construction activities.  
Sedimentation could affect the production of insects associated with aquatic 
habitats, which make up a portion of the prey base of Indiana bats (USFWS 
2006). 



2. Construction of the project is likely to result in the direct removal of roosting trees 
that are used or may be used by the maternity colony in the future. Indiana bats 
have been shown to show some site affinity to their roosting trees, so, if these 
trees are removed while the bats are not present, this is anticipated to cause a 
modification in the behavior of any bats that return to those areas.  This could also 
cause those bats to use additional energy to locate a new roost, which may affect 
reproductive success.  The maternity colony may continue to use the remaining 
habitat and/or relocate/shift to existing adjacent suitable habitat following 
implementation of the proposed project.  While Indiana bats, and especially 
maternity colonies, have a strong roost affinity, it is not uncommon for loss of 
and/or alteration of maternity roost trees and foraging habitat to occur naturally,  
causing a maternity colony to seek additional roost trees or relocate to other 
forested areas.  Considering that the habitat removed as a result of the proposed 
project would occur during the time of year when Indiana bats would not occupy 
the area, it is reasonable to assume that upon returning to the roost site, Indiana 
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bats would be affected but would be able to identify new roosting areas in the 
adjacent forested areas and recover.  However, due to lack of scientific 
information regarding the ability of maternity colonies to respond to habitat 
disturbance, either naturally or as a result of disturbance, and our limited 
knowledge of the size of the maternity colony, it is difficult to determine if the 
species would recover to levels that approximate their present levels once the 
project is completed (USFWS 2002b). 



3. Occupied and potential foraging habitat and travel corridors are likely to be 
converted to unsuitable habitat, i.e. roadway and right-of-way; remaining habitats 
will be more fragmented.   



4. Noise and other disturbances caused by construction activities and operation of 
the new road may result in modification of normal Indiana bat behaviors (e.g., 
reproduction effects, foraging effects, and sheltering behaviors).   



 
Mitigation Measures Which Will be Incorporated into the Project and Which 
Will Reduce/Minimize Impacts to the Indiana Bat 
1. FHWA proposes to enter into a Conservation Memorandum of Agreement 



(MOA) with the Service to account for the incidental take of Indiana bats. A 
Conservation MOA with the Service would allow KYTC flexibility in project 
timing with regard to the removal of suitable Indiana bat habitat. In exchange for 
this flexibility, FHWA will provide recovery-focused conservation benefits to the 
Indiana bat through the implementation of minimization and mitigation measures 
that are described in the Indiana Bat Mitigation Guidance for the Commonwealth 
of Kentucky. 



2. Construction limits will be minimized. 
3. Tree removal in construction zones must be scheduled between October 15 and 



March 31 to prevent disturbance to trees that may harbor the Indiana bat summer 
colonies. 



4. Trees > 5 inches dbh will be avoided except those in the direct construction limits.   
5. Hollow trees, trees with sloughing bark, and other large trees that occur within the 



Project limits will be avoided to the maximum practical extent and delineated by 
special notes in the plans and measures such as special fencing during 
construction. 



6. In order to maintain a riparian buffer zone, tree cutting will be maintained within 
the construction limits and will be limited to that absolutely necessary to complete 
the project.  



7. DO NOT DISTURB signs will be placed at the construction zone boundaries for 
those portions of the project within Indiana. These signs will be placed beyond the 
construction limits to protect re-vegetation areas and areas of existing vegetation. 
Trees that fall within the right-of-way, but outside of the construction limits, will 
be identified during the design phase and delineated by fencing or other measures 
to minimize impacts. 



8. DO NOT MOW OR SPRAY signs will be posted along the right-of-way for 
selected areas (areas of woody re-vegetation, wetlands and preservation of 
existing woody vegetation) in Indiana in accordance with INDOT requirements 
and in selected areas in Kentucky where mitigation plantings may be required. 
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9. INDOT will purchase at a 1:1 ratio existing woodland for preservation or re-
vegetate upland woodland at a 1:1 ratio to mitigate forested habitat lost as a result 
of this project. 



10. Excess parcels that have been purchased as part of this project will be utilized for 
wetland mitigation or reforestation as appropriate. 



11. In Kentucky, disturbed areas at stream crossings will be re-vegetated with tree 
species that produce sloughing bark and snags and follow the general guidelines 
of U.S. Fish and Wildlife Service, Interstate Mining Compact Commission, and 
Office of Surface Mining (2009).  Species will include a minimum of six different 
tree species. Species selection should be determined by site-specific 
characteristics (soil moisture, sun exposure, etc.) and seedling availability. A 
stocking success rate of not less than 300 stems per acre will be required. A 
minimum of four species identified as “Exfoliating Bark Species” must be planted 
and equal at least 40 percent of the minimum stems per acre. Tree species will be 
planted at approximately equal rates.  “Exfoliating Bark Species” (suitable for 
planting in the project area) are sugar maple (Acer saccharum), bitternut hickory 
(Carya cordiformis), pignut hickory (Carya glabra), shellbark hickory (Carya 
laciniosa), shagbark hickory (Carya ovata),  mockernut hickory (Carya 
tomentosa), eastern cottonwood (Populus deltoides), white oak (Quercus alba), 
shingle oak (Quercus imbricaria),  northern red oak (Quercus rubra),  post oak 
(Quercus stellata),  black oak (Quercus velutina), sassafras (Sassafras albidum), 
and slippery elm (Ulmus rubra). An herbaceous ground cover of native species 
will be established. 



12. Borrow sites and waste sites for disposal of construction spoil have not been 
determined at this time.  Waste and borrow sites will be investigated later when a 
determination is made on how construction phasing will progress. Further 
coordination with the USFWS will be undertaken to address this issue at that 
time.  Once these sites have been determined the following will help to reduce 
their potential impact.  The contractor will be required to develop a plan detailing 
the source and method of transportation of borrow/fill. When borrow material is 
obtained from other than commercially operated sources, erosion of the borrow 
site shall be controlled during and after completion of the work by minimizing the 
erosion in such a way that it will prevent sediment from entering streams or other 
bodies of water. Waste or disposal areas will be located and constructed in a 
manner that will keep sediment from entering streams. BMPs such as diversion 
channels, dikes, and sediment traps will be used for this purpose. All excavated 
materials not utilized for roadway embankment or disposed of off-site will be 
hauled for storage to an upland site and secured in such a manner as to prevent 
runoff from entering streams. 



13. The USFWS shall be contacted by KYTC-DEA at least one week prior to the start 
of construction for the proposed project. 



14. Mitigation measures #12 through #20 listed above for gray bat will minimize 
water quality impacts. 



 
3.  Running Buffalo Clover 
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The survey did not identify any Running buffalo clover or suitable habitat in the 
project impact area during field investigations in 1999, 2007, and 2008.  There is a 
small community of plants in the Wolf Pen Branch Mill Farm area (see Exhibit 7), but 
the site is well outside of project limits. The project area contains no suitable running 
buffalo clover habitat.   There will be no adverse effects to running buffalo clover 
from the proposed project, excluding possible impacts that may (or may not) result 
from borrow or waste material sites. At this time, the use of borrow sites and waste 
sites for disposal of construction spoil has not been determined.  Waste and borrow 
sites will be investigated later when a determination is made on how construction 
phasing will progress. Further coordination with the USFWS will be undertaken to 
address this issue at that time. 
 
4.  Short’s Goldenrod 
Short’s goldenrod was not identified in the proposed project area. As stated 
previously, the goldenrod is considered extirpated from the project impact area. The 
project will have no adverse effect on the Short’s goldenrod. 
 
5. Fresh Water Mussels: Pink Mucket, Orange-footed Pimpleback, Fat 



Pocketbook, Ring Pink, Clubshell, Fanshell, Rough Pigtoe, Spectaclecase,  
Sheepnose 



No federally listed live or relict mussels were observed during the 1999 and 2007 
mussel surveys.  A single Lampsilis ovata was noted at the A-15 alignment proposed 
crossing.  This species is listed as “endangered” in Kentucky by the Kentucky State 
Nature Preserves Commission.  A single Ligumia recta was noted at the A-15 
alignment proposed crossing. This species is listed as “special concern” in Kentucky 
by the Kentucky State Nature Preserves Commission. No mussel beds were noted.  
The Asian clam and zebra mussel were abundant at all transects.   
Mitigation:  If bridge construction does not begin within five years, KYTC will contact 
the Frankfort, Kentucky Field Office of the USFWS to assess the need for 
reevaluation of the potential of the project to adversely affect federally listed mussel 
species.  This will ensure that no adverse affects to the federally listed mussel species 
occur.   
 
6.  American Burying Beetle 
The USFWS considers this species to be extirpated from the state of Kentucky. The 
project is expected to have no adverse effect on the species. 
 
7.  Louisville Cave Beetle 
Eleven Jones Cave, the only extant habitat for the species, is located approximately 2 
miles south of the proposed project. The project is expected to have no adverse effect 
on the species. 
 
8.  Least Tern and Piping Plover 
There are no recent records of the species within the expected areas of impact of the 
project, and no least terns or piping plovers were identified during project field studies. 
No evidence of either species was observed in any of the areas surveyed in 2007.  
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Approximately 5.8 acres of potential piping plover and least tern habitat occur within 
the proposed project right-of-way, and will be bridged by construction of the new road 
(Exhibit 5).   
Mitigation:  KYTC commits to survey any suitable interior least tern nesting areas 
during subsequent nesting seasons prior to construction. This will ensure that suitable 
least tern habitat areas are not occupied and no adverse affects to the interior least tern 
will occur from the project. The results of such surveys will be coordinated with the 
Frankfort, Kentucky Field Office of the USFWS in order to determine if further 
consultation is required.  The project will have no adverse effect to the least tern or 
piping plover. 
 
C.  Indirect Impacts  
The following discussion is taken primarily from Community Transportation Solutions 
Inc. documentation (2003). 
 
1.  Alignment C-1: Construction of this Downtown alignment would have a modest 
effect in attracting population and housing growth toward Clark and Floyd counties in 
Indiana. The majority of employment, particularly retail employment, would remain in 
the City of Louisville and Jefferson County. C-1 would tend to reinforce the existing 
conditions where the region's total job concentration would remain in the Louisville 
and Jefferson County portion of the LMA. At the same time, population and housing 
growth would expand outward. Without the new river crossing, there would be 
pressure on the Louisville core area as the travel across the river became more 
restrictive and congested. For C-1, population and household growth distribution 
would remain essentially the same as under the No-Action Alternative. 
Implementation of C-1 would not substantially alter the growth distribution of 
employment or population from the No Action. The projects included in the KIPDA 
forecasts could benefit from the construction and operation of the proposed bridge(s) 
project, but are not dependent upon the bridge(s). As discussed above, many of the 
residential, commercial and industrial developments are currently under development 
or already exist and are expanding. This indicates that currently they have access to 
major highways and freeways. The provision of improved access would facilitate and 
in some cases, may result in these projects being developed sooner on the planning 
horizon than later. That is, while the development projects would occur with or 
without the proposed bridge(s), the bridge(s) may influence developers to move up the 
scheduled implementation of their projects. Indirect impacts to habitats should, 
therefore, be similar over the long term. 
 
Of the major action projects currently proposed or under construction, the related 
projects closest to the C-1 alignment are the I-71 Widening in Kentucky, Indiana 
Greenway and Riverfront Park Expansion (Louisville); and the Ohio River locks 
project. The latter three projects would not result in a cumulative effect with regard to 
growth and development in the project area. The freeway widening is in response to 
growth in travel demand and while the proposed improvements would facilitate access 
and travel through the Downtown Build alternatives corridor, it is an interstate with 
interregional travel characteristics.  
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2.  Alignment A-15: This alignment would have no effect on the central core area of 
Louisville, Bullitt County, Clark County and the western section of Jefferson County. 
A-15 would have the slight effect of directing population and housing from eastern 
Jefferson and Oldham counties toward Floyd County, Indiana. These redirections of 
growth patterns would be minimal: losses of households over the No-Build Alternative 
range from 132 from Clark County to 474 from Jefferson County while Floyd County 
would attract 772 households by 2025. Population distribution would follow a similar 
trend. 
 
Implementation of A-15 would not substantially alter the growth distribution of 
employment or population from the No-Action Alternative, although the potential 
effects would be somewhat more pronounced than those of C-1. Improved 
accessibility is forecast to redirect some growth to different areas than those that 
would grow under the No-Action Alternative. The A-15 alignment would tend to 
direct growth away from eastern Jefferson and Oldham Counties, Kentucky toward 
Floyd County, Indiana. Habitat associated with Lancassange and Lentzier Creek are 
more likely to experience indirect effects than those habitats in the Goose Creek 
Watershed in eastern Jefferson County.  The Goose Creek watershed covers about 19 
square miles in northeastern Jefferson County and consists of two sub-basins (Goose 
Creek and Little Goose Creek). This watershed is undergoing intense development, 
and moderate water quality impairment has occurred in some areas. The projects 
included in the KIPDA forecasts could benefit from the construction and operation of 
the proposed bridge(s) project, but are not dependent upon construction of the 
proposed Ohio River Bridges Project. As discussed above, many of the residential, 
commercial and industrial developments are currently under development or already 
exist and are expanding their developments. This trend indicates that currently they 
have access to major highways and freeways. The provision of improved access 
through constructing a Build Alternative would facilitate and in some cases, may result 
in these projects being developed sooner on the planning horizon than later. That is, 
while the development projects would occur with or without the proposed A-15 
alignment, it may influence developers to move up the scheduled implementation of 
their projects as economic development demands shift. 
 
A-15 has the potential to affect Oldham, Clark, Floyd Counties and the eastern areas 
of Jefferson County. Many of the related major actions projects are occurring or will 
be implemented in the eastern areas of the LMA. In Indiana, developments along 
which A-15 would pass include the INAAP, North Point Business Center, East Point 
Business Center, Clark Marine Center and Bridgepointe Business Center. In Kentucky, 
current and proposed developments do not occur directly along the A-15 corridor but 
near it along the existing I-265 corridor. The nearest development would be 
approximately 5 miles from the proposed bridge/road improvements. Any growth and 
economic development would be under the jurisdiction of the appropriate planning 
agencies. 
 
With regard to cumulative effects, the related projects closest to A-15 are INAAP, 
North Point Business Center, East Point Business Center, Clark Maritime Center and 
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Bridge Point Business Center. All of these represent employment/business 
developments. The cumulative effect would result in increased housing demand to 
accommodate the employment requirements. 
 
3.  C-1 and A-15:  In summary, the socio-economic studies indicate that the two 
alignments would not alter the growth distribution of employment or population from 
the projected 2025 No-Action Alternative. While the related major action projects 
could benefit from the proposed bridge/road improvements, the developers have 
constructed or begun their projects without it. They already have access to major 
highways and freeways.  
 
While there would be no indirect effect at this time based on the known projects, 
implementation of the two bridges Build Alternative (C-1 and A-15) could influence 
the location and scheduling of future development projects. The zone of influence 
would expand across the areas on either side of the river and potentially between the 
bridge roadway approaches, particularly in Indiana where more open, developable land 
is available. Any growth and development would be under the jurisdiction of the 
appropriate planning agencies.  
 
The projected employment and household growth is forecast to continue during the 
next 25 years regardless of whether the proposed project is implemented. Although a 
similar overall level of growth and development would be expected through year 2025 
compared to the No-Action Alternative, the Build Bridge/Highway Alternative could 
alter the rate, timing, and location of development, especially as noted for the A-15 
alignment. Improved accessibility could result in planned development (such as the 
major actions identified in this report) being developed and built out sooner than 
would occur under the No Action Alternative. However, the availability and provision 
of public services and utilities such as water, sewer, schools, and City and County 
roadway improvements would also be a critical determining factor in the rate at which 
various areas within the ICEA are developed. Other factors, including market 
conditions (such as housing and land costs) with availability of adequate utilities and 
public services, may increase the rate of development of available parcels. Given the 
above factors and potential effects, it is the responsibility and authority of affected 
jurisdictions and the regulatory processes they have established to modify existing 
land use plans, zoning regulations, and allowable densities as the jurisdiction deem 
appropriate. The lead agency or project sponsor will continue to coordinate with local 
jurisdictions to ensure appropriate mitigation measures are established. 
 
4.  Gray and Indiana Bats 
The projected employment and household growth is forecast to continue during the 
next 25 years regardless of whether the proposed project is implemented. The socio-
economic studies indicate that the two alignments would not increase the growth of 
employment or population from the projected 2025 No-Action Alternative.  It may 
influence developers to move up the scheduled implementation of their projects, and 
could alter the location of development, especially as noted for the A-15 alignment. 
The A-15 alignment would tend to direct growth away from eastern Jefferson and 
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Oldham Counties, Kentucky toward Floyd County, Indiana. Loss of habitat is thus 
more likely to be shifted from the Goose Creek Watershed in eastern Jefferson County 
to Lancassange and Lentzier Creeks in Indiana.  The Goose Creek watershed has been 
documented in recent years as supporting both Gray and Indiana bats.  A recent record 
of Gray bats (no Indiana bat records) from near the mouth of Lancassange Creek 
documents their use of this riparian corridor.  There are no records of Gray or Indiana 
bats from the Lentzier Creek watershed, though habitat appears to be suitable for them.   
It would appear then that if the project tends to shift the amount of development (total 
development would not be affected; only its location) away from Goose Creek to 
Lancassange and Lentzier Creeks, the net result could potentially benefit Indiana bats, 
compared to the projected 2025 No-Action Alternative.  In addition, Gray bats could 
potentially benefit, though probably less so. 
 
D.  Cumulative Effects  
 
Cumulative effects include the effects of local, state, tribal or private actions that are 
reasonably certain to occur in the action area considered in this biological opinion.   
 
With regard to cumulative effects, the related residential and employment 
development projects could result in cumulative effects, as they would influence the 
movement and direction of development trends. These projects are within the planning 
horizon of KIPDA and other local planning agencies that can direct and assure 
compatibility with local planning objectives. In addition, they would provide 
additional housing and employment opportunities for the region. In the eastern area of 
the LMA, the related projects represent employment/business developments. There 
would be the potential for increased housing demand to accommodate the employment 
requirements. The construction of the bridges across the Ohio River would not affect 
the long-term housing demand and would not have a cumulative effect, but could 
affect the location and timing of future development projects. 
 
Major actions with potential cumulative effects can involve either the same or 
different habitat resources than direct and indirect effects. The INAAP, North Point 
Business Center, East Point Business Center, Clark Marine Center and Ridge Point 
Business Center in Indiana are major actions that are relatively near to the A-15 
alignment and that could have cumulative impacts on gray bat and Indiana bat habitat.  
A major factor in evaluating cumulative effects involves the disposition of the INAAP 
property. As documented by a number of studies gray bats are known to utilize habitat 
in the Lancassange Creek watershed near the Clark Maritime Center and in the Jenny 
Lind Run and Little Battle Creeks of the INAAP; and these same areas provide 
suitable Indiana bat habitat. The Army and USFWS are committed to protecting the 
resources associated with Jenny Lind Run and Little Battle Creek.  According to 
USFWS (2007) the Army has worked closely with the USFWS to conserve the bats 
and meet Endangered Species Act requirements during the INAAP closure process.  
As part of that process, a large portion of the base was given to the State of Indiana to 
expand Charlestown State Park.  The USFWS worked with the Defense Department 
and the state to ensure that habitat for listed bats was protected and enhanced through 











 



Biological Assessment  Revised September, 2011 83 



the park development process.  Staff from Bloomington's Environmental 
Contaminants have also been involved in this site, working closely both with Defense 
and the state to ensure that areas contaminated during ammunition production at the 
site were remediated to alleviate potential for contaminants to adversely affect the 
endangered gray bats at the site, and to provide areas where the public could safely 
enjoy the newly expanded state park. The USFWS and the State plan to continue their 
partnership, including plans for developing educational displays at Charlestown State 
Park to educate the public about the endangered bats that live there.   
 
These major projects are important cumulative actions. They involve ongoing and 
future State, local and private actions that may involve no federal actions and, 
therefore, no requirement to comply either with the ESA or with NEPA. With no 
federal action, biological assessment and consultation pursuant to Section 7 of the 
ESA would not occur. The potential for cumulative effects exists. Several major 
actions having Federal oversight under the ESA and/or NEPA, and also having high 
potential for cumulative effects, were identified by the ICEA. These include the U.S. 
Army Armor Center and Fort Knox Northern Training Complex, the Ohio River 
Mainstem Systems Study navigation infrastructure improvements, and the reuse of the 
military portion, but not including the newly partitioned civilian portions, of the 
INAAP. The assessments of the USFWS (Biological Opinion contained in U.S. Armor 
Center and Fort Knox, 2001 and Hudak, 1998) document potential losses of Indiana 
bat and Gray bat habitat with future Federal actions. The need for threatened and 
endangered species assessment is also evident for the future widening of I-71 from I-
265 to I-64, downtown Louisville, Kentucky. Several other major transportation 
projects will also require biological assessments since they will occur within the 
ranges identified for one or more threatened or endangered species: 
• Widening of I-64 from I-265 (Gene Snyder Freeway) to I-71 terminus, downtown 
Louisville. Wetland field identification and delineation are needed for future project 
development. 
• Construction of the South Central Light Rail Transit (LRT) line from downtown 
Louisville to I-265. Some potential for involvement of disturbed wetlands exists south 
of the airport. 
• Expansion of Louisville International Airport (Standiford Field). The potential exists 
for involvement of wetlands already disturbed by industrial and residential 
development. 
 
Past and future federal actions on any of these projects would occur under jurisdiction 
of Federal agencies that have regulations requiring assessment of cumulative effects. 
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IX.  Effects Determination 
 
Gray Bat 
A determination of “May affect – is not likely to adversely affect” is made for the 
gray bat based upon: 
• Gray bats are assumed to be present in the project area.  However, the FHWA is 
committed to implementing the minimization measures previously outlined during the 
construction process for the proposed project;  
• Winter caves suitable for gray bats do not exist in the project area; 
• As a result of the minimization measures committed to, in addition to the bridging 
of most of the potentially optimal foraging habitat, the project area will continue to 
provide foraging areas and an aquatic prey base for gray bats; 
• The project will not impact the documented gray bat maternity colony at the 
Sellersberg quarry, nor the likely colony at Jenny Lind Run. 
 
Indiana Bat 
A determination of “May affect – is likely to adversely affect.” is made for the Indiana 
bat based upon: 
• Winter hibernacula do not exist for the Indiana bat in the project area; 
• Indiana bats are assumed to be present in the project area.  FHWA is committed to 
implementing the minimization measures previously outlined during the construction 
process for the proposed project, including a Conservation Memorandum of 
Agreement; 
• The proposed project is not likely to jeopardize the continued existence of the 
Indiana bat; 
• Construction of the project may result in the direct removal of roosting trees that 
are used or may be used by the maternity colony in the future. Indiana bats have been 
shown to show some site affinity to their roosting trees, so, if these trees are removed 
while the bats are not present, this is anticipated to cause a modification in the 
behavior of any bats that return to those areas.  This could also cause those bats to use 
additional energy to locate a new roost, which may affect reproductive success.  The 
maternity colony may continue to use the remaining habitat and/or relocate/shift to 
existing adjacent suitable habitat following implementation of the proposed project.  
While Indiana bats, and especially maternity colonies, have a strong roost affinity, it is 
not uncommon for loss of, or alteration of maternity roost trees and foraging habitat to 
occur naturally,  causing a maternity colony to seek additional roost trees or relocate to 
other forested areas.  Considering that the habitat removed as a result of the proposed 
project would occur during the time of year when Indiana bats would not occupy the 
area, it is reasonable to assume that upon returning to the roost site, Indiana bats would 
be affected but would be able to identify new roosting areas in the adjacent forested 
areas and recover.  However, due to lack of scientific information regarding the ability 
of maternity colonies to respond to habitat disturbance, either naturally or as a result of 
disturbance, and our limited knowledge of the size of the maternity colony, it is 
difficult to determine if the species would recover to levels that approximate their 
present levels once the project is completed (USFWS 2002b); 
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• Occupied and potential foraging habitat and travel corridors are likely to be 
converted to unsuitable habitat, such as roadway and right-of-way. The remaining 
habitats will be more fragmented by these conversions;   
• Noise and other disturbances caused by construction activities and operation of 
the new road may result in the modification of normal Indiana bat behaviors (e.g., 
reproduction effects, foraging effects, and sheltering behaviors). 
 
Running Buffalo Clover 
A determination of “May affect – is not likely to adversely affect” is made for running 
buffalo clover based upon: 
• The environmental team did not identify any running buffalo clover or suitable 
habitat in the project impact area during field investigations in 1999, 2007, and 2008;   
• There are no records of the species within the impact area of the project; 
• At this time, the use of borrow sites and waste sites for disposal of construction 
spoil has not been determined.  Waste and borrow sites will be investigated later when 
a determination is made on how construction phasing will progress. Further 
coordination with the USFWS will be undertaken to address this issue at that time. 
 
Short’s Goldenrod 
A determination of “May affect – is not likely to adversely affect” is made for Short’s 
goldenrod based upon: 
• Field surveys did not find Short’s goldenrod was not identified in the proposed 
project area; 
• The most recent list for Kentucky, compiled by the Kentucky Field Office of the 
USFWS does not list Short’s goldenrod for Jefferson County, Kentucky, presumably 
because they now consider it to be extirpated there;  
• It is considered to be extirpated from the Falls of the Ohio;    
• It is not listed for Clark County, Indiana. 
 
Listed Mussels: Pink Mucket, Orange-footed Pimpleback, Fat Pocketbook, Ring 
Pink, Clubshell, Fanshell, Rough Pigtoe, Spectaclecase,  Sheepnose 
A determination of “May affect – is not likely to adversely affect” is made for the 
listed mussels based upon: 
• No federally listed live or relict mussels were observed during the 1999 and 2007 
mussel surveys;   
• No mussel beds were noted during the 1999 and 2007 mussel surveys; 
• There is a lack of high quality substrates for these species within the project 
corridor; 
• There are no recent records of any of the listed species from the project area; 
• If bridge construction does not begin within five years, KYTC will contact the 
Frankfort, Kentucky Field Office of the USFWS to assess the need for reevaluation of 
the potential of the project to adversely affect federally listed mussel species.  This 
will ensure that no adverse affects to the federally listed mussel species occur. 
 
American Burying Beetle 
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A determination of “May affect – is not likely to adversely affect” is made for the 
American burying beetle based upon: 
• The USFWS considers this species to be extirpated from the state of Kentucky.  
 
Louisville Cave Beetle 
A determination of “May affect – is not likely to adversely affect” is made for the 
Louisville cave beetle based upon: 
• Eleven Jones Cave, the only extant habitat for the species, is located 
approximately two miles south of the proposed project, and will not be impacted by 
the project.  
 
Interior Least Tern 
A determination of “May affect – is not likely to adversely affect” is made for the 
interior least tern based upon: 
• There are no recent records of the species within the expected areas of impact of 
the project;  
• No interior least terns were identified during project field studies in 2007;   
• Approximately 5.8 acres of potential habitat occur within the proposed project 
right-of-way, but it will be bridged by the new road (Exhibit 5); 
• KYTC commits to survey any suitable interior least tern nesting areas during 
subsequent nesting seasons prior to construction. This will ensure that suitable least 
tern habitat areas are not occupied and no adverse affects to the interior least tern will 
occur from the project. The results of such surveys will be coordinated with the 
Frankfort, Kentucky Field Office of the USFWS in order to determine if further 
consultation is required.   
 
Piping Plover (migrant only) 
A determination of “May affect – is not likely to adversely affect” is made for the 
piping plover based upon: 
• There are no recent records of the species within the expected areas of impact of 
the project;  
• No piping plovers were identified during project surveys in 2007;   
• Approximately 5.8 acres of potential habitat occur within the proposed project 
right-of-way, but it will be bridged by the new road (Exhibit 5). 











 



Biological Assessment  Revised September, 2011 87 



X. LITERATURE CITED 



 
3/D International, Inc.  1995.  Literature summary and habitat suitability index model: 



components of summer habitat for the Indiana bat, Myotis sodalis.  Unpublished 
report submitted to Indiana Department of Natural Resources, Division of Natural 
Resources, Bloomington, Indiana. 190p. 



 
Best, T. L. and M. K. Hudson. 1996. Movements of gray bats (Myotis grisescens) 



between roost sites and foraging areas. Journal of the Alabama Academy of 
Science 67(1):6-14. 



 
Best, T. L., Milam, B. A., Haas, T. D., Cvilikas, W. S., and Saidak, L. R. 1997. 



Variation in diet of the gray bat (Myotis grisescens), Journal of Mammalogy 78, 
569-583. 



 
Brack, V. Jr. 1983.  The Non-hibernating Ecology of bats in Indiana with the emphasis 



on the endangered bat, Myotis sodalist. Ph.D. dissertation; Purdue University, 
West Lafayette, IN. 



 
Brack, V., Jr. 1985. The foraging ecology of some bats in Indiana,  Indiana Academy 



of Sciences 94, 231-237. 
 
Brigham, R. M., S. D. Grindal, M. C. Firman, and J. L. Morissette. 1997. The 



influence of structural clutter on activity patterns of insectivorous bats. Canadian 
Journal of  Zoology 75:131-136. 



 
Buckler, D.R. and Granato, G.E. Assessing biological effects from highway runoff 



constituents. Open File Report 99-240. U.S. Geological Survey, Denver, 2002. 
 
Butler, R. S. 2002. Status assessment report for the sheepnose, Plethobasus cyphyus, 
occurring in the Mississippi River system (U.S. Fish and Wildlife Service Regions 3, 
4, and 5). U.S. Fish and Wildlife Service. 
 
Callahan, E.V., III.  1993.  Indiana bat summer habitat requirements.  M.S. Thesis, 



Univ. of Missouri, Columbia.  74 pp. 
 
Carter, T.C.  2003.  Summer habitat use of roost trees by the endangered Indiana bat 



(Myotis sodalis) in the Shawnee National Forest of southern Illinois.  
Unpublished Ph.D. dissertation.  Department of Zoology in the Graduate School, 
Southern Illinois University.  Carbondale, Illinois. 



 
Center for Biological Diversity. PETITIONS TO LIST AS FEDERALLY 



ENDANGERED SPECIES. http:// www. biological diversity. org/ swcbd/ 
PROGRAMS/ bdes/ cp/ petitions/ INSECTS.pdf 



 











 



Biological Assessment  Revised September, 2011 88 



Cicerello, R.R. and G.A. Schuster.  2003.  A Guide to the Freshwater Mussels of 
Kentucky.  Kentucky State Nature Preserves Commission Scientific and 
Technical Series 7:1-62. 



 
Clawson, R. L. 1984. Investigations of endangered Indiana bat and gray bat summer 



ecology, distribution and status, Missouri Department of Conservation Surveys 
and Investigation Projects, Study Number 66. 



 
Cope, J.B. and A.R. Richter. 1978. A survey of the bats in the Muddy Fork of Silver 



Creek Watershed project area in Indiana. Final report to the Soil Conservation 
Service. 21 pp. unpublished. 



 
Community Transportation Solutions Inc. 2003. Louisville-Southern Indiana Ohio 



River Bridges Project: Indirect and Cumulative Effects Analysis Technical 
Report. 



 
Donaldson, Bridget M. 2004.  Final Report: Highway runoff in areas of karst 



topography.  Virginia Transportation Research Council. 
 
Gardner, J.E., J.D. Garner, and J.E. Hofmann. 1991a.  Summer roost selection and 



roosting behavior of Myotis sodalis (Indiana bat) in Illinois.  Final report.  Illinois 
Natural History Survey, Illinois Dept. of Conserv..  Champaign, IL.  56 pp. 



 
Garner, J.D., and J.E. Gardner.  1992.  Determination of summer distribution and 



habitat utilization of the Indiana bat (Myotis sodalis) in Illinois.  Unpubl. Report.  
Endangered Species Coordinator, Region 3, USFWS, Twin Cities, MN.  28 pp. 



 
HNF. 2000. Programmatic Biological Assessment of the Hoosier National Forest Land 



and Resource Management Plan. United States Department of Agriculture Forest 
Service, Tell City Ranger District, Hoosier National Forest.    



 
Humphrey, S.R., A.R. Richter, and J.B. Cope.  1977.  Summer habitat and ecology of 



the endangered Indiana bat, Myotis sodalis.  J. of Mammalogy, 58:334-346. 
 
Johnson, Joshua B.  2002. Spatial and predictive foraging models for gray bats in 



northwest Georgia and a comparison of two acoustical bat survey techniques.  
Master of Science thesis, Morgantown, WV.  64 pp. 



 
Kentucky Department of Fish and Wildlife Resources. 2005. Kentucky's 



Comprehensive Wildlife Conservation Strategy. Kentucky Department of Fish 
and Wildlife Resources, #1 Sportsman's Lane, Frankfort, Kentucky 40601. http:// 
fw. ky. gov/ kfwis/ stwg/) 



 
Kentucky Department of Fish and Wildlife Resources. 2007.  Kentucky Commerce 



Cabinet News Release. Jul 05, 2007. Avoid Disturbing Least Tern Nests in 











 



Biological Assessment  Revised September, 2011 89 



Western Kentucky. http:// www. kdfwr. state. ky. us/ newsrelease. asp?nid= 
166&NavPath= C581C625. 



 
Kleber, John E., editor. 2000. The Encyclopedia of Louisville, University Press of 



Kentucky. 
 
Kurta, A.  In Press.  Roosting Ecology and Behavior of Indiana Bats (Myotis sodalis) 



in Summer. In The Proceedings of the Indiana bat and coal mining: a technical 
interactive forum (K.C. Vories and A. Harrington, eds.).  Office of Surface 
Mining, U.S. Department of the Interior, Alton, Illinois. 



 
Kurta, A., D. King, J.A. Teramino, J.M. Stribley, and K.J. Williams.  1993a.  Summer 



roosts of the endangered Indiana bat (Myotis sodalis) on the northern edge of its 
range.  Am. Midl. Nat. 129:132-138. 



 
Kurta, A., K.J. Williams, and R. Mies.  1996.  Ecological, behavioral, and thermal 



observations of a peripheral population of Indiana bats (Myotis sodalis).  Pages 
102-117 in Bats and Forests Symposium (R. M. R. Barclay and R. M. Brigham, 
eds.).  Research Branch, British Columbia Ministry of Forests, Victoria, British 
Columbia, Canada, Working Paper 23:1-292. 



 
Kurta, A., S.W. Murray, and D.H. Miller.  2002.  Roost selection and movements 



across the summer landscape.  In Kurta A., and J. Kennedy, eds.  The Indiana bat: 
biology and management of an endangered species.  Bat Conservation 
International, Austin, Texas. 



 
Lacki, Michael J.  1994.  Metal concentrations in guano from a gray bat summer roost.  



Trans. Ky. Acad. Sci., 55(3-4), 124-126. 
 
La Val, R.K., R.L. Clawson, M.L. La Val, and W. Caire.1977. Foraging behavior and 



nocturnal activity patterns of Missouri bats, with emphasis on the endangered 
species, Myotis grisescens and Myotis sodalis. J. Mammalogy 58: 592-599. 



 
Lacki, M. J., Burford, L. S., and Whittaker, J. O., Jr. (1995). “Food habits of gray bats 



in Kentucky,” Journal of Mammalogy 76, 1256-1259. 
 
Mackey, R. L. and R. M. R. Barclay. 1989. The influence of physical clutter and noise 



on the activity of bats over water. Canadian Journal of Zoology 67:1167-1170. 
 
Martin, Chester O. 2007. Assessment of the Population Status of the Gray Bat (Myotis 



grisescens). ERDC/EL TR-07-22. 
 
Mengel, Robert M. 1965. The Birds of Kentucky. Ornothological Monographs No. 3. 
 
Menzel, M. A., J. W. Edwards, J. M. Menzel, S. F. Owen, and W. M. Ford. 2000. An 



initial survey of habitat use and spatial activity patterns of gray bats (Myotis 











 



Biological Assessment  Revised September, 2011 90 



grisescens) inhabiting Fricks and Lowerys Cave in northwest Georgia. General 
Technical Report, Georgia Department of Natural Resources. 



 
Mitchell, W. A., and Martin, C. O. 2002. Cave- and crevice-dwelling bats on USACE 



projects: Gray bat (Myotis grisescens), EMRRP Technical Notes Collection 
(ERDC TN-EMRRP-SI-25). U.S. Army Engineer Research and Development 
Center, Vicksburg, MS. 



 
Ortmann, A.E. 1918. The nayades (freshwater mussels) of the upper Tennessee 



drainage with notes on synonymy and distribution. Proceedings of the American 
Philosophical Society 77:521-626. 



 
Rabinowitz, A. R., and Tuttle, M. D. 1982. A test of the validity of two currently used 



methods of determining bat prey preferences, ACTA Theriologica 27 21, 283-
293. 



 
Slone, Tim and Traci Wethington. 2001. Kentucky’s Threatened and Endangered 



Species.  Kentucky Department of Fish and Wildlife Resources. 
 
Thomas, D. P. 1994. A radiotelemetric assessment of the foraging ecology of the gray 



bat (Myotis grisescens) at Guntersville Reservoir, Alabama. M.S. thesis, Auburn 
University, Alabama. 78 pp. 



 
Tuttle M. 1976. Population ecology of the gray bat (Myotis grisescens): factors 



influencing growth and survival of newly Volant young. Ecology 57: 587-595. 
 
U.S. Fish and Wildlife Service. 1999. Draft Recovery Plan for the Indiana bat 
 
U.S. Fish and Wildlife Service. 2002a.  Biological opinion of the application for an 



incidental take permit for the federally endangered Indiana bat (Myotis sodalis) 
for the Six Points Road interchange and associated development.  Bloomington 
Field Office.  Bloomington, Indiana.  35p.  



 
U.S. Fish and Wildlife Service. 2002b. Final Biological Opinion on the Interstate 69 



(I-69) preferred alternative #2 from Henderson, Kentucky to Evansville, Indiana, 
and its effects on the Indiana bat; Henderson County, Kentucky and Vanderburgh 
County, Indiana. 



 
U.S. Fish and Wildlife Service. 2006. Biological Opinion of the Proposed Land 



Resource Management Plan, Hoosier National Forest, Indiana. 
 
U.S. Fish and Wildlife Service. 2007.  Bats and boats share access to the Ohio River.  



U.S. Fish and Wildlife Journal (Midwest Region, June 26). 
 
U.S. Fish and Wildlife Service.  2008.  Indiana bat mitigation guidelines for the 



Commonwealth of Kentucky. 











 



Biological Assessment  Revised September, 2011 91 



 
U.S. Fish and Wildlife Service.  2009.  Gray Bat (Myotis grisescens) 5-Year Review: 
Summary and Evaluation.  
 
U.S. Fish and Wildlife Service.  2010.  Gray bat (Myotis grisescens) fact sheet. 
 
U.S. Fish and Wildlife Service. All About Piping Plovers.  
(http://www.fws.gov/plover/facts.html) 
 
U.S. Fish and Wildlife Service, Interstate Mining Compact Commission, and Office of 



Surface Mining. 2009. Range-wide Indiana Bat Protection and Enhancement Plan 
Guidelines.  40 pp. 



 
Whitaker, J.O., Jr., Lori Pruitt, and Scott Pruitt. 2001. The gray bat, Myotis grisescens, 



in Indiana. Proceedings Indiana Academy of Science 110: 114-122. 
 
Whitaker, J.O., Jr. and S.L. Gummer. 2001. Bats of the Wabash and Ohio River Basins 



of southwestern Indiana. Proc. Ind. Acad. Sci. 110: 126-140. 
 
 
 
 
 
 
 













NS-4
NS-6



NS-11



NS-9



Ind Bat & Gray bat captures



Ind Bat & Gray bat captures



Archival Ind Bat record



NS-8



NS-2
NS-3



NS-7



Gray bat captures
NS-1



NS-5



���265



���71



tu42



tu42



G o ose Creek



Wolf Pen Branc h



O
hi



o 
R



iv
er



NS-10



Har rods Creek



Littl



e 
G



oose Creek



Tunnel



�



0 0.5 10.25
Miles



Exhibit 1, Page 1
Gray and Indiana Bat



Archival and Capture Records
and Survey Sites



Louisville Bridges Project
Aerial Mapping NS-5 Netting Sites



Legend



Project ROW



Streams











NS-8



gray bat maternity site in quarry



NS-2NS-3



tu62



���265



¹º»¼���65 tu42



Wolf Pen B
r a



n
ch



hi
o 



R
iv



er



H arrods Creek



S
ilv



er
 C



reek



tu62



La



nc
as



sa
nc



e 
C



re
e



k



Gray bat records from Silver Creek



Gray bat records from 
Little Battle Creek



Gray bat records from
Jenny Lind Run



Gray & Ind bat records
from Muddy Fork



Tunnel



�



0 1 20.5
Miles



Exhibit 1, Page 2
Gray and Indiana Bat



Archival and Capture Records
and Survey Sites



Louisville Bridges Project
Aerial Mapping NS-5 Netting Sites



Legend



Streams



Project ROW











NS-12



NS-13



Legend



Project ROW



Streams



Exhibit 1, Page 3
Gray and Indiana Bat



Archival and Capture Records
and Survey Sites



Louisville Bridges Project
Aerial Mapping



0 6,000 12,0003,000
Feet



�



NS-12 Netting Sites











Legend



Section 1 ROW



Streams



Gray Bat Habitat Inside ROW



Exhibit 1.1, Page 1



Gray Bat Habitat
Louisville Bridges Project



Aerial Mapping



0 1,500 3,000750
Feet



�











Legend



Section 3 ROW



Streams



Gray Bat Habitat Inside ROW



Exhibit 1.1, Page 2



Gray Bat Habitat
Louisville Bridges Project



Aerial Mapping



0 1,500 3,000750
Feet



�











Legend



Section 4 ROW



Streams



Gray Bat Habitat Inside ROW



Exhibit 1.1, Page 3



Gray Bat Habitat
Louisville Bridges Project



Aerial Mapping



0 2,500 5,0001,250
Feet



�











Legend



Section 6 ROW



Streams



Gray Bat Habitat Inside ROW



Exhibit 1.1, Page 4



Gray Bat Habitat
Louisville Bridges Project



Aerial Mapping



0 3,000 6,0001,500
Feet



�











Legend



Section 1 ROW



Streams



Gray Bat Habitat Inside ROW



Exhibit 2, Page 1



Gray Bat Habitat
Louisville Bridges Project



Topographic Mapping



0 1,600 3,200800
Feet



�











Legend



Section 3 ROW



Streams



Gray Bat Habitat Inside ROW



Exhibit 2, Page 2



Gray Bat Habitat
Louisville Bridges Project



Topographic Mapping



0 1,500 3,000750
Feet



�











Legend



Section 4 ROW



Streams



Gray Bat Habitat Inside ROW



Exhibit 2, Page 3



Gray Bat Habitat
Louisville Bridges Project



Topographic Mapping



0 2,500 5,0001,250
Feet



�











Legend



Section 6 ROW



Streams



Gray Bat Habitat Inside ROW



Exhibit 2, Page 4



Gray Bat Habitat
Louisville Bridges Project



Topographic Mapping



0 3,000 6,0001,500
Feet



�











Indiana Bat Maternity Capture



L
ittl



e G oose Creek



Harr o ds Creek



���71



���71



���71



���265



���265



tu42



tu42



S o uth For



k of Harrods Creek



P
le



a
sa



nt
 R



u



Lentzier Cr.



���71



���64



���64



���65



tu62



tu62



tu31



tu60
¹º»¼



¹º»¼



Ohio River



���71



���265



So uth F o rk of H arrods Creek



tu42



H
a



rr
o



ds
 C



re
e



k



���264



Indiana Bat Maternity Capture



�



Exhibit 3
Five-Mile perimeter surrounding



documented Indiana Bat
maternity capture



Lousiville Bridges Project
Aerial Mapping



Project ROW



Streams



Legend



NS-5 Netting Sites



0 1 20.5
Miles



Area of potential "known habitat"
within 5 mi of documented maternity
capture record of Indiana bat











Legend



Section 1 ROW



Streams



Indiana Bat Habitat Inside ROW



Exhibit 3.1, Page 1



Indiana Bat Habitat
Louisville Bridges Project



Aerial Mapping



0 1,500 3,000750
Feet



�











Legend



Section 3 ROW



Streams



Indiana Bat Habitat Inside ROW



Exhibit 3.1, Page 2



Indiana Bat Habitat
Louisville Bridges Project



Aerial Mapping



0 1,500 3,000750
Feet



�











Legend



Section 4 ROW



Streams



Indiana Bat Habitat Inside ROW



Exhibit 3.1, Page 3



Indiana Bat Habitat
Louisville Bridges Project



Aerial Mapping



0 2,500 5,0001,250
Feet



�











Legend



Section 6 ROW



Streams



Indiana Bat Habitat Inside ROW



Exhibit 3.1, Page 4



Indiana Bat Habitat
Louisville Bridges Project



Aerial Mapping



0 3,000 6,0001,500
Feet



�











Legend



Section 1 ROW



Streams



Indiana Bat Habitat Inside ROW



Exhibit 4, Page 1



Indiana Bat Habitat
Louisville Bridges Project



Topographic Mapping



0 1,500 3,000750
Feet



�











Legend



Section 3 ROW



Streams



Indiana Bat Habitat Inside ROW



Exhibit 4, Page 2



Indiana Bat Habitat
Louisville Bridges Project



Topographic Mapping



0 1,500 3,000750
Feet



�











Legend



Section 4 ROW



Streams



Indiana Bat Habitat Inside ROW



Exhibit 4, Page 3



Indiana Bat Habitat
Louisville Bridges Project



Topographic Mapping



0 2,500 5,0001,250
Feet



�











Legend



Section 6 ROW



Streams



Indiana Bat Habitat Inside ROW



Exhibit 4, Page 4



Indiana Bat Habitat
Louisville Bridges Project



Topographic Mapping



0 3,000 6,0001,500
Feet



�











Legend



Project ROW



Streams



Tern-Plover survey area 



Exhibit 5, Page 1



Least Tern &
Piping Plover Habitat



Louisville Bridges Project
Topographic Mapping



0 5,000 10,0002,500
Feet



�



Falls of the Ohio National Wildlife Conservation Area











Six Mile Island KY State Nature Preserve



Legend



Project ROW



Streams



Tern-Plover survey area



Exhibit 5, Page 2



Least Tern &
Piping Plover Habitat



Louisville Bridges Project
Topographic Mapping



0 5,000 10,0002,500
Feet



�











Legend



Project ROW



Streams



Tern-Plover survey area 



Exhibit 6, Page 1



Least Tern &
Piping Plover Habitat



Louisville Bridges Project
Aerial Mapping



0 5,000 10,0002,500
Feet



�



Falls of the Ohio National Wildlife Conservation Area











Six Mile Island KY State Nature Preserve



Legend



Project ROW



Streams



Tern-Plover survey area



Exhibit 6, Page 2



Least Tern &
Piping Plover Habitat



Louisville Bridges Project
Aerial Mapping



0 6,000 12,0003,000
Feet



�











Legend



Project ROW



Streams



Exhibit 7, Page 1



Running Buffalo Clover &
Short's Goldenrod



Louisville Bridges Project
Topographic Mapping



0 6,000 12,0003,000
Feet



�



Falls of the Ohio National Wildlife Conservation Area











Six Mile Island KY State Nature Preserve



Legend



Project ROW



Streams



Running Buffalo Clover Site



Exhibit 7, Page 2



Running Buffalo Clover &
Short's Goldenrod



Louisville Bridges Project
Topographic Mapping



0 5,000 10,0002,500
Feet



�



Running Buffalo Clover Site
Wolf Pen Branch Mill Farm area











Legend



Project ROW



Streams



Exhibit 8, Page 1



Running Buffalo Clover &
Short's Goldenrod



Louisville Bridges Project
Aerial Mapping



0 6,000 12,0003,000
Feet



�



Falls of the Ohio National Wildlife Conservation Area











Six Mile Island KY State Nature Preserve



Legend



Project ROW



Streams



Running Buffalo Clover Site



Exhibit 8, Page 2



Running Buffalo Clover &
Short's Goldenrod



Louisville Bridges Project
Aerial Mapping



0 5,000 10,0002,500
Feet



�



Running Buffalo Clover Site
Wolf Pen Branch Mill Farm area











OR2 BC1



MF



BC2



tBC1



Legend



Project ROW



Streams



Exhibit 9, Page 1



Stream Impact Locations
Louisville Bridges Project



Topographic Mapping



0 5,000 10,0002,500
Feet



�



Falls of the Ohio National Wildlife Conservation Area











Six Mile Island KY State Nature Preserve



tLz2



tH1



HC



tH2



tH3



OR1



Lz



tLz7



tLz3



tLn3



tLz6
tLz4



tLn2



tOh1



tLz1



tLz5



tLn1



Legend



Project ROW



Streams



Exhibit 9, Page 2



Stream Impact Locations
Louisville Bridges Project



Topographic Mapping



0 5,000 10,0002,500
Feet



�








			Exhibit1.1-pg1_Gray bat aerialsec1


			Exhibit1.1-pg2_Gray bat aerialsec3


			Exhibit1.1-pg3_Gray bat aerialsec4


			Exhibit1.1-pg4_Gray bat aerialsec6


			Exhibit1-pg1_archival bat


			Exhibit1-pg2_archival bat


			Exhibit1-pg3_archival bat


			Exhibit2-pg1_Gray bat toposec1


			Exhibit2-pg2_Gray bat toposec3


			Exhibit2-pg3_Gray bat toposec4


			Exhibit2-pg4_Gray bat toposec6


			Exhibit3 -Ind bat maternity


			Exhibit3.1-pg1_Indiana bat aerialsec1


			Exhibit3.1-pg2_Indiana bat aerialsec3


			Exhibit3.1-pg3_Indiana bat aerialsec4


			Exhibit3.1-pg4_Indiana bat aerialsec6


			Exhibit4-pg1_Indiana bat toposec1


			Exhibit4-pg2_Indiana bat toposec3


			Exhibit4-pg3_Indiana bat toposec4


			Exhibit4-pg4_Indiana bat toposec6


			Exhibit5-pg1_Birds toposec1


			Exhibit5-pg2_Birds toposec4


			Exhibit6-pg1_Birds Aerialsec1


			Exhibit6-pg2_Birds Aerialsec4


			Exhibit7-pg1_Plants toposec1


			Exhibit7-pg2_Plants toposec4


			Exhibit8-pg1_Plants aerialsec1


			Exhibit8-pg2_Plants aerialsec4


			Exhibit9-pg1_Streams toposec1


			Exhibit9-pg2_streams toposec4










 
 
September 1, 2011 
 
Mr. David Waldner, Director 
Kentucky Transportation Cabinet 
Division of Environmental Analysis  
KY Transportation Office Bldg, Station W5-22-02 
200 Mero Street 
Frankfort, KY 40601 
 



Re:   Louisville – Southern Indiana Ohio River 
Bridges Project 
Item No. 5-118.0                                   
Biological Assessment 



 
Dear Mr. Waldner: 
 
Please find attached three paper copies and a digital copy of the revised 
Biological Assessment for the subject project. Please advise if additional 
information or materials are needed, or if any modifications are needed.  Thank 
you for the opportunity to provide this service to the Cabinet. 
 
Sincerely, 
HMB PROFESSIONAL ENGINEERS, INC. 
 
 
 
Steve Rice 
Project Manager/Biologist 
 
 
  
























 


 


 


T e c h n i c a l  M e m o r a n d u m  
 
Date: May 26, 2009 


  


Prepared For: Kay Ball, Louisville Water Company 


  


Prepared By: Wojciech Klecan, P.E., Tao Jiang, P.E. Ph.D. 


  


Subject: Evaluation of the Impact of Bridge Piers on RBF Tunnel 


  


Project: LWC Riverbank Filtration Tunnel and Pump Station (02223.007) 


 


 
Background 
 
The Kentucky Department of Highways is planning to build a bridge across the Ohio River, and the bridge 
pier foundations will be in the vicinity of the B.E. Payne Water Treatment Plant Riverbank Filtration 
(RBF) Tunnel. The bridge is being designed by H.W. Lochner, Inc., and it currently has three options – 6 
span, 7 span and 8 span, as shown on the attached sheets. The horizontal clear distance between the 
tunnel and the nearest pier for each option is about 80 feet, 42 feet, and 20 feet, respectively. Each pier 
is comprised of two drilled shafts with a maximum diameter of 8 feet. The shafts are assumed to socket 
in the bedrock. Foundation loads for each pier are shown on the attached table. 
 
The RBF tunnel is located in the bedrock, and its crown is about 40 feet below the top of rock in the area 
that may be affected by the piers. The tunnel is lined with 10-inch thick plain concrete of 5,000 psi 
compressive strength. 
 
This objective of study is to estimate the impact of the proposed bridge piers on the tunnel lining. 
 
Geotechnical Conditions 
 
An approximately 100-foot thick layer of sand and gravel extends over the site from the surface to the 
top of the bedrock.  The bedrock primarily consists of limestone with generally thin widely spaced beds 
of shale. There are two shale layers crossing the tunnel: a 1.5-foot thick shale layer crossing at about the 
tunnel springline and a 1-foot thick shale layer running close to the crown of the tunnel.  
 
The limestone is horizontally stratified, and is generally stronger in the vertical direction than in the 
horizontal direction. The elastic rock properties are assumed as below: 
 
Limestone – Horizontal modulus: 60,000 ksf, Vertical modulus: 120,000 ksf 
         Friction angle: 50 degrees, Cohesion: 13 ksf 
 
Shale Layer – Modulus: 24,000 ksf, Friction angle: 41 degrees, Cohesion: 6.3 ksf 
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Modeling and Results 
 
The two-dimensional finite element program, Phase2 V6.0 by Rocscience, was utilized to analyze the 
influence on the tunnel from the bridge piers. In the model, the limestone was assumed to be 
transversely isotropic with different modulus in vertical and horizontal directions. The shale layer was 
assumed isotropic. The tunnel lining was modeled as Timoshenko beam. The overlying sand and gravel 
was treated as uniform external pressure, and not physically included in the model.  
 
The load from the pier will act as a point on the bedrock.  The 2-D program cannot directly model a 
point load, but is able to analyze a strip load.  An axis-symmetrical model and a plain strain model were 
thus setup to find the equivalent stripe load by correlating the stresses generated by the point load and 
the stripe load at a fixed point at the tunnel in the bedrock. The equivalent stripe load was then applied 
on the top of rock to simulate the piers in the 2-D plain strain model, and this stripe load has taken into 
account of the 3-D effects of the point load. The results are as follows: 
 


Bridge 
Option 


Distance  
Piers to 


Tunnel (ft) 


Pier 
Loads 
(ksf)* 


Equivalent 
Stripe load 


(ksf) 


Piers’ Impact on Tunnel 


Bending 
(kip-ft) 


Tensile 
(psi) 


Thrust 
(psi) 


Shear (psi) 


8 Span 20 83 21 0.48 29 34 6 


7 Span 42 90 23 0.37 22 24 4 


6 Span 80 101 25 0.03 1.8 3 0.3 


*Developed from the loads that H.W. Lochner, Inc. provided (see attached). 
 
Summary and Recommendation 
 
The results indicate that the impact on the RBF tunnel from the bridge pier foundation appears to be 
minor for the three options proposed by H.W. Lochner Inc., based on the estimated rock properties and 
the derived equivalent stripe load. However, given the level of accuracy using this simplified analytical 
method and possible variations in geotechnical properties of the bedrock, we recommend that the 
bridge piers be located at least 40 feet away from the tunnel in the horizontal direction, as shown on the 
attached sketch. 
 
A separate memorandum is being prepared to address construction methods to protect the aquifer in 
the vicinity of the collector wells. 
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H. W. LOCHNER, INC.
PROJECT:LOUISVILLE BRIDGES
SUBJECT: RIVER APPROACH OVER LWC BCR Mar-08


LOADS - 6' DIAM. DRILLED SHAFTS WDB Apr-08


No. of Shafts per Row: 2
Total No. Shafts per Footing: 2


Shaft Diameter: 6


SQUARE FOOTING DIMS.:
CLEAR BTWN SHAFTS = (2 - 1) x (3 x 6 - 6) = 12


LENGTH DIMENSION = 2 x 6 + (1 x 12) + 2 = 26
NO. ROWS SHAFTS= 1
WIDTH DIMENSION = 1 x 6 + (0 x 12) + 2 = 8


FOOTING WEIGHT (kip) = 26 x 8 x 5' x .150 = 156
SHAFT WEIGHT (kip) = PI x 6^2 / 4 x 110ft x .150 x 2 = 933 933


8 Span Structure 7 Span Structure 6 Span Structure
SB Pier Loads 6613 7284 8358
NB Pier Loads 6822 7569 8602


SB Pier Shaft Loads 3307 3642 4179
NB Pier Shaft Loads 3411 3785 4301


8 Span Structure 7 Span Structure 6 Span Structure
SB Pier Loads 7546 8217 9291
NB Pier Loads 7755 8502 9535


SB Pier Shaft Loads 3773 4109 4646
NB Pier Shaft Loads 3878 4251 4768


(ALL LOADS IN KIPS)


Foundation Data:


FOUNDATION LOADS PER FOOTING FOR PIER NEAREST LWC FILTRATION TUNNEL


Including drilled shaft weight


Loads do not include drilled shafts







H. W. LOCHNER, INC.
PROJECT:LOUISVILLE BRIDGES
SUBJECT: RIVER APPROACH OVER LWC BCR Mar-08


LOADS - 8' DIAM. DRILLED SHAFTS WDB Apr-08


No. of Shafts per Row: 2
Total No. Shafts per Footing: 2


Shaft Diameter: 8


SQUARE FOOTING DIMS.:
CLEAR BTWN SHAFTS = (2 - 1) x (3 x 8 - 8) = 16


LENGTH DIMENSION = 2 x 8 + (1 x 16) + 2 = 34
NO. ROWS SHAFTS= 1
WIDTH DIMENSION = 1 x 8 + (0 x 16) + 2 = 10


FOOTING WEIGHT (kip) = 34 x 10 x 5' x .150 = 255
SHAFT WEIGHT (kip) = PI x 8^2 / 4 x 110ft x .150 x 2 = 1659 1659


8 Span Structure 7 Span Structure 6 Span Structure
SB Pier Loads 6712 7383 8457
NB Pier Loads 6921 7668 8701


SB Pier Shaft Loads 3356 3692 4229
NB Pier Shaft Loads 3461 3834 4351


8 Span Structure 7 Span Structure 6 Span Structure
SB Pier Loads 8371 9042 10116
NB Pier Loads 8580 9327 10360


SB Pier Shaft Loads 4185 4521 5058
NB Pier Shaft Loads 4290 4663 5180


(ALL LOADS IN KIPS)


Foundation Data:


FOUNDATION LOADS PER FOOTING FOR PIER NEAREST LWC FILTRATION TUNNEL


Including drilled shaft weight


Loads do not include drilled shafts
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Date: May 26, 2009 


  


Prepared For: Kay Ball, Louisville Water Company 


  


Prepared By: David Schafer, David Schafer and Associates 
Wojciech Klecan, P.E., JJG 


  


Subject: Evaluation of the Impact of Bridge Piers on RBF Collector Well Screens 


  


Project: LWC Riverbank Filtration Tunnel and Pump Station (02223.007) 


 


 
Background 
 
The Kentucky Department of Highways is planning to build a bridge, supported on piers across Ohio 
River. The pier foundation will be in the vicinity of the RBF tunnel.  According to the bridge designer 
(H.W.Lochner, Inc.), each pier will comprise of two 8-foot diameter drilled shafts.  It is presumed that 
each drilled shaft will extend a short distance into the bedrock.  Based on design drawings provided by 
Lochner, the nearest pier will be located approximately 250 feet from the downriver lateral in Collector 
Well No. 3 (CW-3). 
 
Drilled Shaft Construction 
 
The typical sequence for constructing a large diameter drilled shaft in this type of ground is described 
below: 
 


• A temporary steel casing is installed through the sands and gravels down to the top of the 
bedrock by using a vibrating hammer or oscillator while the soil inside the casing is removed 
using a single flight, single cut earth auger or bucket auger.  The casing is kept full of water up to 
the level of the external hydrostatic head.  
 


• A socket is formed in the bedrock using a single flight, single cut rock auger or a short core 
barrel. 
 


• Remaining soil material and rock fragments are removed by air lifting. 
 


• Reinforcement steel is lowered into the shaft. 
 


• A tremie pipe is lowered down the shaft to within a few feet of the base. 
 


• Concrete is placed in the shaft as the casing is withdrawn.  The fluid pressure of the concrete 
keeps the shaft stable.  
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Normally, the foundation contractor will extract the steel casing for reuse on the next shaft.  Very rarely, 
the casing becomes stuck and must be left in place.  Filling the drilled shafts with material other then 
concrete is not normally undertaken. 
 
The 8-foot diameter drilled shafts can be constructed as outlined above without the use of bentonite or 
polymer slurry to stabilize the sides of the shaft. However, under some circumstances, the contractor 
may need to resort to using drilling fluids.  For example, if skin friction becomes too high during the final 
stages of installing the steel casing or the Contractor has difficulty in removing rock fragments when 
drilling the socket into the bedrock. 
 
 
Evaluation of Potential Effects on Aquifer 
 
There are three potential areas of concern when performing construction next to existing water wells as 
is being done here: 
 


1. Mechanical effects such as excavation, vibration, caving, sloughing, etc. 
2. Invasion of drilling fluids if they are used. 
3. Invasion of cement. 


 
The mechanical effects should have no effect on the structural or hydraulic integrity of CW-3.  The 
distance of separation between the nearest shaft and the well screen laterals is large enough to 
attenuate these effects at the location of the well screens.  Any reduction of permeability of the 
sediments in the vicinity of the construction shafts will be sufficiently localized that it will have no effect 
on the overall hydraulic performance of the well/aquifer system. 
 
Likewise, invasion of cement will be no problem.  Because concrete (cement, sand and gravel) is being 
used for the piers, bridging will occur over a short distance near the borehole face and invasion of 
cement products will be limited in extent.  There is no chance that these materials could move to the 
screen laterals in CW-3. 
 
The only possible concern is invasion of drilling fluids.  If fluids are not used, this element of concern will 
be moot.  This would mean that the pier construction would be considered non-threatening with 
respect to the integrity and performance of CW-3. 
 
However, if the contractor elects to use drilling fluids, there is a small probability of deleterious effects.  
Drilling fluids can move many tens of feet through unconsolidated aquifer materials if they are 
sufficiently coarse.  Anecdotal examples of this include 1) drilling near an existing well and observing 
drilling fluid emerging from the existing well, 2) grouting a well near a stream and observing neat 
cement (having a consistency similar to drilling mud) emerging in the stream, and 3) losing many 
thousands of gallons of drilling fluid to the formation while drilling coarse sand and gravel aquifers. 
 
In fractured rock settings, neat cement having a consistency similar to that of drilling mud has been 
observed to move hundreds of feet from the injection point.  While travel distances in sand and gravel 
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aquifer materials are generally less than in fractured rock, some portions of the glacial aquifer at 
Louisville consist of very coarse pebbles and cobbles.  In these kinds of materials, there would be little 
resistance to movement of viscous fluids and it could mirror the response seen in fractured formations.  
Movement of drilling fluid through the typical 30- to 40-slot coarse sands that make of the bulk of the 
glacial aquifer would be minimal.  Nonetheless, flow through the exceptionally coarse seams and 
channels could be extensive and the possibility of reaching the collector well, however remote, cannot 
be ruled out completely. 
 
Loss of significant volumes of drilling fluid could pose two problems – plugging and biochemical activity.  
Bentonite mud, if it reached a collector well lateral, could flood the well and move into the remaining 
laterals.  This could result in plugging of the formation pores around the screens and a reduction in well 
yield.  Redevelopment would be costly and might not be effective at removing all of the bentonite. 
 
Polymer drilling fluids lost to the aquifer would biodegrade over time.  This could present a problem 
whether or not the materials reached the collector well.  Decomposition of the polymer would create 
reducing conditions, liberating iron from the minerals comprising the natural formation sediments.  The 
released iron could affect water quality to a minor extent and could contribute to incrustation of the 
well screens.  The severity of these effects would depend on the quantity of fluid lost to the aquifer.  
Small quantities of lost fluid would likely have a negligible effect, but loss of massive quantities could 
present problems although these would be difficult to quantify.  Even polymer products touted by the 
manufacturer as not supporting bacterial growth can degrade in this manner and cause reducing 
conditions. 
 
Summary and Recommendation 
 
If drilling fluids were used in the pier shaft construction, it is probable that no deleterious effects would 
accrue.  However, the possibility of loss of massive quantities of drilling fluid to the formation cannot be 
ruled out.  If that occurred, use of bentonite could risk flooding the well and clogging the screens and 
adjacent formation pores, while use of polymers could trigger chemical reactions resulting in 
undesirable reducing conditions in the affected portion of the aquifer.  It would be prudent to eliminate 
these risks by avoiding the use of drilling fluids in the bridge pier construction. 
 
If construction proceeds without the incorporation of drilling fluids, there should be no deleterious side 
effects that would compromise the integrity of the existing collector well. 
 
To ensure the integrity of the CW-3 well screens, the use of drilling fluids should be prohibited for any 
pier shaft that is constructed within 400 to 500 feet for bentonite and 1,000 feet for polymer fluids (or 
prohibit the use of polymers altogether).   
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Appendix B.3 - Table of Direct and Indirect Wetland Impacts 


Feature 
Designation 


Stream Name1 
Cowardin 
Wetland  


Classification2* 


Total Size 
in Acres 


Area or Length of Direct Impact  
Indirect 
Impact 


Type of Indirect 
Impact 


Primary Function FEIS Selected Modified 
Selected 


S4PF1 Not Applicable PFO 0.31 0.31 ac. 0.31 ac. Not Applicable Complete take Flood Control & Wildlife 
Habitat 


S6PF1 Not Applicable PFO 1.23 1.23 ac. 1.23 ac. Not Applicable Complete take Flood Control & Wildlife 
Habitat 


S6PF2 Not Applicable PFO 1.10 0 ac. 0 ac. Yes Hydrology 
potentially altered 


Flood Control & Wildlife 
Habitat 


S6PS1 Not Applicable PSS 0.26 0.26 ac. 0.26 ac. Not Applicable Complete take Flood Control & Wildlife 
Habitat 


S6PS2 Not Applicable PSS 0.10 0 ac. 0 ac. Yes Hydrology 
potentially altered 


Flood Control & Wildlife 
Habitat 


S6PS3 Not Applicable PSS 0.54 0.54 ac. 0.54 ac. Not Applicable Complete take Flood Control & Wildlife 
Habitat 


S4PE1 Not Applicable PEM 0.58 0.58 ac. 0.58 ac. Not Applicable Complete take Flood Control & Wildlife 
Habitat 


S4PE3 Not Applicable PEM 0.68 0.68 ac. 0.68 ac. Not Applicable Complete take Flood Control & Wildlife 
Habitat 


S4PE4 Not Applicable PEM 0.87 0.87 ac. 0.87 ac. Not Applicable Complete take Flood Control & Wildlife 
Habitat 


S6PE1 Not Applicable PEM 0.28 0.28 ac. 0.28 ac. Not Applicable Complete take Flood Control & Wildlife 
Habitat 


S6PE2 Not Applicable PEM 0.20 0.20 ac. 0.20 ac. Not Applicable Complete take Flood Control & Wildlife 
Habitat 


S1R1 UT Beargrass Cr Riverine NA 250 ft. 250 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S1R2 Muddy Fork Riverine NA 3,029 ft. 688 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S4R1 UT Harrods Cr Riverine NA 0 ft. 0 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S4R2 UT Harrods Cr Riverine NA 356 ft. 356 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


         







Feature 
Designation 


Stream Name1 
Cowardin 
Wetland  


Classification2* 


Total Size 
in Acres 


Area or Length of Direct Impact  
Indirect 
Impact 


Type of Indirect 
Impact 


Primary Function FEIS Selected Modified 
Selected 


S4R3 UT Harrods Cr Riverine NA 254 ft. 254 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S6R1 UT Lancassange Cr Riverine NA 0 ft. 0 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S6R2 UT Lancassange Cr Riverine NA 202 ft. 202 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S6R3 UT Lancassange Cr Riverine NA 10 ft. 10 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S6R4 UT Lancassange Cr Riverine NA 657 ft. 657 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S6R5 UT Lentzier Cr Riverine NA 0 ft. 0 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S6R6 Lentzier Cr Riverine NA 1,668 ft. 1,668 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S6R7 UT Lentzier Cr Riverine NA 493 ft. 493 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S6R8 UT Lentzier Cr Riverine NA 740 ft. 740 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S6R9 UT Lentzier Cr Riverine NA 696 ft. 696 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S6R10 UT Lentzier Cr Riverine NA 720 ft. 720 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S6R11 UT Lentzier Cr Riverine NA 867 ft. 867 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


         
         







Feature 
Designation 


Stream Name1 
Cowardin 
Wetland  


Classification2* 


Total Size 
in Acres 


Area or Length of Direct Impact  
Indirect 
Impact 


Type of Indirect 
Impact 


Primary Function FEIS Selected Modified 
Selected 


S6R12 UT Lentzier Cr Riverine NA 645 ft. 645 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S6R13 UT Ohio River Riverine NA 575 ft. 575 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


OR1 Ohio River Lacustrine NA 350 ft. 350 ft. Yes Increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


OR2 Ohio River Lacustrine NA 337 ft. 337 ft. Yes Increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S1L1 Middle Fk Beargrass Cr Lacustrine NA 2,281 ft. 0 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S1L2 Beargrass Cr Lacustrine NA 321 ft. 267 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S1L3 Beargrass Cr Lacustrine NA 317 ft. 317 ft. Yes Down-cutting, 
increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


S4L1 Harrods Cr Lacustrine NA 798 ft. 798 ft. Yes Increased 
sediment loads 


Flood Control & 
Wildlife/Aquatic Habitat 


1  UT = unnamed tributary; Cr = Creek; Fk = Fork 
2  Field determination conducted per the 1987 U.S. Army Corps of Engineers Wetland Delineation Manual and Cowardin et al. 1979 
*  PEM = Palustrine Emergent;  PFO = Palustrine Forested;  PSS = Palustrine Scrub-Shrub 


 


 






































		IN NRCS Coordination

		IN NRCS Coordination II

		NRCS IN EC Reply.pdf








































































		KY NRCS Coordination

		NRCS KY EC Reply.pdf






 


Executive Summary  1 







 


Executive Summary  2 


The Downtown Bridge 
 
This document is a summary of the Bridge Type Selection Report and the three recommended bridge alter-
natives for Section 2, Downtown Bridge, of the Ohio River Bridges Project.  The report describes in detail 
the  public involvement process, environmental and historic context considerations, development of alterna-
tives and Disadvantaged Business Enterprise (DBE) activities with findings, conclusions and recommenda-
tions for the entire Downtown Bridge Type Selection Process.   
 
 


  
  
  


  
  
  
  
  
  


750’ 750’ 


Comparison of 
3 Recommended  
Alternatives 


Alternative 1: Single 
Tower Cable Stayed  


 
 


Alternative 2: Three 
Tower Cable Stayed 


 
 


Alternative 3: Three 
Span Thru Arch  


 
 


Deck Width 128’-9” 127’-4” 117’-5” 


Height (Above Deck) 365’ 210’ / 125’ 120’ 


Cost (2006 Dollars) $240 Million $240 Million $275 Million 


Construction Duration 4-5 Seasons 4-5 Seasons 3-4 Seasons 


Maintenance Low Low Moderate 


Engineering Criteria Satisfied Satisfied Satisfied 


Navigation Criteria Satisfied Satisfied Satisfied 


Environmental Criteria Satisfied Satisfied Satisfied 


Alternative 1: Single Tower Cable Stayed 


 


Features: 
 
♦Symmetric about a 
single “A” Shaped Tower 
 
♦Semi-Fan Cable 
Arrangement 
 
♦Concrete towers and 
bridge deck supported on 
steel beams 
 
♦Steel cables inside a 
plastic pipe 
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750’ 750’ 250’ 250’ 


700’ 625’ 625’ 


Features: 
 


♦Three Pairs of Vertical 
Towers without Bracing 
 


♦Symmetric about Center 
Tower 
 


♦Harped Cable 
Arrangement 
 


♦Concrete towers and 
bridge deck supported on 
steel beams 


 


♦Steel cables inside a 
plastic pipe 


 


Features: 
 
♦Three nearly Equal 
Arch Spans 
 
♦Vertical Arch Ribs with 
Horizontal Bracing 
 
♦“V” Shaped Shoreline 
Piers  
 
♦Steel Arches, Cables 
and Beams 
 
♦Concrete Deck 


Alternative 3: Three Span Thru Arch  


Alternative 2: Three Tower Cable Stayed 
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About the Project 
 
The overall goal of the Ohio River Bridges 
Project is to address long term cross-river 
transportation needs in the Louisville-Southern 
Indiana region.  The project was authorized by 
the Federal Highway Administration (FHWA) in 
September 2003 through a Record of Decision 
(ROD) after detailed analyses that included 
extensive public outreach and involvement, 
culminating in the publication of a Final 
Environmental Impact Statement (FEIS).  
 
In spring 2005, the Bridge Type Selection 
Process commenced to select a new Downtown 


Bridge adjacent to the existing John F. Kennedy (JFK) Bridge spanning from Louisville, Kentucky to 
Jeffersonville, Indiana.  The process has been a year-long, multi-faceted event involving extensive 
engineering, public outreach, environmental work, context sensitive considerations and development of an 
innovative and an enduring DBE Program.  The process was under the direction of the Bi-State 
Management Team (BSMT) and managed through the General Engineering Consultant (GEC). 


 
The Bridge Type Selection Process 
 
The Bridge Type Selection Process consisted of four distinct steps. 
 


Step 1: Feedback was solicited from project 
Area Advisory Teams (AAT) and the 
Regional Advisory Committee (RAC), from 
which, aesthetic and context-sensitive 
design (CSD) guidelines were developed.  
 


Step 2:  Feedback from advisory groups and 
the   public on 31 initial bridge images was 
used with  engineering, environmental and 
CSD considerations to develop 12 bridge 
concepts. 
 


Step 3:  From analysis of the 12 bridge 
concepts, a set of six bridge alternatives 
were developed and presented to advisory 
groups and the public for further feedback.    


Step 4: These six bridge alternatives were extensively analyzed and developed into three recommended 
bridge alternatives presented to advisory groups, and recommended to the Executive Bridge Selection 
Committee for final bridge type selection.   


 


During the Bridge Type Selection Process, the downtown design team also presented their work to the 
Indiana and Kentucky Historic Preservation Teams (IHPAT and KHPAT) as well as local elected officials.  
Members of the public could offer input via written comment forms and/or on-line comment forms on the 
project website (www.kyinbridges.com).  The project team used this public feedback throughout the four-
step process to ensure that the three recommended bridge types were developed with consideration of 
community characteristics and wishes.   


Downtown 
Bridge 
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Overall Objective 
 
Inform the stakeholder groups and public about 
bridge types, bridge elements, and about the 
design section parameters.  Develop a set of 
design guidelines that represent the aesthetic, 
environmental and context sensit ive 
considerations desired. 
 
The Process 
 
This first step of the Bridge Type Selection 
Process involved assembling and presenting 
constraints and requirements, referred to as 
parameters. The parameters represent criteria the 
bridge must fulfill.  Example parameters include: 
 


♦ Straight alignment,  
immediately east of and 
nearly parallel to the 
existing JFK Bridge 


♦ One-way northbound traffic 
consisting of six 12’ lanes 
and two 12’ shoulders 


♦ 17’ wide pedestrian walk / 
bikeway 


♦ 71’ minimum vertical 
clearance above normal 
river pool  


♦ Maintain existing clearance 
in primary and secondary 
navigational channels 


♦ FEIS and ROD’s Section 
106 Memorandum of 
Agreement (MOA) 
commitments  


 
Another important criteria for the 
bridge was the construction budget.  A 
construction budget of $253 million (2006  
Dollars) was identified for the downtown bridge. 
 
Basic bridge terminology and typical bridge types 
appropriate for the required spans and location 
were described during presentations.  Photos and 
graphics were employed to best illustrate these 
points.   
 


Bridge types included:  
 
♦ Cable-Stayed 
 
♦ Arch 
 
♦ Truss 
 
♦ Box Girder 
 
♦ Extradosed 
 
♦ Suspension 
 
This introductory step provided key data and 
fundamental facts about bridge types, existing 
conditions, safety, fiscal responsibility, 
engineering, and other technical realities.   
 


Overall aesthetics and context 
sens i t i ve  cons idera t ions , 
referred to as guidelines, were 
identified from public input.  
These guidelines focused on 
global bridge appearance issues 
associated with surroundings of 
the bridge site.   
 


Outcome 
 
Developed guideline examples 
include: 
 
♦ Clean, simple and elegant 
aesthetics  
♦ Avoid overshadowing the 
surroundings 
♦ Consider long term 
maintenance costs  
♦ Bridge underside to respect 
park and river views 


♦ Aesthetics should focus on the river 
♦ Provide an open view from the bridge  
♦ Creative, state-of-the-art design  
♦ Minimize construction impacts 
♦ Compatibility with adjacent Sections 1 and 3 
♦ Provide a friendly pedestrian walk / bikeway 


Step 1 Meetings 
 
06/30/05 AAT Meeting  
 
07/20/05 IHPAT Meeting 
 
07/21/05 KHPAT Meeting 
 
08/09/05 Combined AAT/RAC Meeting  


 
09/20/05  Open House, Jeffersonville 
 
09/22/05 Open House, Louisville  
 
10/06/05 "Views from the River Tour"; 
 a joint Downtown and East 
 End Bridge event 
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Overall Objective 
 
Based upon the guidelines 
established in Step 1, develop 
realistic bridge image renderings 
for  use in  po l l ing the 
stakeholders and the public.  
Determine aesthetic preferences 
and develop 12 bridge concepts. 
 
The Process 
 
This second step in Bridge Type Selection 
Process involved exploration and consideration of 
feasible bridge types based upon the design 
guidelines established in Step 1.  
 
One of the key parameters in developing the 
bridge images was to maintain both channels 
dictated by the United States Coast Guard 
(USCG). 


Thirty-one bridge images satisfying the basic 
bridge parameters were developed.  These 
images represented a wide range of combinations 
of bridge types, bridge span combinations and 
aesthetics.  Bridge types included in the 31 
images were: Arches, Box Girders, Cable Stays, 
Extradosed, and Trusses.  The suspension bridge  
type was not considered during Step 2 since they 
are more commonly used for very long spans, and 
have a higher cost than other bridge types. 
 
“Rule of thumb” bridge sizing was performed to 
provide realistic images.   


The downtown bridge team 
presented the 31 bridge images 
and provided opportunities for the 
pub l i c  t o  exp ress  the i r 
preferences on each bridge 
image using a hand-held 
electronic polling device.  The 
information obtained provided 
d e s i g n e r s  w i t h  g e n e r a l 
preferences to assist bridge 
concept development.   
 


Electronic polling analysis showed general 
preference for the following: 


♦ Visual simplicity 
♦ Compatibility with nearby bridges 
♦ Symmetric bridges 
♦ Lower height bridges 
♦ Open concepts when bridges were higher 
♦ Closed concepts when bridges were lower 


 
Equally important to the electronic polling was the 
feedback that the team received during the 
meetings and the comments submitted by mail or 
through the website.  Feedback and historic 
preservation data influenced the development of 
the concepts to further compatibility with historic 
preservation goals. 
 
Outcome 


 
From these preferred bridge characteristics and 
continued engineering analysis, 12 bridge 
concepts were developed that satisfied various 
combinations of engineering,  environmental and 
aesthetic guidelines.  
  
Included in the 12 concepts were: 


♦ 4 Arch Bridges 
♦ 2 Box Girder Bridges 
♦ 4 Cable Stayed Bridges 
♦ 1 Extradosed Bridge 
♦ 1 Truss 
 


A report was prepared which documented the 
activities and results of the Bridge Type Selection 
Process through Step 2. 
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Step 2 Meetings 
 


11/03/05 Combined AAT/RAC Meeting 
 
11/29/05 Open House, Louisville 
 
12/01/05 Open House, Jeffersonville 
 
02/15/06 IHPAT Meeting 
 
02/16/06 KHPAT Meeting 
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Overall Objective 
 
Develop six alternatives from the 12 bridge 
concepts using public input, engineering,  context, 
constructability assessments and budget.  
Present the six alternatives to the stakeholders 
and public and gather feedback in order to further 
refine the alternatives. 
 
The Process 
 
During Step 3, bridge designers performed 
additional engineering analysis, constructability 
checks and comparative construction cost 
estimating.   
 
Alternatives were created by combining the best 
attributes of similar bridge types.  Historically 
higher maintenance demands kept the truss from 
being advanced.   
 
Along with the public preference information, the 
bridge design team analyzed engineering, 
environmental, and CSD considerations to reduce 
from 12 bridge concepts to six bridge alternatives.  
 
The downtown bridge team provided an 
opportunity for members of the public to express 
their preferences on three sets of views of each of 
the six alternatives using hand-held electronic 
polling devices.  
 
Visual animations for each of the six bridge types 
provided a new perspective for the public that 
proved very helpful in identifying aesthetic 
preferences. 
 
The public was also polled on the degree of 
importance that should be given to:  
 


♦ Aesthetics 
♦ Construction costs 
♦ Maintenance 
♦ Construction impacts 


 
The feedback obtained during the polling process 
provided designers with information to assist in 
finalizing each of the six alternatives. 


 


The 6 Alternatives in Step 3 
 
Alternative 1: Three-Span Tied Arch  
♦ Spans of 750’-500’-750’ 
♦ Vertical hangers 
♦ Vertical arch ribs 
♦ X-bracing of arch 


rib 
♦ Piers line up with Kennedy Bridge Piers 
 
Alternative 2: Three-Span Thru Arch  
♦ Spans of 750’-650’-650’ 
♦ Vertical hangers 
♦ Inclined arch ribs 
♦ Horizontal bracing 


of arch ribs 
♦ Arch form extends down to water level 
 
Alternative 3: Hybrid Box Girder 
♦ Spans of 750’-500’-750’ 
♦ Superstructure 


below bridge deck 
♦ Piers line up with 


JFK Bridge 
♦ Raised profile 20 feet above JFK Bridge at peak 
 
Alternative 4: Single Tower Cable Stayed 
♦ Spans of 750’-500’-750’ 
♦ 350-ft “A” Shaped 


tower 
♦ Semi-fan cables  
♦ Symmetric about 


tower                                  
    
Alternative 5: Four Tower Cable Stayed 
♦ Spans of 750’-500’-750’ 
♦ Four 180-ft towers 
♦ Towers inclined 


out 
♦ Semi-fan cables 
♦ Piers align with JFK 
 
Alternative 6: Three Tower Cable Stayed 
♦ Spans of 750’-750’ 
♦ Three 150-190’ 


towers 
♦ Vertical towers 
♦ Cables in a vertical 


plane 
♦ Harped cables 
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Alternative 1—Three Span Tied Arch 
♦ Favorable preference polling 
♦ Significant superstructure member sizes 


required 
♦ Difficult constructability 
♦ High construction cost 
 


Alternative 2—Three Span Thru Arch 
♦ Favorable preference polling 
♦ Significant substructure member sizes 


required 
♦ Thrust block aesthetics can be improved 
♦ High construction cost 
 
Alternative 3— Hybrid Box Girder 
♦ Very favorable preference polling 
♦ Relatively low construction cost 
♦ Roadway height creates incompatibility 


with JFK bridge 
♦ Roadway height impacts adjoining pro-


ject sections 
 


Alternative 4—Single Tower Cable Stayed 
♦ Very favorable preference polling 
♦ Low construction cost 
♦ Favorable constructability 
♦ Visually interesting 
 


Alternative 5—Four Tower Cable Stayed 
♦ Low favorable preference polling 
♦ High construction cost 
♦ Favorable constructability 
 
Alternative 6—Three Tower Cable Stayed 
♦ Very favorable preference polling 
♦ Low construction cost 
♦ Favorable constructability 


Outcome 
The following considerations are noted for each of the six alternatives: 


Electronic Polling Results for Step 3 
 


COMBINED RESULTS FOR ALL VIEWS 
AAT/RAC and OPEN HOUSE POLLING 


 
 
 


Electronic polling analysis showed general preference for the 
following: 


 
Aerial Views  


All alternatives ranked equally favorable except for the Four 
Tower Cable-Stayed, the least preferred alternative. 


 
Drive-Thru Views 


Single Tower Cable-Stayed: first preference 
Hybrid Box Girder/Three Tower Cable-Stayed: second preference 


Arch alternatives: fourth preferred 
Four Tower Cable-Stayed: least preferred 


 
Importance Factors 


Construction cost, maintenance and aesthetics all ranked as highly 
important 


Step 3 Meetings 
 
03/13/06 Combined AAT/RAC Meeting   04/25/06     IHPAT Meeting  
 
03/21/06  Open House, Jeffersonville  04/27/06     KHPAT Meeting 


 
03/22/06 Open House, Louisville  


Alternat Alter


0 


1 


2 


3 


4 
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10 


ALT 1 ALT 2 ALT 3 ALT 4 ALT 5 ALT 6 


(CONTINUED) 
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Overall Objective 
 
Develop three alternatives by using public input 
from Step 3, context, engineering, constructability 
assessments and budget.  Present the three 
alternatives to the stakeholders for community 
input and prepare the Bridge Type Selection 
Report. 
 
The Process 
 
During Step 4, bridge designers performed 
additional engineering analysis further refining 
member sizes and geometry, constructability 
checks and quantity based construction cost 
estimating.   
 
Public preference polling results and feedback 
from Step 3 were thoroughly analyzed.  
Alternatives were accessed to identify ‘negatives’ 
which could be reduced. 


Outreach efforts during Step 4 allowed members 
of the AAT, RAC, IHPAT and KHPAT to view and 
offer feedback on the recommended three bridge 
types to be presented to the Executive Bridge 
Selection Committee, and to view physical bridge 
models of the three recommended Downtown 
Bridge alternatives. Reaction and feedback from 
the advisory group meetings was documented for 
the three recommended bridge alternatives. 
 
Outcome 
 
The Three Recommended Alternatives were 
chosen and the Bridge Type Selection Report 
was prepared.  Analysis results are documented 
in the report and  engineering and environmental 
matrices.   


Alternative 1: Single Tower Cable Stayed 
 


Feedback: 
♦ Provides open, welcome approach 
♦ Establishes its own rhythm 
♦ Don’t like the secondary piers in the river 
♦ Dramatic, interesting; good contrast 
♦ Too disparate for surrounding bridges 
♦ Simple and less cluttered 
♦ Frames the city’s skyline 
♦ 21st century design 


Alternative 2: Three Tower Cable Stayed 
 


Feedback: 
♦ Provides open, welcome approach 
♦ Matches rhythm of the other bridges downtown 
♦ Don’t like the secondary piers in the river 
♦ Nice representation of downtown bridges over time 
♦ Looks typical of other downtown bridges 
 
 
 


Alternative 3: Three Span Thru Arch 
 


Feedback: 
♦ “V” Pier scale and color are visually intrusive 
♦ Matches the rhythm of the other downtown bridges 
♦ Spans the entire river without secondary piers 
♦ Feels more safe 
♦ Echoes other downtown bridges 


Step 4 Meetings 
 


07/11/06 AAT Meeting  
 
07/18/06 Combined IHPAT and KHPAT Meeting 
 
07/18/06 RAC Meeting  
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The bridge types evaluated meet the environmental 
requirements as stipulated in the project’s FEIS 
and the ROD. The ROD established the level of 
allowable impacts and mitigation requirements.  
These requirements were included in the Bridge 
Type Selection Process Environmental Matrix.  
Discussion of the environmental impacts are as 
follows below. 
 


Context 
 
The context for the new downtown bridge is one of 
an urban area.  While the users of the facility will 
view the top side of the bridge, residents, park 
users and office dwellers will view different 
components of the bridge.  Different bridge 
components were evaluated based on relative 
views.  The overall context is one of several 
bridges in the downtown area.  Aesthetic details 
will be incorporated into the final bridge design. 
 


Historic  
 
The bridge alternatives were evaluated for impacts 
to the historic communities in Jeffersonville and 
Louisville (Butchertown and Phoenix Hill 
neighborhoods, specifically).  The downtown bridge 
will be separated from the Louisville historic 
districts by the Section 1 design work, but taller 
bridge elements (i.e. a single tower cable stayed 
bridge) may be visible from the historic areas.  In 
Jeffersonville, any of the three recommended 
bridge alternatives will impact the same five 
Historic District structures as indicated in the ROD.  
The potential relocation of these structures to other 
lots within the historic district will be included in the 
Section 3 design Scope of Work.   
 


Parks  
 
The new downtown bridge alignment 
crosses two river parks: Waterfront Park in 
Kentucky and Riverfront Park in Indiana.  
The ROD identified approximate ground 
(use) and aerial (span) bridge covered areas 
in acres for each park.  Based on preliminary 
engineering, the following chart lists the 
approximate acreages in each park. 
 
 
 


Noise 
 
Initial noise evaluations were performed during the 
FEIS and confirmed in the ROD.  The noise level at 
parks and residential areas adjacent to the bridge 
on the Indiana side will exceed federal levels 
(greater than 66 dBA) and the FEIS level of 75 
dBA.  Noise modeling will be completed by the 
adjacent section design teams.  Final design will 
include noise mitigation through the use of barriers, 
railings, pavement, joints, and superstructure.   
 


Water Quality 
 
Water quality impacts during construction will be 
temporary in nature.  Each bridge type will require 
construction of piers in the Ohio River.  Cofferdams 
and dewatering will be used for the construction of 
the piers below water level.  Work will be 
performed under federal and state permits as they 
relate to navigation, dredge and fill in jurisdictional 
waters, floodplain use and erosion control.  Each  
bridge type will have similar temporary impacts to 
water quality. 
 


Commitments for the Next Phase 
 
The Downtown Bridge team will continue to 
coordinate with resource agencies at the federal, 
state, and local level once the final bridge type has 
been selected, and assemble the necessary 
information for ongoing coordination and permit 
applications.  The team will determine 
environmental mitigation requirements based on 
the actual impacts and develop appropriate 
mitigation plans. The team will also develop 
environmental plan notes and specifications during 
detailed final design. 


  Park Commitments 
Alt. 1: 


Single Tower  
Cable Stayed  


Alt 2: 
 Three Tower  
Cable Stayed 


Alt 3: 
 Three Span  
Thru Arch  


Span Area  
(0.4 Acres)  0.4 Acres  0.4 Acres  0.4 Acres  


Pier Use  
(0.031 Acres)  0.005 Acres  0.005 Acres  0.044 Acres  


 


Span Area  
(1.2 Acres)  1.3 Acres  1.3 Acres  1.3 Acres  


Pier Use  
(0.050 Acres)  0.009 Acres 0.009 Acres  0.009 Acres  
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Environmental Commitments 







 


Executive Summary  11 


The Ohio River Bridges Project 
implemented its DBE Program in 
2004 throughout all four Kentucky 
design sections.  The DBE Program, 
through the leadership of the GEC, 
has experienced successes in the 
last year and will experience more as 
the program proceeds.  To date, the 
Ohio River Bridges project DBE 
program has created and overseen:   
 


♦ Maintained over 20% collective 
DBE contracts 


 


♦ Mentored firms in each project 
design section 


 


♦ Created and implemented the 
Kentucky Engineering Scholars 
Program  to increase minorities 
in Civil Engineering 


 


♦ Held open houses in  Louisville 
and Lexington to introduce the 
project and increase the 
database of DBE firms 


 


♦ Created additional opportunities 
for DBE firms 


Three Tower Cable Stayed 


Three Span Thru Arch 


Single Tower Cable Stayed 


The DBE Program 







 


Executive Summary  12 


Three Tower Cable Stayed 


Single Tower Cable Stayed 


Three Span Thru Arch 
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The East End Bridge
This document summarizes the results of a four-step Bridge Type Selection Process (BTSP) to assist
the Executive Bridge Selection Committee in selecting one of the bridge alternatives to be constructed
across the Ohio River connecting Prospect, Kentucky and Utica, Indiana.


This report contains vital information necessary to make such a decision.
The 3 recommended bridge alternatives presented here are the result of
public feedback received during the course of  the BTSP, combined with
the project’s mandatory requirements and budget.


The Ohio River and its shorelines are the most predominant natural and
historic features of the East End Bridge site.  The location is rural in
character with mature native trees framing the shorelines on both sides
of the river.  A limestone bluff rises steeply from the alluvial plain on the
Indiana shore, and a series of historic residential country estates and
large historic houses characterize the Kentucky approach.


Within this context, the public feedback demonstrated a clear preference
for a structure with the following characteristics: 


Blends in with the landscape Thin deck
Fewer / slender piers Visual transparency
Historic context integration Open look
Short towers Low maintenance


Key Elements
Diamond Towers
300’ Above Water


Cables from Top of
Tower to Outside
Edge of Deck


Construction Cost:
$245 million (2006
dollars)


Diamond Tower Cable Stayed (Outside Cables)


In September 2003, the Federal Highway
Administration (FHWA) issued a Record of
Decision (ROD) officially approving the
construction of two new Ohio River bridges
linking Louisville and Southern Indiana, and
reconstructing the Kennedy Interchange
(Spaghetti Junction) where I-65, I-71 and I-64
converge near downtown Louisville.   


The ROD was the final step in the project's
environmental review process, and was
supported by the Final Environmental Impact
Statement (FEIS), issued in April 2003, and the
Section 106 Memorandum of Agreement
(MOA), adopted in March 2003. The
commitments in the ROD, FEIS, and Section
106 MOA are legally binding and necessary to
the success of the project.  The environmental
element of the Bridge Type Selection Process
(BTSP) is driven by the commitments made in
the project's supporting environmental
documentation. 


Site Context - The context of the proposed
East End Bridge location is agricultural and
rural residential, characterized by its varied
topography, scenic vistas, historic elements
and pastoral scenery.  The Ohio River and
its shorelines are the predominant and
defining features of the natural landscape of
the area.  There are no existing bridges
across the Ohio River in the vicinity of this
site.  The predominant historic feature near
the Indiana shore is a 19th-20th century lime
kiln, and a series of historic residential
country estates and large historic houses
characterize the Kentucky approach.
Historic Preservation - Discussions and
information related to the historic
characteristics of the bridge site were key to
the understanding of the context and the
development of the bridge alternatives,
including: coordination with the Indiana and
Kentucky Historic Preservation Advisory
Teams (HPATs); the public involvement
process; applicable Context Sensitive
Design guidelines and parameters; and the


ROD, FEIS and Section 106 MOA
commitments.
Context Sensitive Design - Selection of the
recommended alternatives was grounded in
Context Sensitive Design, considering the
unique and special features of the East End
Bridge area, to mitigate and minimize the
intrusion of the structure into the landscape
and viewshed of the area.  
Pier Locations & Navigational Simulation
- Further review of the bridge pier locations,
conducted through navigational simulations
at the Center for Maritime Education (CME)
in Paducah, KY, confirmed that the proposed
bridge types had little impact on navigating
between the bridge piers. 
Permits & Floodplains - Coordination with
local, state and federal permitting agencies
was continued through the BTSP in order to
minimize potential concerns when the
permitting process begins for the bridge.
Noise Mitigation - Noise attenuation
alternatives to traditional concrete barriers
were reviewed for the bridge location, with
recommended further study of plexi-glass
noise walls, bridge joint design and
treatments, and quiet pavements.
Bridge Deck Drainage - Based on the FEIS
requirements for carrying the bridge deck
runoff to Kentucky, a preliminary Deck
Drainage analysis was used to estimate the
maximum flow generated by a 10-year storm
event as well as a conceptual pipe layout for
the underside of the bridge.
Environmental Commitments Tracking
Table - A tracking table was developed to
follow the environmental commitments
made in the Section 106 MOA, FEIS and
ROD for this project.  Some commitments
have been resolved during the BTSP, while
others will be tracked through the design,
right-of-way, utilities or construction phases.
The Environmental Commitments Tracking
Table should be maintained through the next
and all future phases of this project.


Environmental Commitments


Common Bridge Elements
Alignment Skewed 30-
Degrees to the River
3 12-Foot Lanes and
Inside/Outside Shoulders in
both Directions
Pedestrian and Bicycle
Pathway on 1 Side of Bridge
Minimum 900-Foot
Horizontal Clearance for
Navigation
Minimum 71-Foot Vertical
Clearance between Water
and Deck 
300-Foot Tall Concrete
Towers
Year 2025 Traffic Projection
of 70,000 VPD
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Median Tower Cable Stayed (Outside Cables)


Median Tower Cable Stayed (Median Cables)


Key Elements
Needle Towers 300’
Above Water


Cables from Top of
Tower to Outside
Edge of Deck


Construction Cost:
$250 million (2006
dollars)


Key Elements
Needle Towers 300’
Above Water


Cables from Top of
Tower to Median of
Deck


Construction Cost:
$230 million (2006
dollars)


STEP 4


SELECT


BRIDGE TYPE


Refine Alternatives


• Refine Cost Estimates
• Obtain Preliminary
   Coast Guard Approval
• Cost Estimate


AAT/RAC Input
Final


Alternatives


Executive


Bridge


Selection


Committee


Bridge


Type


(cont’d)


The DBE Program
Included in work on the East End Bridge project to
date has been an extensive Disadvantaged
Business Enterprise (DBE) program.  This program
was designed to insure that the minority
community had meaningful input into the project
from start to finish.  Great care has been taken to
ensure that all objectives continue to be met.  


The main objective was to receive this DBE input
both from the public input perspective in
developing the bridge type, as well as obtaining
significant DBE participation as members of the
project design team.  Complete details on this DBE
program are included in the full Bridge Type
Selection Report.
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East End Bridge
Comparison of the 3 Recommended Alternatives


Recommended 
Alternative 1


Recommended 
Alternative 2


Recommended 
Alternative 3


Towers 300-Foot
Concrete Diamond


300-Foot Concrete
Needle in Median


300-Foot Concrete
Needle in Median


Deck 160-Foot Wide,
Concrete


184-Foot Wide,
Concrete


155-Foot Wide,
Concrete


Superstructure Type Steel Girder with
Concrete Deck


Steel Girder and Steel
Box with Concrete Deck


Concrete Box and Steel
Box with Concrete Deck


Cables Located Outside Deck;
Sheathed Steel Strands


Located Outside Deck;
Sheathed Steel Strands


Located in Median;
Sheathed Steel Strands


Shoulder Width 
at Tower 12 Feet 8 Feet 8 Feet 9 Inches


Deck Openings in
Median


None; Wider Shadow
under Bridge


Yes; Some Sunlight
under Bridge


Yes; Some Sunlight
under Bridge


Constructibility Slightly Simpler with
Outside Cables


Slightly Simpler with
Outside Cables


Slightly More Difficult 
with Median Cables


Maintenance Relatively Low
Maintenance


Relatively Low
Maintenance


Slightly Less
Maintenance than


Alternatives 1 and 2


Cost (2006 dollars) $245 Million $250 Million $230 Million







The overall goal of the Louisville Southern Indiana Ohio River Bridges Project
is to address long term cross-river transportation needs in the Louisville-
Southern Indiana region.  The project was authorized by the Federal Highway
Administration in September 2003 through a Record of Decision (ROD) and
Section 106 Memorandum of Agreement
(MOA) after detailed analysis that
included extensive public outreach and
involvement, culminating in the
publication of a Final Environmental
Impact Statement (FEIS).  These
documents specify the key guidelines for
the design and development of new
bridges spanning the Ohio River.


In the spring of 2005, the Section 5
Bridge Type Selection Process was
initiated.  This 4-step process will
culminate in the selection of the East
End Bridge that will be designed and built crossing the Ohio River between Prospect, Kentucky
and Utica, Indiana.  This bridge will  help complete the I-265 Loop connecting the two states.  


The year-long Bridge Type Selection Process involved an extensive public involvement
process; preliminary engineering activities; architectural analysis and consideration of the
bridge site context; tracking of environmental commitments; and development of an innovative
and enduring Kentucky DBE program.


STEP 4


SELECT


BRIDGE TYPE


Refine Alternatives


• Refine Cost Estimates
• Obtain Preliminary
   Coast Guard Approval
• Cost Estimate


AAT/RAC Input
Final


Alternatives


Executive


Bridge


Selection


Committee


Bridge


TypeAbout the Project


How did we get here?
The 3 recommended
bridge alternatives
shown on the previous
pages were arrived at
through an extensive
4-step process known
as the Bridge Type
Selection Process. 


On the following pages
we describe in detail
each one of the steps -
highlighting the most
critical elements of the
process.


Public
Meeting


Public
Meeting


Public
Meeting


STEP 1
DEVELOP
GUIDELINES


STEP 2
DEVELOP
CONCEPTS


STEP 3
DEVELOP
ALTERNATIVES


STEP 4
SELECT
BRIDGE TYPE


Assemble Criteria


• Clearances
• Lane Configuration
• Coast Guard Issues
• Budget


• Aesthetics
• Cultural
• Community Issues


AAT/RAC Input


Draft
Guidelines BSMT


Final
Guidelines


Concept Data


• Pier Placement
• Height Restrictions
• Cost Estimates


• Bridge Themes
• Aesthetics
• Historic
• Other


AAT/RAC Input


Draft
Concepts BSMT Concepts


Develop Draft
Alternatives


AAT/RAC Input
Refine Draft
Alternatives


BSMT Alternatives


Refine Alternatives


• Refine Cost Estimates
• Obtain Preliminary
   Coast Guard Approval
• Cost Estimate


AAT/RAC Input
Final


Alternatives


Executive
Bridge


Selection
Committee


Bridge
Type


The Objective
SDC5’s main objectives of Step 4, the final step
of the Bridge Type Selection
Process, were to refine the 3
recommended bridge alternatives
to meet all of the key criteria
and present them to the
Executive Bridge Selection
Committee.


Step 4 began in April 2006 and will end with the
public announcement of the bridge type to be
constructed. 


The Outcome
SDC5’s primary deliverable of Step 4 was the
presentation of the 3 recommended bridge
alternatives to the Executive Bridge Selection
Committee.


The Process
Step 4 began with the 3 bridge alternatives
developed at the end of Step 3.  As previously
identified, the 3 final bridge alternatives include:


Recommended Alternative 1:
Diamond Tower Cable Stayed (Outside
Cables)
Recommended Alternative 2: Median
Tower Cable Stayed (Outside Cables)
Recommended Alternative 3: Median
Tower Cable Stayed (Median Cables)


Working with the BSMT, SDC5 assessed the
suitability of these 3 recommended bridge
alternatives based on an extensive, detailed


examination of structural, cost, constructibility,
environmental, and aesthetic criteria.   The final
3 alternatives were presented to the Area


Advisory Teams and the
Regional Advisory Committee
for their information and
comment.


The following are similarities
between the 3 recommended
alternatives:


Bridge alignment (Prospect to Utica)
Cross-section (3 12-foot lanes and
inside/outside shoulders in both directions)
Bikeway/pedestrian path (17’ wide)
Number and location of piers (2 in water)
Navigational clearance (minimum 900’
horizontal)
Deck height (minimum 71’ above normal
water)
Tower height (300’ above normal water)
Tower material (concrete)
Cable material (steel strands in polyethylene
ducts)
Deck material (concrete)
Foundations (concrete footings on drilled
shafts into rock)


A comparison of the 3 recommended
alternatives is provided on the following page.


SDC5’s portion of Step 4 ends with the
presentation of the 3 recommended bridge
alternatives to the Executive Bridge Selection
Committee.  They will select the bridge type to
be designed and constructed.  


Meetings


7/13/06 SDC5 Area Advisory Teams 


7/18/06 HPAT Presentation (Indiana &
Kentucky)


7/18/06 SDC2/SDC5 Regional
Advisory Committee
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The Objective
The objective of Step 1 was to develop the
guidelines to be used during the Bridge Type
Selection Process and to introduce the concept
of how the aesthetics of various bridge elements
affect how a bridge fits into its surrounding
context.  


Step 1 was performed during
July, August and September
2005, with the Views from the
River Tour and Open Houses
held in October of 2005.


The Outcome
The primary deliverables
during Step 1 included the
Design Parameters, Design
Guidelines and Evaluation
Matrix, the Step 1 Public
Involvement Report, the Environmental
Commitments Tracking Table and monthly
Disadvantaged Business Enterprise (DBE)
Reports.  These documents are available in the
full Bridge Type Selection Report.  The bridge
types being considered as we moved forward
into Step 2 included Through Arch, Through
Truss, and Cable Stayed bridges.


The Process
Some of the guidelines reflected navigational,
structural, and highway limitations and physical
restrictions that exist with the bridge site, while
other guidelines represented environmental
commitments and financial constraints
necessary to meet budgetary goals. These key
evaluation guidelines were used to help select
and develop the preliminary bridge concepts.  


The guidelines consisted of:
Design Parameters (Mandatory
Requirements)
Design Guidelines (Desirable Objectives)
Evaluation Matrix (Pass/Fail Evaluation)


In addition to using the general guidelines
developed in Step 1 for concept development,
the guidelines identified were also used by
Section Design Consultant 5 (SDC5) in our
initial public outreach efforts.  Working with the
Bi-State Management Team (BSMT), SDC5
communicated the rural, historic and scenic


context and limitations
associated with our Design
Section to the project
stakeholders.  Step 1 followed
the general outline of the Bridge
Type Selection Process flow
chart, and ended with
established guidelines for the
aforementioned items to be
used in Step 2 to develop
bridge concepts.  


Step 1 included 7 major public
meetings, identified in the chart


shown above.  There  was  no preference polling 
of  stakeholders  at these Step 1 public meetings.
SDC5 explained at these stakeholder meetings
that there were 4 basic bridge types that are
suitable for a long span bridge such as the East
End Bridge.  These 4 bridge types were Arch
Bridges, Truss Bridges, Cable Stayed Bridges,
and Suspension Bridges.  


Suspension bridges are  more expensive than other
bridge types, and they are typically used only for
extremely long spans. In order to verify the foundation
conditions and determine if a long span suspension
bridge was required, preliminary geotechnical
borings were done at each of the 4 proposed pier
locations. The preliminary borings indicated that there
was sound rock at each of the proposed pier
locations in the river.  In light of this, a suspension
bridge was eliminated due to the high cost.


Steel deck arch and steel deck truss bridge types
were also eliminated in this step because placing
the deck on the top of a truss or arch raised the
profile grade, resulting in too steep a grade
leading down into the tunnel in Section 4.


Meetings


6/28/05 SDC5 Area Advisory Teams -
Utica


7/20/05 &
7/21/05 HPAT Presentations (Indiana


& Kentucky)
9/15/05 SDC5 Area Advisory Teams /


Regional Advisory Committee
- Louisville


10/6/05 “Views from the River” Tour 
10/18/05 SDC5 Open House - Utica
10/20/05 SDC5 Open House -


Prospect


(cont’d)
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* Note:  A-2 and A-3 were combined to develop what would become R-1.


East End Bridge
Step 3 Alternatives


Alternative Rendering View
(Aerial) Brief Description


Tower
Cross


Section


Advanced to
Step 4


A-1 Steel Tied Arch with
Basket Handle Arch Ribs No


A-2
Concave Diamond Tower
Cable Stayed (Outside
Cables)


Yes*


A-3
Convex Diamond Tower
Cable Stayed (Outside
Cables)


Yes*


A-4


Median Tower Cable
Stayed with Variable
Depth Deck (Outside
Cables)


Yes


A-5


Median Tower Cable
Stayed with Variable
Depth Deck (Median
Cables)


Yes


A-6
Median Tower Cable
Stayed with Suspension
Cables (Median Cables)


No







The Objective
The objective of Step 2 was to use the
guidelines established and the public feedback
collected during Step 1 to develop the bridge
concepts to be used during the Bridge Type
Selection Process.  


Step 2 was performed during
October, November and
December 2005.


The Outcome
The primary deliverables from
Step 2 included an updated
Evaluation Matrix, the Step 2
Public Involvement Report, the
Navigation Channel Fact Sheet, the
Environmental Commitments Tracking Table,
and the monthly DBE Reports.  These
documents are available in the full Bridge Type
Selection Report.  


The Process
Step 2 began by analyzing the Step 1 feedback,
establishing early trends and preferences of the
project stakeholders, and assembling the bridge
elements presented during Step 1 into 15
concepts, or generic bridge alternatives.


These 15 bridge concepts included 4 Steel Arch
bridges, 4 Steel Truss Bridges and 7 Cable
Stayed Bridges.  Working with the  BSMT during
Step 2, SDC5 made presentations on these 15
bridge concepts to the project stakeholders to
determine their preferences. This stakeholder


input was received by
preference polling of the
attendees at the public meetings
and on the project's web site
(www.kyinbridges.com).


The chart below shows the
results of this preference
polling. The 7 most popular
bridge concepts were all cable
stayed bridge concepts.  The 4


steel arch bridge concepts were ranked next.
The 4 steel truss bridge concepts were all the
least popular, by a considerable margin.  They
were  subsequently eliminated from further
consideration due to consistently low public
evaluation of this bridge type. 


Based on these polling results, the 6 bridge
alternatives  for  Step  3  included  1 Steel Arch
Bridge, 2 Diamond Tower Cable Stayed Bridges,
and 3 Median Tower Cable Stayed Bridges.


Meetings


11/17/05 SDC5 Area Advisory Teams /
Regional Advisory Committee
- Jeffersonville


12/13/05 SDC5 Open House - Utica
12/15/05 SDC5 Open House -


Prospect
2/15/06 &
2/16/06 HPAT Presentations (Indiana


& Kentucky)


The Objective
The objective of Step 3 was to take the 6 bridge
alternatives developed during Step 2 and refine
them into the 3 recommended bridge
alternatives.  


Step 3 was performed during
January, February, and March
2006. 


The Outcome
SDC5 had several primary
deliverables in Step 3.  These
included  an updated Evaluation
Matrix; the Step 3 Public
Involvement Report; the Bicycle and Pedestrian
Fact Sheet; an updated Environmental
Commitments Tracking Table; the Bridge
Hydraulic and Scour Analysis Report; the Bridge
Deck Drainage Report; Noise Mitigation Report;
the Navigational Modeling and Simulation
Report; and the monthly DBE Reports.  These
documents are available in the full Bridge Type
Selection Report.  


The Process
Step 3 began with the refinement of the 6 bridge
alternatives developed following Step 2.
Working with the BSMT, the alternatives were
presented to the project stakeholders and


additional public feedback was
solicited. 


The SDC5 team also contracted
with the Seamen's Church
Institute in Paducah, KY to
develop a computer simulation of
barge navigation between the
bridge piers.


SDC5 used the feedback from
the public presentations, including preference
polling, to develop the 3 recommended  bridge
alternatives to carry into Step 4.


The chart below shows the results of this
preference polling for all of the participants.  As
the data reflect, all 6 of the alternatives scored
well.  The SDC5 design team heard from the
project stakeholders on a number of occasions
an enthusiastic "we like them all"!


Meetings


2/16/06 SDC5 Area Advisory Teams /
Regional Advisory Committee
- Louisville


3/7/06 SDC5 Open House - Utica
3/9/06 SDC5 Open House - Prospect
4/25/06 &
4/27/06 HPAT Presentations (Indiana


& Kentucky


Step 3 Alternatives Preference Polling
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Design Concepts in Order of Avg. Score by All Participants
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develop a computer simulation of
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bridge piers.
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The Objective
The objective of Step 1 was to develop the
guidelines to be used during the Bridge Type
Selection Process and to introduce the concept
of how the aesthetics of various bridge elements
affect how a bridge fits into its surrounding
context.  


Step 1 was performed during
July, August and September
2005, with the Views from the
River Tour and Open Houses
held in October of 2005.


The Outcome
The primary deliverables
during Step 1 included the
Design Parameters, Design
Guidelines and Evaluation
Matrix, the Step 1 Public
Involvement Report, the Environmental
Commitments Tracking Table and monthly
Disadvantaged Business Enterprise (DBE)
Reports.  These documents are available in the
full Bridge Type Selection Report.  The bridge
types being considered as we moved forward
into Step 2 included Through Arch, Through
Truss, and Cable Stayed bridges.


The Process
Some of the guidelines reflected navigational,
structural, and highway limitations and physical
restrictions that exist with the bridge site, while
other guidelines represented environmental
commitments and financial constraints
necessary to meet budgetary goals. These key
evaluation guidelines were used to help select
and develop the preliminary bridge concepts.  


The guidelines consisted of:
Design Parameters (Mandatory
Requirements)
Design Guidelines (Desirable Objectives)
Evaluation Matrix (Pass/Fail Evaluation)


In addition to using the general guidelines
developed in Step 1 for concept development,
the guidelines identified were also used by
Section Design Consultant 5 (SDC5) in our
initial public outreach efforts.  Working with the
Bi-State Management Team (BSMT), SDC5
communicated the rural, historic and scenic


context and limitations
associated with our Design
Section to the project
stakeholders.  Step 1 followed
the general outline of the Bridge
Type Selection Process flow
chart, and ended with
established guidelines for the
aforementioned items to be
used in Step 2 to develop
bridge concepts.  


Step 1 included 7 major public
meetings, identified in the chart


shown above.  There  was  no preference polling 
of  stakeholders  at these Step 1 public meetings.
SDC5 explained at these stakeholder meetings
that there were 4 basic bridge types that are
suitable for a long span bridge such as the East
End Bridge.  These 4 bridge types were Arch
Bridges, Truss Bridges, Cable Stayed Bridges,
and Suspension Bridges.  


Suspension bridges are  more expensive than other
bridge types, and they are typically used only for
extremely long spans. In order to verify the foundation
conditions and determine if a long span suspension
bridge was required, preliminary geotechnical
borings were done at each of the 4 proposed pier
locations. The preliminary borings indicated that there
was sound rock at each of the proposed pier
locations in the river.  In light of this, a suspension
bridge was eliminated due to the high cost.


Steel deck arch and steel deck truss bridge types
were also eliminated in this step because placing
the deck on the top of a truss or arch raised the
profile grade, resulting in too steep a grade
leading down into the tunnel in Section 4.


Meetings


6/28/05 SDC5 Area Advisory Teams -
Utica


7/20/05 &
7/21/05 HPAT Presentations (Indiana


& Kentucky)
9/15/05 SDC5 Area Advisory Teams /


Regional Advisory Committee
- Louisville


10/6/05 “Views from the River” Tour 
10/18/05 SDC5 Open House - Utica
10/20/05 SDC5 Open House -


Prospect


(cont’d)
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* Note:  A-2 and A-3 were combined to develop what would become R-1.


East End Bridge
Step 3 Alternatives


Alternative Rendering View
(Aerial) Brief Description


Tower
Cross


Section


Advanced to
Step 4


A-1 Steel Tied Arch with
Basket Handle Arch Ribs No


A-2
Concave Diamond Tower
Cable Stayed (Outside
Cables)


Yes*


A-3
Convex Diamond Tower
Cable Stayed (Outside
Cables)


Yes*


A-4


Median Tower Cable
Stayed with Variable
Depth Deck (Outside
Cables)


Yes


A-5


Median Tower Cable
Stayed with Variable
Depth Deck (Median
Cables)


Yes


A-6
Median Tower Cable
Stayed with Suspension
Cables (Median Cables)


No







The overall goal of the Louisville Southern Indiana Ohio River Bridges Project
is to address long term cross-river transportation needs in the Louisville-
Southern Indiana region.  The project was authorized by the Federal Highway
Administration in September 2003 through a Record of Decision (ROD) and
Section 106 Memorandum of Agreement
(MOA) after detailed analysis that
included extensive public outreach and
involvement, culminating in the
publication of a Final Environmental
Impact Statement (FEIS).  These
documents specify the key guidelines for
the design and development of new
bridges spanning the Ohio River.


In the spring of 2005, the Section 5
Bridge Type Selection Process was
initiated.  This 4-step process will
culminate in the selection of the East
End Bridge that will be designed and built crossing the Ohio River between Prospect, Kentucky
and Utica, Indiana.  This bridge will  help complete the I-265 Loop connecting the two states.  


The year-long Bridge Type Selection Process involved an extensive public involvement
process; preliminary engineering activities; architectural analysis and consideration of the
bridge site context; tracking of environmental commitments; and development of an innovative
and enduring Kentucky DBE program.


STEP 4


SELECT


BRIDGE TYPE


Refine Alternatives


• Refine Cost Estimates
• Obtain Preliminary
   Coast Guard Approval
• Cost Estimate


AAT/RAC Input
Final


Alternatives


Executive


Bridge


Selection


Committee


Bridge


TypeAbout the Project


How did we get here?
The 3 recommended
bridge alternatives
shown on the previous
pages were arrived at
through an extensive
4-step process known
as the Bridge Type
Selection Process. 


On the following pages
we describe in detail
each one of the steps -
highlighting the most
critical elements of the
process.


Public
Meeting


Public
Meeting


Public
Meeting


STEP 1
DEVELOP
GUIDELINES


STEP 2
DEVELOP
CONCEPTS


STEP 3
DEVELOP
ALTERNATIVES


STEP 4
SELECT
BRIDGE TYPE


Assemble Criteria


• Clearances
• Lane Configuration
• Coast Guard Issues
• Budget


• Aesthetics
• Cultural
• Community Issues


AAT/RAC Input


Draft
Guidelines BSMT


Final
Guidelines


Concept Data


• Pier Placement
• Height Restrictions
• Cost Estimates


• Bridge Themes
• Aesthetics
• Historic
• Other


AAT/RAC Input


Draft
Concepts BSMT Concepts


Develop Draft
Alternatives


AAT/RAC Input
Refine Draft
Alternatives


BSMT Alternatives


Refine Alternatives


• Refine Cost Estimates
• Obtain Preliminary
   Coast Guard Approval
• Cost Estimate


AAT/RAC Input
Final


Alternatives


Executive
Bridge


Selection
Committee


Bridge
Type


The Objective
SDC5’s main objectives of Step 4, the final step
of the Bridge Type Selection
Process, were to refine the 3
recommended bridge alternatives
to meet all of the key criteria
and present them to the
Executive Bridge Selection
Committee.


Step 4 began in April 2006 and will end with the
public announcement of the bridge type to be
constructed. 


The Outcome
SDC5’s primary deliverable of Step 4 was the
presentation of the 3 recommended bridge
alternatives to the Executive Bridge Selection
Committee.


The Process
Step 4 began with the 3 bridge alternatives
developed at the end of Step 3.  As previously
identified, the 3 final bridge alternatives include:


Recommended Alternative 1:
Diamond Tower Cable Stayed (Outside
Cables)
Recommended Alternative 2: Median
Tower Cable Stayed (Outside Cables)
Recommended Alternative 3: Median
Tower Cable Stayed (Median Cables)


Working with the BSMT, SDC5 assessed the
suitability of these 3 recommended bridge
alternatives based on an extensive, detailed


examination of structural, cost, constructibility,
environmental, and aesthetic criteria.   The final
3 alternatives were presented to the Area


Advisory Teams and the
Regional Advisory Committee
for their information and
comment.


The following are similarities
between the 3 recommended
alternatives:


Bridge alignment (Prospect to Utica)
Cross-section (3 12-foot lanes and
inside/outside shoulders in both directions)
Bikeway/pedestrian path (17’ wide)
Number and location of piers (2 in water)
Navigational clearance (minimum 900’
horizontal)
Deck height (minimum 71’ above normal
water)
Tower height (300’ above normal water)
Tower material (concrete)
Cable material (steel strands in polyethylene
ducts)
Deck material (concrete)
Foundations (concrete footings on drilled
shafts into rock)


A comparison of the 3 recommended
alternatives is provided on the following page.


SDC5’s portion of Step 4 ends with the
presentation of the 3 recommended bridge
alternatives to the Executive Bridge Selection
Committee.  They will select the bridge type to
be designed and constructed.  


Meetings


7/13/06 SDC5 Area Advisory Teams 


7/18/06 HPAT Presentation (Indiana &
Kentucky)


7/18/06 SDC2/SDC5 Regional
Advisory Committee
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Median Tower Cable Stayed (Outside Cables)


Median Tower Cable Stayed (Median Cables)


Key Elements
Needle Towers 300’
Above Water


Cables from Top of
Tower to Outside
Edge of Deck


Construction Cost:
$250 million (2006
dollars)


Key Elements
Needle Towers 300’
Above Water


Cables from Top of
Tower to Median of
Deck


Construction Cost:
$230 million (2006
dollars)


STEP 4


SELECT


BRIDGE TYPE


Refine Alternatives


• Refine Cost Estimates
• Obtain Preliminary
   Coast Guard Approval
• Cost Estimate


AAT/RAC Input
Final


Alternatives


Executive


Bridge


Selection


Committee


Bridge


Type


(cont’d)


The DBE Program
Included in work on the East End Bridge project to
date has been an extensive Disadvantaged
Business Enterprise (DBE) program.  This program
was designed to insure that the minority
community had meaningful input into the project
from start to finish.  Great care has been taken to
ensure that all objectives continue to be met.  


The main objective was to receive this DBE input
both from the public input perspective in
developing the bridge type, as well as obtaining
significant DBE participation as members of the
project design team.  Complete details on this DBE
program are included in the full Bridge Type
Selection Report.
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East End Bridge
Comparison of the 3 Recommended Alternatives


Recommended 
Alternative 1


Recommended 
Alternative 2


Recommended 
Alternative 3


Towers 300-Foot
Concrete Diamond


300-Foot Concrete
Needle in Median


300-Foot Concrete
Needle in Median


Deck 160-Foot Wide,
Concrete


184-Foot Wide,
Concrete


155-Foot Wide,
Concrete


Superstructure Type Steel Girder with
Concrete Deck


Steel Girder and Steel
Box with Concrete Deck


Concrete Box and Steel
Box with Concrete Deck


Cables Located Outside Deck;
Sheathed Steel Strands


Located Outside Deck;
Sheathed Steel Strands


Located in Median;
Sheathed Steel Strands


Shoulder Width 
at Tower 12 Feet 8 Feet 8 Feet 9 Inches


Deck Openings in
Median


None; Wider Shadow
under Bridge


Yes; Some Sunlight
under Bridge


Yes; Some Sunlight
under Bridge


Constructibility Slightly Simpler with
Outside Cables


Slightly Simpler with
Outside Cables


Slightly More Difficult 
with Median Cables


Maintenance Relatively Low
Maintenance


Relatively Low
Maintenance


Slightly Less
Maintenance than


Alternatives 1 and 2


Cost (2006 dollars) $245 Million $250 Million $230 Million







The East End Bridge
This document summarizes the results of a four-step Bridge Type Selection Process (BTSP) to assist
the Executive Bridge Selection Committee in selecting one of the bridge alternatives to be constructed
across the Ohio River connecting Prospect, Kentucky and Utica, Indiana.


This report contains vital information necessary to make such a decision.
The 3 recommended bridge alternatives presented here are the result of
public feedback received during the course of  the BTSP, combined with
the project’s mandatory requirements and budget.


The Ohio River and its shorelines are the most predominant natural and
historic features of the East End Bridge site.  The location is rural in
character with mature native trees framing the shorelines on both sides
of the river.  A limestone bluff rises steeply from the alluvial plain on the
Indiana shore, and a series of historic residential country estates and
large historic houses characterize the Kentucky approach.


Within this context, the public feedback demonstrated a clear preference
for a structure with the following characteristics: 


Blends in with the landscape Thin deck
Fewer / slender piers Visual transparency
Historic context integration Open look
Short towers Low maintenance


Key Elements
Diamond Towers
300’ Above Water


Cables from Top of
Tower to Outside
Edge of Deck


Construction Cost:
$245 million (2006
dollars)


Diamond Tower Cable Stayed (Outside Cables)


In September 2003, the Federal Highway
Administration (FHWA) issued a Record of
Decision (ROD) officially approving the
construction of two new Ohio River bridges
linking Louisville and Southern Indiana, and
reconstructing the Kennedy Interchange
(Spaghetti Junction) where I-65, I-71 and I-64
converge near downtown Louisville.   


The ROD was the final step in the project's
environmental review process, and was
supported by the Final Environmental Impact
Statement (FEIS), issued in April 2003, and the
Section 106 Memorandum of Agreement
(MOA), adopted in March 2003. The
commitments in the ROD, FEIS, and Section
106 MOA are legally binding and necessary to
the success of the project.  The environmental
element of the Bridge Type Selection Process
(BTSP) is driven by the commitments made in
the project's supporting environmental
documentation. 


Site Context - The context of the proposed
East End Bridge location is agricultural and
rural residential, characterized by its varied
topography, scenic vistas, historic elements
and pastoral scenery.  The Ohio River and
its shorelines are the predominant and
defining features of the natural landscape of
the area.  There are no existing bridges
across the Ohio River in the vicinity of this
site.  The predominant historic feature near
the Indiana shore is a 19th-20th century lime
kiln, and a series of historic residential
country estates and large historic houses
characterize the Kentucky approach.
Historic Preservation - Discussions and
information related to the historic
characteristics of the bridge site were key to
the understanding of the context and the
development of the bridge alternatives,
including: coordination with the Indiana and
Kentucky Historic Preservation Advisory
Teams (HPATs); the public involvement
process; applicable Context Sensitive
Design guidelines and parameters; and the


ROD, FEIS and Section 106 MOA
commitments.
Context Sensitive Design - Selection of the
recommended alternatives was grounded in
Context Sensitive Design, considering the
unique and special features of the East End
Bridge area, to mitigate and minimize the
intrusion of the structure into the landscape
and viewshed of the area.  
Pier Locations & Navigational Simulation
- Further review of the bridge pier locations,
conducted through navigational simulations
at the Center for Maritime Education (CME)
in Paducah, KY, confirmed that the proposed
bridge types had little impact on navigating
between the bridge piers. 
Permits & Floodplains - Coordination with
local, state and federal permitting agencies
was continued through the BTSP in order to
minimize potential concerns when the
permitting process begins for the bridge.
Noise Mitigation - Noise attenuation
alternatives to traditional concrete barriers
were reviewed for the bridge location, with
recommended further study of plexi-glass
noise walls, bridge joint design and
treatments, and quiet pavements.
Bridge Deck Drainage - Based on the FEIS
requirements for carrying the bridge deck
runoff to Kentucky, a preliminary Deck
Drainage analysis was used to estimate the
maximum flow generated by a 10-year storm
event as well as a conceptual pipe layout for
the underside of the bridge.
Environmental Commitments Tracking
Table - A tracking table was developed to
follow the environmental commitments
made in the Section 106 MOA, FEIS and
ROD for this project.  Some commitments
have been resolved during the BTSP, while
others will be tracked through the design,
right-of-way, utilities or construction phases.
The Environmental Commitments Tracking
Table should be maintained through the next
and all future phases of this project.


Environmental Commitments


Common Bridge Elements
Alignment Skewed 30-
Degrees to the River
3 12-Foot Lanes and
Inside/Outside Shoulders in
both Directions
Pedestrian and Bicycle
Pathway on 1 Side of Bridge
Minimum 900-Foot
Horizontal Clearance for
Navigation
Minimum 71-Foot Vertical
Clearance between Water
and Deck 
300-Foot Tall Concrete
Towers
Year 2025 Traffic Projection
of 70,000 VPD
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1. Introduction 
Presented herein are the estimated economic impacts resulting from the planned 
construction/capital investments to the Louisville –Southern Indiana Ohio River Bridges 
Project.  Impacts are presented for the defined study area, by economic impact measure 
and type, year, and project alternative.   


A five-county western-portion of the Kentuckiana Regional Planning and Development 
Agency (KIPDA) nine-county jurisdiction defines the study area; comprised of Bullitt Co., 
KY, Jefferson Co., KY, Oldham Co., KY, Clark Co., IN, and Floyd Co., IN.  Impact 
measures presented include employment, income, value-added, output, and taxes; and, 
the two impact types include direct and total (i.e., direct plus multiplier) impacts.  
Employment is presented in job-year terms, while the remaining monetized measures 
are presented in constant 2011 dollar terms.  Impacts are estimated for the scheduled 
project time horizon, spanning the eleven years from 2012 through 2022 (inclusive). 


Impacts are estimated for two considered alternatives reflecting both the I-65 Downtown 
Bridge and the I-265 East End Bridge, with their respective approaches:  


1. a full-build alternative; and, 
2. a tolled alternative with a reduced infrastructure footprint (with correspondingly 


reduced expenditures). 


Capital infrastructure expenditures on surface transportation projects, such as for the 
two Ohio River bridge spans, support the creation of new (and retention of existing) jobs 
and contribute to economic activity within the impacted economy.  Such infrastructure 
spending leads to direct construction-related jobs, and through the economic 
interdependencies of various industries within the study area, the bridge expenditures 
yield indirect jobs as well, related to the suppliers of construction materials and 
equipment, and related services.  In turn, these direct and indirect jobs, and associated 
earned income, support additional jobs (induced impacts), all of which in combination 
generate a boost to the regional economy.   


Based on estimated project expenditures, the economic impacts are derived through an 
application of the economic impact assessment modeling software program: IMPLAN®


Presented in the subsequent subsections are descriptions of the methodology employed 
in the impact estimations, the expenditures that serve as economic modeling inputs, and 
the ensuing impact results


 
Professional 3.0.   


1


2. Methodology 


. 


Provided with estimated expenditures over the project time horizon2, by expenditure 
type/category and alternative, the resulting economic impacts are calculated utilizing the 
social accounting and impact analysis computer software, developed by the Minnesota 
IMPLAN Group, Inc.; the IMPLAN Professional 3.0 model (IMPLAN®


                                                
1 Note that this analysis does not take into consideration economic impacts to the study area that 
may stem from land-use, accessibility, and travel-pattern changes likely to consequentially occur 
post-construction of the two river spans, and focuses exclusively on the economic impacts 
consequential of the expenditure activities only. 


).  


2 Source: Community Transportation Solutions (CTS) 
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Impact results are a direct function of the magnitude and pattern of the estimated 
expenditure inputs, and the geographic extent of the defined study area. Consequently, 
any changes to the estimated expenditures amounts, spending patterns, and 
assumptions would potentially heavily influence the economic impact findings. 


Estimated expenditures are inputted separately into IMPLAN®


2.1. IMPLAN


 by expenditure category 
to calculate the respective economic impacts, and then aggregated to provide a project-
wide snapshot of the potential economic ramifications of such spending.  All inputted 
data are applied to the internal social account matrix, which accounts for the industry 
sector interdependencies in the study area economy. 


®


IMPLAN


 Model Description 
® Professional 3.0 is an economic modeling, input-output based, social account 


matrix software with the capability of estimating the economic impacts to a defined 
geography ensuing from expenditures in an industry or group of industries (or, 
commodity, or group of commodities).  A social account matrix reflects the economic 
interrelationships between the various industries, households, and governments in an 
economy and reflects such interdependency through impact multipliers.  Impact 
multipliers are internally developed within IMPLAN®


IMPLAN


, derived from the regional purchase 
coefficients, production functions, and socioeconomic data for the defined economy, for 
each of the economic impact measures and are geographically-specific.  


®


2.2. Expenditure Inputs 


 is a static model, with the economic impacts estimated only for a specific time 
period.  It is incapable of estimating changing economic impacts beyond the duration of 
the expenditure intervals.  Additionally, as a static “snapshot” social accounting software, 
the model does not encapsulate dynamic feedbacks that may have additional iterative 
ripple effects beyond the statically-derived input-output based results. 


Project expenditure estimates were provided as economic modeling inputs by CTS 
engineers, by alternative, year, general expenditure category (e.g., engineering and 
design, construction, right-of-way, etc.), and project subcomponent (e.g., I-65 Downtown 
Bridge, the Kennedy Bridge/“Spaghetti Junction” Interchange, etc.).  Such expenditure 
inputs as-received were processed and aggregated for economic modeling purposes. 


In aggregate across the economically-applicable expenditure categories3


                                                
3 For applicable economic modeling purposes, the aggregate expenditures presented include 
only 10% of ROW, as reflective of the real estate transaction fees/taxes/etc; the remaining ROW 
dollar amounts reflect only the value of the asset transfer and, resultantly, do not spur economic 
activity/employment by itself and thus, have no measureable economic impact. 


 and across the 
eleven project years from 2012 through 2022, the Louisville – Southern Indiana Ohio 
River Bridge Project is estimated to amount to $2.92 billion and $2.10 billion for the full-
build and reduced-footprint (tolled) alternatives, respectively.  Of these aggregate 
economically-applicable cumulative totals, the actual construction expenditure category 
(including contingency and construction administrative/inspection functions) constitute a 
vast majority for the two alternatives, at 90% and 87%, respectively, with the remaining 
residual percentages encompassing all remaining general expenditure categories (i.e., 
design and engineering, design program management, hazardous materials removal, 
utilities, ROW, and historical enhancements/mitigation). 
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2.3. Impact Measures and Types 
All categorical expenditure inputs are run through the internal social account matrix in 
IMPLAN®, coupled with the internally-applied regional purchase coefficients (RPC)4.  
Industry-specific expenditures (model inputs), in whole or part (depending on RPC), are 
applied within the study area and circulated throughout based on industry 
interdependencies within the IMPLAN®


Impact Measures: 


 model. Spending and the circulation of such 
expenditures in the study area result in economic impacts that are presented by various 
measures and types.  Impact measures include employment, income, value-added, 
output, and taxes, while the impact types reflect who within the study area economy is 
affected, either as direct, indirect, induced or a combined total. 


• Employment – as presented in job-years5


• Labor Income – wage/salary earnings paid to the impacted employment 


 


• Value-Added – net economic activity (i.e., total output less gross intermediate 
inputs), synonymous with GRP (gross regional product) or GSP (Gross State 
Product); includes employee and proprietor income, other income types, indirect 
business taxes, etc., as contributive to the production of final goods and services 


• Output – total sales value associated with all levels of economic activity 
(comprised of gross intermediate inputs and value added, combined) 


• Taxes – inclusive of various taxes, fines, fees, licenses, permits, etc. resulting 
from economic activity (e.g., Dividends Tax (for Corporations), Social Ins. 
(employee and employer contributions), Indirect Business Taxes (incl. sales 
taxes, property taxes, motor vehicle licenses, severance taxes, excise taxes, 
customs, and others), Personal (incl. income tax, fines, fees, motor vehicle 
license, property, and others), Corporate Profits, etc.). 


 


                                                
4 RPCs reflect the percent of an industry-specific expenditure that is retained within a defined 
impact area, based on the geographically-constrained ability of the industry to supply the 
expenditure demand.  A 100% RPC indicates that the entirety of the industry expenditure remains 
within the analysis-defined impact area, while an RPC below 100% indicates that there are 
expenditure leakages; that is, a portion of the expenditures are exported to purchase goods and 
services from beyond the impact region because the local economy either does not, or 
insufficiently, supplies the industry demand.  
5 Employment impacts are presented in job-years, and the cumulative total employment impact 
over the analysis period does not necessarily reflect the total number of employed persons 
impacted resulting from the transportation developments.  Because IMPLAN® is a static model, 
the impacts are a snapshot in time (i.e., one-year snapshots) and thus, the model cannot identify 
which precise employment impacts carry from one year to the next.  Consequently, the periodical 
employment impacts, in job-years, may be accounting for the same employed person over 
multiple years in the analysis, or alternatively, the same job with personnel turnover.  Impacts in 
terms of the number of total employed persons resulting from transportation developments are 
below the estimated total job-years, because invariably some of the employed persons are 
employed for more than one year. 
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Impact Types: 


• Direct – impacts that affect only the specific industry in which expenditures are 
spent or job-years generated; i.e., the direct impacts resulting from construction 
expenditures occur only within the construction industry 


• Indirect – impacts associated with the suppliers that provide intermediate goods 
and services to the directly impacted industries 


• Induced – impacts associated with the re-spending of earned labor income from 
both the direct and indirect industries 


• Total – aggregated direct, indirect, and induced impact types 


Often, the indirect and induced impacts are conjointly referred to as multiplier impacts.  
As such, the total impacts are the direct plus the multiplier impacts.  Only the direct and 
total impacts are explicitly presented herein (multiplier impacts are implicit, via the 
differential between the direct and total). 


3. Impacts Findings 
Impacts are calculated via the IMPLAN® 


3.1. Employment 


model for the infrastructure expenditures once 
the expenditures estimates are applied to the appropriate industry sectors and the model 
run.  Presented below are those associated expenditures-related economic impacts 
across multiple dimensions, which include impacts by measure, type, project alternative, 
and year for all measures except taxes (which instead is presented with a Federal 
versus State/Local detailed split). 


In terms of employment, the eleven-year direct-type cumulative impacts amount to 
23,550 and 16,780 job-years for the full-build and reduced-footprint (tolled) alternatives, 
respectively.  Incorporating the multiplier-type impacts (i.e., indirect plus induced), the 
total-type cumulative employment impacts jump to 42,390 and 30,380 job-years, 
respectively.  On an average annual basis across those eleven years spanning 2012 
through 2022, the employment impacts are estimated to amount to 2,140 and 1,530 
direct-type jobs, with 3,850 and 2,760 total-type jobs for the full-build and reduced-
footprint alternatives, respectively.  


 
Exhib it 1: Emplo ym ent Im pacts  


 
Source: Wilbur Smith Associates’ application of the IMPLAN®


*note: Employment results are expressed in job-years and rounded to the nearest ten -- totals may not sum due to the rounding 
 v3 model 


 


Alt. Type 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Cumulative Total Avg. Ann.
Direct 380 1,670 3,770 4,330 3,270 2,570 2,480 2,220 1,460 1,030 390 23,550 2,140
Total 830 3,090 6,770 7,760 5,850 4,580 4,410 3,950 2,600 1,850 710 42,390 3,850
Direct 220 2,320 2,680 2,620 3,210 1,370 1,190 1,180 1,180 410 410 16,780 1,530
Total 450 4,270 4,910 4,770 5,740 2,440 2,120 2,110 2,110 740 740 30,380 2,760


1


2
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3.2. Labor Income 
In terms of the labor income earned by the abovementioned employment, the eleven-
year direct-type cumulative impacts amount to $1.09 billion and $787 million for the full-
build and reduced-footprint (tolled) alternatives, respectively (expressed in constant 
2011 dollars).  Aggregating the multiplier-type impacts with the direct-type, the total-type 
cumulative labor income impacts are $1.88 billion and $1.35 billion, respectively.  On an 
average annual basis across those eleven years, the labor income impacts are 
estimated to amount to $99 million and $72 million (direct-type), with $170 million and 
$123 million (total-type) impacts for the full-build and reduced-footprint alternatives, 
respectively.  


 
Exhib it 2: Labor Incom e Impacts  


 
Source: Wilbur Smith Associates’ application of the IMPLAN®


*note: Labor Income results are expressed in millions of dollars (2011) 
 v3 model 


 


3.3. Value-Added 
In terms of value-added, the eleven-year direct-type cumulative impacts amount to $1.26 
billion and $909 million for the full-build and reduced-footprint (tolled) alternatives, 
respectively (expressed in constant 2011 dollars).  Aggregating the multiplier-type and 
direct-type impacts, the total-type cumulative value-added impacts are $2.62 billion and 
$1.88 billion, respectively.  On an average annual basis, the value-added impacts are 
estimated as $115 million and $83 million (direct-type), with $238 million and $171 
million (total-type) for the full-build and reduced-footprint alternatives, respectively.  
Again, value-added is equivalent to gross regional product (or, gross state product/gross 
domestic product) metrics. 
 


Exhib it 3: Valu e-Add ed  Impacts  


 
Source: Wilbur Smith Associates’ application of the IMPLAN®


*note: Value-Added results are expressed in millions of dollars (2011) 
 v3 model 


 


3.4. Economic Output 
Regarding economic output, the direct-type cumulative project-horizon impacts amount 
to $2.85 billion and $2.03 billion for the full-build and reduced-footprint (tolled) 
alternatives, respectively (expressed in constant 2011 dollars).  Combining the multiplier- 
and direct-type impacts, the total-type cumulative economic output impacts are $5.17 


Alt. Type 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Cumulative Total Avg. Ann.
Direct $25 $82 $174 $198 $150 $117 $112 $101 $66 $47 $18 $1,090 $99
Total $42 $140 $299 $341 $257 $201 $193 $173 $114 $81 $31 $1,875 $170
Direct $13 $113 $129 $124 $147 $62 $54 $54 $54 $19 $19 $787 $72
Total $22 $193 $221 $213 $252 $107 $93 $93 $92 $32 $32 $1,353 $123


1


2


Alt. Type 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Cumulative Total Avg. Ann.
Direct $34 $100 $202 $227 $171 $133 $128 $115 $76 $54 $21 $1,262 $115
Total $64 $201 $418 $474 $357 $278 $268 $240 $159 $113 $44 $2,615 $238
Direct $16 $135 $152 $142 $167 $71 $62 $61 $61 $22 $22 $909 $83
Total $31 $274 $311 $295 $349 $148 $129 $128 $128 $45 $45 $1,882 $171


1


2
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billion and $3.70 billion, respectively.  On an average annually, the economic output 
impacts are estimated as $259 million and $184 million (direct-type), with $470 million 
and $336 million (total-type) impacts for the full-build and reduced-footprint alternatives, 
respectively.  Again, economic output is the end sales-price value of the economic 
activity (i.e., the gross intermediate production inputs plus the value-added metrics) and 
is not directly comparable to gross regional product metrics.6


 


 


Exhib it 4: Economic  Outpu t Impacts  


 
Source: Wilbur Smith Associates’ application of the IMPLAN®


*note: Economic Output results are expressed in millions of dollars (2011) 
 v3 model 


 


3.5. Taxes 
Regarding taxes, the direct-type cumulative project-horizon government collections 
equal $231 million and $167 million for the full-build and reduced-footprint (tolled) 
alternatives, respectively (expressed in constant 2011 dollars).  Total-type cumulative 
taxes are $537 million and $387 million, respectively.  Such project-horizon cumulative 
taxes are incorporative of both Federal and State/Local taxes.  Regardless of the project 
alternative, the relative split is approximately 76% and 24% for Federal and State/Local, 
respectively for the direct-type taxes, and 64% and 46% for the total-type. 


In any year, the simple-average combined Federal and State/Local taxes are estimated 
to be $21 million and $15 million (direct-type), with $49 million and $35 million (total-
type) for the full-build and reduced-footprint alternatives, respectively.   
 


Exhib it 5: Taxes  Impacts  


 
Source: Wilbur Smith Associates’ application of the IMPLAN®


*note: Taxes results are expressed in millions of dollars (2011) 
 v3 model 


 


3.6. General Trends/Comparisons 
Temporal Distribution – Although the simple-average annual impacts are presented 
within the preceding exhibits and narrative descriptions, the annual distribution of 
impacts (for all impact measures) is uneven. A heavier concentration occurs during the 
                                                
6 This nuance is reiterated here because value-added and economic output impact measures are 
often erroneously referenced as substitutable terms, which they are not (value-added is a 
component of economic output); this is a common mistake when comparing to GSP/GDP metrics. 


Alt. Type 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Cumulative Total Avg. Ann.
Direct $55 $211 $455 $519 $392 $308 $297 $266 $175 $124 $47 $2,848 $259
Total $105 $383 $825 $943 $712 $557 $537 $481 $317 $225 $86 $5,172 $470
Direct $26 $288 $330 $315 $384 $164 $142 $141 $141 $49 $49 $2,029 $184
Total $52 $526 $602 $578 $696 $297 $257 $256 $256 $89 $89 $3,698 $336


1


2


Alt. Type Federal State/Local Cumulative Total Avg. Ann.
Direct $177 $54 $231 $21
Total $344 $193 $537 $49
Direct $127 $39 $167 $15
Total $248 $139 $387 $35


1


2
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middle years (roughly 2014 through 2016), during which time the actual physical 
construction activities relatively peak and many of the remaining expenditure categories 
overlap.  At the tail-ends of the project horizon, expenditures are either just beginning or 
winding-down, and thus relatively smaller impacts are realistically associated with the 
relatively smaller spending patterns (compared to the peak spending pattern in the 
middle-years). 


Alternatives Comparison – Generally, the economic impacts for the reduced-footprint 
(tolled) alternative (i.e., “Alt. 2”) are between 71% and just over 73% of the economic 
impacts estimated for the full-build alternative (i.e., “Alt. 1”), depending on the impact 
measure and type considered.  Such relativity is intuitive, given that the cumulative 
period-total, economically-applicable expenditure inputs for the reduced-footprint 
alternative are 72% of the full-built alternative. Both alternatives exhibit relatively similar 
spending patterns across time and expenditure categories. 


Direct vs. Total Type Impacts – Relativity between the total-type and direct-type 
economic impacts (regardless of impact measure) is commonly referred-to as an 
“effective multiplier”, which typically adheres within a reasonably standardized range 
between 1.5 and upwards-of 3.0.  In the case of the presented impact measures, the 
effective multipliers fall well within that reasonable range.  However, the effective 
multipliers vary by measure, with the lowest effective multiplier occurring within the labor 
income (1.72), and the highest effective multiplier pertaining to taxes (2.33). 


4. Conclusions 
In summary, the construction-related expenditures associated with the development of 
the two proposed Louisville – Southern Indiana Ohio River Bridges are estimated to 
have an economic impact on the five-county study area located in the western half of the 
KIPDA planning region. 


In the full-build alternative, the $2.92 billion (in 2011 dollars) in economically-applicable 
expenditure categories, cumulatively from 2012 through 2022, are estimated to yield 
$2.85 billion in direct-type economic output, with an associated $1.26 billion in value-
added activity, produced by 23,550 job-years that are paid $1.09 billion in labor income.  
Such direct-type impacts also are estimated to yield $231 million in Federal, State, and 
Local taxes.  Incorporating the multiplier-type impacts to the direct encapsulates the 
total-type impacts, which are estimated as $5.17 billion in economic output, with an 
associated $2.62 billion in value-added activity, produced by 42,390 job-years that are 
paid $1.88 billion in labor income; and, $537 million in taxes. 


In the reduced-footprint (tolled) alternative, the cumulative $2.10 billion in economically-
applicable expenditure categories are estimated to yield $2.03 billion in direct-type 
economic output, with an associated $909 million in value-added activity, produced by 
16,780 job-years that are paid $787 million in labor income.  Such direct-type impacts 
are also estimated to yield $167 million in taxes.  Incorporating the multiplier-type 
impacts, the total-type impacts are estimated as $3.70 billion in economic output, with an 
associated $1.88 billion in value-added activity, produced by 30,380 job-years that are 
paid $1.35 billion in labor income; and, $387 million in taxes. 


Such cumulative period-total impacts are not evenly distributed across the eleven 
analysis years, but rather relatively concentrated within the middle-years that roughly 
encompass 2014 through 2016. 
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Material Accuracy 
The intent of this study and this subsequent report is to provide accurate and authoritative information 


about bridge usage patterns.  IQS Research makes reasonable effort to ensure that all data are collected, 


analyzed, and portrayed in an accurate and factual manner.  However, there is no guarantee that this 


data is without flaws or that the use of this data will prevent differences of opinion or disputes and IQS 


Research bears no responsibility for its use or consequences. 
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Executive Summary 
 


The purpose of this study was to perform comparisons of Ohio River bridge usage patterns between 


different segments of the population within a 5-county region.  For the purpose of this study the 


population was stratified using two different methods.  The first method focused on race and, using the 


Federal Highway Administration definitions, categorized the population as either being within the EJ 


Race grouping or outside of the EJ Race grouping.  The second methodology was also dictated by the 


Federal Highway Administration and focused on income levels and categorized the population based on 


whether the household income was at or below the poverty level or if the household income was above 


the poverty level.   


When we performed the analysis of the population stratified by income we found that there were no 


statistically significant differences between the bridge usage patterns, either while driving or while using 


TARC.  While numerical differences are present those differences are not statistically different between 


the two populations.   


When we performed the analysis of the population stratified by race we did find statistically significant 


differences between the bridge usage patterns of the two groups.  Specifically we found that those 


residents in the EJ Race category tended to have higher usage of the bridges with a larger percentage of 


the EJ Race population being considered high-usage users. These patterns within race were consistent 


whether viewing usage patterns for driving or for using TARC.   


Furthermore, when considering the bridge usage patterns of the EJ Race travelers we find that the 


bridge usage is similarly distributed among the three bridges and that none of the three bridges went 


unused by the EJ Race users.     
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Purpose of Study 
The purpose of this study was to delineate the bridge usage patterns of low-income and EJ Race 


populations in contrast with the rest of the population in a 5-county region including Louisville, KY. 


Survey Methodology 


 
As the purpose of this study is to gain a better understanding of residents’ use of the Ohio River bridges, 


a telephone based research study was administered.  The instrument was designed to measure usage 


based on certain demographics related to race and socioeconomic status to determine if differences 


exist in usage of the bridges between race and income levels.   


This study was only designed to provide a statistically valid assessment of the usage patterns of the Ohio 


River bridges.   


The final result of this work was an eleven question survey with specific questions pertaining to usage 


patterns of the bridges as well as demographic data.  The usage questions were as follows: 


 Do you own or lease a motor vehicle? 


 Thinking about the last year, how often do you normally cross the Ohio River while driving your 


own vehicle? 


 Do you ever use TARC to cross the Ohio River? 


 Thinking about the last year, how often do you normally cross the Ohio River using TARC? 


 Which bridge do you normally use when crossing the Ohio River? 


The following demographic data were collected from respondents for analytical purposes: 


 Gender 


 Race/Ethnicity 


 Number of people in household 


 Income level (phrased in poverty terminology and thresholds) 


 Age 


 Zip code 
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The counties included were: 


 Jefferson, KY 


 Bullitt, KY 


 Oldham, KY 


 Clark, IN 


 Floyd, IN 


This survey was administered as a telephone study to 500 households.  These telephone calls were 


conducted from Thursday October 6 through Monday October 10. This sample size generates a margin 


of error of 4.37% at the 95% confidence level.   


 


Calculation Notes 
1. Some charts or tables may not total 100% due to rounding. 


2. Some charts or tables may total more than 100% if multiple answers were allowed for an 


individual question.   
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Summary of Results - Aggregate Results 
 


When we review the results of the interviews in aggregate for all five hundred telephone interviews we 


find that 87% of the respondents indicated that they own or lease a vehicle.  We then further asked 


these same people about their bridge usage patterns and found the following: 


 


 


Chart 1 – Aggregate Bridge Usage – Drivers 


A total of 38% of those who own or lease a vehicle are considered heavy users of the bridges, meaning 


that they cross one or more bridges either several times per week (24%) or every weekday (14%).  


Additionally, slightly more than a third (37%) of the population indicated that they rarely or never cross 


the bridges.   
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When we consider the percentage of the population who use TARC to cross the bridge we find that 


approximately 15% of the respondents indicated that they do use TARC when they cross the bridge.   


 


 


Chart 2 – Aggregate Bridge Users – TARC 


Comparing the travel patterns of the TARC users versus the drivers we find that those who do use TARC 


to cross the bridges cross the bridges more regularly than the drivers.  Specifically, we find that 53% of 


the TARC users cross the bridges several times a week or every weekday.  
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We next asked the respondents about their specific bridge usage patterns.  For this question we asked 


about the I64 Bridge prior to its closure.  Furthermore, since some people do travel across multiple 


bridges regularly, more than one answer was allowed.  The results are shown on the following chart.   


 


 


Chart 3 – Bridge Usage - All 


 


 


 


 


  


36% 


57% 


21% 


3% 


0% 


20% 


40% 


60% 


80% 


100% 


I64 Bridge I65 Bridge 2nd St Bridge Does not cross 


Which bridge do you normally use to cross the Ohio 
River? (multiple answers allowed) 







 


© 2011 IQS Research  P a g e  | 9 DRAFT 


Disaggregate Bridge Usage Statistics - Income 
 


One of two primary objectives of this study was to delineate the bridge usage behaviors of the low 


income population in comparison with the non low income portion of the population. For this analysis, a 


low income household was specifically defined as having a total annual household income at the poverty 


level or below.  This definition is in keeping with the Federal Highway Administration’s definitions and 


requirements for performing Environmental Justice studies.  The poverty level was also dependent on 


the number of members in the household.  


The following cutoff points were used for this determination: 


Persons in household Poverty guideline 


1 $10,830 


2 14,570 


3 18,310 


4 22,050 


5 25,790 


6 29,530 


7 33,270 


8 37,010 


For families with more than 8 persons, add $3,740 for each additional person. 


Table 1 – Poverty Threshold Table 
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When we compare the vehicle usage statistics between the two income groups we find that 75% of the 


respondents with incomes at or below the poverty level indicate owning or leasing a vehicle, compared 


to 89% of the respondents with incomes above the poverty level.  Continuing our analysis we turn our 


attention to the bridge usage patterns of the low-income population.   


 


Chart 4 – Bridge Usage – Driving – Income 


When we compare the bridge usage statistics between drivers at the poverty income level or below and 


those who are not at that level we find that there are no statistical differences between the groups.  


While numerical differences do exist, when compared using a T-test, we find these results are not 


statistically different.   
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Continuing our analysis to include the TARC users at the poverty income level or below we find that 13% 


of the people living at the poverty level or below indicate using TARC to cross the bridges compared to 


15% of the non poverty population.   


 


 


Chart 5 – Bridge Usage –TARC – Income 


As with the previous chart focusing on drivers this chart compares the bridge usage patterns of those 


who use TARC to cross the bridge.  Here again we find that there are not statistical differences in the 


travel patterns based on the two income categories.   
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Disaggregate Bridge Usage Statistics - Race 
 


To perform the race calculations we stratified the population based on their answer to the question 


about self-selected race categories.  For this question there were six choices offered to the respondents 


as follows: 


 Black  


 Hispanic 


 Asian  


 American Indian and Alaska Native  


 White 


 Other 


If a respondent indicated she or he was Black, Hispanic, Asian or American Indian, or Alaska Native then 


that person was included in the EJ Race category.  This definition is in keeping with the Federal Highway 


Administration’s definitions and requirements for performing Environmental Justice studies.  If a person 


indicated White or Other then he or she was not included in the EJ Race category.   


When we consider the different race groups we find that 71% of the EJ Race respondents indicated that 


they owned or leased a vehicle compared with 89% of the non EJ Race respondents.  When we 


compared the bridge usage behavior of the EJ Race respondents to the non EJ Race respondents we find 


there are statistically significant differences (p<.05) in the patterns.   
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Chart 6 – Bridge Usage – Driving – Race 


When comparing the various usage frequencies between the portion of the population in the EJ Race 


category and those who are not, we find statistically significant differences for all usage frequencies.  In 


this case we find that the EJ Race members are crossing the bridge more frequently than those not in 


the EJ Race category.  
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Continuing our analysis we wish to identify the area from which the high frequency EJ Race travelers 


originate.  To perform this analysis we specifically look at the county and, when present, predominant 


zip codes where the frequent travelers reside.  For this analysis, frequent travelers are defined as those 


who cross the bridge several times a week or every weekday. Based on the following table we see that 


the majority of the EJ Race high usage population (70%) resides in Jefferson County.  Furthermore, those 


individuals within Jefferson County primarily reside within the 40211, 40214, 40216 and 40272 zip 


codes.  


   


Race Category 


 Non EJ Race EJ Race EJ Race Major Zip Code  


Kentucky  Bullitt  6% 3%  


Jefferson  41% 70% 40211, 40214, 40216, 40272  


Oldham  6% 3%  


     


Indiana  Clark  23% 17%  


Floyd  25% 7%  


Table 2 – High Usage Origins – EJ Race 


Continuing our analysis in this area we wanted to understand if the patterns in the high usage, EJ Race 


population are associated with income or if they are independent of income category.   
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Race Category 


Non EJ Race EJ Race 


Every weekday  Poverty  8% 22% 


Above  13% 21% 


Several times a week, 


but not everyday  


Poverty  22% 44% 


Above  22% 34% 


Several times a month, 


but not every week  


Poverty  20% 22% 


Above  28% 14% 


Rarely or never  Poverty  49% 11% 


Above  36% 32% 


Table 3 –EJ Race, High Usage – Income 


When we view the different bridge usage frequencies and compare between the two race categories we 


find a consistent pattern where the EJ Race respondents indicate higher bridge usage regardless of 


income level.   
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While the preceding race comparisons have all focused on drivers we now turn our attention to the EJ 


Race TARC users. Here we find a similar pattern where there are statistically significant differences 


between the EJ Race and the non EJ Race respondents when we consider TARC usage to cross the 


bridge.   


 


Chart 7 – Bridge Usage – TARC Users – Race 


As mentioned previously, the usage patterns of EJ Race respondents who use TARC to cross the bridge 


are statistically different than the patterns of non EJ Race respondents who also use TARC to cross the 


bridge.  In this case as well, the EJ Race respondents cross the bridge more frequently.   


Considering the specific bridge that is used by those in the EJ Race category we find that the usage of 


bridges is similarly divided between the three bridges when we consider the higher margin of error 


within this calculation.  None of the three bridges shows as not being used by the EJ Race population.  It 


should be noted that analyses that stratify the EJ Race will have a significantly higher margin of error 


due to the limited sample size of that group.   
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Aggregate Frequency Tables 
 


  
Frequency Percent Valid Percent 


Cumulative 
Percent 


Valid 1 103 20.6 20.6 20.6 


2 198 39.6 39.6 60.2 


3 73 14.6 14.6 74.8 


4 73 14.6 14.6 89.4 


5 32 6.4 6.4 95.8 


6 12 2.4 2.4 98.2 


7 4 .8 .8 99.0 


8 3 .6 .6 99.6 


11 1 .2 .2 99.8 


15 1 .2 .2 100.0 


Total 500 100.0 100.0   


      


  
Frequency Percent Valid Percent 


Cumulative 
Percent 


Valid Yes 77 15.4 15.4 15.4 


No 423 84.6 84.6 100.0 


Total 500 100.0 100.0   


      


  
Frequency Percent Valid Percent 


Cumulative 
Percent 


Valid Caucasian 402 80.4 80.4 80.4 


EJ Race 75 15.0 15.0 95.4 


Other 23 4.6 4.6 100.0 


Total 500 100.0 100.0   
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Frequency Percent Valid Percent 


Cumulative 
Percent 


Valid White 402 80.4 80.4 80.4 


Black 61 12.2 12.2 92.6 


Hispanic 5 1.0 1.0 93.6 


Asian 3 .6 .6 94.2 


American Indian 
or Alaska Native 


6 1.2 1.2 95.4 


Other 23 4.6 4.6 100.0 


Total 500 100.0 100.0   


      


  
Frequency Percent Valid Percent 


Cumulative 
Percent 


Valid Yes 433 86.6 86.6 86.6 


No 67 13.4 13.4 100.0 


Total 500 100.0 100.0   


      


  
Frequency Percent Valid Percent 


Cumulative 
Percent 


Valid Every weekday 59 11.8 13.6 13.6 


Several times a 
week, but not 
every day 


104 20.8 24.0 37.6 


Several times a 
month, but not 
every week 


112 22.4 25.9 63.5 


Rarely or never 158 31.6 36.5 100.0 


Total 433 86.6 100.0   
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Frequency Percent Valid Percent 


Cumulative 
Percent 


Valid Yes 73 14.6 14.6 14.6 


No 427 85.4 85.4 100.0 


Total 500 100.0 100.0   


      


  
Frequency Percent Valid Percent 


Cumulative 
Percent 


Valid Every weekday 14 2.8 19.2 19.2 


Several times a 
week, but not 
every day 


25 5.0 34.2 53.4 


Several times a 
month, but not 
every week 


14 2.8 19.2 72.6 


Rarely or never 20 4.0 27.4 100.0 


Total 73 14.6 100.0   


 
 


  
  


  
Frequency Percent Valid Percent 


Cumulative 
Percent 


  
  


I64 Bridge 180 36.0 36.0 


Multiple 
Answers 
allowed 


I65 Bridge 285 57.0 57.0 


2nd St Bridge 103 20.6 20.6 


Does not cross 15 3.0 3.0 


      


  
Frequency Percent Valid Percent 


Cumulative 
Percent 


Valid Male 206 41.2 41.2 41.2 


Female 294 58.8 58.8 100.0 


Total 500 100.0 100.0   
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Frequency Percent Valid Percent 


Cumulative 
Percent 


Valid Less than 18 4 .8 .8 .8 


18 to 25 14 2.8 2.8 3.6 


26 to 35 38 7.6 7.6 11.2 


36 to 45 85 17.0 17.0 28.2 


46 to 55 127 25.4 25.4 53.6 


56 to 65 110 22.0 22.0 75.6 


66 or older 122 24.4 24.4 100.0 


Total 500 100.0 100.0   


 
     


  
Frequency Percent Valid Percent 


Cumulative 
Percent 


Valid BULLITT 41 8.2 8.2 8.2 


CLARK 77 15.4 15.4 23.6 


FLOYD 60 12.0 12.0 35.6 


JEFFERSON 288 57.6 57.6 93.2 


OLDHAM 34 6.8 6.8 100.0 


Total 500 100.0 100.0   


 


  Total 


BULLITT 40047 Count 9 


Percent 1.8% 


40150 Count 1 


Percent .2% 


40165 Count 15 


Percent 3.0% 


40229 Count 16 


Percent 3.2% 


Total Count 41 


Percent Bullitt 8.2% 
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CLARK 47111 Count 13 


Percent 2.6% 


47126 Count 7 


Percent 1.4% 


47130 Count 37 


Percent 7.4% 


47141 Count 4 


Percent .8% 


47172 Count 16 


Percent 3.2% 


Total Count 77 


Percent Clark 15.4% 


FLOYD 47119 Count 17 


Percent 3.4% 


47122 Count 4 


Percent .8% 


47150 Count 39 


Percent 7.8% 


Total Count 60 


Percent Floyd 12.0% 
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JEFFERSON 40059 Count 11 


Percent 2.2% 


40203 Count 1 


Percent .2% 


40205 Count 21 


Percent 4.2% 


40207 Count 15 


Percent 3.0% 


40211 Count 9 


Percent 1.8% 


40214 Count 85 


Percent 17.0% 


40216 Count 16 


Percent 3.2% 


40217 Count 5 


Percent 1.0% 


40219 Count 18 


Percent 3.6% 


40220 Count 7 


Percent 1.4% 


40222 Count 11 


Percent 2.2% 


40223 Count 13 


Percent 2.6% 


40241 Count 10 


Percent 2.0% 


40258 Count 1 


Percent .2% 


40272 Count 30 


Percent 6.0% 


40291 Count 22 


Percent 4.4% 


40299 Count 13 


Percent 2.6% 


Total Count 288 


Percent Jefferson 57.6% 
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OLDHAM 40014 Count 22 


Percent 4.4% 


40031 Count 12 


Percent 2.4% 


Total Count 34 


Percent Oldham 6.8% 


Total Total Count 500 


Percent Total 100.0% 
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Ohio River Bridge Users Questionnaire 
Hello, this is (interviewer’s name) calling from IQS Research.  We are conducting a brief survey about 


the Ohio River bridges.  The survey is strictly for research purposes and will only take about 5 minutes 


to complete.  Do you have a few minutes to take part in this survey?     


1. How many people live in your home including yourself? 


 1 


 2 


 3 


 4 


 5 


 6 


 7 


 8 


 More than 8 


 


2. Is the combined income of everyone in the home less than ____? The number in 


household will determine which question is asked about income level by using chart 


below.   


Persons in household Poverty guideline 


1 $10,830 


2 14,570 


3 18,310 


4 22,050 


5 25,790 


6 29,530 


7 33,270 


8 37,010 


For families with more than 8 persons, add $3,740 for each additional person. 


 


 


3. Do you own or lease a car or motor vehicle? 


 Yes 


 No (go to 5) 
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4. Thinking about the last year, how often do you normally cross the Ohio River while 


driving your own vehicle?  


 Every weekday 


 Several times a week, but not everyday 


 Several times a month, but not every week. 


 Rarely or never 


 


5. Do you ever use TARC to cross the Ohio River? 


 Yes 


 No (go to 7) 


 


 


6. Thinking about the last year, how often do you normally cross the Ohio River using 


TARC?  


 Every weekday 


 Several times a week, but not everyday 


 Several times a month, but not every week. 


 Rarely or never 


 


7. Which bridge do you normally use when crossing the Ohio River? (check all that apply) 


 I-64 Sherman Minton Bridge before it was closed 


 I-65 Kennedy Bridge 


 2nd Street Clark Memorial Bridge 


 Do not cross the bridges 


 


Demographic data  


8. What is your gender? 


 Male 


 Female 
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9. Race  


 Black 


 Hispanic 


 Asian 


 American Indian and Alaska Native 


 White 


 Other 


 


10. What is your age currently? 


 Less than 18 


 18 to 25 


 26 to 35 


 36 to 45 


 46 to 55 


 56 to 65 


 66 or older 


 


What is your ZIP Code? 





