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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 (PM,s). 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 PM; s.

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 PM, 5 violations, increase the frequency or severity of any existing violations, or
delay timely attainment of the PM,s 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 BSEISSDEIS. 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™).'

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 PM,s 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 PM> s 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 PM,s NAAQS, or increase the frequency or severity of a
violation.

I1. Purpose of this document

The Louisville — Southern Indiana Ohio River Bridges (LSIORB) project is within the Louisville
KY-IN PM, 5 nonattainment area; and, therefore, the project is required to meet Transportation

! This guidance is available on EPA’s website at:
http://www.epa.gov/otaqg/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 PM,s. This designation became
effective on April 5, 2005, 90 days after EPA’s published action in the Federal Register.
Transportation conformity for the PM, s standards applied on April 5, 2006, after the one-year
grace period provided by the Clean Air Act. After that time, metropolitan PM, 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 PM, 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 PM; 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 (BSEISSDEIS) - 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 BSEFSSDEIS process.

I11. 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’:
= 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 1-71);
= 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 841/1-265 (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.

* See the Final Environmental Impact Study, Purpose and Need, page 2 (see LSIORB website
http://www.kyinbridges.com/)
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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
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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, 1-65 and I-71 converge in downtown Louisville. A project
overview is shown in Exhibit 2.
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Exhibit 2
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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 BSEISSDEIS, 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
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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°. Under the no-action scenario, in
2020, the Downtown AADT is predicted to increase to 340,300* with the truck percentage and
the daily truck volume increasing to 12.6 percent and 43,000, respectively”.

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 1-64, [-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 I1-65 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, [-65 will provide six
lanes of through-movement south of the Kennedy Interchange: three lanes northbound, and three
lanes southbound, to match the existing [-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 1-265 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.

? Current AADT and truck percentages are taken from 2010 Kentucky Transportation Cabinet traffic counts.

* Based on travel projections in the metropolitan area taken from the Project and Need Section,

> 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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IV. PM; s Requirements Background

What is Fine Particulate Matter (PM».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. PM;s 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 PM, 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: PM»>s and PM;y Hot-Spot Analyses in Project-level
Transportation Conformity Determinations for the New PM;s and Existing PM;y National
Ambient Air Quality Standards (71 FR 12468)°. These rule amendments require the assessment
of localized air quality impacts of federally-funded or approved transportation projects in PM;
and PM; 5 nonattainment and maintenance areas deemed to be projects of air quality concern’.
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 PM,s because of violations of the
annual PM; s 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 PM; 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 PM s, 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 PM, s hot-spot

% 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 PM, s state air quality implementation plan (SIP) or as
part of an adequate PM,s 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. PM, ;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 PM; s 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
PM, 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.® Therefore, the project comes from a conforming plan and program in
accordance with 40 CFR 93.115.

VI. PM; s 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’. 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

¥ 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 BSEISSDEIS 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

? 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.

Page 14 of 44





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

Louisville Southern Indiana Ohio River Bridges Project Construction Schedule Overview

State Fiscal Year 2008 | 2009 | 2010 | 2011 | 2012 | 20183 | 204 [ 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 - -65 Dow ntow n 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

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
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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 PM; 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 PM, s SIP or as
part of an adequate PM; 5 SIP motor vehicle emissions budget (40 CFR §93.102(b)(3)). EPA has
not approved a PM; s SIP for the Louisville KY-IN PM, 5 nonattainment area, nor has EPA or the
state air agency made any significance findings related to re-entrained road dust for the PM; s
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 PM; s SIP for this area, there are no
PM, 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 BSEISSDEIS 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 PM; s monitors in the Louisville KY-IN PM, 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 PM,s standard (three year
average of annual means) of 15.0 ug/m’. Based on 2008-2010 air quality monitoring data, none
of the monitors in the PM; s nonattainment area are exceeding the 24-hour PM; 5 standard (3-year
average of the annual 98th percentile) of 35 ug/m’ 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/m3 . 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 PM,s design
values between 2000 and 2010 for Louisville area.'”

' 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
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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 BSEISSDEIS 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
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Emissions Trends

EPA’s December 2004 particle pollution trend report'’ findings indicate that PM, s emissions
have dropped nationwide by 10% from 1999-2003. During that time, in the Industrial Midwest
states, including Kentucky, PM; 5 emissions have dropped by 9%. Per the KIPDA October 2010,
PM, s preliminary conformity assessment using EPA’s approved mobile source emissions
estimation tool, MOBILEG6.2, direct on-road mobile sources PM,s 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 PM; s 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 - PM, s Mobile Source Emissions Trends Analysis for
Louisville Nonattainment Area
KIPDA October 2010 PM, s Conformity Assessment '
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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. "

"' The Particle Pollution Report, EPA 454-R-04-002

'2 KIPDA 2010 Conformity Analysis

"> 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 PM, s 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 PM, s 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 PM> s 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'*. For PMas, 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

'* 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.”).
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tailpipe emissions and national vehicle emissions control programs. As indicated in the KIPDA
trend analysis shown in Exhibit 10, the regional PM; s 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. '’

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 39,00016. 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 [-64 (after I-71 has
merged with 1-64), on 1-65, 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'’. 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, 1-64 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. 1-64 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

' 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.
| '°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-64/1-65 Interchange
and the Northern Kentucky I-75(I-71)/1-275 Interchange, were selected and are discussed below:

Surrogate Site 1 — Current'” Downtown Louisville I-64/I-65 Interchange

Currently, in the Louisville Downtown area, near the 1-64/I-65 Interchange, 1-64 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’. The design values had
dropped by 8 percent since 2002. The 2008 value was 13.4ug/m’, 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’. The current 2008-2010 annual design value for the Jeffersonville monitor is 14.1 ug/m’.
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 PM, s standard of 35 ug/m3 . National, state, and local PM, s emissions are expected to
decrease dramatically over the next 15 years due to the implementation of various programs as
explained above; the trend in PM; 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
PM,; 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 PM; s violation.

Surrogate Site 2 — Northern Kentucky I-75(1-71)/1-275 Interchange

Near the northern Kentucky I-75(1-71)/1-275 interchange area, 1-75(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'® 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’. Monitor
readings for 2002-2005 were well below the 24-hour standard®. The 2008 to 2010 annual design
value for this monitor was 11.7ug/m’. This represents a reduction of 19% from values reported
for the January 2007 PM; 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.thwa.dot.gov/ohim/hpmsmanl/appn.htm

Page 26 of 44





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 PM, 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 PM, 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 PM, s 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 PM,s NAAQS, or increase the frequency or severity of a
violation, or delay the timely attainment of the PM2.5 NAAQS for the following reasons:

e 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: PM, s 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 PM, 5 concentrations.

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

e FEast 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

O

O

As compared March 10" 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.

As compared against surrogate site I(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.

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" 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 PM, s
NAAQS, or increase the frequency or severity of a violation.

e Attainment of the annual standard: As previously discussed, because of the overall
downward trend in PM; 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

Annual
Average Total Annual | Average Total
Daily Average Daily | Weighted | Average
Traffic Percent Traffic Impact Truck Daily
Roadway (AADT) Trucks (AADT) Percent Trucks
Downtown 1-65 122,300 9.40%
Current
(2010) 1-64 161,600 13.60% 305,800 11.4% 34,700
US 31 21,900 5.80%
East End
Current No East End River
(2010) Crossing 0 0 0 0 0
Downtown 1-65 138,650 18.40%
No-Action
(2020) 1-64 178,200 9.60% 340,300 12.6% 43,000
US 31 23,450 1.60%
East End
No-Action No East End River
(2020) Crossing 0 0 0 0 0
Downtown 1-65 113,150 19.30%
Build (2020) 164 154,650 9.10% 296,250 123% | 36,400
Worst-Case
US 31 28,450 1.60%
East End . .
Build Wit ast Bnd River 1 42,700 11.6% 42,700 11.6% | 5,000
(2020) £
Fast End With East End Ri
Build (2016) ! Cif)ssi‘:lg ver 39,000 11.6% 39,000 11.6% 4,500
Worst-Case
Covington 1-75/71 196,000 15.29%
1-75/71/1-275 ) ’ e
Current 298,000 12.7% 37,700
(2010) 1-275 102,000 7.8%
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Appendix B: Louisville Area and Covington 2008-2010 PM; s 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

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

14.8

13.1

Jefferson -
Cannons

211110051

Watson -
Louisville, KY
(Jefferson
County) 7201
Watson Lane

NA

241

25.8

25

NA

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

290.7

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

* 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 PM; s Monitoring Site
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Appendix D: Public Comments and KYTC Responses on the January 2007 Analysis
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RIVER FIELDS

December 6, 2006

Mr. Kevin Dant

Environmental Coordinator
Kentucky Transportation Cabinet
District 5

977 Phillips Lane

P.O. Box 37090

Louisville, KY 40233-7090

RE: PM2.5 Project-Level Conformity Determination
Louisville-Southern Indiana Ohio River Bridges Project (LSIORB)

Dear Mr. Dant:

What follows are the comments of River Fields Inc. (River Fields) on the fine
particulate matter conformity analysis (the qualitative “hot-spot analysis”) for the
Louisville Bridges Project.

In summary, under the regulations of the Council on Environmental Quality, it
appears that the hot-spot analysis is required to be conducted through a supplement
to the Environmental Impact Statement since the Louisville region’s non attainment
status under the new air quality standards for fine particulate matter represents a
significant new circumstance bearing on the project’s environmental concerns. The
serious public health concerns associated with fine particulate matter emissions
warrant an analysis that includes construction emissions given the lengthy time
period proposed by the Kentucky Transportation Cabinet on December 1. An
almost 20-year period for construction of the downtown project is not “temporary.”
Finally, a valid conformity determination also requires a demonstration of
compliance with the financial plan requirements for the regional long-range
transportation plan. Because the financial plan does not include the LSIORB,
federal requirements are not met and a valid conformity determination cannot be
made.

Importance of Particulate Matter Analyses to the Health of Regional Residents

Fine particulate matter poses very serious human health risks. Emissions have been
linked to premature mortality and respiratory problems, including aggravated
asthma, chronic bronchitis, and decreased lung function. River Fields serves on
Mayor Abramson’s Task Force for Air Quality for implementation of the fine
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particulate matter standard in the Louisville region and also on the Louisville
Strategic Toxic Air Reduction (STAR) work group for implementation of local air
toxic control strategies for mobile and other non-stationary sources. Diesel
particulates also pose serious air toxic risks to the public, particularly those living in
proximity to our interstate system. Children and older citizens are particularly
susceptible to these harmful health consequences. In the context of the hot-spot
analysis for LSIORB for the new standard and future emission modeling for
conformity purposes, emissions from diesel vehicles and construction dust are of
primary concern to us.

A qualitative hot-spot analysis should not be viewed as simply a “paper” exercise.
The ability to predict, measure, and quantify fine particulate matter emissions
associated with construction and operation of this almost $4 billion project, in
whatever form it may take, presents a compelling public health consideration for
residents of bi-state region.

We note that as far back as January 20, 2001, the Jefferson County (now Metro) Air
Pollution Control District (APCD) commented in writing to the Bridges consultants
that:

“Our first area of concern relates to air quality assessments and assumptions

that underly the analyses:

1....We find no specific mention of...particulate matter (PM 2.5)...

2. What have the studies assumed regarding the Louisville area’s attainment
status for PM 2.5...

3. What effect on the project, if any, would come from being non-attainment
for PM 2.5, and any need to reduce PM 2.5 emissions from mobile sources?
This information would be very important to evaluate how any new bridge

will impact the air quality for the community.”

In its Feb. 18, 2002 comments on the Draft Environmental Impact Statement (DEIS)
for LSIORB, the APCD noted:

“The DEIS...did not address the issues of hazardous air pollutants...and the
area’s status relative to the....PM 2.5 standard.

Emissions from the construction project(s) should have been estimated...

Neither the Draft or Final EIS addressed these issues and concerns.
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The Conformity Analysis is Required to be Undertaken Through a Supplement to
the LSIORB Final Environmental Impact Statement

The report states that the Louisville KY-IN area was designated by the U.S.
Environmental Protection Agency (EPA) as non attainment for the fine particulate
matter National Ambient Air Quality Standard on January 5, 2005, effective April 5,
2005 (p. 4). Transportation conformity for the fine particulate matter standards
applied on April 5, 2006, requiring a “hot-spot analysis” for certain federally-
supported projects. (Id.). The report further states that the hot-spot analysis for the
Louisville Bridges Project could not be completed until after the EPA regulations
became effective, which was after the Final Environmental Impact Statement and
Record of Decision were issued in April 2003 and September 2003, respectively.
“Therefore, public review and comment for this hot-spot analysis is being
undertaken separately from that of the ORB FEIS (emphasis added)” (Id.).

River Fields disagrees that the analysis can be undertaken separately from the FEIS.
Under 40 CFR §1502.9(c), an FEIS shall be supplemented if:

(i) The agency makes substantial changes in the proposed action that
are relevant to environmental concerns; or

(ii) There are significant new circumstances or information relevant
to environmental concerns and bearing on the proposed action or
its impacts.

Louisville’s non attainment status under the fine particulate matter standards are
“significant new circumstances or information relevant to environmental concerns
and impacts” of the project and would appear to require a formal supplement to the
FEIS for this initial transportation conformity analysis.

Additionally, both the Draft and Final EIS assumed a simultaneous 10-yr. build out
of both the downtown project and eastern bridge for the purpose of assessing
certain impacts (see, e.g., DEIS, construction impacts, pp. 5-29-5-32). As described
below, the current construction schedule now substantially lengthens the
downtown component to almost double the assumed schedule in the EIS, a
substantial change in the proposed action and one relevant to environmental
concerns from construction emissions of fine particulates.  Additionally,
construction emissions were not evaluated in the EIS, as the APCD requested, and
cannot be defensibly characterized as “temporary” to avoid including them in the
hot-spot (or future modeling) analysis.

All of these considerations warrant that this analysis be undertaken through a

supplemental FEIS pursuant to rules implementing the National Environmental
Policy Act.
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Analysis Incorrectly Omits PM2.5 Emissions from LSIORB Construction

The conformity analysis did not include fine particulate matter emissions from
construction of the LSIORB, stating that “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)" (p. 13).
The cited rule provides that temporary increases are defined as those which occur
only during the construction phase and last five years or less at any individual site.

There are several problems with the hot-spot analysis regarding construction
emissions. First, the construction schedule in Exhibit 6, p. 14, is incorrect and
cannot serve as a basis for a valid conformity determination. On Dec. 1, the
Transportation Cabinet submitted a required Long-Range Plan for the project that
includes a construction schedule (included in these comments as Attachment 1).
That schedule is lengthened from the hot-spot analysis schedule, substantially so for
the Kennedy Interchange construction. The Cabinet’s own document identifies an
18-yr. construction period for the Kennedy Interchange and a 6-yr. period for
construction of the Indiana I-65 approach. In no stretch of the imagination can
such activities be considered “temporary.”

Second, the EPA rule provides that individual construction “sites” within a project
can be analyzed to determine whether they are five years or less. The hot-spot
analysis and Exhibit 6 do not define the “phases” of each project segment or the
criteria for defining an “individual” construction site. As presented, Exhibit 6
appears to arbitrarily draw project segments in less than 5-yr. increments to avoid
assessing construction emissions.

For these reasons, River Fields submits that it is indefensible under the applicable
regulations and from a public health standpoint to omit an analysis of fine
particulate matter from construction of this megaproject. Section 7.9 of our
February 25, 2002 comments on the DEIS also specifically cited the failure to
quantify construction emissions as a deficiency of the environmental study process.

A Valid PM2.5 Conformity Analysis Cannot be Made Because the Regional Long-
Range Transportation Plan Excludes LSIORB from the Financial Analysis

River Fields has commented extensively on the lack of federally required fiscal
constraint in the KIPDA Transportation Improvement Program. We have also
commented extensively on the failure of the financial plan in KIDPA's Long-Range
Transportation Plan to meet the criteria of 23 CFR §450.322(b)(11) because of the
exclusion of LSIORB (see, e.g., June 23, 2003 FEIS comments, Section 2). To our
knowledge, a valid transportation conformity determination still requires fiscal
constraint and compliance with the 23 CFR Part 450 requirements in transportation
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plans. The hot-spot analysis fails to address these essential components of a valid
conformity determination.

Closing

We look forward to a written response to these comments and concerns. Please
ensure that these comments are included in the administrative record for the

LSIORB project.
Smcerely,
esli E Barras

Associate Director

c: Bart Bryant, KYTC
Paul Boone, INDOT
George Jones, FHWA
John Sacksteder, CTS

Page 37 of 44





ATTACHMENT 1

Page 38 of 44





Long-Term Planning Report - Louisville and Southern Indiana Ohio River Bridges

Figure 4 (below) presents a visual overview of the LSIORB Project schedule showing the
relative completion dates associated with the downtown and East End components of the
project.

Design and Construction Schedule

[Section 6 - East End Indiana Approach ]

Figure 4 - LSIORB Project Schedule Overview

IV. Project Estimated Costs

This section provides a detailed description of the cost elements of the Louisville-Southern
Indiana Ohio River Bridges (LSIORB) Project and provides current estimates of those costs.
It also summarizes the costs incurred to -date and provides detail on key cost-related
assumptions. :

The cost estimate to complete the LSIORB Project is broken down into six project sections
plus an “Other” category to capture costs that are not section-specific, such as project-wide
mitigation and enhancements. The sections and responsible sponsors are shown in Table 2
(below).

The current cost estimate is based primarily on the state fiscal year 2003 detailed cost
estimate that was generated as part of the Financing Options Plan for the Project.! These
costs were reviewed by both states and FHWA for validity of the base estimates and
assumptions. The costs have subsequently been updated, adjusted, and inflated to reflect
“year-of-expenditure” costs and the current project schedule.

Significant design activities have progressed on Section 1, and the cost estimate for this
section has been updated based on current information. Adjustments also have been made
to account for new cost information available on Section 4. Similar updates will be performed
for other sections as additional section-specific activities proceed.

" Louisville-Southern Indiana Ohio River Bridges Project Financing Options Plan, April 2003.

10
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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)

(9))-

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 PM_ 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
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PM,s PROJECT LEVEL CONFORMITY DETERMINATION FOR
THE OHIO RIVER BRIDGES PROJECT

The Ohio River Bridges (ORB) project is located in Jefferson County, Kentucky and in Clark County,
Indiana. Both counties are within the designated Louisville area PM; s nonattainment area. As such,
the project is required to meet Transportation Conformity Rule requirements found in 40 CFR Part 93.

The ORB Record of Decision (ROD) was issued on September 6, 2003. At that time, the United States
Environmental Protection Agency (EPA) had not designated nonattainment areas for the PM, s
National Ambient Air Quality Standards. The Louisville area was not designated as a PM; s
nonattainment area until January 5, 2005, with an effective date of April 5, 2005. The “Transportation
Conformity Guidance for Qualitative Hot-Spot Analysis in PMa s and PM ;e Nonattainment and
Maintenance Areas” states that if a project still requires a Federal Highway Administration (FHWA)
approval or authorization, a project-level conformity determination is required prior to the first such
action on or after April 5, 2006, even if the project has already completed the NEPA process.

In accordance with Section 176 (c) of the Clean Air Act (42 U.S.C. 7506 (c)), transportation projects in
nonattainment and maintenance arcas must be found to conform to the State Implementation Plan
(81P). Currently there is no applicable PM, s State Implementation Plan, and therefore there are no
PM; 5 control measures with which to comply (40 CFR 93.117). We found that the ORB project
demonstrated this by meeting the criteria of the Transportation Conformity Rule (40 CFR 93).

The Transportation Conformity Rule (40 CFR 93.114 and 93.115) requires that a currently conforming
regional long-range transportation plan (LRTP) and a regional short-range transportation improvement
program (TIP) must be in place at the time of project approval, and the project must come from the
conforming LRTP and TIP.

On November 29, 2005 the Louisville area Metropolitan Planning Organization adopted its fiscally
constrained 2006-2030 LRTP and 2006-2008 TIP, which included the Ohio River Bridges project. On
March 3, 2006 the LRTP and the TIP were found to conform for all applicable pollutants by the
Kentucky Division of the Federal Highway Administration and Region 4 of the Federal Transit
Administration.

The Transportation Conformity Rule requires a hotspot analysis as part of the project level conformity
in PM; s nonattainment areas for certain projects (40 CFR 93.116 and 93.123). The November 2, 2006,
report titled “Project-Level Conformity Determination for the Ohio River Bridges Project in Louisville,
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Kentucky” addresses the new project-level transportation conformity requirements for the Ohio River
Bridges project. The report was made available to the public for 15 days, starting on November 21,
2006 and ending on December 6, 2006.

One resource conservation group commented during the public comment period. Their comments
focused on public health issues caused by PM, s, construction dust emissions, lack of PM,, s analysis in
the EIS, fiscal constraint, and their desire for a supplement to the EIS.

The PM, s Hot Spot Analysis determined that the Ohio River Bridges project:

» Did not require consideration of temporary emission increases from construction-related
activities as the bridges project would be constructed in segments and 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 anticipated to be less than five years.

* Wasincluded in the Louisville Area’s Metropolitan Planning Organizations fiscally constrained
Long Range Transportation Plan and Transportation Improvement Program which were found
to conform on March 3, 2006.

+ Did not result in any significant environmental impacts that were not already evaluated in the
EIS, and that no violations of the PM, s standard are likely to occur.

We find that the Ohio River Bridges project has met the requirements of 40 CFR 93 and is found to
conform this 4th day of January, 2007. Further it was determined that the project will not have a
significant impact on the PM2.5 air quality in the region and a supplement to the EIS was not required
per 23 CFR 771.129 (b) O

Jose Sepulveda

Division Administrator
Federal Highway Administration - KY

cc: Robert Tally, FHWA-IN
Harold Tull, Louisville Area MPO
William Nighbert, KYTC-Administration
Kay Prince, EPA-R4
John Lyons, KYDAQ
Art Williams, APCD

BUCKLE UP
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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 MSATSs 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:
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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
MOBILE®6.2-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 MOBILEG6.2 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 MOBILE®6.2 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 MSATSs 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
MSATsSs 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.

e 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 MSATSs. 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.fthwa.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

. Current Facility and | FEIS Selected | Tiodified
Project Area . . . Selected
No-Action Alternative Alternative .
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;





e 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;

e 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;

e 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 MOBILEG6.2 emissions
model, emissions of all of the priority MSATSs 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 MSATSs. 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/otag/retrofit/retroverifiedlist.htm.






APPENDIX B.2.2

IMPACT ASSESSMENT TABLES FOR STUDY AREA 2

FEISSELECTED 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

Noise Impact/Type

o Difference Applicable
) Existing EIS Selec_ted B.et.ween Noise Substantial
Receiver Sound Level Alternative Existing a}nd Abatement Approach or Increase
(dBA) (2030) (dBA) 2030 Build Criteria Level Exceed Over
(dBA) A 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






Noise Impact/Type

- Difference frariieE
) Existing EIS Selec‘ted Etet.ween Noise Substantial
Receiver Sound Level Alternative Existing a!nd Abatement Approach or Increase
(dBA) (2030) (dBA) 2030 Build Criteria Level Exceed Over
(dBA) NAC? 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






Noise Impact/Type

- Difference frariieE
) Existing EIS Selec‘ted Etet.ween Noise Substantial
Receiver Sound Level Alternative Existing :-!nd Abatement Approach or Increase
(dBA) (2030) (dBA) 2030 Build Criteria Level Exceed Over
(dBA) NAC? 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 1-316 67 69 2 67 Yes No
Harbours 1-416 68 70 2 67 Yes No
Harbours 1-516 70 72 2 67 Yes No
Harbours 1-616 70 73 3 67 Yes No
Harbours 1-716 71 73 2 67 Yes No
Harbours 1-816 71 73 2 67 Yes No
Harbours 1-916 71 73 2 67 Yes No
Harbours 1-1016 71 73 2 67 Yes No






Noise Impact/Type

- Difference frariieE
) Existing EIS Selec‘ted Etet.ween Noise Substantial
Receiver Sound Level Alternative Existing :-!nd Abatement Approach or Increase
(dBA) (2030) (dBA) 2030 Build Criteria Level Exceed Over
(dBA) NAC? Existing?

Harbours 1-1112 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






Noise Impact/Type

Difference Aoolicable
Existing EIS Selected Between pﬁoise Sub al
Receiver Sound Level Alternative Existing and Abatement Approach or :l stantia
(dBA) (2030) (dBA) | 2030 Build Jake Exceed ncrease
Criteria Level Over
(dBA) NAC? o
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
o 62 66 4 67 Yes No
picnic table
Rose Hill Residences, northern
o 60 64 4 67 No No
picnic table
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,
66 64 -2 67 No No
WTS)
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
49 50 1 67 No No

Building)






Noise | t/T
Difference Aoolicable gl=lupet s
Existing EIS Selected Between pﬁoise Sub al
Receiver Sound Level Alternative Existing and Abatement Approach or :l stantia
(dBA) (2030) (dBA) | 2030 Build Jake Exceed ncrease
Criteria Level Over
(dBA) NAC? o
Existing?
WTS Picnic Area 2 (The 400
o 50 50 0 67 No No
Building)
Heart Clinic North Shore Drive 68 70 2 52 (Interior) No No
Kentuckiana Diagnostics 67 64 -4 52 (Interior) No No
Louisville Municipal Bridge
69 67 -3 72 No No
monument
Noise Sensitive Area 5
500 Indiana Apts 1% floor (4
66 68 2 67 Yes No
apts)
500 Indiana Apts 2™ floor (4
68 70 2 67 Yes No
apts)
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 6" .
62 67 5 52 (Interior) No No
Street
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






Noise Impact/Type

- Difference frariieE
) Existing EIS Selec‘ted Etet.ween Noise Substantial
Receiver Sound Level Alternative Existing :-!nd Abatement Approach or Increase
(dBA) (2030) (dBA) 2030 Build Criteria Level Exceed Over
(dBA) NAC? 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 R ] No No
Open space - N 50' W of Ind. 60 63 3| - No No
Open space - Mid 250' W of Ind. 62 63 [ —— No No
Open space - Mid 150' W of Ind. 62 63 T [ — No No
Open space - Mid 50' W of Ind. 61 62 P E——— No No
Open space - S 250' W of Ind. 63 66 I B No No
Open space - S 150' W of Ind 63 65 P E——— No No
Open space - S 50' W of Ind 62 64 2| e 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






Noise Impact/Type

Difference Aoolicable
Existing EIS Selected Between pﬁoise Sub al
Receiver Sound Level Alternative Existing and Abatement Approach or :l stantia
(dBA) (2030) (dBA) | 2030 Build Jake Exceed ncrease
Criteria Level Over
(dBA) NAC? -
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, 1% fir 66 65 -1 52 (Interior) No No
Metropolitan Urology, 3 fIr 69 71 2 52 (Interior) No No
Hillcrest Center, 1% fir 66 69 3 52 (Interior) No No
Hillcrest Center, 3" fIr 67 71 4 52 (Interior) No No
Medical Arts, 1% flr 68 71 3 52 (Interior) No No
Medical Arts, 5™ fIr 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, 1% flr 65 67 2 52 (Interior) No No
Medical Plaza, 6" fIr 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, .
e 64 65 2 52 (Interior) No No
small building
Med. Plaza of Jeffersonville, .
58 60 2 52 (Interior) No No

large building

Noise Sensitive Area 9






N Difference Applicable Noise Impact/Type
) Existing EIS Selec‘ted Etet.ween Noise Substantial
Receiver Sound Level Alternative Existing :-!nd Abatement Approach or Increase
(dBA) (2030) (dBA) 2030 Build Criteria Level Exceed Over
(dBA) NAC? 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






Noise Impact/Type

Difference Aoolicable
Existing EIS Selected Between pﬁoise Sub al
Receiver Sound Level Alternative Existing and Abatement Approach or lIJ stantia
(dBA) (2030) (dBA) | 2030 Build Jake Exceed ncrease
Criteria Level Over
(dBA) NAC? -
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

Difference

Noise Impact/Type

A Modified Applicable
Existing Selected Between Noise Substantial
Receiver sou(:::;"d Alternative E;(l)s;(l)ngua:&d Abatement Ap: roac: or Increase
(2030) (dBA) Criteria Level xcee Over
(dBA) NAC? s
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






. Difference . GokeliRactjly b
Existing ';ne‘::::ftfg Between Apsgic:eble Substantial
Receiver Sou(r;c;llit;vel Alternative E;(i)sst(i)ngua:;:‘d Abatement Ap:;g::: or Increase
(2030) (dBA) (dBA) Criteria Level NAC? (‘)v‘er
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






Noise Impact/Type

custing | Modfied | LTSN | Applicabl I
Receiver Sou(r;:;llit;vel Alternative E;(i)s;(i)ngua:;:‘d Abatement Ap:;g::: or Increase
(2030) (dBA) (dBA) Criteria Level NAC? (‘)v‘er
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






Noise Impact/Type

custing | Modfied | LTSN | Applicabl I
Receiver Sou(r;c;llit;vel Alternative E;(i)sst(i)ngua:;:‘d Abatement Ap:;g::: or Increase
(2030) (dBA) (dBA) Criteria Level NAC? (‘)v‘er
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 1-316 67 69 2 67 Yes No
Harbours 1-416 68 70 2 67 Yes No
Harbours 1-516 70 72 2 67 Yes No
Harbours 1-616 70 73 3 67 Yes No
Harbours 1-716 71 73 2 67 Yes No
Harbours 1-816 71 73 2 67 Yes No
Harbours 1-916 71 73 2 67 Yes No
Harbours 1-1016 71 73 2 67 Yes No
Harbours 1-1112 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






Noise Impact/Type

custing | Modfied | LTSN | Applicabl I
Receiver Sou(r;c;llit;vel Alternative E;(i)sst(i)ngua:;:‘d Abatement Ap:;g::: or Increase
(2030) (dBA) (dBA) Criteria Level NAC? (‘)v‘er
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






Noise Impact/Type

- Modified Difference | b plicable
Existing Selected Between Noise Substantial
Receiver Sou(r;cl; Ilie):vel Alternative E;(')s;(')"gu":;:ld Abatement Ap:;cc)ac: °" | Increase
(2030) (dBA) Criteria Level ee Over
(dBA) NAC? o
Existing?
310 W Maple Bev Manor Apts 57 62 5 67 No No
Rose Hill Residences, southern
o 62 66 4 67 Yes No
picnic table
Rose Hill Residences, northern
o 60 65 5 67 No No
picnic table
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,
66 63 -2 67 No No
WTS)
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
- 49 49 0 67 No No
Building)
WTS Picnic Area 2 (The 400
o 50 49 0 67 No No
Building)
Heart Clinic North Shore Drive 68 70 1 52 (Interior) No No
Kentuckiana Diagnostics 67 65 -2 52 (Interior) No No
Louisville Municipal Bridge
69 69 0 72 No No
monument
Noise Sensitive Area 5
500 Indiana Apts 1% floor (4
66 70 4 67 Yes No
apts)
500 Indiana Apts 2™ floor (4
68 72 4 67 Yes No
apts)
514 Indiana 65 70 5 67 Yes No
526 Indiana 63 69 6 67 Yes No
528 Indiana 62 69 7 67 Yes No






Noise Impact/Type

Existing Modified [gm;f:‘:;r;::‘e Applicable
. Selected L Noise Substantial
Receiver Sou(r;cl; Ilie):vel Alternative E;(')s;(')"gu":;:ld Abatement Ap: roac: °" | Increase
(2030) (dBA) Criteria Level xcee Over
(dBA) NAC? o
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 6" .

62 67 5 52 (Interior) No No
Street
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| e No No
Open space - N 150' W of Ind. 61 63 2| - No No
Open space - N 50' W of Ind. 60 62 P ] No No
Open space - Mid 250' W of Ind. 62 63 1 | - No No






Noise Impact/Type

custing | Modfied | LTSN | Applicabl I
Receiver Sou(r;c;llit;vel Alternative E;(i)sst(i)ngua:;:‘d Abatement Ap:;g::: or Increase
(2030) (dBA) (dBA) Criteria Level NAC? (‘)v‘er
Existing?
Open space - Mid 150' W of Ind. 62 63 [ —— No No
Open space - Mid 50' W of Ind. 61 62 [ et No No
Open space - S 250' W of Ind. 63 66 E D —— No No
Open space - S 150' W of Ind 63 65 I B No No
Open space - S 50' W of Ind 62 64 2| e 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, 1% fir 66 69 3 52 (Interior) No No
Metropolitan Urology, 3 fir 69 73 5 52 (Interior) No No
Hillcrest Center, 1% fir 66 69 3 52 (Interior) No No
Hillcrest Center, 3" fIr 67 72 5 52 (Interior) No No
Medical Arts, 1% flr 68 71 4 52 (Interior) No No
Medical Arts, 5" 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






Noise Impact/Type

- Modified Difference | b plicable
Existing Selected Between Noise Substantial
Receiver Sou(r;cl; Ilie):vel Alternative E;(')s;(')"gu":;:ld Abatement Ap:;cc)ac: °" | Increase
(2030) (dBA) Criteria Level ee Over
(dBA) NAC? -
Existing?
Medical Plaza, 1% flr 65 68 3 52 (Interior) No No
Medical Plaza, 6" 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, .
o 64 66 2 52 (Interior) No No
small building
Med. Plaza of Jeffersonville, .
o 58 61 3 52 (Interior) No No
large building
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






Noise Impact/Type

custing | Modfied | LTSN | Applicabl I
Receiver Sou(r;c;llit;vel Alternative E;(i)sst(i)ngua:;:‘d Abatement Ap:;g::: or Increase
(2030) (dBA) (dBA) Criteria Level NAC? (‘)v‘er
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
201S. 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

Difference Noise Impact/Type
i . B.et.ween Applicable
. Existing No Actl?n Existing and Noise Substantial
Receiver Sound Level Alternative 2039 No Abatement Approach or Increase
(dBA) (2030) (dBA) ACtIOl‘! Criteria Level Exceed Over
Alternative NAC? -
(dBA) 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






Difference

Noise Impact/Type

i . Etet.ween Applicable
) Existing No Actlc_m Existing and Noise Substantial
Receiver Sound Level Alternative 2039 No Abatement Approach or Increase
(dBA) (2030) (dBA) Actlon_ Criteria Level Exceed Over
Alternative NAC? -
(dBA) 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






Difference

Noise Impact/Type

i . Etet.ween Applicable
) Existing No Actlc_m Existing and Noise Substantial
Receiver Sound Level Alternative 2039 No Abatement Approach or Increase
(dBA) (2030) (dBA) Actlon_ Criteria Level Exceed Over
Alternative NAC? -
(dBA) 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 1-316 67 69 2 67 Yes No
Harbours 1-416 68 70 2 67 Yes No
Harbours 1-516 70 72 2 67 Yes No
Harbours 1-616 70 72 2 67 Yes No
Harbours 1-716 71 73 2 67 Yes No
Harbours 1-816 71 73 2 67 Yes No






Difference

Noise Impact/Type

i . Etet.ween Applicable
) Existing No Actlc_m Existing and Noise Substantial
Receiver Sound Level Alternative 2039 No Abatement Approach or Increase
(dBA) (2030) (dBA) Actlon_ Criteria Level Exceed Over
Alternative NAC? -
(dBA) Existing?
Harbours 1-916 71 73 2 67 Yes No
Harbours 1-1016 71 73 2 67 Yes No
Harbours 1-1112 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






Difference

Noise Impact/Type

Between Applicable
Existing No Action Existing and pﬁoise sub ial
Receiver Sound Level Alternative 2030 No Approach or ubstantia
N Abatement Increase
(dBA) (2030) (dBA) Action Criteria Level Exceed o
Alternative NAC? N v.er >
(dBA) 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
o 62 64 2 67 No No
picnic table
Rose Hill Residences, northern
. 60 62 2 67 No No
picnic table
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,
66 67 1 67 Yes No
WTS)
Metro MRI (WTS) 64 66 1 52 (Interior) No No
Lunch Today Patio (WTS) 65 66 1 72 No No






Difference

Noise Impact/Type

Between Applicable
Existing No Action Existing and pﬁoise sub ial
Receiver Sound Level Alternative 2030 No Approach or ubstantia
N Abatement Increase
(dBA) (2030) (dBA) Action Criteria Level Exceed o
Alternative NAC? N v.er >
(dBA) Existing?
Early Images (WTS) 65 66 1 52 (Interior) No No
WTS Picnic Area 1 (The 350
o 49 50 1 67 No No
Building)
WTS Picnic Area 2 (The 400
- 50 50 1 67 No No
Building)
Heart Clinic North Shore Drive 68 71 2 52 (Interior) No No
Kentuckiana Diagnostics 67 67 0 52 (Interior) No No
Louisville Municipal Bridge
69 71 1 72 Yes No
monument
Noise Sensitive Area 5
500 Indiana Apts 1% floor (4
66 67 4 67 Yes No
apts)
500 Indiana Apts 2™ floor (4
68 69 4 67 Yes No
apts)
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 6" .
62 62 0 52 (Interior) No No
Street
Noise Sensitive Area 6
702 Indiana 60 62 2 67 No No
706 Indiana (2 SFR) 61 62 2 67 No No






Difference

Noise Impact/Type

i . Etet.ween Applicable
) Existing No Actlc_m Existing and Noise Substantial
Receiver Sound Level Alternative 2039 No Abatement Approach or Increase
(dBA) (2030) (dBA) Actlon_ Criteria Level Exceed Over
Alternative NAC? -
(dBA) 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
301w 8" 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 I D — No No
Open space - N 50' W of Ind. 60 62 2| - No No
Open space - Mid 250' W of Ind. 62 64 I D — No No
Open space - Mid 150' W of Ind. 62 64 2| - No No
Open space - Mid 50' W of Ind. 61 63 P D — 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 T 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






Difference Noise Impact/Type
i . Etet.ween Applicable
) Existing No Actlc_m Existing and Noise Substantial
Receiver Sound Level Alternative 2039 No Abatement Approach or Increase
(dBA) (2030) (dBA) Actlon_ Criteria Level Exceed Over
Alternative NAC? -
(dBA) 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, 1% fir 66 69 3 52 (Interior) No No
Metropolitan Urology, 3 I 69 72 3 52 (Interior) No No
Hillcrest Center, 1% fir 66 68 2 52 (Interior) No No
Hillcrest Center, 3" fIr 67 70 3 52 (Interior) No No
Medical Arts, 1% flr 68 70 2 52 (Interior) No No
Medical Arts, 5" 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, 1% flr 65 67 2 52 (Interior) No No
Medical Plaza, 6" fIr 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
64 66 2 52 (Interior) No No

Med. Plaza of Jeffersonville,






Difference

Noise Impact/Type

i . Etet.ween Applicable
) Existing No Actlc_)n Existing and Noise Substantial
Receiver Sound Level Alternative 2039 No Abatement Approach or Increase
(dBA) (2030) (dBA) Actlon_ Criteria Level Exceed Over
Alternative NAC? -
(dBA) 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






Difference

Noise Impact/Type

Between Applicable
Existing No Action Existing and pﬁoise sub ial
Receiver Sound Level Alternative 2030 No Approach or ubstantia
N Abatement Increase
(dBA) (2030) (dBA) Action Criteria Level Exceed o

Alternative NAC? N v.er >

(dBA) 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

FEISSELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 1

MODIFIED SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY
AREA1

NO-ACTION ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA 1





FEIS SELECTED ALTERNATIVE IMPACT ASSESSMENT FOR STUDY AREA'1

. Difference Avplicable Noise Impact/Type
) Existing FEIS Sele(fted Btet.ween Noise Substantial
Receiver Sound Alternative Existing a}nd P - Approach Increase
Level (dBA) (2030) (dBA) 2030 Build Criteria Level or Exceed GO
(dBA) A 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 33 67 Yes No
69 Commercial/Phoenix Hill 71.3 69.3 -2.0 67 Yes No
HD

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






Noise Impact/Type

.. e Applicable
) Existing FEIS Selec‘ted Etet.ween Noise Substantial
Receiver Sound Alternative Existing :-!nd Abatement Approach Increase
Level (dBA) (2030) (dBA) 2030 Build Criteria Level or Exceed Over
(dBA) NAC? Existing?
la 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
S5a Waterfront Park NA 68.8 NA 67 Yes NA
Sb 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
of 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






Noise Impact/Type

.. e Applicable
) Existing FEIS Selec‘ted Etet.ween Noise Substantial
Receiver Sound Alternative Existing :-!nd Abatement Approach Increase
Level (dBA) (2030) (dBA) 2030 Build Criteria Level or Exceed Over
(dBA) NAC? 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
1le 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 521 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 AREA1

oo Difference . Gokeliyectjly b
Eisting | Slcteq | Between | ARUIEE Substantia
L Le\fglu(?i: A) Alternative szés;(')ng;::’d Abatement ::r:;g::: Increase
(2030) (dBA) (dBA) Criteria Level NAC? (_)v_er
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 33 67 Yes No
69 Commercial/Phoenix 71.3 70.8 -0.5 7 Yes No
Hill HD

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 34 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






Noise Impact/Type

isting | Modfied | L | Applicabl I
L Le\f:Iu(?i: A) Alternative E;(i)s;(i)ngua;::’d Abatement ::r:;g::: Increase
(2030) (dBA) (dBA) Criteria Level NAC? C‘)v‘er
Existing?
la 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
S5a Waterfront Park NA 69.3 NA 67 Yes NA
Sb 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
of 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






Noise Impact/Type

isting | Modfied | L | Applicabl I
L Le\f:Iu(?i: A) Alternative E;(i)s;(i)ngua;::’d Abatement ::r:;g::: Increase
(2030) (dBA) (dBA) Criteria Level NAC? C‘)v‘er
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
1le 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

Difference Applicable CEER AR
. . 2030 No .
Existing Action Between Noise Sub il
Receiver Sound . Existing and Abatement Approach ubstantia
Alternative o Increase
Level (dBA) (2030) (dBA) 2030 No Criteria or Exceed o
Action (dBA) Levels NAC? 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 71.3 68.6 2.7 67 Yes No
Hill HD

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






Noise Impact/Type

Existing 22(3:30'\:‘0 I::;fef:v:::‘r:\e AP:::;?:eb“! Substantial
Receiver Sound Alternative Existing and Aba?em_ent Approach Increase
Level (dBA) (2030) (dBA) 2_030 No Criteria or Exceed Over
Action (dBA) Levels NAC? Existing?
la 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
S5a 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
of Residential NA 57.4 NA 67 No NA
9g Residential NA 61.2 NA 67 No NA
%h Residential NA 70.5 NA 67 Yes NA
9i Residential NA 57.6 NA 67 No NA






Noise Impact/Type

Existing 22(3:30'\:‘0 I::;fef:v:::‘r:\e AP:::;?:eb“! Substantial
Receiver Sound Alternative Existing and Aba?em_ent Approach Increase
Level (dBA) (2030) (dBA) 2_030 No Criteria or Exceed Over
Action (dBA) Levels NAC? 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
11le | 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

FEISSELECTED 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

Noise Impact/Type

Spring/Wolf

Difference Aoblicable
Existing FEIS Selected Between plﬂoise sub al
Receiver Sound Alternative Existing and P a—— Approach ll‘ stantia
Level (dBA) | (2030)(dBA) | 2030 Build " or Exceed nerease
Criteria Level Over
(dBA) NAC? .
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 Residential 55 71 16 67 Yes Yes
Creek
R-22 Green
Spring/Wolf Residential 58 72 13 67 Yes Yes
Creek
R-23 Green
Spring/Wolf Residential 65 66 1 67 Yes No
Creek
R-24 Green
Spring/Wolf Residential 69 75 6 67 Yes No
Creek
R-25 Green
Spring/Wolf Residential 54 64 10 67 No No
Creek
R-41 Green Residential 57 63 6 67 No No






Creek

R-26 Wolf Pen . .

Residential 59 61 3 67 No No
Woods
R-27 Wolf Pen . .

Residential 57 62 5 67 No No
Woods
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

Noise | t/T
- Difference . oise Impact/Type
. Modified Applicable
Existing selected Between Noise Substantial
Receiver Sound A Existing and Approach CIESEMIE
Level (dBA) Alternative 2030 Build Abatement S aad Increase
(2030) (dBA) Criteria Level or txcee Over
(dBA) NAC? s
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 Residential 55 71 16 67 Yes Yes
Creek
R-22 Green
Spring/Wolf Residential 58 71 13 67 Yes Yes
Creek
R-23 Green
Spring/Wolf Residential 65 66 1 67 Yes No
Creek
R-24 Green
Spring/Wolf Residential 69 75 7 67 Yes No
Creek
R-25 Green
Spring/Wolf Residential 54 64 10 67 No No
Creek
R-41 Green Residential 57 63 6 67 No No
Spring/Wolf






Creek

R-26 Wolf Pen . .

Residential 59 61 3 67 No No
Woods
R-27 Wolf Pen . .

Residential 57 62 5 67 No No
Woods
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

Noise Impact/Type

Spring/Wolf

i 2030 No L CIED Applicable
Existing Action Between Noise Substantial
Receiver Sound Alternative Existing and P a—— Approach Increase
tevel (dBA) | (5030) (dBA) | , 2930N° | (riteriaLevel | ©F Exceed Over
Action (dBA) NAC? ..
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 Residential 55 63 8 67 No No
Creek
R-22 Green
Spring/Wolf Residential 58 64 6 67 No No
Creek
R-23 Green
Spring/Wolf Residential 65 58 -6 67 No No
Creek
R-24 Green
Spring/Wolf Residential 69 69 0 67 Yes No
Creek
R-25 Green
Spring/Wolf Residential 54 59 5 67 No No
Creek
R-41 Green Residential 57 61 4 67 No No






Creek

R-26 Wolf Pen . .

Residential 59 59 1 67 No No
Woods
R-27 Wolf Pen . .

Residential 57 60 4 67 No No
Woods
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

FEISSELECTED 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

g | 2003785 | Geee | pppicare | Noseimeace
Receiver Sound Alsteelfnc:tei(\‘le Existing and AbaNtzlrsneen " Approach :ln:r::s;a
LalElzy (2030) (dBA) AED L Criteria Level orI\IIEX((::e?ed Over
(dBA) ' 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






o 2003 FEIS Difference Applicable Noise Impact/Type
Existing Selected Between Noise Substantial
Receiver Sound . Existing and Approach
Alternative Abatement Increase
Level (4BA) | (5030) (aBa) | 2030BUild | Cricriatevel | ncr® Over
(dBA) e 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






o 2003 FEIS Difference Applicable Noise Impact/Type
Existing Selected Between Noise Substantial
Receiver Sound A Existing and Approach (FErERes
Alternative N Abatement r Exceed
Level (dBA) | (3030) (aBA) | 2039BUld | Criterialevel | © NaC? Over
(dBA) e 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






o 2003 FEIS Difference Applicable Noise Impact/Type
Existing Selected Between Noise Substantial
Receiver Sound A Existing and Approach (FErERes
Alternative . Abatement r Exceed
Level (dBA) | (2030) (aBa) | 2030BUld | Cieriatevel | ° nace Over
(dBA) e 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






o 2003 FEIS Difference Applicable Noise Impact/Type
Existing Selected Between Noise Substantial
Receiver Sound A Existing and Approach (FErERes
Alternative N Abatement r Exceed
Level (dBA) | (3030) (aBA) | 2039BUld | Criterialevel | © NaC? Over
(dBA) ESE 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






Existin 2003 FEIS DB'gf‘;Z:f‘e Applicable T e T i
. = Selected L Noise Approach Substantial
Receiver Sound A Existing and PP (FErERes
Alternative ; Abatement r Exceed
Level (dBA) | (3030) (aBA) | 2039BUld | Criterialevel | © NaC? Over
(dBA) —— 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






o 2003 FEIS Difference Applicable Noise Impact/Type
Existing Selected Between Noise Substantial
Receiver Sound . Existing and Approach
Alternative Abatement Increase
Level (4BA) | (5030) (aBa) | 2030BUild | Cricriatevel | ncr® Over
(dBA) e 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






o 2003 FEIS Difference Applicable Noise Impact/Type
Existing Selected Between Noise Substantial
Receiver Sound A Existing and Approach (FErERes
Alternative N Abatement r Exceed
Level (dBA) | (2030) (aBa) | 2030BUld | Cieriatevel | nace Over

(dBA) e 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

Difference Applicable Noise Impact/Type
Existing Modified Between - Substantial
. . . Noise Approach
Receiver Sound Alternative Existing and o PP (FErERes
Level (dBA) | (2030) (dBA) | 2030 Build o or Exceed Over
Criteria Level NAC?
(dBA) i 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






Difference Applicable Noise Impact/Type
Existing Modified Between - Substantial
. . . Noise Approach
Receiver Sound Alternative Existing and o PP (FErERes
Level (dBA) | (2030) (dBA) | 2030 Build o or Exceed Over
Criteria Level NAC?
(dBA) : 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






o n Difference Applicable Noise Impact/Type
Existing Modified Between Noise Substantial
Receiver Sound Alternative Existing :-!nd Abatement Approach Increase
Level (dBA) (2030) (dBA) 20(3;)Bil;l|d Criteria Level orﬁl);i:e?ed (?v_er
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






o n Difference Applicable Noise Impact/Type
Existing Modified Between N i
Receiver Sound Alternative Existing and AbNtOI: - Approach S:‘:csrt:::;al
Level (dBA) (2030) (dBA) 20(3;)Bil;ild Crit:riea L:vel Orl\f:::e?ed (_)v_er
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






Existing Modified [:Lf:!\:l::? Applit.:able Nolse Impact/Tvpe i
Receiver Sound Alternative Existing and AbNtOI: - Approach S:‘:csrt:::;al
Level (dBA) (2030) (dBA) 20(3;)Bil;ild Crit:riea L:vel Orl\lf:::e?ed (?v_er
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 Sound Alternative Existing and AbNtOI: . Approach S:‘:;::::;al
Level (dBA) (2030) (dBA) 20(3;)Bit)lild Crit:r; L:vel orl\llil);::e?ed (?v_er
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






Existing Modified [:Lf:!\:l::? Applit.:able Nolse Impact/Tvpe i
Receiver Sound Alternative Existing and AbNtOI: - Approach S:‘:csrt:::;al
Level (dBA) (2030) (dBA) 20(3;)Bil;ild Crit:riea L:vel Orl\lf:::e?ed (?v_er
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






Difference Applicable Noise Impact/Type
Existing Modified Between - Substantial
. . . Noise Approach
Receiver Sound Alternative Existing and o PP (FErERes
Level (dBA) | (2030) (dBA) | 2030 Build o or Exceed Over
Criteria Level NAC?

(dBA) ’ 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

o ) Difference Applicable Noise Impact/Type
Existing No-Build Between - Substantial
: A — Noise h
Receiver Sound Alternative Existing and Approac Increase
Abatement or Exceed
Level (dBA) (2030) (dBA) 2030 No- Criteria Level Over
Build (dBA) A 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






o . Difference Applicable Noise Impact/Type
Existing No-Build Between - Substantial
A n - Noise h
Receiver Sound Alternative Existing and o Approac (FErERes
Level (dBA) | (2030) (dBA) 2030 No- o or Exceed Over

Build (dBA) Criteria Level NAC? e

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.












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.





Species Specific Comments

)

2)

3)

4)

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.

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.

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.

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.





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.





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,

Vot e Lol |

Virgil Lee Andrews, Jr.
Field Supervisor

Ce: 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 Fat Pocketbook, Potamilus capax

cooperianus

Ring Pink, Obovaria retusa Clubshell, Pleurobema clava

Fanshell, Cyprogenia stegaria Rough Pigtoe, Pleurobema plenum

Spectaclecase, Cumberlandia Sheepnose, Plethobasus cyphyus

monodonta

American Burying Beetle, Nicrophorus  Louisville Cave Beetle,

americanus Pseudanopthalmus troglodytes

Interior Least Tern, Sterna antillarum Piping Plover, Charadrius melodus
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Biological Assessment
Federal Candidate, Threatened and Endangered Spesie

Louisville Bridges Project
INDOT Des. No. 9803640
KYTC State Item Number 5-118.00

l.  INTRODUCTION

This Biological Assessment is a revision of the l&gical Assessment document
which was dated November 2008, and submitted t&Jtle Fish and Wildlife Service
on June 15, 2009. On July 16, 2010 the USFWS relgubrio that Biological
Assessment by a letter to the Kentucky TransportatCabinet. The current
Biological Assessment addresses those comments,addiesses the alternative
alignment which is being referred to the “Modified Selected Alternative”, which is

a revision of the alignment (“FEIS Selected Alteivel) which was addressed by the
previous Biological Assessmemtated November 2008 (see project description
below).

[I. PROJECT LOCATION AND DESCRIPTION

The Ohio River has defined and shaped the greataristille metropolitan
area/Southern Indiana area. As a result of tha'satsmique topography, there is an
interrelationship among the area's transportatieada on both sides of the Ohio
River.

The Ohio River Bridges project area generally edsefrom the Falls of the Ohio
River on the west to the Jefferson County/Oldhami®pline on the east, and from
I-64/1-71 on the south to I-265 in Indiana on tleeth (see Exhibit 1).

The purpose of the Louisville - Southern IndianaddRiver Bridges Project is to:

* Upgrade the Metropolitan Area transportation systynproviding additional
cross-river transportation access between Jeffe@mmty, Kentucky and Clark
County, Indiana;

* Improve traffic flow, level of service, and safety downtown Louisville,
Kentucky, and Jeffersonville, Indiana, by reducingffic congestion and crash
rates at the Kennedy interchange and Kennedy Bratgk on 1-65 in Indiana
immediately north of the Ohio River;

» Accommodate existing and future growth and imprivaasportation accessibility
and interstate highway system linkage in easteifierden County, Kentucky and
eastern Clark County, Indiana.

Several specific factors contribute to, and demratsthe need for, an improvement in
cross-river mobility for residents and interstatevelers. These interrelated factors
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relate to: efficient cross-river mobility for exiisgy and planned growth in population
and employment; traffic congestion on the existimggs-river transportation system;
traffic safety problems that hinder cross-river nfigh the lack of adequate cross-river
transportation system linkage and freeway reroupipygortunities in the Eastern
portion of the metropolitan area; and the locatipjted Kentuckiana Regional
Planning and Development Agency (KIPDA) RMP, whielttls for two new bridges
across the Ohio River, Downtown and in the Eagperntion 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 sdtemative that was presented in

the FEIS as the Preferred Alternative and in th®RXS the Selected Alternative. This
alternative is considered a Two Bridges/HighwayeAiative 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 ceetn-265/KY 841 (Gene Snyder
Freeway) in Kentucky with S.R. 265 (Lee Hamiltonghiivay) in Indiana. This
alternative includes a new six-lane bridge over@ieo River and a six-lane tunnel
under the historic Drumanard Property in Kentuckge( Exhibit 1). It also includes
interchanges at U.S. 42 (half diamond) in Kentueky at Salem Road and S.R.
265/S.R. 62 in Indiana.

Alternative C-1 (“Downtown”)

This alternative includes the reconfiguration o€ tkxisting seven-lane Kennedy
Bridge to a six-lane bridge to accommodate I-65tigoound traffic and the
construction of a new six-lane bridge, plus a pea@esgbicycle lane, over the Ohio
River just east of the Kennedy Bridge to accommed&5 northbound traffic. This
alternative also includes the reconstruction ofKeanedy Interchange to the south of
the existing interchange in Kentucky and the reigométion of 1-65 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 alternatis comprised of Alternatives A-15

and C-1. This alternative would include many of game elements from the FEIS
Selected Alternative but with the following modditons:

e The addition of electronic tolls on the bridges.

* Reducing the number of lanes on the roadway, bridgd tunnel associated with
Alternative A-15 from six lanes to four lanes witke option to add two lanes in the
future when traffic demands warrant. As a redhk, right-of-way and construction

limits would still remain the same as the FEIS Eielé Alternative.
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Reconstructing the Kennedy Interchange on theiagislignment (i.e., in-place)

instead of to the south.

Removing the pedestrian/bicycle lane from the Kelgrigridge on I-65.

OTHER MAJOR ACTIONS IN THE PROJECT AREA

Many of these actions were currently under develmnor would be developed
within the reasonably foreseeable future. The@mof the following list is primarily
Community Transportation Solutions Inc. (2003).

Transportation Projects

Widening of 1-65 from [-265 in Indiana to Ohio Riverossing (currently
under construction);

Planned widening of I-64 from I-265 (Gene Snydexeivway) to I-71 terminus,
downtown Louisville;

Planned widening of I-71 from 1-265 to I-64, dowwio Louisville;

Planned construction of the South Central Lightl Reansit (LRT) line from
downtown Louisville to 1-265;

Expansion of Louisville International Airport (Stdiford Field), ongoing and
planned;

[-65: add lanes between the Ohio River and S.R. 3Hdigha) ;

I-65: reconfigure ramp to Brook Street in Medical Cemteea (Kentucky);
[-65: construct a new southbound exit to Liberty St{&entucky);

I-64: add high occupancy vehicle (HOV) lane in eacleation between the
Kennedy Interchange and I-264 (Kentucky);

I-64: designate one lane in each direction as an HQ¥ leetween 1-264 and I-
265 (Kentucky);

I-71: add lanes between 1-64 and 1-265 (Kentucky);

S.R. 62 add lanes between S.R. 131 and I-65 (Indiana);

S.R. 62 add continuous center left-turn lane between |-6Beeds Lane
(Indiana);

Intercity Highway : new roadway and overpass across I-65 betweenegilt
Lane and Charlestown-New Albany Pike (Indiana);

T2 Light Rail Line: new light rail line running from downtown Louidi
south to approximately 1-65 and Outer Loop. (KeRt)c

Economic Development Projects

Redevelopment of the INAAP into commercial and stdal uses (4,600
acres), both ongoing and planned. Also, transitbrabout 2,000 acres to
parkland and nature preserve along the Ohio Ri@ark County Reuse
Authority has begun exploring development altenestifor the 4,195 acres
apportioned to the County by Congress effectiveudgn1, 1999. Located
along the Ohio River between Jeffersonville and ri@stown, Indiana, the
property is constrained by environmental considenat including

contamination by on-site hazardous materials segréigodplain areas, karst
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features, steep slopes and wildlife habitat. Adpgrthe County land allotment
are areas within the INAAP apportioned to the Ar(dy769 acres) and the
Indiana Department of Natural Resources (IDNR)13,8cres). The U.S. Fish
and Wildlife Service (USFWS) has identified Gray babitat and the presence
of a maternity colony within the Jenny Lind Run ahittle Battle Creek
drainages on the INAAP. According to Martin (200he portion of the
installation that is under state control contaifisoé the available foraging
habitat. The property being acquired by the staliealgo be fenced to control
access. INAAP has an Integrated Natural Resourcemaljement Plan
(INRMP) dated 1997 and an Endangered Species MarageComponent
(ESMC) dated April 2000 that provides for manageimeihthe gray bat.
Current management practices consist of accessctiests to foraging areas;
protection of stream, riparian, and karst areasl sstriction of pesticide
applications in foraging areas. Tree planting rdgeaccomplished along a
stretch of Jenny Lind Creek was part of an indabktite clean-up project.
Gray bat management at INAAP is a collective efforiong the Army, IDNR,
and USFWS. According to USFWS (2007) the Army Wwasked closely with
the USFWS to conserve the bats and meet EndangSpegties Act
requirements during the INAAP closure process. pag of that process, a
large portion of the base was given to the Statelnofiana to expand
Charlestown State Park. The USFWS worked withDleéense Department
and the state to ensure that habitat for listed bais protected and enhanced
through the park development process. Staff fronloomington's
Environmental Contaminants have also been invoivethis site, working
closely both with Defense and the state to ensha¢ &reas contaminated
during ammunition production at the site were reiaed to alleviate the
potential for contaminants to adversely affect ¢éinelangered gray bats at the
site, and to provide areas where the public coalfélg enjoy the newly
expanded state park. The USFWS and the State placontinue their
partnership, including plans for developing eduwwai displays at
Charlestown State Park to educate the public attmuendangered bats that
live there;

* Economic development (commercial/industrial) in aacbund the Clark
Maritime Centre in Indiana. Clark Maritime, 830 esy North Pointe Business
Center, 500 acres; Bridge Port Business Centerabfis;

* Ongoing residential development in southeast Glaoknty near the 1-265/IN-
62 interchange area. 1,000 to 1,200 residenti&s ytanned (Indiana);

* Master planned mixed-use development, Norton Consmdajor urban
village concept of 2,500 housing units, 200,000asgufeet of commercial
space, and 200,000 square feet of office spactfsenh/Oldham county line);

» Springdale Development. 100-acre site currently esndevelopment at
Springdale Road and Highway 22. 316 luxury apartsien

* The Summit at Louisville, a 350,000 square fooaitetenter, 500,000 square
feet of office space. Two full service hotels;

* Old Henry Road Development (specifically, Foresti®s/\Woodmont). 722
dwelling units of various types under developmeiQ),000 square feet of
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commercial space under development, 200 undevelapexs designated for
future office space use, 100 undeveloped acresgnisid for future
dwelling/office use;

* Economic development underway along [-265 betwees¥ land I-71.
Eastpoint Business Center (600 acres, Kentucky);

» Commercial/office park/residential development gl@iankenbaker Parkway
near 1-64 (e.g., Blankenbaker Crossing, Kentucky);

* Economic development/expansion of Bluegrass In@d®ark, both ongoing
and planned, 1-265/1-64, Jeffersontown, Kentucky;

» Office/research park under development along Hatstie Parkway, between
I-64 and I-71. Hurstbourne Green (200 acres, Keyfiic

* Economic development/redevelopment in downtown &wlie, both ongoing
and planned (e.g., East Main and Industrial Landgepts). See Appendix F
for a list of all projects;

» Planned Technology Park of Greater Louisville (fertm Naval Ordinance).
The facility includes 10 large manufacturing unéged numerous offices,
support and other buildings on 142 acres. Currdmilyses 11 tenants and 980
jobs.

Parks/Recreation Development Projects

* Planned Waterfront Park expansion in Louisvillen@@wed development of
parkland and pedestrian/bike paths along the Kégtaitle of the Ohio River
(including the Louisville Loop multiuse trail);

» Indiana Greenways Project. Planned parkland/opanegpedestrian and bike
paths along the Indiana side of the Ohio River viaiet in the area of
Jeffersonville and Clarksuville;

» Transition of about 2,000 acres of INAAP to parklamnd nature preserve
along the Ohio River.

Water or Energy-related Development Projects
* Ongoing reconstruction of the Ohio River Locks ribar Falls of the Ohio;
* Planned IG & E Hydroelectric Plant expansion;
* Planned construction of the Dynegy power plant n&astwood in Oldham
County.

Others

* Northern Training Complex, Fort Knox, KentucKshe Army has previously
announced the Notice of Availability of the DEIS fts proposal to construct
and operate the Northern Training Complex on apprately 2,945 acres
(2,303 forested acres and 642 acres of open lanBprd Knox, west of the
Salt River in Bullitt County, Kentucky. The purposkthe proposed Northern
Training Complex is to construct and operate a inpuitpose digital training
range and a series of maneuver areas, drop zoddarating zones. The Draft
EIS states that the "facilities would provide a tafuinctional war-fighting
capability to meet the Army's training needs fddss in urban and restricted
combat scenarios. Construction of these facilithesuld upgrade existing
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substandard range facilities and expand the iasiati's training capacity to
train armor soldiers in a realistic training enwvingent for urban and restricted
terrain combat.”" The USFWS Biological Opinion o {broject evaluated the
impact of this major action on the Indiana bat. THeFWS determined that
the project would remove approximately 2,000 aofdsardwood forest likely
to contain suitable roosting and foraging habiwat the Indiana bat. The
removal of this habitat during the maternity seafidarch 16 to September
15) could cause direct mortality to individual bais maternity colonies.
Indirect effects would result if the proposed acti@sulted in the loss of all
suitable roosting sites within one square mileh& project area or if overall
forest cover within one square mile is reducedetss Ithan 30 percent. Bats
would need to search for new roosting habitat,eerincurring added stress
during a period when their energy reserves aradyréow;

* North County Action PlanThe Jefferson County Metropolitan Sewer District
(MSD) had plans in 1991 to construct and improverothirty miles of
wastewater corridors in northern Jefferson Coukigntucky. Proposed right-
of-way width including final corridor and constriat easement was set at
fifty feet. Some of these corridors ran paralleetasting stream channels. Mist
netting was conducted in June and July of 1991edtigators captured two
postlactating Indiana bats on an unnamed tribut@r§goose Creek near I-71
north of its junction with the Watterson Expresswaliese captures indicated
the presence of a maternity colony within one t@ twiles of the capture
location. Further study along I-71 attempted tal finost trees with exfoliating
bark or cavities along the project corridor. Rowees were not found during
these additional investigations. Investigators @gncluded that the proposed
sewer project would clear a relatively narrow abori adjacent to a busy
interstate and therefore would not interrupt baet corridors;

e Ohio River Mainstem Systems Study, J.T. Myers ameer@p Locks
Improvements.The U.S. Army Corps of Engineers (USACE) is studyihe
potential to alleviate commercial navigation trafongestion at the Greenup
and Myers Locks and Dams during periodic mainteaa&ach site consists of
one 1,200-foot main lock chamber and one 600-foiliary lock chamber.
USACE proposes to extend the auxiliary chamber6@y feet resulting in
twin 1,200 chambers at each site. The auxiliarymibexrs would thus
accommodate full traffic diversion during mainteoarof the main locks. The
Ohio River Mainstem System Study and the Interirasiality Report/EIS for
the J.T. Myers and Greenup Lock Improvements ifientong-term
maintenance and construction needs within the ®&iver navigation system
including six additional projects requiring strueh improvements. These
future projects involve the Emsworth, Dashields Mahtgomery Locks and
Dams (upper river) located 310 miles upstream efGneenup project, and the
Captain Anthony Meldahl, Cannelton, and NewburgbKksoand Dams (middle
river) immediately downstream of the Greenup ProjeiSACE surveys for
threatened and endangered species at the J.T. MyetsGreenup sites
included mussel surveys and mist net surveys fadliaita bats. No live
federally listed species, including terrestrial aglatic species, were found
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during site inventories at the Greenup site. Acrghell of a Ring pink mussel,
which is federally endangered, was collected agprately 1.5 miles
downstream of the lock and dam during the muss®ksu The EIS notes that
species with previous records and/or potential douo in the Greenup Pool
include the trout-perch, a Kentucky species of gh@oncern. Mist net survey
for Indiana bats did not confirm the presence o ipecies, but the evaluation
concluded that habitat quality for this species \oas to moderate. USACE
surveys at the J.T. Myers site did not result & tollection of any federally
listed threatened or endangered mussels. The USF&IS and Wildlife
Coordination Act report noted one significant mlidsed about two miles
upstream of the Myers site and an occurrence offdderally listed Fat
pocketbook pearly mussel downstream of the prajettte Wabash River. The
EIS reports that the Indiana bat is known to o@cuhe project area where any
bottomland forest is potential summer foraging aegroductive habitat. A
recent record for the species exists for a locatan is within a few miles of
the J.T. Myers project. On-site disposal would keisuthe temporary (during
construction only) loss of 20.4 acres of prairig,66acres of maintained open
land and approximately ten acres of shrub scrultdtablhese areas are
potential spring and summer bat foraging habitae USACE also concludes
that off-site disposal areas, which are croplandosumded by bottomland
hardwoods, have similar habitat value for bats.hBonh-site and off-site
restoration would involve replanting to existing,pye-project, vegetation and
therefore, should not affect bats over the longnteBeneficial use of the
dredge material design on privately owned land waekult in replanting of
agricultural land to bottomland hardwoods, whica ISACE expects to have
a positive effect on bats.

V. COORDINATION AND IDENTIFICATION OF LISTED SPECI ES

Coordination:

Informal consultation with the USFWS Cookeville (ihessee) and Bloomington
(Indiana) Field Offices, was initiated in Octobe®98 when the agency was first
contacted regarding the proposed project. At ttiaie, both the Cookeville
(Tennessee) office and the Bloomington (Indiandicefwere requested to provide
information on rare and endangered species redordsl in the development of an
environmental resources map. The Kentucky Tramapon Cabinet (KYTC) and the
Indiana Department of Transportation (INDOT) irtiéid early coordination with the
USFWS on December 3, 1998 and on December 22, 1898ectively. In addition,
an Agency Scoping Meeting was held on Septemb&®®9 in Louisville, Kentucky.
The USFWS Cookeville (Tennessee) office and theoBliagton (Indiana) office
were in attendance. The purpose of the meeting twaprovide preliminary
information about the proposed project, and to tifierssues of potential concern by
the attending federal and state agencies.

As a result of coordination efforts, the USFWS iifeed several federally endangered
species that may occur within the project corriddPursuant to the Endangered
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Species Act (ESA) of 1973, as amended, the bestt#oc methods were employed to
determine the existence of federally protected isgewithin the project area. The
project area was searched for rock shelters, cduessted riparian areas, wetlands
and other habitat known to contain rare speciesseparate study was conducted to
identify freshwater mussels from area streams &edQhio River. The ecological
studies were conducted during 1999, and continne#000, evaluating ecological
resources within the proposed project corridor. @Asummary of the field survey
efforts, the Terrestrial and Aquatic (T&A) BaseliReport was originally developed
in August 2000 and revised in August 2001. ThetKeky Transportation Cabinet
(KYTC) approved the T&A Baseline on October 24, 200

An informal consultation meeting was held with ti8FWS Cookeville (Tennessee)
office, the Federal Highway Administration (FHWANDOT and KYTC on August
13 and 14, 2002. The purpose of the meeting wawdweide the USFWS with an
update on the proposed project and to resolve atitig issues. The meeting also
included a windshield survey of the proposed eastkgnment.

A Biological Assessment (BA) for the Louisville -o&hern Indiana Ohio River
Bridges Project (Project) was completed in Janu2093, and USFWS issued a
finding on March 13, 2003 stating that the projsciNot Likely to Adversely Affect”
endangered species. Subsequentlys(ated by the USFWS in their letter of July 16,
2010) “in compliance with the FHWA NEPA process, amended BA... (was
produced) ...to re-evaluate potential effects on fatielisted species and to consider
any Project modifications that were not consideceating the original informal
consultation”. The amended BA was submitted toWs#WS on June 15, 2009, and
addressed impacts to Indiana bat, Gray bat, Runmoffalo Clover, Short's
Goldenrod, Pink Mucket, Orangefoot Pimpleback, Paicketbook, Ring Pink,
Clubshell, FanshellRough Pigtoe, Spectaclecase, Sheepnose, Americayingu
Beetle, Louisville Cave Beetle, Interior Least T,eand Piping Plover.

On July 16, 2010 the USFWS commented by lettertthey agreed with the analysis
and believed the information supporting the “naeef$” determinations for all of the
species was adequate with the exception of the lgmhyand Indiana bat. Regarding
the gray bat USFWS indicated that it was uncledhef avoidance and minimization
measures proposed within the amended BA would bgquade and/or would support a
not likely to adversely affect determination foetyray bat. They requested additional
discussion of the avoidance, minimization, consgoma and protective measures
linked back to specific effects on the species.gaReéing the Indiana bat USFWS
indicated that they could not concur with a detaation of “not likely to adversely
affect” the species. They also requested that KXo@mit to survey any suitable
nesting areas for the interior least tern duringssqguent nesting seasons prior to
construction, and the results of such surveys loedomated with their office in order
to determine if further consultation is requiredddhat if bridge construction does not
begin within five years, their office should be tawsted to assess the need for
reevaluation of the potential to adversely affeetidrally listed mussel species.
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USFWS also indicated that if the proposed projeqtiires the use of waste sites, then
those areas should also be addressed within thedaddA.

In a letter dated July 2010 KYTC responded to USFWr8l indicated that the
amended BA would include (1) a commitment to a syrof suitable nesting areas for
the interior least tern within the project areaidgrsubsequent nesting seasons and
prior to construction, (2) if the bridge constroctidoes not begin in five years,
USFWS will be contacted to assess the need fowvak:ation of the potential to
adversely affect federally endangered mussel spe(® the BA will be revised to
define avoidance and minimization measures forifpeffects of the project on the
gray bat, including all stream corridors on a clative basis, (4) revision of the BA
to modify the effect determination to “May Affectls Likely to Adversely Affect”,
and pursue entering into a Conservation Memorandtimgreement (MOA) with
your agency [USFWS] for the incidental take of bth bats, (5) if the project
proposes the use of these sites, the BA will benalex to analyze potential effects of
these sites on federally listed species.

On September 15, 2010 the USFWS, in response tiutiie2010 KYTC letter, agreed
with the KYTC approach for revision and re-subntitththe BA. They also indicated
that “...should FHWA choose to enter into formal adietion to account for adverse
effects on Indiana bats, a project specific BO wiawt be required if FHWA decided
to enter into an Indiana bat Conservation MOA...IfWHA requests to enter into a
Conservation MOA to account for adverse effectsnaiiana bats, the context remains
the same that concurrence of the BA and issuantkeo€Conservation MOA would
remain dependent upon the definition of any waités.5

In September 2010 KYTC and USFWS entered into aliaha Bat Conservation
MOA for geotechnical drilling (rock bores) on arfion of the Louisville and
Southern Indiana, Two Bridge Alternative over ORiwer Project. The geotechnical
information and analysis obtained from the drillingll assist in the design of the
proposed twin tunnel bores under US 42 and theydexdithe structures involved with
the Kentucky approach to the East End Bridge. Raymas made to the Kentucky
Natural Lands Trust for incidental take of Indiabats in the form of Indiana bat
maternal roosting and foraging habitat totalingymare than 23.25 acres.

On March, 2011 the USFWS, commenting by letter d¢m® tSupplemental
Environmental Impact Statement, stated that “...teddral Highway Administration
is in the process of re-evaluating the Biologicals@ssment for the proposed project
and has not provided a final Biological Assessnmaard determination of effect for
listed species that may occur within the projeetarThe final Biological Assessment
should consider any project modifications that o@sia result of the SEIS; additional
informal consultation will be necessary and forrnahsultation may be required if
adverse effects to listed species will occur. 8jgemeasures to avoid and minimize
impacts to listed species may also be necessawjiqeour review of the specific
level and type of impacts associated with the prefealternative.”
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Identification of Listed Species

On November 27, 2006, the Cookeville (Tennesseeld Fdffice, USFWS, the lead
USFWS office during the development of the EIS, iglested the Frankfort
(Kentucky) Field Office, USFWS, as the lead USFWi&e for the revised BA. The
Frankfort Field Office, working with the Kentuckyrdnsportation Cabinet (KYTC),
developed the species list to be addressed inethised BA. This list is considered
current as KYTC also consulted two other specisnlys (Kentucky State Nature
Preserves and Kentucky Department of Fish and WéldResources) to verify all
species to be considered. KYTC has indicatetttieae are no additional Indiana-
listed species to be added. Most recently the 2&@@angered, threatened, and
candidate species list compiled by the USFWS, Katirield Office was consulted.
The following species will be addressed in this BA:

Myotis sodaligIndiana bat)

Myotis grisescenfGray bat)

Trifolium stoloniferumRunning Buffalo Clover)
Solidago shorti{Short’s Goldenrod)

Lampsilis abruptgPink Mucket)

Plethobasus cooperian®range-foot Pimpleback)
Potamilus capaxFat Pocketbook)

Obovaria retusgRing Pink)

Pleurobema clavéClubshell)

Cyprogenia stegarigFanshell)

Pleurobema plenurfRough Pigtoe)

Cumberlandia monodoni&pectaclecase)
Plethobasus cyphySheepnose)

Nicrophorus americanu@merican Burying Beetle)
Pseudanopthalmus troglodyt@souisville Cave Beetle)
Sterna antillarum(Interior Least Tern)

Charadrius melodugPiping Plover)

These federally protected species are discusst ifollowing sections.

V. SPECIES STATUS

1. Indiana Bat
The Indiana Bat Nlyotis
sodalig was officially listed a
an endangered speci
September 24, 1976, 41 FR
41914. It occupies a largé
portion of the eastern Unite(
States. Historically, the speci
range extended throug
southeastern and central Unite
States. The species migrate
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seasonally between winter and summer roosts. khasvn to hibernate in caves in
winter and to raise its young in large old treesfarested areas during summer
months. Pregnant females give birth to single gouwypically in June or July. The
females and young band together, sometimes fortaimge colonies, underneath the
loose bark of trees. These maternity colonieggarerally found in close proximity to
water. Summer habits of the male Indiana bats are notebkmown, except that
most leave the caves in which they hibernate frooctoker to April. Indiana Bats
have highly specific temperature needs for wintbeimation. The limited numbers of
winter caves used by the Indiana bat suggests fthat caves meet the rigid
requirements. Presently, half of all known hibéngaindiana bats winter in Indiana.

It has been determined that maternity coloniesnigkiple roosts, apparently having
one primary roost and several secondary roostgatiag Indiana bats typically forage
a few miles from the maternity roost. Indiana hasfer old forests with large trees,
scattered canopy gaps, and open understories (USED®% HNF 2000). However,
the Indiana bat may persist in highly altered aratyrhented forest landscapes for
some unknown period of time. Instances have beeardented of bats using forest
altered by grazing, swine feedlot, row-crops, halds, residences, clear-cut harvests,
and shelterwood cuts (Garner and Gardner 1992yer8eroosts have been located
near lightly traveled, low maintenance roads (HNIP®), as well as near I-70 at the
Indianapolis Airport (USFWS 2002). Although, Ind&abats may be more adaptable
than previously thought, it still is not known h@vmaternity colony’s stability and
reproductive success responds to increasing lewélshabitat alteration and
fragmentation (USFWS 2006).

Female Indiana bats establish traditional summeges which they return to annually
(site fidelity). It is recognized that due to tphemeral nature of roosting sites, site
fidelity is not limited to specific trees. Instedddiana bats also exhibit site fidelity to
their general maternity roosting and foraging ard&ck Clawson, personal
communication, Missouri Department of Conservatigaorta in press; both cited in
USFWS 2002 b). Telemetry studies of a maternitgropin Indiana have shown that
bats are still returning to areas that were forgnedrt of their foraging range even
after those areas are cleared and in industrial (@e&n Whitaker, personal
communication; cited in USFWS 2002 b). Due to thheaneral nature of their roost
trees, so long as adequate roosting opportunitees\ailable in the general area, bats
are probably not dependant on the continued slitiabif a specific tree. There is
evidence that colonies are able to relocate dfieidss of a roost tree. In Michigan,
the focal point of a colony’s maternity activityied 1.24 mile over a three-year
period after the primary roost tree fell down. Tdrea that they shifted to had been
previously used by a single radio-tracked fematerdosting during the summer prior
to loss of the roost tree (Kurta et al. 2002; citetd SFWS 2002 b). This is consistent
with a number of other situations, where the batsed to nearby roosts but retained
the same commuting corridors and foraging area® @a@rimary roost tree of a
maternity colony had been lost, (Humphrey et al7749USFWS 2002; cited in
USFWS 2002 b). Bats move among roosts within a@eand when a particular
roost becomes unavailable from one year to the. nd«irta et al. (1996; cited in
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USFWS 2002 b) studied a maternity colony in norhiglichigan over a three-year
period, noting that roosting bats changed roosstrevery 2.9 days, and that the
number of roosts used by the colony ranged froim $8. Other studies have shown
that adults in maternity colonies may use as fewnasand as many as 33 alternate
roosts (Humphrey et al. 1977; Gardner et al. 199Garner and Gardner 1992;
Callahan 1993; Kurta et al. 1993a; 3D/E 1995; méiccin USFWS 2002 b). Due to
the ephemeral nature of their roost trees, Indiaass are not dependant on the
continued suitability of a specific tree. As sutdgmale Indiana bats have evolved to
move over the landscape in response to the ephensase of maternity roosts (i.e.,
large, dead trees). This coordinated relocatioa wfaternity colony is only known to
occur in a slow, methodical manner, into familiabhat (Kurta et al. 2002; cited in
USFWS 2002 b)In this Michigan study, the focal point of a colé,mymaternity
activity shifted 1.24 mile®ver a three-year period after the primary roose tiell
down. The area that bats shifted to had beenqulyi used by a single radio-tracked
female for roosting during the summer prior to log¢he roost tree (Kurta et al. 2002;
cited in USFWS 2002 b). This is consistent withuenber of other situations where
the primary roost tree of a maternity colony ha@rbéost and the bats moved to
nearby roosts but retained the same commuting doogi and foraging areas
(Humphrey et al.1977; USFWS 2002a; cited in USFVWH2b). Although Carter
(2003; cited in USFWS 2002b) recognizes that fenhadiiana bats are faithful to a
colony site, he suggests that, in the long termiaima bat maternity colonies must be
“nomadic” because of their dependence on an eptamesource such as large, dead
trees. Despite this theory, there is no evideniggest that bats are able to adapt to
a sudden, abrupt loss of familiar gathering plaaed familiar roosting and foraging
habitat. The availability and quality of adjacehabitat is important to the
maintenance of a maternity colony (USFWS 2005dcaiteUSFWS 2002 b). Habitat
loss or alteration may result in a change of somalloportions of their traditional
roosting areas, foraging areas or travel corridSFWS 2006).

The Indiana bat Myotis sodaliy is a medium-sized member of its genus. Its
appearance closely resembles that of the commalie bitown bat, with which it is
often mistaken. It differs from the Little browratbin having a keeled calcar and
slightly smaller feet with toe hairs not extendingyond the toes. The nose of the
Indiana bat is often pinkish to pinkish gray inaml

The largest populations of Indiana bats in Kentugkgur in eastern Kentucky in the
Cumberland Plateau Physiographic Region, but oenugs are scattered throughout
the state. Critical habitat for the Indiana batludes Bat Cave in Carter County,
Kentucky and Coach Cave in Edmonson County, Kentuickindiana, critical habitat
includes Wyandotte Cave in Crawford County and BR&ave in Greene County.

In the past, Indiana bat populations drasticallglided because of alterations to cave
entrances. Improper gating of caves has restritttedbats from winter roosts and

altered the air flow and temperature in the cavesidalism and commercialization of

caves has also had an impact. Other reasons ahelegclthe Indiana bat population

include impoundment of waterways, deforestation spimmer habitats, stream

channelization and pesticide applications.
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Project Area Context:

The Indiana bat was previously recorded from theedted riparian area of an

unnamed tributary near Longview, Jefferson Countgntucky (KSNPC data) (see

Exhibit 1). This is a 1991 record of two postldictg Indiana bats. These captures
indicated the presence of a maternity colony withive to two miles of the capture

location. Further study along I-71 attempted tal finost trees with exfoliating bark or

cavities along the project corridor. Roost treesew®t found during these additional
investigations.

In southern Indiana, Whitaker et al. (2001) repdhat Cope and Richter (1978)
caught 6 Indiana bats at Muddy Fork Creek (see l#ixh). Whitaker and Gummer
(2001) reported that no Indiana bats were capture®l/ nights of netting in 1992-
1999 in 9 Indiana counties in the Ohio River bgsmsluding Clark County in which

this project in-part occurs). They also statedt thpparently Indiana myotis are
increasingly uncommon in southern Indiana.

No winter hibernating caves are known from thenitgi of the proposed project.
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2. Gray Bat -
The Gray Bat
(Myotis grisescern)s
was listed as|
endangered on April
28, 1976, 41 FR|
177736 17740. Field}
studies for the Grayg
bat were conducted§
to determine th
presence or absenc
of the Gray bat,
within the project &
impact area. Mist-
nets were set in
riparian corridors within the project impact arddist-net sites were the same as those
for the Indiana bat. Gray bats are restricted tgelacave systems in regions of the
south central United States.

The Gray batNlyotis grisescensds the largest member of tMyotisgenus. The bat is
dark colored, the dorsal fur having only one calarthe hair shafts from base to tip.
The Gray bat also has an unusual wing membranehatent at the ankle rather than
the base of the toe as in other members of itsggenu

The Gray bat is a year-round resident of cavesntay migrate seasonally between
hibernating and maternity caves. Their caves museétntertain temperature and
environmental criteria; thus, all caves are notatlé habitat. The bats are extremely
loyal to particular home territories. Maternityvea are typically located within a

kilometer of streams or reservoirs. Summer cobm®y occupy a traditional area
with several roosting caves. Adult pregnant femgles birth to a single young in late

May to early June. During this time, the lactatiegiales and their young amass in
one specific traditional maternity cave. Males aond-reproductive females cluster in
other caves within the colony’s home range.

Foraging of gray bats in summers is strongly catesl with the open water of rivers,
streams, lakes or reservoirs (U.S. Fish and Wddervice 2009). Tuttle (1976)
reported that gray bat foraging occurred primaoNygr large rivers and reservoirs. La
Val et al. (1977) found that most gray bats forager the larger streams, but some
gray bats use even the smallest of permanentlyiripwstreams for foraging. Johnson
(2002) used Anabat Il to sample 213 stream sitesomhwest Georgia. His model
indicated that gray bats more frequently foragedrdarger, downstream portions of
streams and rivers rather than narrower, upstreantiops. This study in northwest
Georgia has findings similar to what Hudson (19@®orted from Alabama. Johnson
found that third-order and larger streams yieldé&d4% of sampling locations
producing gray bat. He suspected that gray batsaily cannot efficiently forage in
narrow, upstream portions of streams (orders 1 Znbdecause of increased clutter
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over the stream surface that masks prey echoesdeciases prey detection and
increases flight difficulty, as Mackey and Barcl@p89) and Brigham et al. (1997)
also speculated for bats. After leaving roost siggay bats usually fly in the forest
canopy, occasionally wandering to drink and forameer farm ponds (Tuttle,
M.D.1976). Johnson (2002) found that the percépisture/hayfields land-use was a
significant predicator of gray bat presence in thacro-habitat model, which is
consistent with previous studies (Menzel et al.(®aBat reported that gray bats used
fields more than intact forests, but less thanrigmaareas. Gray bats in Missouri
foraged over waterways adjacent to forested areme often than waterways adjacent
to pastures (LaVal et al. 1977). Johnson (2002) fland that gray bat presence was
negatively correlated with water clarity, indicaithat gray bats were more likely to
forage over more turbid waters. He indicated thét ts probably a factor of water
turbidity being positively correlated with streamder. Larger streams were more
turbid in his study area in northwest Georgia.

Gray bats may fly considerable distances durindptiygoraging trips (Mitchell and
Martin 2002). Distances of 19 to 34 km (12 to 21es)i have been recorded. Tree
canopy is used by gray bats for protection alormgdars to foraging areas and in the
vicinity of roost caves. Clearing of vegetation neave entrances increases gray bat
susceptibility to predators such as the screech(@wis asi9, which has much greater
difficulty capturing bats in forest canopy (Mitchahd Martin 2002). The bats usually
fly in the forest canopy if it is available (Tut®76), and primarily use tributaries of
large waterways as foraging areas and flyway rowat@min access from roost sites to
open-water habitats (La Val et al. 1977); but Ld &taal. (1977), Thomas (1994), and
Best and Hudson (1996) noted that gray bats damatys go to the nearest body of
water, but some fly over land to more distant farggsites or other tributary systems
which they follow to open-water habitats.

The species is an opportunistic forager (USFWS P88 they eat a variety of flying

aquatic and terrestrial insects present along sivar lakes (USFWS 2010). As

discussed in Mitchell and Martin (2002), food irds a variety of insects that
comprise at least 55 families (Clawson 1984, Beat.€1997). Insect orders important
to the diet are flies (Diptera), beetles (Coleogtecaddisflies (Trichoptera), moths
(Lepidoptera), wasps (Hymenoptera), stoneflies dépeera), leafhoppers

(Homoptera), and mayflies (Ephemeroptera) (Whitakteal. 2001, Rabinowitz and

Tuttle 1982; Clawson 1984; Brack 1985; Lacki, Budfoand Whittaker 1995; Best et

al. 1997). Best et al. (1997) found that the mashimon prey, in decreasing order of
dietary presence, were moths, flies, and beetleay Gats were highly selective of

prey for these three taxa, which represented alB@giercent of the total diets of gray
bats at Blowing Wind Cave, Alabam@/hitaker et al. (2001) reported on the food of
the gray bats from quarry at Camp Chelan near iISblieg, Indiana (about 3.2 miles
from this highway project). He found that the mafoods of the gray bats at

Sellersburg appeared to be midges (Chironomidag)o#tmer dipterans, in spring and
fall, with various kinds of beetles comprising tma&jor foods in summer. In summer
numerous beetles were eaten, including scarabeadabids, and chrysomelids. The
chrysomelids were mainly spotted cucumber beebéshrotica undecimpunctataa
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favored food of big brown and evening bats . Tipecses is an important agricultural

pest. Beetles appeared to be a favored food ob#lersburg gray bats through much
of the year, although a number of other kinds staots were eaten. Moths were often
eaten, caddis flies formed a significant part @& thet in April, June and September;
and brown lacewings (Hemerobiidae) were of someomapmce throughout the year. A

few spiders and orthopterans were also eaten.

The primary population centers for the Gray battheesouthern Appalachian and the
Ozark areas. In Kentucky, Gray bats may be founmdutjhout the state. Major
maternity colonies and hibernacula occur in thengele Physiographic Region. A
few maternity sites also occur in the Bluegrasssiigyaphic Region. Jesse James and
Coach Caves in Edmonson County, Kentucky are Byidrisites (caves occupied
presently or in the past by more than 50,000 bats®. Gray Bat Recovery Plan does
not document Priority 1 sites in Indiana.

Because Gray bats are year-round residents of cn@sare especially vulnerable to
human disturbance. Major reasons for the declin&iay bat populations include
alterations to cave entrances (closures/impropéing)a cave commercialization,
vandalism of caves, stream channelization leadingiltation that reduces aquatic
insect populations, waterway impoundments leadinifpoding of hibernacula and/or
nursery sites, deforestation, and insecticide apptns.

Project Area Context:

According to USFWS (2009) the main focus of the2 88covery plan was to protect
hibernacula and maternity sites from disturbannd,there have been extensive efforts
undertaken since 1982 to accomplish this task. grag bat has recovered in many
areas and the overall range-wide estimate contitiuggrease. At the time of listing,
the estimated population of the species was apmprabely 1.6 million. The species
increased approximately 104% between 1982 and 28@&ed upon USFWS (2009),
it also appears as if gray bats are likely incregén the project area.

The Gray bat was previously recorded from the tecksiparian area in the Little
Goose Creek drainage area between River Road andRU$ east Jefferson County
(KSNPC data). In southern Indiana a gray bat mdterccolony is known from a
flooded abandoned limestone quarry at Camp Chelzar 1Sellersburg, Indiana
(approximately 9 miles from downtown Louisville) Xibit 1) and gray bats have
been mist-netted from Muddy Fork Creek and SilvezeR near the quarry (Exhibit
1). According to USFWS (2009) this population iscregmsing in numbers.
Additionally, gray bats have been captured on tmepgrty of the INAAP at
Charlestown, Indiana; another roost is thought Xistethere in one or more of the
numerous caves, most likely in the upper Jenny Rod area. Results of bat surveys
on INAAP established that most of the gray batadorg on the installation roost at
Sellersburg Quarry in Sellersburg, IN. The USFWSS identified gray bat habitat
within the Jenny Lind Run and Little Battle Creealaidages on the INAAP (Exhibit
1). According to Martin (2007), the portion of thestallation that is under state
control contains all of the available foraging HabiThe property being acquired by
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the state will also be fenced to control acces#AR has an INRMP dated 1997 and
an ESMC dated April 2000 that provides for managenué the gray bat. Current
management practices consist of access restrictrigraging areas; protection of
stream, riparian, and karst areas; and restriatiopesticide applications in foraging
areas. Tree planting recently accomplished alostreich of Jenny Lind Creek was
part of an industrial site clean-up project. Great Imanagement at INAAP is a
collective effort among the Army, IDNR, and USFWAccording to USFWS (2007),
the Army has worked closely with the USFWS to cowmsethe bats and meet
Endangered Species Act requirements during the IRARSsure process. As part of
that process, a large portion of the base was dgiwdahe State of Indiana to expand
Charlestown State Park. The USFWS worked withDbe&nse Department and the
state to ensure that habitat for listed bats watepted and enhanced through the park
development process. Staff from Bloomington's Eonunental Contaminants have
also been involved in this site, working closelyttbavith Defense and the state to
ensure that areas contaminated during ammuniti@dugtion at the site were
remediated to alleviate potential for contaminantadversely affect the endangered
gray bats at the site, and to provide areas whexeptiblic could safely enjoy the
newly expanded state park. The USFWS and the Silte to continue their
partnership, including plans for developing edwral displays at Charlestown State
Park to educate the public about the endangeradiiatlive 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 2147812 Running buffalo clover is a
perennial native clover found locally in Kentuckydalndiana. It is a member of the
legume family, forming long runners from its basel daving a distinctive pair of
leaves on the flower stalk. In Kentucky, the rungnbuffalo clover is found only in
the Bluegrass Region. Running buffalo requiresopésr disturbance and a somewhat
open habitat to successfully flourish, but it cantmerate full-sun, full-shade, or
severe disturbance. Habitats vary for this specasying from stream banks and low
moist forests to successional areas in mesic ®ré&ghat all these different habitats
have in common is moderate periodic disturbancén aasc light grazing or animal
trails. Running buffalo clover also has been fowdsites such as cemeteries and
lawns that have been historically maintained onyyoocasional mowing. This is a
disturbance regime that mimics the natural cond#idor this species. Running
buffalo clover may have depended on bison to peradlyy disturb areas and create
habitat, as well as to disperse its seeds. As himme eliminated, vital habitat and a
means of seed dispersal were lost.

The plant has declined throughout its known ramgefthe time early settlers moved
into Kentucky and Indiana. The cause of decline i@ been fully understood, but it
appears that the plant’s abundance was tied tommtheement of large herbivores such
as bison. Apparently, running buffalo clover wadatigely common in early
settlement times, particularly in the Bluegrassaaf@hanges in land use and habitat
loss related to settlement as well as the lossafel herbivores likely contributed
greatly to the plant’s decline. The introductioneabtic weeds has been a contributing
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element to the decline alsGompetition between the clover and its weedy assesi
and overtopping by competitors is a factor to uts/val.

Project Area Context:
A protected population of running buffalo clovercacs on the Wolf Pen Branch Mill
Farm site north of the project near Prospect (Bkfiib

4. Short's Goldenrod
Short’s goldenrod Solidago short) was first listed as federally endangered on
September 5, 1985, 50 FR 36085 36089. The plaabhdemic to Kentucky, and is
known historically from a very small geographicaré'he range of Short’s goldenrod
is entirely within the Inner Bluegrass physiograptggion in the Eden Shale Belt. Dr.
Charles Wilkins first collected the plant in 1840rh the Falls of the Ohio River area
near Louisville. It was named for the botanist C.Bhort who also documented
specimens at the Falls of the Ohio River area. F&lés of the Ohio River, a large
outcrop of Devonian limestone, is situated betwkenisville, Kentucky and New
Albany, Indiana. Short’'s goldenrod has not beamébthere since the late 1860's.
The site received a great deal of disturbance with development of the city of
Louisville and the lock and dam construction néarFEalls of the Ohio River. Prior to
lock and dam construction, the area was a seriebuies and rapids, with large rock
outcrops and several rocky islands. The islandsave greatly altered, destroyed or
inundated. The plant is now considered extirpditech the area. In Kentucky, it is
known from only one area near the Blue Licks Bééld State Park in north-central
Kentucky. Lucy Braun discovered it there in 193Bhe Blue Licks area is currently
the only site known to harbor the rare goldenrdtle most recent list for Kentucky,
compiled by the Kentucky Field Office of the USFWSdoes not list Short's
goldenrod for Jefferson County, Kentucky, presumab} because they now
consider it to be extirpated there, and as mentiortkabove, it is considered to be
extirpated from the Falls of the Ohio. Itis not listed for Clark County, Indiana.

The large gap in the goldenrod’s range suggestayt have been associated with the
bison herds that historically ranged the Blueg@s®. Lucy Braun speculated that
bison helped maintain open habitat in which Shagtklenrod could thrive, and they
may have played a part in seed dispersal. The plantd potentially be found
anywhere along the old buffalo traces. It is knotlat buffalo traces occurred in
association with Blue Licks, connecting Big BoneK.in north-central Kentucky to
Maysville along the Ohio River, and to Frankfortdabouisville. The Falls of the
Ohio River area may have been a fording site ferltson. Land use changes over
time with the disruption of natural forest cycleglahe use of pasture grasses such as
fescues have likely contributed to the plant’s ohecl
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5. Pink Mucket

The federally endangered Pink muckiearmipsilis abruptawas listed as endangered
June 14, 1976, 41 FR 24062 24067. It is known balbit the lower Mississippi and
Ohio rivers and their larger tributaries. The pmkcket typically inhabits medium to
large rivers with strong currents; however, it r@dso been able to survive and
reproduce in areas of impounded reaches exhibitivey/lake conditions without
flowing water. Substrate preferences include sgrakel, and pockets between rocky
ledges in high velocity areas and mud and santbimes moving waters. Individuals
have been found at depths up to one meter in gwiftbving currents and in much
deeper waters with slower currents.

Glochidia (larval forms) of the Pink mucket are thar September and discharged in
June to attach to a host fish as it transforms anavenile mussel before dropping to
the bottom of the stream. Laboratory studies hawvgitned that four of nineteen fish
tested are suitable hosts for the pink mucket. s&haclude the largemouth bass
(Micropterus salmoidgs spotted bassMicropterus punctulatys smallmouth bass
(Micropterus dolomie)y and walleye $tizostedion vitreun Other reported glochidial
fish host species include the saudgtizostedion canadensand the freshwater drum
(Aplodinotus grunnier)s Four specimens of this mussel were collectednduthe
1982 Ohio River study by Williams and Schuster. réhare historic records of this
species from the Ohio River at Louisville.

The Kentucky Department of Fish and Wildlife Res®asr reintroduced approximately
1,100 juvenile pink mucket mussels into a Green eRiviffle located near
Munfordville in Hart County in 2007.

Project Area Context:

According to Kentucky Department of Fish and WillResources (2005), there are
no recent records (post 1984) of this mussel froem®@hio River within the project
area. The closest recent Ohio River record is eastrin Pendleton County and
downstream in McCracken County.

6. Orange-foot Pimpleback
The Orange-foot pimplebadPlethobasus cooperianysalso known as the Orange-
footed pearly mussel, is a species of large riversand, gravel or sand/gravel mix
substrates. It is typically found in 15-20 feetwéiter. The species was listed as
federally endangered in 1976, 41 FR 24062 24067.

Historically, early records of the Orange-foot plefgack show this species to be
strictly an Interior Basin (Ohio, Tennessee, ananBerland Rivers) species. In the
early 1900's the species was common in the OhioGudberland Rivers. It was
reported by Ortmann (1918) to be rare in the TesemsRiver. Presently, small
populations are known from only the lower Ohio, Guamiand, and Tennessee Rivers.
The species is considered to be extremely rardaset drainages with very limited
distribution. Potential fish host for the Orangeif pimpleback glochidia is uncertain.
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There is a past record of the species’ occurrerma the Ohio River at New Albany,
Indiana.

Project Area Context:

According to Kentucky Department of Fish and WikllResources (2005), there are
no recent records (post 1984) of this mussel froen®@hio River within the project
area. The closest recent Ohio River record is dowas in McCracken County.

7. Fat Pocketbook
The Fat pocketbookPptamilus capaxwas listed as a federally endangered species on
June 16, 1976, 41 FR 24062 24067. The species ©acumedium to large-sized
rivers. It may be found in flowing waters and seablibstrate. Its most likely habitat is
a mixture of silt, clay and sand. The Fat pockekboften occurs around islands and
back channels at depths of a few inches to eigktt fEhe fish host for the species
glochidia is unknown, but is likely a large rivgregies. The species was historically
widespread and common locally in the Ohio, Mispissiand Cumberland Rivers.
There is an historical record along the shoreliearnleffersonville, Indiana. At
present it is considered sporadic in the Mississilgover Ohio, and extreme lower
Cumberland River systems.

As a large river species requiring lotic conditipttse Fat pocketbook is especially
vulnerable to activities such as channel dredgahgted to navigation or flood control.
Long-term dredging often has the result of shiftsagdy substrates over large reaches
of the stream bottom.

Project Area Context:

According to Kentucky Department of Fish and WikllResources (2005), there are
no recent records (post 1984) of this mussel froem®hio River within the project
area. The closest recent Ohio River record is dowas in Union County.

8. Ring Pink Mussel
The Ring pink musselQbovaria retusiis a large river species. It inhabits relatively
shallow, swift waters with gravel and sand subssat The mussel was listed as a
federally endangered species (1989, 54 FR 401022(dnd has also been listed as
State endangered in Kentucky and Indiana. The Rimigmussel (formerly called the
Golf stick mussel) occurred historically in thedarstreams of the Ohio River basin
including those in Pennsylvania, West Virginia, @hindiana, lIllinois, Tennessee,
Alabama and Kentucky. In Kentucky waters, the gk mussel has been taken in
recent years only from the Tennessee River in Mck&na, Livingston, and Marshall
Counties, and from the Green River in Hart and Easna Counties. In Tennessee,
the ring pink apparently still survives (based aflections by commercial mussel
fishermen) in the Cumberland River in Wilson, Trdaile, and Smith Counties, and in
the Tennessee River in Hardin County. One live igpec was taken in West
Virginia's Kanawha River, Fayette County, in 1990Apparently, the species’
reproduction and distribution have been seriousipdcted by the construction of
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reservoirs in large habitat streams. Siltatiorateel to damming sections of the
streams obliterates the required habitat of thexigs.

The Ring pink’s specific food habits are not yebwm. Likewise, the fish host used
by the glochidia (larvae) is not knowiThere are past records of this species from the
Ohio River at Louisville.

Mussels have generally been in decline since tlignbag of modern civilization.
Reservoir construction has been a major factohénldss of mussel diversity through
habitat destruction, siltation, and temperaturengea. Impoundments may have the
effect of eliminating species such as the ring gdimkt are not capable of adapting to
reduced flows, altered temperatures and anoxic itond. Because mussels are
sedentary, sedimentation has very adverse imp&itssettling in pools above dams
on large streams is often a result of agricultprakttices and deforestation in upstream
areas.

Project Area Context:

According to Kentucky Department of Fish and WillResources (2005), there are
no recent records (post 1984) of this mussel froem®hio River within the project
area. The closest recent Ohio River record is dowas in Union County.

9. Clubshell
The Clubshell Rlerobema clavawas listed as endangered by USFWS June 18, 1992,
57 FR 27203 27. The Clubshell was once far morenddmot in the Ohio River, but
habitat and water quality degradation, due to esttenimpoundments, industrial
wastes, and agricultural run-off have had an adveffect on the species. The exotic
zebra mussel has also had a detrimental effedtisrspecies. Currently, in Kentucky,
it is sporadic in the upper Green River.

Project Area Context:

According to Kentucky Department of Fish and WikllResources (2005), there are
recent records (post 1984) of this mussel fromedgfin County near the project area.
However, Cicerello and Schuster (2003) indicateat tits present Kentucky
distribution is the upper Green River.

10. Fanshell
The fanshell musseCfyprogenia stegarijawas federally listed as endangered on June
21, 1990, 55 FR 25591 25595. Over the past 106sythes species has undergone a
substantial range reduction. Once found in theoQNVabash, Cumberland, and
Tennessee Rivers as well as tributaries spreadromerstates, current populations in
Kentucky may include the deep channel of the OhieRbetween Cincinnati and
Pittsburgh; and the Salt, Licking, and Green Rivers

While little data has been confirmed regarding fegdreproduction, and larval host
species, the fanshell is reported too be a long-tereeder (holds glochidia over
winter for spring release). This species’ habitguirements consist of medium to
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large rivers having gravel substrate; individualssrls are believed to prefer relatively
deep water with moderate current.

Within the three known reproducing populations bk tfanshell mussel many
environmental factors have worked together to redtecreproductive capacity. The
Green River population has been negatively impatigdunoff from oil and gas
exploration and alteration of stream flow by upstnereservoir impoundments. The
Clinch River population has struggled with waterlkfy due to land use along the
river and from toxic substance spills from a rivéescoal-fired power plant and coal
mining. The third reproducing population is lochte the Licking River and is
challenged by wastewater discharge and by the patemater supply development
alternatives currently under consideration. Theshall Technical/Agency Draft
Recovery Plan, written in 1990, sets out to essahli2 viable populations in an effort
to recover this endangered species. While reseatatihe life history of this species
is under way, habitat destruction may make thik tapossible.

Project Area Context:

According to Kentucky Department of Fish and WillResources (2005), there are
no recent records (post 1984) of this mussel froem®hio River within the project
area.

11. Rough Pigtoe
The rough pigtoe mussdPleurobema plenujrwas listed as an endangered species on
June 14, 1976, 41 FR 24062 24067. This rathgelaussel is known to inhabit
medium to large rivers in sand, gravel, and colsblastrates in shoals and sometimes
found on flats and muddy sand. The rough pigtdeeigeved to still exist in parts of
the Tennessee, Clinch, Green and Barren Riversasleen extirpated from the Ohio
River and possibly the Cumberland River.

Factors, which have led to the listing of the roygtoe mussel, include habitat
destruction through impoundments, pollution, andirdgige of bottomlands, exotic
species introduction, and depletion of fish hogpylations. It is believed that this
species of mussel may use the rosefin shiner amegitl as host fish for glochidia
development.

Project Area Context:

According to Kentucky Department of Fish and WikllResources (2005), there are
no recent records (post 1984) of this mussel froem®@hio River within the project
area.

12. Spectaclecase
The spectaclecase muss€u(mberlandia monodonfavas listed as a candidate on
May 4, 2004, 69 FR 24876 24904; and proposed fdargered status on January 19,
2011, 76 FR 3392 3420. The spectaclecase magsisl in 20 stream reaches in over
10 states including Kentucky (Ohio, Green Rivers] &ennessee (Tennessee, Clinch,
Nolichucky, Duck Rivers; Caney Fork). Some ofsitagopulations are feared to be
represented by only one specimen. The spectaelesdselieved to have vanished
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from hundreds of river miles compared to historiedords. This freshwater mussel
occurs in large rivers and is commonly found orsiulét river bends below bluff lines

in microhabitats, sheltered from the main force cafrent. Common substrates
preferred by the spectaclecase mussel include samtl/gravel, cobble and boulders
in shallow riffles and shoals. The spectaclecas® diso been found in tree stumps,
root masses and is believed to not move excepirrow deeper.

General food habits of the spectaclecase are unknBeproduction is believed to
occur twice a year with both spring and fall spawniand glochidial releases. No
known glochidial hosts have been identified.

Project Area Context:

According to Kentucky Department of Fish and WikllResources (2005), there are
no recent records (post 1984) of this mussel froem®hio River within the project
area.

13. Sheepnose
The Sheepnosélethobasus cyphyuwas listed as a candidate species September 12,
2006, 71 FR 53756 53835. This is a medium-sizedseiuthat reaches sizes of 5.5
inches. It has valves that are thick and solidthedshells shape is elongate ovate, and
moderately inflated (Butler 2002). The shell izimded on the anterior end and
bluntly pointed to truncate on the posterior endt(@& 2002). The Sheepnose mussel
is a filter feeder like most other mussels. Thdesaelease the sperm into the water
and the females use their siphons to bring it irferbilize the eggs (Butler 2002).
Usually the sheepnose is found in larger streamghe large streams they are found
in both deep runs and shallow areas with modemwwift currents over gravel and
coarse sand (Butler 2002).

The historical range of the sheepnose consisteeofCumberland, Mississippi, Ohio,

and Tennessee Rivers and many of there tributéBtter 2002). It used to occur in

77 rivers in 15 states (Butler 2002). Now the gin@se occurs in 26 rivers and 14
states (Butler 2002). This represents a rangeish@6 percent less than what was
originally reported. Species decline is most nigtatue to habitat destruction from

dams and reservoirs, pollution and dredging. @iéerand Schuster (2005) lists its
distribution in Kentucky as sporadic nearly stathsvi

Project Area Context:

According to Kentucky Department of Fish and WillIResources (2005), there are
no recent records (post 1984) of this mussel froem®hio River within the project

area. The closest recent Ohio River records aré&ragm in Campbell County and

downstream in Daviess County.

14. American Burying Beetle
The American burying beetlé&{crophorus americanusyas listed by the USFWS as
an endangered species on July 13, 1989, 54 FR 296B2 American burying beetle
is the largest species of its genus in North Anaerimeasuring 0.98-1.4 inches in
length. It was formerly known as the giant carrioeetle. The American burying

Biological Assessment 23 Revised September, 2011







beetle is nocturnal (active at night), lives folyoane year, and typically reproduces
only once. During the winter months when tempeestuare below 60°F (15°C)
American burying beetles bury themselves in thel foi overwinter. When
temperatures are above 60°F (15°C) they emerge fin@nsoil and begin the mating
and reproduction process. American burying beedles scavengers, dependent on
carrion for food and reproduction. Reproductiowoires burying a small vertebrate
carcass (1-9 ounces; 35-250 grams), laying eggshencarcass, and then larvae
feeding on the carcass until mature. The Americanyibg beetle is unusual in that
both parents provide care to their young. Amerigarying beetles must compete with
other invertebrate species, as well as vertebpaeies, for carrion.

Despite being considered feeding habitat genesalise American burying beetle has
disappeared from over 90% of its historic range.bitdh loss, alteration, and
degradation have been attributed to the declinghef American burying beetle.
Habitat requirements for American burying beetjgssticularly reproductive habitat
requirements, are not fully understood at this tiffilee American burying beetle has
been found in various types of habitat including-pae woodlands, open fields, oak-
hickory forest, open grasslands, and edge halitasearch indicates that American
burying beetles are feeding habitat generalist$a Balacking pertaining to American
burying beetle reproductive habitat requirements,dpecies experts assume that they
are more restrictive in selecting their reprodugtnabitat than feeding habitat.

The historical distribution of the American buryibgetle included the eastern half of
North America from southern Ontario, Canada anchtivéhern peninsula of Michigan

to the southern Atlantic coastal plain. At thedimf listing there were only three

known areas of occurrence. Two of these were irakha and one was in Rhode
Island. The current distribution encompasses eggates, including Rhode Island,
Massachusetts, South Dakota, Nebraska, KansasngagaTexas, and Oklahoma.

The cause for the decline of this species is resrt) understood. Declines could be a
result of habitat fragmentation, habitat loss, aasclimitation, pesticides, disease,
light pollution, or a combination of these factorSpecies experts believe the primary
causes of decline are habitat loss and fragmentatio

In Kentucky, USFWS lists the American burying beetlk historically known from
Fayette, Henderson, Jefferson, Lyon, and Trigg ttesinThe last American burying
beetle found in Kentucky came from Trigg Countyl®74. The USFWS considers

this species to be extirpated from the state of Keuncky.

15. Louisville Cave Beetle
The Louisville cave beetld?6eudanopthalmus troglodytesas listed as a candidate
species in 1994, 59 FR 58982 59028. It was demtritom specimens collected from
Oxmoor Cave, Jefferson County, Kentucky. During4,9%urveys of other caves that
could potentially support the species were condltie J. Lewis. Ten caves were
surveyed and the species was found in only ongtiaddi cave (Eleven Jones Cave).
Oxmoor and Eleven Jones Caves are both within thaskille metropolitan area.
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Urban expansion has resulted in the loss of Oxri@we. In about 1990, the entrance
to the cave was bulldozed shut and a residentladigision was built over the area
(Center for Biological Diversity, http:// www. biogical diversity. org/ swchd/
PROGRAMS/ bdes/ cp/ petitions/ INSECTS.pdf). Elev#ones Cave is located
1,600 feet southwest of the intersection of EasBarkway and Poplar Level Road on
the west bank of the south fork of Beargrass Clemkering the Louisville Cemetery
(Kleber, 2000).The cave is located approximately two miles soutlthe proposed
project.

Project Area Context:
Eleven Jones Cave, the only extant location forsihecies, is located approximately
two miles south of the proposed project.

16. Interior Least Tern
The Interior Least tergSterna antillarumy was listed by the USFWS May 28, 1985,
50 FR 21784 21792. It is a widely distributed sps®f the Atlantic and Gulf Coasts,
but the interior race is found very locally. lthee smallest member of its family. Both
sexes of the bird are very similar in appearance.

The species’ conservation and survival have besaneaern for a long time because of
habitat alterations, and the low numbers of bird®pen or sparsely vegetated
sandbars, gravel beaches, and alluvial islandshnduie the tern’s most used nesting
and feeding sites, have been modified greatly byagament strategies of major river
systems. Least terns are also known to nest aficiait habitats, such as dredge
islands, dike fields, shores of reservoirs, and -made sand and gravel pits. To an
extent, these areas may have replaced naturabimest Eggs are generally laid in a
shallow depression in the sand or gravel.

The Interior Least tern is a migratory bird, spegdits winter along the Gulf Coast
from Texas to northern South America. Its breediagge historically included the
Arkansas, Missouri, Mississippi, Ohio, Red and Bi@nde River systemsThe tern
has continued to breed in most of these river systdut its distribution is restricted
to those streams less altered. Numbers of thes birave apparently declined
proportionately with modifications to sandbar asthmd habitats. The terns are also
very susceptible to nest and chick loss becausleeofature of the ephemeral habitats
in which they nest. In Kentucky, the interior leéstn is a summer resident. It nests
along the Ohio and Mississippi rivers in westermtdeky (Kentucky Department of
Fish & Wildlife Resources, 2007)Each year, about 300 pairs nest in the regioryTh
nest directly on the sand in small scrapes thegterby spinning in a circle. These
small birds nest on sand and rock islands whicleapplong the rivers in summer.
The nearest known nesting colony of the tern i§ibson County, Indiana, which is
roughly 100 miles west of the project. The terhigorically known from the Falls of
the Ohio River area, and has attempted to nese thethe past (1967), but was not
successful. No Least terns were identified dupragect field studies.
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Causes of decline in the Interior least tern paputa have been due largely to human
activities, including construction of navigationndg that alter sand and gravel bars in
the rivers, and recreation in habitat areas thatcaase adults to abandon nests.

Project Area Context:

According to the Kentucky Department of Fish andldife Resources, near
Lewisport, Kentucky, is the only known island (lsth#18) in the Ohio River with
nests of the endangered interior least tern. ibughly 100 miles west of the project.
The tern is historically known from the Falls oét®hio River area, and has attempted
to nest there in the past (1967), but was not ssfak According to correspondence
from the Kentucky Ecological Services Field Statainthe USFWS, the species has
been a sporadic nester on shoals or small islantfeiOhio River, including two sites
in Spencer County, Indiana.

17. Piping Plover (migrant only)
Piping plover(Charadrius meloduspopulations were federally listed as threatened
and endangered in 1985, 50 FR 50726 50734. Inug€kwptthis species is listed as a
“migrant only” by the USFWS. The Northern Grea@iRt and Atlantic Coast
populations are threatened, and the Great Lakeslgtopn is endangered. Piping
plovers are considered threatened throughout thietering range. According to the
last breeding census in 1996, the Northern Greah®population is the largest of the
three breeding populations, numbering approximateB@8 breeding pairs. The
Atlantic Coast population consists of 1372 breedpayrs, and the Great Lakes
population was has only 32 breeding pairs. Thedsghoncentration of birds reported
in winter censuses are found in Texas, Louisiama, Elorida. However, only 63
percent of the breeding birds counted in 1991 weperted during the winter census,
suggesting that important wintering areas arewtiknown.

Piping ploverqdCharadrius melodusare small shorebirds approximately seven inches
long with sand-colored plumage on their backs armvie and white under parts.
Breeding birds have a single black breast banda&ktbar across the forehead, bright
orange legs and bill, and a black tip on the Biliring winter, the birds lose the black
bands, the legs fade to pale yellow, and the leidames mostly black (USFWS, All
About Piping Plovers, http://www.fws.gov/plover/taditml).

Piping plovers breed only in North America in thiggographic regions: the Atlantic
Coast, the Northern Great Plains, and the Greagd.aktlantic Coast plovers nest on
coastal beaches, sand flats at the ends of satsdasy barrier islands, gently sloped
fore dunes, sparsely vegetated dunes, and washaoe&s cut into or between dunes.
Plovers in the Great Plains make their nests on,cgEarsely vegetated sand or gravel
beaches adjacent to alkali wetlands, and on beashed bars, and dredged material
islands of major river systems. Great Lakes pigloyers breed on sparsely vegetated
beaches, cobble pans, or sand spits of sand dusystems along the Great Lakes
shorelines. Piping plovers from all three breedpapulations winter along South
Atlantic, Gulf Coast, and Caribbean beaches anddaslands, primarily on intertidal
beaches with sand and/or mud flats with no or gparse vegetation.
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Plovers arrive on the breeding grounds during malél through mid-May and
remain for three to four months per year. They tlanee to four eggs in shallow
scraped depressions lined with light colored pebbled shell fragments. The eggs are
well camouflaged and blend extremely well with theurroundings. Both sexes
incubate the eggs, which hatch within 30 days, lamith sexes feed the young until
they can fly, about 30 days after hatching. Plovdepart for the wintering grounds
from mid-July through late October. Breeding andteting plovers feed on exposed
wet sand in wash zones; intertidal ocean beachslwiaes; washover passes; mud-,
sand-, and algal flats; and shorelines of stre@pbemeral ponds, lagoons, and salt
marshes by probing for invertebrates at or jusbwethe surface. They use beaches
adjacent to foraging areas for roosting and pregnsmall sand dunes, debris, and
sparse vegetation within adjacent beaches prounddtes from wind and extreme
temperatures.

In recent decades, piping plover populations haastatally declined, especially in
the Great Lakes. Breeding habitat has been rephadedshoreline development and
recreation. Availability of quality foraging and asting habitat in the wintering
grounds is necessary in order to ensure that aguatee number of adults survive to
migrate back to breeding sites and successfully nes

In Kentucky the piping plover is a transient bitthtt uses shallow water wetlands,
flooded agricultural fields, and shoreline, mudflabhd sandbar habitat of lakes and
rivers. Key habitat locations in Kentucky are si@mt lakes in Warren and Christian
counties, shoreline of Kentucky and Barkley lales] mudflat and sandbar habitat on
the Tennessee, Ohio, Mississippi, and CumberlangrRi(Kentucky Department of

Fish and Wildlife Resources, 2005).

Project Area Context:

Key habitat locations in Kentucky are transienekikn Warren and Christian counties,
shoreline of Kentucky and Barkley lakes, and mudfiad sandbar habitat on the
Tennessee, Ohio, Mississippi, and Cumberland Rifestucky Department of Fish
and Wildlife Resources, 2005). Kentucky Departnudrfeish and Wildlife Resources
list the piping plover as having a documented r@éctmom Jefferson County,
Kentucky. Mengel indicated that the piping ploveas a rare transient in Kentucky.
He described it as rare in Kentucky with most @& teéw records being from the Falls
of the Ohio River between August and October (M&M#65).
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VI. SURVEY METHODS

Prior to on-site investigations of the project arapplicable aerial, geologic and
topographic quadrangle maps were reviewed for pialemabitat areas. Field
investigations began in early 1999 and continueduigh 2000. Additional field
investigations were conducted in 2007. Speciateavas taken for the rare plant and
animal species and potential habitat within thejgmtoarea, and those surveys are
detailed here.

1. Indiana Bat (Myotis sodali$
Literature sources were checked for known Indiaat tbbernacula in the project
vicinity. The project area was searched for thesence of caves during field
investigations. No Indiana bat hibernacula arewkmdrom the area, nor were any
found during field investigations.

A previous Indiana bat record near the projectidorrwas supplied by the KSNPC,
and the USFWS indicated that the Indiana bat mighiabit the project area,

particularly in the east end of the Louisville Mgiolitan Area and in Clark County,

Indiana where forested riparian areas occuffopographic maps and aerial
photographs along with existing Indiana bat recavdse studied to plan sites where
mist net surveys should be conducted.

In 1999, mist-netting efforts were conducted inhblstdiana and Kentucky at thirteen
different sites (with multiple net locations petesi(Exhibit 1) for a total of fifty-three
net nights within the project corridor. Sites wéoeated along project area streams
having mature trees and a relatively closed canepych created a natural flyway for
the foraging bats. Areas with more than 30 m (68nature trees on both sides of
streams seem to be the preferred foraging habitaliana bats feed on flying insects
typically found over canopied streams. Two sizes36f mm (1.4") mesh nets
(approximately 12 m [397 x 2.6 m [8.5] and 6 nD]2x 2.6 m [8.57) were used,
according to stream widths. All nets were set fades high under an enclosed
canopy. Nets were raised at dusk and taken down from midnig 2:00 A.M.,
dependent upon bat activity in the areBat detectors helped to determine activity
levels in the area. The USFWS recommends misiagdbe conducted between May
15 and August 15, after which time, the young efykar have likely dispersed.

When captures were made, mist nets were loweredcaptured specimens were
removed from the net. All bats were identified dpecies, gender, and reproductive
condition (gravid or non-gravid) and specific pltgdi measurements were taken.
Captured specimens were then marked on the wingra@edsed unharmed. This
marking allowed any recaptures to be easily recaghi

In an effort to identify the maternity roost treéw the Indiana bat and enable
biologists to determine if roost trees occur in ftthieect path of any particular

alternative, mist-netting and telemetry studiesen@nducted again in the summer of
2000. Mist nets were set up at sites where Indoats were captured in 1999, as well
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as other potential sites. Sites netted in Indiand Kentucky during the 1999 and
2000 seasons included (site numbers corresponahibers located on Exhibit 1):

1) Lancassange Creek at Utica Pike;

2) Lentzier Creek at Utica Pike;

3) Lentzier Creek approximately one mile north of dtRike;

4) Goose Creek at Orion Road;

5) the confluence of Goose Creek and Little GooselCree

6) Goose Creek off Woodstone Way;

7) an unnamed tributary to Harrods Creek northwe8hafdow Wood Lane;

8) Hunting Creek (also a tributary to Harrods Creetd Box 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 sedtugine sites, with a total of seventy
net nightsfor the 2000 mist-netting season. It was anticigpdteat captured Indiana
bats would be tracked back to the maternity roce#st Total mist-nets set in both
field seasons, at a total of thirteen sites, dgdaine hundred twenty-three net nights.

As reported below, Indiana bats were captured dutte 1999 and 2000 sampling.
No additional sampling has been completed. Indiaats are assumed to still be
present in the areas in which they were capturedigusly and in the general project
area.

2. Gray Bat (Myotis grisescens

Literature sources were checked for known graychees in the project vicinity. The
project area was searched for the presence of chwasg field investigations. In
southern Indiana a gray bat maternity colony isvkmdrom a flooded abandoned
limestone quarry at Camp Chelan near Sellersbundjaha (approximately 9 miles
from downtown Louisville) (Exhibit 1). Additionallygray bats have been captured on
the property of the INAAP at Charlestown, Indiaaad another roost is thought to
exist there in one or more of the numerous cavest ikely in the upper Jenny Lind
Run area.

Plans for field studies for the Gray bat followdett of the Indiana bat. The USFWS
advised of the potential for the Gray bat to oaweithin the proposed project corridor.

KSNPC provided a previously known record of theydrat in the general area of the
proposed project. The same mist net sites usstutty the Indiana bat in 1999 and
2000 were also used to determine if the Gray bedgied over streams within the
project corridor (Exhibit 1). Gray bats capturedr@vquickly examined, measured and
released unharmed.

After confirming during 1999 that Gray bats foragéhin the Louisville Bridges
project impact area, further telemetry work wasessary to try to delineate the
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maternity roosts and determine whether or not tbegur within the area of any
proposed alternatives. Sites from which the batrewdocumented in 1999
(Lancassange and Goose Creek drainages) wereitedvis June 2000, and three new
sites were also netted. All sites were ripariarridors within the proposed project
area.

Small transmitters were attached to the backseofitle (four females, one male) bats,
which were then released unharmed. Because petsdno@ the USFWS
Bloomington Field office had informed the biologisif a Gray bat maternity colony
near Sellersburg, Indiana (Whitaker et al., 20@19,team monitored that area during
emergence in order to determine whether the captoa¢s used the Sellersburg site
(approximately 9 miles from downtown Louisville)(&Ekit 1). The INAAP at
Charlestown, Indiana was also monitored during gere. USFWS personnel
believe a maternity colony exists there also, nliksty in the upper Jenny Lind Run
area (Exhibit 1)(Whitaker et al., 2001). The Goose Creek drainagea was
monitored with receivers during emergence timesyand determine if a maternity
colony may exist in eastern Jefferson County, Kektu Results from the telemetry
studies are included in Section VII.

Gay bats were captured during the 1999 and 200@Ilsam No additional sampling
has been completed. Gray bats are assumed tbestitesent in the areas in which
they were captured previously and in the genexgkpt area.

3. Running Buffalo Clover (Trifolium stoloniferum)

The Running buffalo clover's habitat descriptiongrev carefully studied by the
environmental team prior to 1999 field surveys. otn sites were examined in an
effort to familiarize team members with the plardteracteristics. Topographic maps
and aerial photographs were studied to plan fietd/iies in areas of high potential
habitat. In some cases, sites were driven andradxsdo further determine habitat
potential. Those areas chosen as high probalsitss were walked and closely
examined from late May to mid-June, 1999, whichthis plant’s prime flowering
period.

An additional survey of the A-15 and C-1 alignmeimsdndiana was conducted on
May 10 — 11, 2007, within the known blooming permfdthe clover. Two botanists
with JF New, Inc. walked the alignments and allepdially suitable habitats for the
successful growth of the clover were identified @eadrched for the presence of the
species. The surveyed areas consisted of deep wandswoods with thick
undergrowth, open fields and actively mowed lawiery little suitable habitat was
found in either corridor. It was concluded thag¢ ttlover does not presently occur
within the surveyed areas.

Zach Couch with the Division of Environmental Ansiy; Kentucky Transportation
Cabinet conducted a survey of the C-1 and A-15alignts in Kentucky during the
spring of 2008. Very little suitable habitat was found in eitherredor. It was
concluded that the clover does not presently oadtinin the survey areas.
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4. Short's Goldenrod Solidago shorti)

Prior to initiating fieldwork for the project, bagtound information and studies on the
Short’'s goldenrod were reviewed. Geographic magsijal photographs, and
topographic maps were examined to help determingengal habitat to be
investigated. The environmental team conductdd Barveys similar to the surveys
conducted for the Running buffalo clover. The sys/were conducted in September
and October 1999 for Short's goldenrod in potertaitats throughout the project
area. In particular, areas were thoroughly sear¢hat had historic records of the
plant near the Falls of the Ohio.

The most recent list for Kentucky, compiled by tKentucky Field Office of the
USFWS does not list Short’s goldenrod for Jeffers@Qounty, Kentucky, presumably
because they now consider it to be extirpated themed as mentioned above it is
considered to be extirpated from the Falls of théhi®. It is not listed for Clark
County, Indiana.

5-13. Fresh Water Mussels
Pink Mucket (Lampsilis abruptg
Orange-footed Pimpleback Plethobasus cooperianis
Fat Pocketbook Potamilus capak
Ring Pink (Obovaria retusa
Clubshell (Plerobema clava
Fanshell(Cyprogenia stegaria)
Rough Pigtoe(Pleurobema plenum)
SpectaclecaséCumberlandia monodonta)
SheepnoséPlethobasus cyphyus)

In 1999, a mussel brail was used to determine theemce of mussel beds within the
proposed alignments. A brail is an excellent reexssance tool because a large area
can be sampled in a short time. Brailing was @diZzo determine the presence of
mussels within the areas of the proposed alignmebitsil transects were established
between approximately 150 m (500') upstream andm5800") downstream dE-1
and C3 (collectively), C2, B1, A8, A13-15 and A16. At the time of sampling, A8
was considered a viable alignment. However, duthéonumber of archaeological
resources impacted by the alignment, it was eliteth@rior to the development of the
DEIS. Alignment A9 was designed as an alternate east route. Transects were
spaced 30m (100", 60m (200", 90m (300", and 1&W8") from the banks. The brail
was deployed at the upstream end of each transdcslawly dragged downstream.
The brail was retrieved at the end of each trarsewhich time the debris and unionid
shells were removed. Riverbanks and shallow sdats fassociated with the
alternatives were searched for unionid shells ardunionids. All mussels collected
were measured, aged, sexed, and counted.

Within each alignment that was sampled, habitat wharacterized to estimate
suitability for mussels. Water depth was determiingh a depth recorder at the end
of each brail transect. Substrate composition essnated from a petite ponar grab
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sample. Water temperature and dissolved oxygen) {@€e measured with a YSI

DO meter. Water clarity was measured with a stahd&ecchi disk within each

sampled area. Studies were conducted in SepteartteNovember 1999. River
conditions during both months were good for brailimnd both sampling sessions
were conducted under low flow conditions.

To supplement the brailing surveys previously désedl, mussel surveys were
conducted September 4-10, 2007. The primary dbgstof this survey were to

determine presence/absence of federally listed ehsjssuitability of substrates for

mussel colonization, the presence of mussel baus,tfee general species diversity
upstream, downstream and within the disturbanca afghe proposed bridge piers.
The USFWS, Kentucky Field Office was consulted assisted in the development of
the survey methodology. A SCUBA mussel survey desgned and conducted at the
two proposed crossings of the Ohio River and oopgsed crossing of Harrods creek.

The methodology employed survey transects (contisustrips) that were set
perpendicular to the river flow. Ohio River traosewere placed at the two proposed
Ohio River crossings. Multiple transect groups eveecessary to cover the width of
the Ohio River. Three transect groups were utiligeediana shoreline = Group A,
center channel = Group B, and Kentucky shorelin&reup C) at the downtown
Louisville/Jeffersonville crossing (C-1 alignmemgar Ohio River Mile (ORM) 603
(see Figure 4). Two transect groups (East Entiradshoreline = Group D, and East
End Kentucky shoreline = Group E) were placed atThansylvania Beach crossing
near ORM 595 (A-15 alignment) (see Figure 3). bidsrCreek Transects were placed
at one location near the Harrods Creek subdivigfgroximately 950 meters (3,120’)
downstream of the US 42 Crossing of Harrods Craekefferson County, KY (A-15
alignment) (see Figure 2).
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For the Ohio River crossings, three transects weté0 meters (165’) apart with the
middle transect crossing at the center of eachgeridier (or set of piers). Two
additional transects were placed 100 meters (3809rt downstream beginning 50
meters (165’) below the downstream most pier cendtdransect. One additional
transect was placed 100 meters (300’) above theagps most pier centered transect.
Transect lengths werdetermined based on recommendations from the USFWS,
Kentucky Field Office. Please refer to Figure i &odiagram illustrating Ohio River
transect placement.

Harrods Creek transects (see Figure 2) were plpegaendicular to stream flow and
stretched across the entire creek. Three transents placed across the stream 100
meters apart. In the absence of design detailidivad) definitive pier locations, the
center transect was set originating at latitudefitoile coordinates supplied by
Community Transportation Solutions and identifiedbeing located on the crossing
centerline. Utilizing aerial photography, projetiapping and Arc Map 9.0 GIS
Software, transect locations were established aatitude/Longitude points were
generated for transect endpoints. For those tcéiseith onshore endpoints,
downstream transects were located using a Trembete X3 GPS device. From this
point, a survey tape was utilized to locate 50 00 Ineter (165 — 300’) transect
intervals upstream. Transect endpoints (thoseherstreambank) were marked with
labeled wooden stakes. Transects were stretcloed fne shore perpendicular to
stream flow to the distance determined by the suteam and USFWS, KY Field
Office. Transects with both endpoints within tinver were established in a similar
fashion but one endpoint for each transect wastddcasing GPS, after which a
transect anchor was dropped. Transects were tinetched perpendicular to river
flow. Transect lengths are shown in Table 1. Seats were delineated with nylon
rope weighted with five to ten pound weights atmiéter (30’) intervals to keep the
rope in place on the river bottom. Yellow, plastiembered tags were affixed to the
rope at 10 meter (30’) intervals to mark the trahsections. This survey design
allowed mussel locations to be approximated, arubstsate and water depth to be
recorded and mapped.

Visual inspection of the transects, utilizing SCUBAd snorkeling, covered an area
within one meter on each side of the transect. Mfractical, divers searched for
mussels below the substrate surface by feeling diberihe top layer to a depth of
approximately four inches or by “fanning” surfaagbstrates away and waiting for
river flow to clear the water of suspended sedimernBubsurface searching proved
impossible in those areas most heavily silted (siy close to shore) and
unnecessary in bedrock areas. Transects wereigdled! into 10 meter intervals at
the ends of which divers working transects wouldhownicate substrate, visibility
and diving conditions as well as information on suls collected to surface support
team via under-water radios contained in Ocean Regftune Il communications
systems. Relic mussel valves were kept for futtgference and are stored at
Copperhead Consulting in Paint Lick, KY. Live meilsswere held briefly in water
buckets for photographing, measurement & verifaratby mussel experts waiting on
the support vessels. After processing, live mgsaere returned to the approximate
location they were removed from.
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Table 1: Mussel survey transect number, length, group,|@cation

Transect Length Transect Location

Number (meters) Group
DTO1 190 A C-1, Ohio River at Jeffersonville — Indiana shareli
DTO02 190 A C-1, Ohio River at Jeffersonville — Indiana shareli
DTO3 220 A C-1, Ohio River at Jeffersonville — Indiana shareli
DT04 220 A C-1, Ohio River at Jeffersonville — Indiana shareli
DTO5 220 A C-1, Ohio River at Jeffersonville — Indiana shareli
DTO06 190 A C-1, Ohio River at Jeffersonville — Indiana shareli
DTO7 160 B C-1, Ohio River at Louisville — centéaanel
DTO8 160 B C-1, Ohio River at Louisville — centéaanel
DTO09 160 B C-1, Ohio River at Louisville — centéaanel
DT10 160 B C-1, Ohio River at Louisville — centéraanel
DT11 160 B C-1, Ohio River at Louisville — centéraanel
DT12 80 B C-1, Ohio River at Louisville — centeracimel
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
EEO1 190 D A-15, Ohio River at Transylvania Beadhdiana shoreline
EEO2 190 D A-15, Ohio River at Transylvania Beadhdiana shoreline
EEO3 190 D A-15, Ohio River at Transylvania Beadhdiana shoreline
EEO4 190 D A-15, Ohio River at Transylvania Beadhditana shoreline
EEOQ5 190 D A-15, Ohio River at Transylvania Beadhdiana shoreline
EEO06 190 D A-15, Ohio River at Transylvania Beadhdiana shoreline
EEOQ7 190 E A-15, Ohio River at Transylvania Beach — KY shareli
EEO8 190 E A-15, Ohio River at Transylvania Beach — KY shareli
EEOQ9 190 E A-15, Ohio River at Transylvania Beach — KY shareli
EE10 190 E A-15, Ohio River at Transylvania Beach — KY shareli
EE11 190 E A-15, Ohio River at Transylvania Beach — KY shareli
EE12 190 E A-15, Ohio River at Transylvania Beach — KY shareli
HCO1 30 HC A-15, Harrods Creek
HCO02 30 HC A-15, Harrods Creek
HCO03 30 HC A-15, Harrods Creek

14. American Burying Beetle Nicrophorus americanus)
The USFWS considers this species to be extirpatedhfthe state of KentuckyNo
field surveys were conducted for the species.

15. Louisville Cave BeetleFseudanopthalmus troglodytes)

No survey was done for the Louisville Cave Beetl&€he Louisville cave beetle
(Pseudanopthalmus troglodytas)historically known from Oxmoor Cave and Eleven
Jones Cave, Jefferson County, Kentucky. Urban estparhas resulted in the loss of
Oxmoor Cave. Eleven Jones Cave is located 1,&00stmithwest of the intersection
of Eastern Parkway and Poplar Level Road on the Wwask of the south fork of
Beargrass Creek bordering the Louisville Cemetéthelfer, 2000). The cave is
located approximately two miles south of the pre@abgroject.
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16. Interior Least Tern (Sterna antillarum)

Literature was searched and documented sightings stadied prior to field studies.
Personal conversations were held with recognizgeeres. Historically, John James
Audubon documented the Interior least tern on theo@®iver. Prior to construction
of the navigation dam on the Ohio River, more $léahabitat was available in
Jefferson County and around Louisville. The ardiacent to the Falls of the Ohio
River, where the bird has been sighted on numesocasions, as well as open areas in
Indiana were examined during field investigations.

On August 30, 2007, a field survey was conductedttie Interior least tern. The
primary focus area for the least tern included eeplosand and gravel bars near the
Downtown Bridges at the C-1 alternative locationdan the vicinity of the A-15
alternative location crossing of the Ohio Rivertie East End, and near the water
settlement ponds of the Louisville Water Companyhe East End (see Exhibit 5).
No evidence of the least tern was observed in drithese areas. In the East End,
various bird species were observed, but none vderdified as the least tern.

17. Piping Plover(Charadrius melodus)Ymigrant only)

Literature was searched and documented sightings stadied prior to field studies.
On August 30, 2007, a field survey was conductedHe piping plover. The primary
focus area included exposed sand and gravel barstime Downtown Bridges at the
C-1 alternative location; and near the A-15 altéwealocation crossing of the Ohio
River in the East End, and near the water settléemends of the Louisville Water
Company in the East End (see Exhibit 5). No ewdeaf the piping plover was
observed in any of these areas. In the East Earthus 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 ameawere any found during field
investigations.

Indiana bats were caught from two sites duringli@9 field investigations. On July
12, 1999, a lactating female Indiana bat was caagh®:30 A.M. over Goose Creek
near Orion Road (Site 4{yee Exhibit 3). Again, on July 28, 1999, a pestdting
female Indiana bat was caught at the junction obgeoand Little Goose Creeks at
1:35 A.M. (Site 5) (see Exhibit 3). Both bats weyeaickly examined, marked for
identification, and released. The bat caught aig8f.ittle Goose Creeks was caught
thirty minutes later in the same net. Capturingatjactating female bat in the same
net twice indicates that a maternity colony is Ik be near Goose Creek in eastern
Jefferson County, Kentucky. Furthermore, it isgagis that the bat was not using the
creek as a route to the roost tree, but ratherdbst tree was probably close to the
capture site. If the bat was using Goose Creekrasite between its foraging site and
the roosting tree, it would not likely of been aaed twice in thirty minutes.
However, if the bat was captured at emergence gaith &n the early morning, it could
be conceivable that Goose Creek is utilized aslkang route to the roost tree, which
may be approximately 2.5 km (1.5 miles) from thetaee site. Therefore, it was
important to identify the maternity roost trees fioe Indiana bat in order to determine
if they occur in the direct path of any particuddternative.

In an effort to identify the maternity roost trdes the Indiana bat to determine if they
occur in the direct path of any alternative, mistting and telemetry studies were
conducted in the summer of 2000. Sites netted d@tduGoose Creek at Orion Road
(Site 4), and the confluence of Goose and Littleo&o Creeks (Site 5). Three
additional sites were also sampled: the Lentzieze€rdrainage area in southern
Indiana (Sites 2 & 3), Goose Creek near Woodstomag {®Bite 6), and a tributary to
Harrods Creek in east Jefferson County, Kentuckie (B (see Exhibit 1). A number
of nets were set at each site, totaling seventyiggits for the 2000 netting season. It
was planned that captured Indiana bats could lm&ddaback to the maternity roost
trees. However, no Indiana bats were caught ir2@0® season. Therefore, it was not
determined if the Indiana bat maternity roosts oacuhe direct path of any proposed
alternative. Because lactating Indiana bats wargglst foraging on Goose Creek in
1999, there is likely a maternity site in the gaeherea. Previous studies document
that Indiana bats may forage 2.5 km (1.5 milesnftbe maternity site. Therefore, it is
conceivable that the bats could have been somandestfrom the maternity colony
when they were captured in mist-nets. Exhibit Jitdies areas of potential "known
habitat" within 5 miles of documented maternity tceip record of Indiana bat based
upon archival records and field investigations.eSéhareas total approximately 10,049
acres. It is not meant to identify exclusive fonggareas for the Indiana bat, but
rather provide a general representation of the #r@amay be utilized by the Indiana
bat within the limits of the project. Investigat® did not determine the location of
any maternity trees.
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The project area contains potential habitat foridnd bat, and the Kentucky
Transportation Cabinet is assuming that the spesi@sesent in the area. Exhibit 1
shows Indiana bat sampling sites and sites whedgara bats were captured.
Approximately 180.2 acres of Indiana bat habitatuoowithin the proposed project
right-of-way, and will be lost by construction diet new road.

2. Gray Bat
During 1999 and 2000 field studies, a total of ttyemne gray bats were caught in
mist nets. Nine gray bats were caught during ®@91mist-netting season in both
Kentucky and Indiana over area streams. Gray laatght during mist-netting efforts
were carefully removed from the nets, examinedrafehsed at the site of capture.

In Kentucky, the gray bat was previously recordexif the forested riparian area in
the Little Goose Creek drainage area between UshdZRiver Road in east Jefferson
County (KSNPC data). In southern Indiana a grayrbaternity colony is known
from a flooded abandoned limestone quarry at Cahgddd near Sellersburg, Indiana
(approximately 9 miles from downtown Louisville) Xbit 1), and gray bats have
been mist-netted from Muddy Fork Creek and SilvexeR near the quarry (Exhibit 1)
(Whitaker et al., 2001). Additionally, gray ba@vie been captured on the property of
the INAAP at Charlestown, Indiana; and another ra®ms$hought to exist there in one
or more of the numerous caves, most likely in thpen Jenny Lind Run area (Exhibit
1) (Whitaker et al.,, 2001). The USFWS has identifggdy bat habitat and the
presence of a maternity colony within the JennydLRun and Little Battle Creek
drainages on the INAAP (Exhibit 1). The USFWS haggested the protection of
portions of INAAP area with a permanent conservatione ranging from a minimum
land area of 2,100 acres to an optimal land aréx38f0 acres. This range reflects the
need for protection of the riparian, floodplain amgland foraging areas used by bats
in addition to the karst features. The majoritytled suggested conservation acreage is
on the IDNR allotment. However, portions of theideated USFWS conservation
areas fall within the Clark County and Army appamtnents. Much of the maximum
conservation area is delineated on the sectoreokitie that would remain in military
control.

Mist-netting efforts produced a number of Gray péatsth in Indiana and Kentucky
(Exhibit 1). Five Gray bats were caught in the GoQseek drainage, four of which
were captured at the junction of Goose and Litttm$2 Creeks. The remaining Gray
bat was caught along Goose Creek, behind Orion Rd2wae of the four bats from
Goose Creek area was a post-lactating female, aseauvenile male, and three were
adult males. Four other Gray bats were mist-ndtielddiana from the Lancassange
Creek drainage. One bat was also a post-lactatmale; all others were adult males.

Table 2 provides a summary of the sites where Gaty were caught during the 1999
mist-netting season for the proposed LouisvilledBes project. Gray bats caught
during mist netting efforts were carefully removédm the nets, examined and
released at the site of capture.
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Table 2 — Gray Bats Captured During 1999 Mist-Neting Efforts

Location/date Time Gender
Description

Goose Creek off Orion Rd/12 July, 1999 (NS 1:30 A.M. Adult Male
Junction of Goose and Little Goose Creeks /27 1:15 A.M. Post-lactating female
July, 1999 (NS-5)

Adult Male
Goose and Little Goose Creeks/27 July, 199! 12:30 A.M.
(NS-5)
Goose and Little Goose Creeks/27 July, 1999 1:00 AM. Juvenile male
(NS-5)
Junction of Goose and Little Goose/28 July, 11:45 P.M. Adult male
1999 (NS-5)
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 fietGray bat to determine if they occur
in the path of any proposed alignment, mist-nettargl telemetry studies were
conducted in the summer 2000.

As with the Indiana bats, further efforts were maoehelp determine the status of
Gray bats within the project impact area and wihretitenot a maternity colony site
may exist in the area. In order to make these atetions, Gray bats caught in mist-
nets were fitted with small transmitters attachedhe backs of the bats; they were
then released unharmed. Gray bats were capturénd ihancassange drainage area in
Indiana and the Goose Creek drainage area in Klentud total of twelve gray bats
were captured during the 2000 mist-netting seasotl, one escaping prior to its
identification. Five of the twelve captured batere tracked for several nights until
signals were located (Table 3). Four bats wereké@ to a known quarry maternity
site in Sellersburg, Indiana; (approximately 8 mif@rthwest of the capture site) (see
(Exhibit 1). The fifth bat was never detected. t®¢ five Gray bats tracked, there
were two males and three females.
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Table 3 — Gray Bats Captured During 2000 Mist-Nettg Efforts

Site of Date of
Capture Capture Tracked Notes
Lancassange 7 June 9-June, Sellersburg 9:20 P.M non-reproductive male, band
Creek, IN- 10 June, Sellersburg, 9:35 P.N number YO02H
NS-1
Goose Creek, 22 June 23 June, Sellersburg, 9:40 P.\ reproductive male, band number
KY- NS-4 24 June, Sellersburg, 9:38 P.\ A02251
Goose Creek, 22 June Not Tracked escaped
KY-NS-4
Goose Creek, 22 June Not Detected adult lactating female, band number
KY-NS-4 A02252
Goose Creek, 27 June 30 June, Sellersbug, 9:45 P.M adult lactating female, band number
KY-NS-4 then Goose Creek, 10:30 P.M A02253
1 July, Sellersburg, 9:45 P.M.
Goose Creek, 29 June no transmitter attached non-reproductive female, band
KY-NS-4 number A02254
Goose Creek, 29 June 1 July, Sellersbug, 10:00 P.M. adult lactating female, band number
KY-NS-4 2 July, Sellersbug, 9:54 P.M. A02255
Goose and 18 July Not Tracked juvenile male
Little Goose
Creek, KY-
NS-5
Goose and 19 July Not Tracked juvenile male
Little Goose
Creek, KY-
NS-5
Goose and 19 July Not Tracked juvenile male, band number A02302
Little Goose
Creek, KY-
NS-5
Goose and 20 July Not Tracked Juvenile male, band number A02256
Little Goose
Creek, KY-
NS-5
Goose and 20 July Not Tracked Juvenile male, band number A02257
Little Goose
Creek, KY-
NS-5

The project area contains potential foraging haldda gray bat, and the Kentucky
Transportation Cabinet is assuming that the spesigesesent in the areaExhibit 1
shows gray bat sampling sites and sites where drais were captured.
Approximately 22.2 acres of gray bat foraging hatbibccur within the proposed
project right-of-way, and will be lost by constriact of the new road.

3. Running Buffalo Clover
The survey did not identify any running buffaloo or suitable habitat in the project
impact area during field investigations in 1999020and 2008. There is a small
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community of plants in the Wolf Pen Branch Mill Raiarea (see Exhibit 7), but the
site is well outside of project limits. The projemtea contains no suitable running
buffalo clover habitat.

4. Short’'s Goldenrod
The most recent list for Kentucky, compiled by tKentucky Field Office of the
USFWS does not list Short's goldenrod for Jeffers@Qounty, Kentucky, presumably
because they now consider it to be extirpated themed as mentioned above it is
considered to be extirpated from the Falls of théni@. It is not listed for Clark
County, Indiana.

A number of goldenrods were identified in the vasdabitats throughout the project
impact area, but Short’s goldenrod was not foufdd.stated previously, the goldenrod
is considered extirpated from the project impaetaiThe Short’s goldenrod was not
identified in the proposed project area.

5-13. Fresh Water Mussels
Pink Mucket (Lampsilis abruptg
Orange-footed Pimpleback Plethobasus cooperianis
Fat Pocketbook Potamilus capak
Ring Pink (Obovaria retusa
Clubshell (Plerobema clava
Fanshell(Cyprogenia stegaria)
Rough Pigtoe(Pleurobema plenum)
SpectaclecaséCumberlandia monodonta)
SheepnoséPlethobasus cyphyus)

No federally listed mussels were found during 128@ 2007 survey efforts and
habitat conditions are not conducive for mussel roomties. Because historic records
show that rare mussels did occur in the sectiah@fOhio River near McAlpine Dam
and the Falls of the Ohio, it appears that degradaif habitat has indeed had an
adverse impact on viable populations of musseldaarthe Ohio River. Pollution of
streams from municipal, agricultural and industnehste discharges has been an
impact factor to mussel fauna. If stream disrui@re long-term and severe, the
mussel fauna may not be able to recover.

During the 1999 brailing survey, water was veryacleand sampling was conducted
during low flow conditions. Substrate throughoug gtudy area did not appear to be
conducive to unionids. Substrate along near baeksaconsisted of silt, clay, and
debris, with sand becoming more prevalent furthemfthe bank. The sand and
gravel in this river reach was very loose, and cartducive to supporting a stable
unionid community.

Brailing studies did not determine the presencaroéstablished unionid community
within the areas of any proposed alignments thaevesampled. All of the unionid
species collected were common in North America. Tihe species collected are
generally found in softer sediments of rivers aaklek. One live Yellow sandshell
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(Lampsilis teres was collected in the area of Alignment A-16 (néal5) on the
Kentucky side of the Ohio River. Weathered valveshe WashboardMegalonaias
nervosa and the Mapleleaf(fuadrula quadrul were also collected in association
with Alternate A-16 (near A-15). Two live Pink Heglitters(Potamilus alatuswere
collected on the upstream side of Alternate A-18afnA-15). Zebra mussels
(Dreissena polymorphaand Asian clamsQorbicula fluminea were often found
throughout the various alternate areas. No othé&teace of unionids was found
associated with any of the other alternates.

The 2007 SCUBA survey found no federally listecelior relict mussels. A single
Lampsilis ovatavas noted at EEO4 (A-15 alignment); this specmsics sporadically
in the lower Ohio River to the upper Green Rived as listed as “endangered” in
Kentucky by the Kentucky State Nature Preserves i@igsion. A singleLigumia
recta was noted at EE09 (A-15 alignment); this specgegeanerally distributed to
sporadic nearly statewide in Kentucky and is listed'special concern” in Kentucky
by the Kentucky State Nature Preserves Commisdlenmussel beds were noted.
The Asian clam and zebra mussel were abundank ahasects. Table 4 lists the live
mussels encountered during the survey. The fotigwielict shells were noted:
Amblema plicata, Elliptio crassidens, Leptodea iliag Obovaria olivaria and
Potamilus alatus

Table 4. Live mussels encountered during 2007 SCUABsurvey along transects
for the Ohio River Bridges Project at downtown Lousville and Transylvania
Beach. (DT=Downtown Alternative=C-1; EE=East End Alernative=A-15)

Species Transect Section
Amblema plicata DTO1 30-40
Amblema plicata DTO3 10-20
Leptodea fragilis DTO09 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 EEO1 60-70
Potamilus alatus EEO3 160-170
Lampsilis ovata EEO4 0-10

Ligumia recta EEOQ9 140-150
Amblema plicata EE10 70-80

Depths and substrates within the survey area ofQh& River (Table 5) were
variable, but can generally be placed into two geouMaximum depths of transects
near the Indiana shore at the C-1 (Downtown Lolles\Crossing) (DT01 — DTO06)
were relatively shallow, varying between 17 andf@8t. Except near the shore,
substrate consisted predominantly of bedrock witmoderate to heavy covering of
silt and provided no habitat for mussels. Nearerghore, silt/gravel/cobble substrate
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provided some habitat for common silt-tolerant nelsg2 live Amblema plicata
collected here).

Maximum depths of the transects near the Kentubkyes(DT13 — DT18) and at mid-
channel (DTO7 — DT12) at the C-1 (Downtown Louijilcrossing and at the A-15
(East End) crossing (EEO1 — EE12) varied generbiiyween 35 and 44 feet.
Substrates within those areas were predominatetyuneis of sand, gravel, and cobble
with moderate tdeavy coverings of silt. No obvious, consistentfedénces between
the depths and substrates at the Downtown Lougswlitossing and the East End
Crossing were discernable. Eleven live mussels csing five common silt-tolerant
species were located on those transetisptodea fragilis(2 specimens)Potamilus
alatus (5 specimens)Amblema plicatg2 specimens),.ampsilis ovata(l specimen),
andLigumia recta(1 specimen).

The Harrods Creek transects (designated HC in Tapl@-15 alignment) revealed
much shallower water depths (maximum depths frono 45 feet) and generally
poorer quality substrates. Only HCO3 revealed tsates containing gravel; HCO1
and HCO02 were of silt/clay and bedrock. No livessels were collected from Harrods
Creek.

Endangered unionids are typically collected in ggeedch communities. Few unionid
records are available in this river reach, andrdwilts of the brailing and SCUBA
surveys indicate that the area does not likely stpp species-rich community.
Substrate throughout the study area is not conduoiwnionids. In general, substrate
along near bank areas consisted of silt, clay aftisl Sand became more prevalent
further from the bank, and some gravel was notedgathe riverward transects. Sand
and gravel can be good substrate for unionidsig @onsolidated, or protected from
high flow by cobbles and boulders. Sand and grawtlis river reach was very loose,
and therefore would not support a stable unionichroonity. Surveys failed to
produce any listed mussels or mussel beds witle@mptbposed project area.

Table 5. Mussels survey: depths, substratena live mussels

DTO1 (C-1 alignment) DTO2 (C-1 alignment)
Distance  Average Sediment Live Mussels Depth Sediment Live Mussels
From Depth (excluding (feet) (excluding Corbicula and
Shore (feet) Corbicula and zebra mussels)
(meters) zebra mussels)
1” silt over 20%
0-10 0 3" silt over cobble 10 gravel, 80% cobble
1” silt over 20%
10-20 10 3” silt over cobble 11 gravel, 80% cobble
1” silt over 40%
cobble, 60%
20-30 12 3" silt over cobble 8 bedrock
1” silt over 50%
1 live Amblema cobble, 50%
30-40 15 3" silt over cobble plicata 10 bedrock
1” silt over 60%
cobble, 40%
40-50 14 3" silt over cobble 11 bedrock
3” silt over 10% 1” silt over
50-60 15 gravel, 90% cobble 13 bedrock
60-70 16 3” silt over 10% 13 1” silt over
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gravel, 90% cobble bedrock

3" silt over 10% 1" silt over 10%
gravel, 40% cobble, cobble, 90%
70-80 16 50% bedrock 13 bedrock
3" silt over 10%
gravel, 40% cobble, 1” silt over
80-90 16 50% bedrock 14 bedrock
3" silt over 10%
gravel, 40% cobble, 1" silt over
90-100 16 50% bedrock 16 bedrock
3" silt over 10% 1” silt over 10%
gravel, 40% cobble, cobble, 90%
100-110 17 50% bedrock 16 bedrock
1" silt over
110-120 17 3" silt over bedrock 16 bedrock

1" silt over 10%
cobble, 90%

120-130 18 3" silt over bedrock 17 bedrock
1" silt over

130-140 17 3" silt over bedrock 17 bedrock
1" silt over

140-150 18 3" silt over bedrock 17 bedrock

1" silt over 15%
sand, 5% cobble,

150-160 19 3" silt over bedrock 17 80% bedrock
1" silt over 5%
3" silt over 60% cobble, 95%
160-170 17 cobble, 40% bedrock 17 bedrock
3" silt over 5% sand, 1" silt over 5%
60% cobble, 35% cobble, 95%
170-180 16 bedrock 17 bedrock
1" silt over 5%
3" silt over 60% cobble, 95%
180-190 17 cobble, 40% bedrock 17 bedrock

3" silt over 10% sand,
10% gravel, 20%

190-200 18 cobble, 60% bedrock
DTO03 (C-1 alignment) DTO04 (C-1 alignment)
Distance  Average Sediment Live Mussels Depth Sediment Live Mussels
From Depth (excluding (feet) (excluding Corbicula and
Shore (feet) Corbicula and zebra mussels)
(meters) zebra mussels)
1” silt over 80%
1” silt over 80% cobble,20%
0-10 5 gravel, 10% cobble 5 bedrock
1" silt over 20%
1" silt over 90% 1 live Amblema gravel, 80%
10-20 10 gravel, 20% cobble plicata, 100 mm 10 bedrock
1” silt over 10%
20-30 10 gravel, 90% cobble 10 1” silt over bedrock
1” silt over 10%
gravel, 90%
30-40 11 1” silt over bedrock 11 bedrock
1” silt over 10%
40-50 11 cobble, 90% bedrock 11 1” silt over bedrock

1” silt over 15%
gravel, 15% cobble,

50-60 12 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 beck
80-90 15 1" silt over bedrock 15 1" silt over bedrock
90-100 15 1" silt over bedrock 15 1" silt over baeck
1" silt over 40%
100-110 16 cobble, 60% bedrock 16 1” silt over bedrock
110-120 15 1” silt over bedrock 15 1" silt ovedbeck
1" silt over 5%
120-130 16 cobble, 95% bedrock 16 1” silt over bedrock
130-140 16 1" silt over 10% 16 1" silt over becko
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140-150

150-160

160-170

170-180

180-190
190-200
200-210

210-220

Distance
From
Shore
(meters)
0-10
10-20
20-30
30-40
40-50
50-60
60-70
70-80
80-90
90-100
100-110
110-120
120-130
130-140
140-150
150-160
160-170
170-180
180-190

Distance
From
Shore
(meters)

0-10

10-20

20-30

30-40

40-50

15

17

17

16

17
18
17

17

Average
Depth
(feet)

Average
Depth
(feet)

23

23

33

29

27

cobble, 90% bedrock
1” silt over bedrock
1" silt over 30%
sand, 70% bedrock
1" silt over 25%
sand, 5% cobble, 70%
bedrock

1" silt over 5% sand,
5% gravel, 90%
bedrock

1" silt over 5% sand,
5% gravel, 90%
bedrock

1" silt over 10%
gravel, 90% bedrock
1" silt over 60%
gravel, 40% bedrock
1" silt over 10%
gravel, 90% bedrock

DTO5 (C-1 alignment)
Sediment Live Mussels
(excluding
Corbicula and
zebra mussels)

3" silt over bedrock

3" silt over bedrock
3" silt over bedrock

3" silt over bedrock
3" silt over bedrock

3" silt over bedrock
3" silt over bedrock

3" silt over bedrock
3" silt over bedrock

3" silt over bedrock
3" silt over bedrock

3" silt over bedrock
3" silt over bedrock

3" silt over bedrock
3" silt over bedrock

3" silt over bedrock
3" silt over bedrock

3" silt over bedrock
3" silt over bedrock

DTO7 (C-1 alignment)
Sediment Live Mussels
(excluding
Corbicula and
zebra mussels)

10% sand, 10%
gravel, 80% cobble

10% sand, 10%
gravel, 80% cobble

20% sand, 80%
cobble

20% sand, 80%
cobble

10% sand, 10%
gravel, 80% cobble

15

17

17

16

17
18
17

17

Depth
(feet)

Depth

(feet)

27

27

22

31

31

1” silt over bedrock

1" silt over bedrock
1" silt over bedrock
1" silt over bedrock

1" silt over bedrock
1" silt over bedrock
1” silt over bedrock

1" silt over bedrock

DTO06 (C-1 alignment)
Sediment Live Mussels

(excluding Corbicula
and zebra mussels)

<1” silt over cobble

<1” silt over bedrock
<1” silt over bedrock
<1" silt over bedrock
<1” silt over bedrock
<1” silt over bedrock
<1” silt over bedrock
<1” silt over bedrock
<1” silt over bedrock
<1" silt over bedrock
<1” silt over bedrock
<1” silt over bedrock
<1” silt over bedrock
<1” silt over bedrock
<1” silt over bedrock
<1” silt over bedrock
<1” silt over bedrock
<1” silt over bedrock
<1” silt over bedrock

DTO08 (C-1 alignment)

Sediment Live Mussels

(excluding Corbicula and

zebra mussels)

2" silt over 40%
sand, 40% gravel,
20% boulder

2" silt over 40%
sand, 40% gravel,
20% boulder

2" silt over 40%
sand, 40% gravel,
20% boulder

2" silt over 40%
sand, 40% gravel,
20% boulder

2" silt over 40%
sand, 40% gravel,
10% cobble, 10%
boulder
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50-60

60-70

70-80

80-90

90-100

100-110

110-120

120-130

130-140

140-150

150-160

Distance
From
Shore
(meters)

0-10

10-20

20-30

30-40

40-50

50-60

60-70

70-80

80-90

32

31

33

35

37

35

32

32

35

35

35

Average
Depth
(feet)

33

32

31

30

27

28

29

34

35

10% sand, 10%
gravel, 80% cobble

70% sand, 30% grave

90% sand, 10%
cobble

90% sand, 10% grave

40% sand, 35%
gravel, 25% cobble
25% sand, 25%
gravel, 50% cobble
2% sand, 28% gravel,
70% cobble

15% sand, 15%
gravel, 70% cobble

15% sand, 15%
gravel, 70% cobble

15% sand, 15%
gravel, 70% cobble
30% sand, 70%
cobble

DT09 (C-1 alignment)
Sediment Live Mussels
(excluding
Corbicula and
zebra mussels)
<1” silt over 25%
sand, 25% gravel,
30% cobble, 20%
boulder
<1” silt over 20%
sand, 20% gravel,
60% cobble
<1” silt over 20%
sand, 20% gravel,
30% cobble, 30%
boulder
<1” silt over 15%
sand, 15% gravel,
40% cobble, 30%
boulder
<1” silt over 20%
sand, 20% gravel,
30% cobble, 30%
boulder
<1” silt over 20%
sand, 20% gravel,
40% cobble, 20%
boulder
<1” silt over 20%
sand, 20% gravel,
30% cobble, 30%
boulder

<1” silt over 5% sand,
5% gravel, 20%
cobble, 70% boulder
<1” silt over 30%
sand, 25% gravel,

34

35

37

30

30

33

33

39

38

41

42

Depth
(feet)

28

29

30

30

32

32

34

36

32

2" silt over 40%
sand, 40% gravel,
10% cobble, 10%
boulder

2" silt over 90%
sand, 10% boulder
2" silt over 40%
sand, 50% gravel,
10% boulder

2" silt over 40%
sand, 50% gravel,
10% boulder

2" silt over 30%
sand,20% gravel,
40% cobble, 10%
boulder

2" silt over 90%
sand, 10% boulder
2" silt over 90%
sand, 10% boulder
2" silt over 90%
sand, 10% gravel
2" silt over 70%
sand, 20% gravel,
10% boulder

2" silt over 70%
sand,20% gravel,
10% cobble

2" silt over sand

DT10 (C-1 alignment)

Sediment Live Mussels

(excluding Corbicula and

zebra mussels)

coating silt over
20% sand, 10%
gravel, 70% cobble
coating silt over
30% sand, 70%
cobble

coating silt over
70% sand, 30%
boulder

coating silt over
30% sand, 30%
gravel, 20% cobble,
20% boulder
coating silt over
70% sand, 20%
gravel, 10%
boulder

coating silt over
35% sand, 35%
gravel, 10% cobble,
20% boulder
coating silt over
40% sand, 20%
gravel, 10% cobble,
30% boulder
coating silt over
40% sand, 20%
gravel, 10% cobble,
30% boulder
coating silt over
35% sand, 35%
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90-100

100-110

110-120

120-130

130-140

140-150

150-160

Distance
From
Shore
(meters)

0-10

10-20

20-30
30-40
40-50

50-60

60-70

70-80

80-90

90-100

100-110

110-120

33

29

29

37

39

40

43

Average
Depth
(feet)

31

31

29
28
30

33

34

33

30

35

37

35

30% cobble, 15%
boulder

<1” silt over 35%
sand, 35% gravel,
30% cobble 33

<1” silt over 35%
sand, 35% gravel,
30% cobble 33

<1” silt over 5% sand,
5% gravel, 30%
cobble, 60% boulder
<1” silt over 10%
sand, 10% gravel,
40% cobble, 40%
boulder 36
<1” silt over 20%

sand, 50% gravel,

20% cobble, 10%

boulder 37

1 live Leptodea
fragilis, 80 mms 32

<1” silt over 85%
gravel, 15% cobble 37

<1” silt over 90%
gravel, 5% cobble,
5% boulder 35

DT11 (C-1 alignment)
Sediment Live Mussels
(excluding
Corbicula and
zebra mussels)

Depth
(feet)

coating silt over 45%

sand, 45% gravel,

10% boulder 33
coating silt over 45%

sand, 45% gravel,

10% boulder 35
coating silt over 30%

gravel, 70% boulder 34
coating silt over 15%

gravel, 85% boulder 30
coating silt over 10%

gravel, 90% boulder 34
coating silt over 20%

gravel, 80% boulder 36

coating silt over 45%

sand, 45% gravel,

10% cobble 36
coating silt over 45%

sand, 45% gravel,

10% boulder 36
coating silt over 5%

sand, 5% gravel, 90%

boulder 37
coating silt over 5%

gravel, 5% cobble,

90% boulder

coating silt over 10%

sand, 10% gravel,

10% cobble, 70%

boulder

coating silt over 70%

sand, 15% cobble,

15% boulder

gravel, 10% cobble,
20% boulder
coating silt over
30% sand, 10%
gravel, 40% cobble,
20% boulder
coating silt over
30% sand, 20%
gravel, 30% cobble,
20% boulder
coating silt over
50% sand, 10%
gravel, 30% cobble,
10% boulder

coating silt over
70% sand, 30%
gravel

coating silt over
30% sand, 25%
gravel, 25% cobble,
20% boulder
coating silt over
80% sand, 20%
gravel

coating silt over
60% sand, 10%
gravel, 10% cobble,
20% boulder

1 live Leptodea fragilis, 63
mm

1 live Potamilus alatus, 115
mm

DT12 (C-1 alignment)

Sediment

>3” silt over 80%
sand, 10% gravel,
10% cobble

>3" silt over 90%
sand, 10% gravel
>3" silt over 80%
sand, 10% gravel,
10% boulder

>3" silt over 80%
sand, 20% boulder
>3" silt over 80%
sand, 20% boulder
>3" silt over 95%
sand, 5% boulder
>3" silt over 400%
sand, 20% gravel,
40% boulder

>3" silt over 40%
sand, 40% gravel,
20% cobble

>3" silt over 70%
sand, 20% gravel,
10% boulder

Live Mussels
(excluding Corbicula and
zebra mussels)
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120-130

130-140

140-150

150-160

160-170

Distance
From
Shore
(meters)
0-10
10-20
20-30
30-40

40-50

50-60

60-70
70-80

80-90

Distance
From
Shore
(meters)

0-10

10-20

20-30

30-40

40-50
50-60

35

37

35

33

34

Average
Depth
(feet)

1

3

10
17

35

Average
Depth
(feet)

15

28

32
39

coating silt over 35%
sand, 35% gravel, 5%
cobble, 25% boulder
coating silt over 10%
sand, 70% gravel,
20% boulder

coating silt over 10%
sand, 70% gravel,
20% boulder

coating silt over 10%
sand, 10% gravel,
75% cobble, 5%
boulder

coating silt over 10%
sand, 10% gravel,
70% cobble, 10%
boulder

DT13 (C-1 alignment)

Sediment Live Mussels Depth
(excluding (feet)
Corbicula and
zebra mussels)
silt 1
silt 4
>1" silt over 70%
gravel, 30% cobble 4
>1" silt over 5% sand, 1 live Potamilus
95% cobble alatus, 105 mm 12

>1" silt over 90%

gravel, 10% cobble 21
>1" silt over 80%

gravel, 15% cobble,

5% boulder 24
>1" silt over 15%

gravel, 80% cobble,

5% boulder 30
>1" silt over 70%

gravel, 30% cobble 37
>1" silt over 70%

gravel, 30% cobble 40

DT15 (C-1 alignment)
Sediment Live Mussels
(excluding
Corbicula and
zebra mussels)

Depth
(feet)

coating silt over 80%
gravel, 15% cobble,
5% boulder 6

coating silt over 80%
gravel, 20% cobble 12

coating silt over 60%
gravel, 40% cobble 23

coating silt over 95%
gravel, 5% cobble 37

coating silt over 95%
gravel, 5% cobble 40

coating silt over 95% 41

DT14 (C-1 alignment)

Sediment Live Mussels
(excluding Corbicula and
zebra mussels)
silt
80% silt, 20%
gravel
80% silt, 20%
cobble

>1" silt over30%
gravel, 70% cobble
>1" silt over 80%
gravel, 20% cobble

>1" silt over 80%
gravel, 20% cobble

>1" silt over 80%
gravel, 20% cobble
>1" silt over 90%
gravel, 10% cobble
>1" silt over 90%
gravel, 10% cobble

DT16 (C-1 alignment)
Sediment Live Mussels
(excluding Corbicula and
zebra mussels)

coating silt over
40% gravel, 50%
cobble
coating silt over
60% gravel, 20%
cobble
coating silt over
60% gravel, 20%
cobble
coating silt over
80% gravel, 20%
cobble
coating silt over
80% gravel, 20%
cobble

coating siltrove
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gravel, 5% cobble

coating silt over 95%

60-70 41 gravel, 5% cobble 42
coating silt over 95%
70-80 43 gravel, 5% cobble 43
DT17 (C-1 alignment)
Distance  Average Sediment Live Mussels Depth
From Depth (excluding (feet)
Shore (feet) Corbicula and
(meters) zebra mussels)
2" silt over 60% clay,
0-10 5 20% sand, 20% grave 3
2" silt over 40% clay,
40% sand,20% 1 live Potamilus
10-20 10 boulder alatus, 105 mm 3
2" silt over 80%
20-30 16 sand,20% gravel 10
2" silt over 60% clay,
30-40 22 30% sand,10% gravel 13
2" silt over 50%
40-50 30 sand,50% gravel 15
2" silt over 40%
sand,30% gravel, 30%
50-60 41 cobble 18
2" silt over 40%
sand,30% gravel, 30%
60-70 43 cobble 22
2" silt over 60%
sand,20% gravel, 20%
70-80 42 cobble 30
EEO1 (A-15 alignment)
Distance  Average Sediment Live Mussels Depth
From Depth (excluding (feet)
Shore (feet) Corbicula and
(meters) zebra mussels)
0-10 1 50% clay, 50% silt 1
10-20 1 50% clay, 50% silt 3
20-30 2 50% clay, 50% silt 9
30% clay, 10% silt,
30-40 20 30% sand, 30% gravel 19
3" silt over 30% sand,
40% gravel, 20%
40-50 18 cobble, 10% boulder 20
3" silt over 30% sand,
30% gravel, 20%
50-60 38 cobble, 20% boulder 32
3" silt over 10% sand,
65% gravel, 20% 1 live Amblema
60-70 38 cobble, 5% boulder plicata 36
3" silt over 10% sand,
65% gravel, 20%
70-80 38 cobble, 5% boulder 37
3" silt over 10% sand,
80% gravel, 10%
80-90 39 cobble 39
3" silt over 15% sand,
70% gravel, 15%
90-100 38 cobble 39
3" silt over 15% sand,
100-110 38 70% gravel, 15% 39

95% gravel, 5%
cobble
coating silt over
95% gravel, 5%
cobble
coating silt over
gravel

DT18 (C-1 alignment)
Sediment Live Mussels
(excluding Corbicula and
zebra mussels)

2" silt over 80%
gravel, 20%
boulder

2" silt over 20%
sand,60% gravel,
20% cobble

2" silt over 20%
sand,60% gravel,
20% cobble

2" silt over 30%
sand,50% gravel,
20% cobble

2" silt over 50%
sand,30% gravel,
20% cobble

2" silt over 40%
sand,30% gravel, 1 live Potamilus alatus, 105
30% cobble mm
2" silt over 40%
sand,30% gravel,
30% cobble

2" silt over 50%
sand,40% gravel,
10% cobble

EEO2 (A-15 alignment)

Sediment Live Mussels
(excluding Corbicula
and zebra mussels)
clay
clay

3" silt over cobble

3" silt over 35%
sand,35% gravel, 20%
cobble, 10% boulder
3" silt over 35%
sand,35% gravel, 20%
cobble, 10% boulder
3" silt over 20%
sand,20% gravel, 50%
cobble, 10% boulder
3" silt over 15%
sand,70% gravel, 15%
cobble

3" silt over 20%
sand,70% gravel, 10%
cobble

3" silt over 25%
sand,70% gravel, 5%
cobble

3” silt over 30%
sand,70% gravel
3” silt over 30%
sand,70% gravel
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110-120

120-130

130-140

140-150

150-160

160-170

170-180

180-190

Distance
From
Shore
(meters)
0-10

10-20

20-30

30-40

40-50

50-60
60-70

70-80

80-90

90-100

100-110

110-120

120-130

130-140

39

40

40

40

41

41

42

41

Average
Depth
(feet)

12

19

30

38
38

38

38

37

37

38

39

39

cobble

3" silt over 10% sand,
50% gravel, 40%
cobble

3" silt over 10% sand,
50% gravel, 40%
cobble

3" silt over 10% sand,
50% gravel, 40%
cobble

3" silt over 10% sand,
50% gravel, 40%
cobble

3" silt over 10% sand,
50% gravel, 40%
cobble

3" silt over 10% sand,
80% gravel, 10%
cobble

3" silt over 10% sand,
50% gravel, 40%
cobble

3" silt over 10% sand,
50% gravel, 40%
cobble

EEO3 (A-15 alignment)
Sediment Live Mussels
(excluding
Corbicula and
zebra mussels)
30% silt, 30% sand,
20% gravel

30% silt, 30% sand,
20% gravel

30% sand, 40%
gravel, 30% boulder

30% sand, 40%
gravel, 30% boulder
10% silt, 40% gravel,
40% cobble, 10%
boulder

20% silt, 20% sand,
60% gravel

20% silt, 20% sand,
60% gravel

40% silt, 50% sand,
10% gravel

20% silt, 20% sand,
40% gravel, 20%
cobble

20% silt, 20% sand,
30% gravel, 30%
cobble

10% silt, 70% gravel,
20% cobble

10% silt, 70% gravel,
20% cobble

10% silt, 10% sand,
50% gravel, 30%
cobble

15% silt, 15% sand,
60% gravel, 20%

39

39

40

40

40

41

42

43

Depth
(feet)

12

11

17

27

32
33

34

35

38

39

39

40

39

3” silt over 30%
sand,70% gravel

3” silt over 30%
sand,70% gravel

3” silt over 30%
sand,70% gravel

3” silt over 30%
sand,70% gravel

3” silt over 50%
sand,50% gravel

3” silt over 50%
sand,50% gravel

3” silt over 50%
sand,50% gravel

3” silt over 50%
sand,50% gravel

EEO4 (A-15 alignment)

Sediment

30% silt, 20% sand,
50% gravel

30% silt, 10% sand,
50% gravel, 10%
boulder

30% silt, 30% sand,
40% gravel

10% silt, 10% sand,
30% gravel, 30%
boulder, 20% bedrock
10% sand, 30%
gravel, 30% cobble,
30% boulder

10% silt, 10% sand,
40% gravel, 20%
cobble, 20% boulder
20% silt, 210% sand,
60% gravel

20% silt, 10% sand,
70% gravel

20% silt, 20% sand,
60% gravel

30% silt, 10% sand,
30% gravel, 30%
cobble

30% silt, 10% sand,
30% gravel, 30%
cobble

10% silt, 10% sand,
50% gravel, 30%
cobble

10% silt, 10% sand,
50% gravel, 30%
cobble

20% silt, 210% sand,
30% gravel, 30%

Live Mussels
(excluding Corbicula
and zebra mussels)

1 live Lampsilis ovata,
100 mm
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cobble cobble

15% silt, 15% sand, 20% silt, 10% sand,

60% gravel, 20% 40% gravel, 30%
140-150 40 cobble 40 cobble

30% silt, 20% sand,

10% silt, 40% sand, 40% gravel, 10%
150-160 41 50% gravel 41 cobble

10% silt, 40% sand, 1 live Potamilus 30% silt, 20% sand,
160-170 41 50% gravel alatus 42 50% gravel

15% silt, 15% sand, 30% silt, 20% sand,
170-180 42 70% gravel 42 50% gravel

10% silt, 10% sand, 10% silt, 10% sand,
180-190 42 80% gravel 43 80% gravel

EEO5 (A-15 alignment) EEO06 (A-15 alignment)
Distance  Average Sediment Live Mussels Depth Sediment Live Mussels
From Depth (excluding (feet) (excluding Corbicula
Shore (feet) Corbicula and and zebra mussels)
(meters) zebra mussels)

thick cover silt over
10% sand, 20%

0-10 2 clay 6 gravel, 70% cobble
thick cover silt over
10% sand, 60% 10% sand, 60%
10-20 15 gravel, 30% cobble 24 gravel, 30% cobble
thick cover silt over
60% gravel, 20% 20% sand, 70%
20-30 24 cobble, 10% boulder 30 gravel, 10% cobble
thick cover silt over
80% gravel, 10% 90% gravel, 10%
30-40 32 cobble, 10% boulder 33 cobble
80% gravel, 10% thick cover silt over
40-50 33 cobble, 10% boulder 37 10% sand, 90% grave
20% sand, 70% thick cover silt over
50-60 33 gravel, 10% cobble 40 10% sand, 90% gravel
20% sand, 70% thick cover silt over
60-70 33 gravel, 10% cobble 42 10% sand, 90% grave
20% sand, 70% thick cover silt over
70-80 39 gravel, 10% cobble 39 10% sand, 90% gravel
20% sand, 70% thick cover silt over
80-90 40 gravel, 10% cobble 40 10% sand, 90% grave
20% silt, 20% sand,
40% gravel, 20% thick cover silt over
90-100 40 cobble 41 10% sand, 90% gravel
15% silt, 15% sand,
40% gravel, 30% 25% silt, 60% gravel,
100-110 40 cobble 41 15% cobble
15% silt, 15% sand, 15% silt, 15% gravel,
40% gravel, 30% 40% cobble, 30%
110-120 42 cobble 42 boulder
15% silt, 15% sand, 15% silt, 15% sand,
30% gravel, 40% 60% gravel, 10%
120-130 42 cobble 43 cobble
15% silt, 15% sand, 20% silt, 10% sand,
30% gravel, 40% 30% gravel, 40%
130-140 42 cobble 43 cobble
15% silt, 15% sand, 20% silt, 10% sand,
30% gravel, 40% 30% gravel, 40%
140-150 42 cobble 43 cobble
15% silt, 15% sand,
30% gravel, 40% 20% silt, 20% sand,
150-160 43 cobble 44 60% gravel
20% silt, 30% sand, 15% silt, 15% sand,
160-170 43 50% gravel 40 70% gravel
20% silt, 30% sand, 15% silt, 15% sand,
170-180 43 50% gravel 40 70% gravel
20% silt, 30% sand, 15% silt, 15% sand,
180-190 43 50% gravel 40 70% gravel
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EEOQ7 (A-15 alignment) EEO8 (A-15 alignment)

Distance  Average Sediment Live Mussels Depth Sediment Live Mussels
From Depth (excluding (feet) (excluding Corbicula
Shore (feet) Corbicula and and zebra mussels)
(meters) zebra mussels)
cover of silt over
0-10 15 60% sand, 40% grave 2 50% clay, 50% silt
cover of silt over
10-20 17 60% sand, 40% gravel 4 50% clay, 50% silt
cover of silt over
60% sand, 20% 30% clay, 20% silt,
20-30 19 gravel, 20% cobble 15 20% sand, 30% grave
cover of silt over 10% silt, 40% sand,
60% sand, 20% 10% gravel, 40%
30-40 25 gravel, 20% cobble 17 cobble
cover of silt over 20% silt, 20% sand,
85% sand, 5% gravel, 40% cobble, 20%
40-50 30 10% cobble 21 boulder
cover of silt over 40% silt, 30% sand,
50-60 31 95% sand, 5% gravel 27 30% cobble
10% silt, 30% sand,
cover of silt over 30% gravel, 30%
60-70 32 95% sand, 5% gravel 33 cobble
cover of silt over
70-80 34 95% sand, 5% gravel 33 20% silt, 80% sand
cover of silt over 20% silt, 60% sand,
80-90 35 95% sand, 5% gravel 33 20% cobble
cover of silt over
90-100 38 95% sand, 5% gravel 34 30% silt, 70% sand
cover of silt over
100-110 39 95% sand, 5% gravel 36 30% silt, 70% sand
cover of silt over 10% silt, 70% sand,
110-120 39 95% sand, 5% gravel 37 20% gravel
cover of silt over
120-130 39 95% sand, 5% gravel 38 10% silt, 90% sand
cover of silt over
130-140 39 95% sand, 5% gravel 39 10% silt, 90% sand
cover of silt over
140-150 40 95% sand, 5% gravel 39 10% silt, 90% sand
cover of silt over
150-160 40 95% sand, 5% gravel 39 10% silt, 90% sand
cover of silt over 5% silt, 90% sand,
160-170 40 95% sand, 5% gravel 38 5% gravel
cover of silt over 5% silt, 90% sand,
170-180 41 95% sand, 5% gravel 39 5% gravel
cover of silt over 5% silt, 90% sand,
180-190 40 95% sand, 5% gravel 38 5% gravel
EEQ9 (A-15 alignment) EE10 (A-15 alignment)
Distance  Average Sediment Live Mussels Depth Sediment Live Mussels
From Depth (excluding (feet) (excluding Corbicula
Shore (feet) Corbicula and and zebra mussels)
(meters) zebra mussels)
thick cover silt over thick cover silt over
0-10 1 80% clay, 20% sand & 50% clay, 50% sand
thick cover silt over thick cover silt over
10-20 1 80% clay, 20% sand 15 50% clay, 50% sand
thick cover silt over thick cover silt over
40% clay, 55% sand, 20% clay, 20% sand,
20-30 14 5% gravel 16 60% gravel
thick cover silt over thick cover silt over
50% sand, 30% 30% sand, 30%
30-40 17 gravel, 20% cobble 22 gravel, 40% cobble
thick cover silt over
65% sand, 20% thick cover silt over
40-50 21 gravel, 15% cobble 29 30% sand, 70% grave
thick cover silt over
60% sand, 30% thick cover silt over
50-60 29 gravel, 10% cobble 34 90% sand, 10% gravel
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60-70
70-80

80-90

90-100
100-110
110-120

120-130

130-140
140-150
150-160
160-170
170-180

180-190

Distance
From
Shore
(meters)

0-10

10-20

20-30

30-40

40-50

50-60
60-70

70-80

80-90

90-100

100-110

110-120

120-130

33
34

40

35
36
37

38

38

35
40

40
40

40

Average
Depth
(feet)

10

15

17

23

30

34
35

35

37

37

37

37

37

thick cover silt over
90% sand, 10% grave
thick cover silt over
80% sand, 20% gravel
thick cover silt over
90% sand, 10% grave
thick cover silt over
65% sand, 30%
gravel, 5% cobble
thick cover silt over
95% sand, 5% gravel
thick cover silt over
95% sand, 5% gravel
thick cover silt over
80% sand, 20% grave
thick cover silt over
60% sand, 20%
gravel, 20% cobble
thick cover silt over
95% sand, 5% gravel
thick cover silt over
95% sand, 5% gravel
thick cover silt over
95% sand, 5% gravel
thick cover silt over
95% sand, 5% gravel
thick cover silt over
95% sand, 5% gravel

EE11 (A-15 alignment)
Sediment Live Mussels
(excluding
Corbicula and
zebra mussels)

1 live Ligumia
recta, 120 mm

thick cover silt over
60% clay, 40% sand

thick cover silt over
80% sand, 20% gravel
thick cover silt over
40% sand, 50%
gravel, 10% cobble
10% silt, 10% sand,
40% gravel, 40%
cobble

thick cover silt over
30% sand, 70% grave
thick cover silt over
15% sand, 80%
gravel, 5% cobble
thick cover silt over
90% sand, 10% grave
thick cover silt over
sand

thick cover silt over
90% sand, 10% grave
thick cover silt over
30% sand, 60%
gravel, 10% cobble
20% silt, 20% sand,
20% gravel, 20%
cobble, 20% boulder
20% silt, 30% sand,
20% gravel, 30%
cobble

20% silt, 50% sand,
20% gravel, 10%
cobble

33
34

35

37
37
38

38

38
40
40
40
41

41

Depth
(feet)

15

17

24

30

35
35

37

37

37

38

38

38

thick cover silt over
sand

thick cover silt over
90% sand, 10% gravel
thick cover silt over
sand

1 live Amblema plicata

10% silt, 90% sand
30% silt, 70% sand
20% silt, 80% sand

30% silt, 70% sand

10% silt, 90% sand
10% silt, 90% sand
10% silt, 90% sand
10% silt, 90% sand
10% silt, 90% sand

10% silt, 90% sand

EE12 (A-15 alignment)
Sediment Live Mussels
(excluding Corbicula
and zebra mussels)

thick cover silt over
70% clay, 30% sand
thick cover silt over
10% clay, 30% sand,
40% gravel, 20%
cobble

thick cover silt over
20% sand, 40%
gravel, 40% cobble
thick cover silt over
10% sand, 50%
gravel, 40% cobble
thick cover silt over
20% sand, 70%
gravel, 10% cobble

thick cover silt over
20% sand, 80% gravel
thick cover silt over
sand

thick cover silt over
70% sand, 30% gravel
thick cover silt over
10% sand, 70%
gravel, 20% cobble

20% silt, 50% sand,
20% gravel
20% silt, 80% sand

10% silt, 90% sand

10% silt, 90% sand
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130-140 38 20% silt, 80% sand 40 30% silt, 70% sand
15% silt, 75% sand,

140-150 39 20% silt, 80% sand 41 10% gravel
15% silt, 75% sand,
150-160 39 20% silt, 80% sand 41 10% gravel
160-170 41 20% silt, 80% sand 41 20% silt, 80% sand
10% silt, 80% sand,
170-180 41 20% silt, 80% sand 41 10% boulder
180-190 42 10% silt, 90% sand 41 20% silt, 80% sand
HCO01 (A-15 alignment) HCO02 (A-15 alignment)
Distance  Average Sediment Live Mussels Depth Sediment Live Mussels
From Depth (excluding (feet) (excluding Corbicula
Shore (feet) Corbicula and and zebra mussels)
(meters) zebra mussels)
thick cover silt over
0-10 15 30% clay, 70% silt 10 bedrock
thick cover silt over
10-20 10 80% clay, 20% silt 11 bedrock
thick cover silt over
20-30 5 80% clay, 20% silt 9 bedrock

HCO03 (A-15 alignment)

Distance  Average Sediment Live Mussels
From Depth (excluding
Shore (feet) Corbicula and
(meters) zebra mussels)
0-10 8 10% silt, 90% boulder
10% clay, 10%
10-20 9 gravel, 80% boulder
20% clay, 40% silt,
20-30 9 40% gravel

In summary, no listed mussels (live or relic) wévand, high quality substrates for
these species within the survey areas was lackind,no mussel beds were found
during the mussel surveys.

14. American Burying Beetle
The USFWS considers this species to be extirpatedfthe state of Kentucky.

15. Louisville Cave Beetle
The Louisville cave beetlé*6eudanopthalmus troglodytas)historically known from
Oxmoor Cave and Eleven Jones Cave, Jefferson Cokiatitucky. Urban expansion
has resulted in the loss of Oxmoor Cave. ElevareddCave is located 1,600 feet
southwest of the intersection of Eastern Parkwal/Roplar Level Road on the west
bank of the south fork of Beargrass Creek bordettiegLouisville Cemetery (Kleber,
2000). The cave is located approximately two nsl@sth of the proposed project.

16. Interior Least Tern
No evidence of the least tern was observed in drieoareas surveyed in 2007. In
the East End, various bird species were obserwdgdidne were identified as the least
tern. Surveys were conducted in the areas of patenterior least tern habitat and
they are delineated on Exhibit SApproximately 5.8 acres of potential interior least
tern habitat occur within the proposed project tHghway, 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 i @inthe areas surveyed in 2007.
In the East End, various bird species were obsertvednone were identified as the
piping plover. We surveyed the areas of potentiping plover habitat and they are
delineated on Exhibit 5.Approximately 5.8 acres of potential piping plovebitat
occur within the proposed project right-of-way, amitl be bridged by construction of
the new road.
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VIIl. LANDSCAPE IMPACTS

Activities associated with the subject project wiilolve alteration and disturbance
(both temporary and permanent) of the adjacentslkeaques. The following section
provides baseline information regarding the adjatardscapes for the project as well
as a detailed description of anticipated landsc¢apacts associated with the subject
project.

A. Adjacent Landscapes

1. Physiography/ Topography:

The Louisville Metropolitan Area (LMA) is comprisedf five counties: Bullitt,
Jefferson, and Oldham in Kentucky, and Clark araydlin Indiana. It is bisected by
the Ohio River, which serves as a major navigatjorecreational and aesthetic
feature. The LMA is a strong economic and employineenter that includes business
services, retail, banking, shopping centers, residieneighborhoods, industrial land
uses and manufacturing and commercial goods disioin. The LMA is situated in
two distinct physiographic regions divided by thbi®@River — the Outer-Bluegrass
region on the Kentucky side and the Bluegrass Mategion on the Indiana side. The
terrain in the project area ranges from the ne&lyel river valley immediately
surrounding the Ohio River, to the hilly Knobs okstern Jefferson and Floyd
Counties. The East End of the project area is cheniaed by gently rolling terrain
typical of the Outer-Bluegrass region. Convers#ig, downtown areas of Louisville,
Jeffersonville and New Albany are nearly level aa@ dominated by a “built”
landscape consisting of large buildings and theteyg bridges. Along the banks of
the Ohio River, steep cliff lines and rocky escagpis create a distinct topographical
transition from the flat lands of Kentucky into dueently inundated floodplains. These
floodplains hold large amounts of sand and granesulting in a high water-storage
capacity. They are linked to the geological chaastics of the Jefferson
County/Southern Indiana area. The floodplains ekta#iong the river throughout the
Louisville/Jefferson County and Southern Indianaidor.

2. Streams:

Water features in the general project area inchinkr, streams, lakes, underground
aquifers, floodplains and wetlands. Streams inclti#egrods Creek, Goose Creek,
Little Goose Creek, Muddy Fork, Beargrass Creel, \&olf Pen Branch in Kentucky;
and Mill Creek, Battle Creek, Lentzier Creek, anantassange Creek in Indiana.
Sources of water vary widely throughout the proj@ea. The Ohio River provides
over 211 million gallons of water per day to théyodf Louisville and Jefferson
County region. Deep wells in the gravelly outwastnaa along the river also furnish an
abundant water supply.

Section 303(d) of the Clean Water Act (CWA) regsistates to list impaired state
water resources every other year. Several of therwasources located within the
project area have been listed as impaired by ladend Kentucky. Water resources
are listed by severity of contamination, and tresom for impairment is identified. A
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stream is listed as “impaired” when it is unfit fitg intended use. In Indiana, neither
Lancassange Creek nor Lentzier Creek are lssechpaired streams. According to the
Kentucky Division of Water Resources (KDOWR) dr&tction 303 (d) listings for
2010, the following streams are listed:

* Goose Creek- Impaired uses were listed as Warm Water Aquatbitdt
(Partial Support); and Primary Contact Recreatiorate/ (Nonsupport).
Pollutants were listed as Fecal Coliform; Nutrieattophication Biological
Indicators; and Organic Enrichment (Sewage) Biaabhindicators.

» Little Goose Creek Impaired uses were listed as Primary Contact d¢ion
Water (Partial Support). Pollutants were listedrasal Coliform.

* Muddy Fork— Impaired uses were listed as Primary Contactd¢ion Water
(Nonsupport). Pollutants were listed as FecalfGot.

» Beargrass Creek Impaired uses were listed as Warm Water Aquasbitat
(Partial Support). Pollutants were listed as NuiEutrophication Biological
Indicators; and Organic Enrichment (Sewage) Biaabindicators.

* Ohio River— Between river mile 595 — 604 (the area of thggutd the Ohio
River's impaired uses were listed as Primary CdnRecreation (Partial
Support), and Fish Consumption (Partial SuppoRpllutants were listed as
Dioxin (Including 2,3,7,8-TCDD); Polychlorinated @ienyls; Mercury; and
Fecal Coliform

Project related stream impacts are given in Talda page 58.

3. Land Use:

Surrounding land use consists of approximately $6%tdential, 10% open space or
public land, 10% business and commercial, 10% im@ds10% undeveloped, and
10% INAAP redevelopment (Figure 5) (from Communityansportation Solutions
Inc., 2003). Forests in the immediate project area are founigparian corridors of the
streams mentioned above, or areas of pronouncedtaphic relief unsuitable for use
as farmland.
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Undeveloped

Figure 5: Existing Land Use

Land use trends for both Indiana and Kentucky wiweumented by Community
Transportation Solutions, Inc. 2003. Photograpmedes from 1946 and 1951 show
that the railroads dominated the transportatiomidors. Interstate 65 (I-65) does not
exist, only a roadway along the U.Boute 31 corridor with the Clark Memorial
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Bridge being the only bridge to downtown Louisvill@here is significant
undeveloped land on both sides of the river. Residleland uses dominate with
commercial uses visible only in the downtown corke Louisville and minor
development in Jeffersonville and Clarksville, k. Industrial uses are isolated and
appear to be connected to the railroads sincevdssthe primary mode of transporting
goods at the time. In 1951, the area where thekQVaritime Center is located is
mostly farm fields. In fact, throughout Southerrdiama, there is sizeable acreage
devoted to cultivated crops, with dense foresta@lbe creeks and streams flowing to
the Ohio River. There are no residential subdivisjoonly isolated farmhouses. The
INAAP property also contains heavily forested are@f some ammunition bunkers
visible. In Kentucky, the downtown area of Louiswilis well contained with a
dominant land use of single family homes. The lagd in eastern Jefferson County is
mostly open land with isolated homes and forestedsanear or along the streams. In
the early 1960’s, INAAP has developed its operatiand a circumferential gravel
road has been constructed around the property. Modtuse in southern Indiana is
still farming with no residential subdivisions ddtahed west of the Clark Maritime
area. By the mid 1970’s, the rock quarry is in atien as well as other development
in the Clark Maritime area. Development along tiverrappears to be supporting the
significant river barge traffic that is visible dog this period. Aerial photos from the
early 1970's show that I-65 had been constructedl @enser development, both
residential and commercial, has been establishadthe 1-65 corridor in both Indiana
and Kentucky. The Kennedy Bridge to downtown Lollis\has been constructed. By
the mid to late 1970’s, in eastern Jefferson Cquhy sedimentation ponds have been
constructed and pockets of residential subdivisiappear interspersed with more
open, expansive estates. In the area along US efdential development has
occurred, but it is not located near Harrods Creeioose Creek. No encroachment
of floodplains or associated forested areas aldwgstreams was visible. Oldham
County continues to be rural, more farm-orientethwittle development visible. In a
1980 aerial photograph, the downtowns of Jefferglenand Clarksville, Indiana and
downtown Louisville appear to be “built out”. Degpment along the 1-65 corridor in
both states has continued but there still appeaisetdevelopable land located near
major transportation corridors. Roadways, not eaidls, dominate these corridors. By
the late 1980'’s, residential development is apgakmg both sides of the Ohio River.
Along Route 42 in Kentucky, small, denser, resi@dnsubdivisions have been
constructed. The Harrods Creek marina and multifanesidences near the marina
are visible. In Indiana, the Clark Maritime Cententinues to be developed as well as
residential subdivisions. Finally, by the early 0%9 development is apparent
throughout the region. In Indiana, extensive conumaémevelopment exists along I-
65. 1-265 to the east of I-65 is under constructiGommercial development is also
evident along other major routes. This is true both Kentucky and Indiana. What
was once cultivated farmland in Indiana are nowtg@thresidential developments.
Farmland exists, but signs of encroachment areyedmre. The forested areas are still
significant, but are mostly confined to the streeonridors. In the area of the Clark
Maritime Center, substantial development existsng@l@and near the Ohio River
waterfront and quarry operations appear extensifee platting and grading of
residential and commercial developments are apparenh of the Clark Maritime
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Center. Utica is well established as a town butdesdial growth appears to be
occurring around the downtown. In Kentucky, sparsarger lot subdivisions are
occurring along River Road and US 42. Resideng&ktbpment is visible in Oldham
County. The large estate properties appear to taetinin the area of the Bluegrass
Industrial Park, significant development has ocedirrand is expanding east to
Blankenbaker Road.

4. Socioeconomic Trends:

Population and employment forecasts for the LMA @epared under the auspices of
KIPDA, the area's designated Metropolitan Planr@wganization. On a metropolitan
area-wide basis, population is predicted to inadas 31 percent between 1990 and
2025, while employment is predicted to increas®&®ypercent in the same period. The
forecast rates of population and employment grovetty throughout the LMA, with
some areas showing significant increases, othasaieowing more moderate growth,
and some areas actually showing decreases (Figuke6lthy employment growth is
anticipated in the downtown Louisville and Jeffergtie areas, although the
predictions suggest some loss of population indlagas. Much of eastern Jefferson
County, Kentucky, and southeastern Clark Countyliaima, is predicted to see
moderate to high population and employment growates between 1990 and 2025.
Those growth predictions are generally consisteith \Wwcally-approved land use
plans and proposed infrastructure improvementhase areas, except that land use
planners in both Jefferson and Clark Counties dmal three other counties of
KIPDA/Floyd County, Indiana, Oldham, and Bullitt wtties in Kentucky have
indicated a desire to slow or reverse the rateapiufation decline in the downtown
areas. The population and employment forecasth&1990-2025 period indicate that
significant employment growth will continue to occum the downtown Louisville
area, with moderate employment growth also occgrim downtown Jeffersonville
and Clarksville. Particularly high growth in empiognt is predicted in the area
surrounding the medical complex in downtown Lodlsvi However, Figure 6
indicates that population is predicted to contitméecline in much of the downtown
area (as shown by blue-shaded areas) through &n29a5.
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Figure 6. Population Forecasts 1990 to 2025 Change

The socioeconomic forecasts for 1990-2025 also shatvsignificant population and
employment growth is occurring and will continuedecur in the eastern portion of
the LMA. In Indiana, such growth is apparent in #@nea of southeastern Clark County
between 1-65 and the Ohio River (extending northralbmut Charlestown, Indiana).
Significant employment gains are predicted nearCGlek Maritime Center and the
former INAAP, part of which has been transferredatdocal reuse authority for
commercial and industrial redevelopment. Significgrowth in population is also
anticipated in this area of southeastern Clark @guncluding the areas near State
Road 265, as well as the area just to the westaté Road 62 across from the INAAP.
Areas of dark red shading on Figure 6 indicate higies of population growth in
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southeastern Clark County, between 1-65 and the Ghier. Similarly, the 1990-2025

population and employment forecasts indicate sicgnit growth in eastern Jefferson
County (as well as much of adjacent Oldham Coumig)oss the Ohio River from the
high growth areas of southeastern Clark County. Matthe predicted population

growth in eastern Jefferson County over that peisoeixpected to occur in a corridor
along the existing I-265/KY 841 (Gene Snyder Fregwwith several areas of high

growth between I-64 and the Ohio River, as showihieydark red areas on Figure 6.
Employment in this area also is expected to inedstween 1990 and 2025, with
several areas of high growth again concentrateagaloe Snyder Freeway from the I-
64 interchange to the Ohio River.

B. Direct Impacts and Proposed Mitigation

Approximately 844 acres of land are contained withie right-of-way (ROW) for the
project. Within the ROW, about 50.5% (ca. 426 gfre existing roadway and right-
of-way, 6.6% (ca. 55.7 acres) is urban/develope®foAca. 19.4 acres) is open water
(Ohio River), 1.9% (ca. 16 acres) is disturbed%6.@&a. 45.6 acres) is residential,
9.7% (ca. 81.8 acres) is cropland, 2.3% (ca. 1%resa is pasture land, and
approximately 21.3% (ca. 180.2 acres) of the lamosds comprised of upland and
riparian forest (including wooded residential). e§k forested tracts are generally
associated with Harrods Creek, Lentzier Creek(h® River and one of its unnamed
tributaries in areas too steep to easily or prabticfarm or develop. The acreages
listed above do not include habitat that may (orymat) be impacted by waste
material sites. At this time, the use of wastessite disposal of construction spoil has
not been determined. Waste and borrow sites vallinvestigated later when a
determination is made on how construction phasingi wrogress. Further
coordination with your agency will be undertakeratiress this issue at that time.

1. Gray Bat

Impacts
Impacted acreage ®f. grisescen$abitat is approximately 22 acres (ca. 3%), latate

at and near the crossings Harrods Creek and tliieswnnamed tributaries, the Ohio
River and one of its unnamed tributaries, Lent@iezek and seven of its tributaries,
three unnamed tributaries of Lancassange CreekigBes Creek and one of its
tributaries, and Muddy Fork (see Exhibits 1.1 aipd PnpactedV. grisescensabitat

is defined, for the purpose of this document, asatea of wooded riparian zone and
stream corridors where any construction activiéies planned to occur. The acreages
listed above do not include habitat that may (orymat) be impacted by waste
material sites. At this time, the use of wastessite disposal of construction spoil has
not been determined. Waste and borrow sites vallinvestigated later when a
determination is made on how construction phasingl wrogress. Further
coordination with your agency will be undertakeratiress this issue at that time.
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Table 6. Stream Impacts

Stream Name Area Gray
Code (* = blueline) Drainage Estimated | Bat Habitat
Alignment | Name “ = wooded) Area Length in ROW Type Impact
(bold italics = gray bat|  (acres) Impacted (ft) (acres)
habitat)
Ephemeral Streams
A-15 tLnl “ut Lancassange Cr 14 0 43 no impact
A-15 tLn3 | “ut Lancassange Creek 103 314 0.2 culvert
A-15 tLzl “ut Lentzier Creek 20 0 1.23 n/a
A-15 tLz2 ut Lentzier Creek 97 370 0.3 channel gsan
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 tOhl “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 tributariethef Ohio River. The new road will
cross a total of 22 streams (see Table 6). Totehs impact (including bridges) is
8,322 feet. Discounting bridges, the total is 8,0&t. Impact to ephemeral streams
is 2,336’. Impact to intermittent streams is 3,0di8counting bridges it is 2,818, All
perennial streams except Muddy Fork will be bridgethl bridge length is 2,228 feet.
Muddy Fork will be temporarily disturbed during abruction, but will not undergo

permanent alteration.
ditches, and/or bridges.

Impacts to streams wouldsisbrgenerally of new culverts,
Bridge right-of-way widtquals: 254’ to intermittent and

2,228’ to perennial streams. Channel change impai 2,022’ to ephemeral, and
356’ to intermittent streams. Culvert impacts afel’ to ephemeral, and 2,462’ to

intermittent streams.

The impacts listed abovendbinclude streams that may (or

may not) be impacted by waste material sites. At tilme, the use of waste sites for
disposal of construction spoil has not been detethi Waste and borrow sites will
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be investigated later when a determination is n@ad@éow construction phasing will
progress. Further coordination with your agencyl Wwéd undertaken to address this
issue at that time.

Of the streams crossed by the project, the follgvgitieams are considerpdtentially
optimal foraging habitat for gray bats, because they Hamtbd drainage areas which
are large enough to provide sufficient flow (alleatblue-line” on the USGS
topographic map) and have a wooded riparian zoa¥dLet al. 1977; Johnson 2002):
an unnamed tributary of Lancassange Creek (tLn@2)idier Creek (LZ) and one of its
tributaries (tLz7), the Ohio River at the A-15 @ivgy (OR1), Harrods Creek (HC) and
one of its tributaries (tH1), Beargrass Creek (B@#l BC2), and Muddy Fork (MF).
Gray bats are assumed to be using these streamarseras foraging and/or travel
corridors, even though the quality of some of thbsee been compromised by
development and agriculture. Lentzier Creek(LZYl as tributary(tLZ7), Harrod’'s
Creek(HC) and one of its tributaries (tH1), Beasgr&reek(BC1 and BC2), and the
Ohio River(OR1) will be bridged.

The unnamed tributary of Lancassange Creek (tLn#) ke impacted along
approximately 121 feet of its length by ramp camsion and drainage alterations.
Although this stream can be considered gray baigiog habitat, the wooded riparian
zone is in an agricultural area, and the forested & small and somewhat isolated.
The stream upstream and downstream of the crogsieg not have a wooded stream
bank. Area of gray bat habitat within the ROWhas {ocation is 0.27 acre.

At the bridge crossing of Lentzier Creek (LZ), aadinportion of the proposed ROW
shows as sparsely wooded on the aerial photogrdpte crossing is in an area of
existing and (what appears to be) on-going residet¢velopment. An approximately
20-acre tract of woodland shows on the aerial epst; and a much larger wooded
tract shows as existing downstream. Area of gatyhlabitat within the ROW at this
location is 3.01 acres. Gray bats may be usingwbisded Lentzier Creek corridor as
a travel route and for foraging. The documentedemdy site at the quarry near
Camp Chelan is approximately 4.5 air-miles nortid gray bats were captured from
Lancassange Creek (NS-1) about 2.25 miles soutbweMer, gray bats were not
captured at two mist netting sites downstream efpfoposed crossing [NS-2 (ca. 2
miles downstream), and NS-3 (ca. 1 mile downstrgamh)nay be that some gray bats
are using the Silver Creek corridor to travel frime maternity site to the Ohio River
and from there to other foraging areas such as &Gosek and Little Goose Creek.
Gray bats have been captured from Muddy Fork C(aekibutary of Silver Creek),
and from Silver Creek near Sellersburg, Indianai(séer et al. 2001). On the other
hand, they have also been captured at Jenny LimddRd Little Battle Creek, and
information in Whitaker et al. (2001) indicates ttlaé least some of bats foraging at
Jenny Lind Run flew in a more direct route from ®ellersburg quarry, rather than
using wooded riparian corridors.

At the unnamed tributary of Lentzier Creek (tLzthg road and bridge crossing would
bisect an extensive wooded riparian corridor. Tbatridor extends northward
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approximately 0.7 mile upstream, and southward@pprately 2.7 miles downstream
to the Ohio River. Area of wooded habitat withire tROW at this location is 1.75
acres. Gray bats may be using this wooded strearmdor as a travel route and for
foraging. The documented maternity site at therrgumear Camp Chelan is
approximately 5.3 air-miles northwest, and graysheg¢re captured from Lancassange
Creek (NS-1) and Goose Creek (NS-5) about 3 mdeghs However, gray bats were
not captured at two mist netting sites downstre&the proposed crossing [NS-2 (ca.
2 miles downstream), and NS-3 (ca. 1 mile downstjgalt may be that the gray bats
are using the Silver Creek corridor to travel frime maternity site to the Ohio River
and from there to other foraging areas such as &Qosek and Little Goose Creek.
On the other hand, they have also been captur@draty Lind Run and Little Battle
Creek, and information in Whitaker et al. (2001dlicates that at least some of bats
foraging at Jenny Lind Run flew in a more direaiteofrom the Sellersburg quarry,
rather than using wooded riparian corridors.

At the Ohio River bridge crossing of the tributarfyHarrods Creek (tH1), the bridge
crossing would bisect a wooded area, which contdiasstream and a settling pond.
The corridor extends northward approximately 0.4ife mpstream, and southward
approximately 0.4 mile downstream to Harrods Cre&kay bats may be using this
wooded stream corridor as a travel route and faadimg, although no gray bats were
captured nearby from three netting sites (NS-7,8N®S-10) within the Harrods

Creek basin. Area of gray bat habitat within R@W at this location is ca. 0.67
acres.

At the bridge crossing of Harrods Creek (HC), theoded riparian corridor is
fragmented by residential and commercial develogmeftirea of gray bat habitat
within the ROW at this location is ca. 1.22 ac@gy bats may be using this wooded
stream corridor as a travel route and for foragaithhough no gray bats were captured
nearby from three netting sites (NS-7, NS-8, and18pwithin the Harrods Creek
basin.

At the bridge crossing of Beargrass Creek at BT, the bridge crossing would
replace an existing bridge, which bisects a woodesh. This corridor extends
approximately 0.46 miles downstream to the OhioeRivand approximately 0.27
miles upstream. Gray bats may be using this wostleam corridor as a travel route
and for foraging, although no gray bats were cagoturearby from two netting sites
(NS-12 and NS-13). Area of gray bat habitat witthe ROW at this location is ca.
0.34 acres.

At the bridge crossing of Beargrass Creek at 1#22), the wooded riparian corridor
is fragmented by residential and commercial devaleqt. Area of gray bat habitat
within the ROW at this location is ca. 0.37 acr&ay bats may be using this wooded
stream corridor as a travel route and for foragaitpough no gray bats were captured
nearby from two netting sites (NS-12 and NS-13).

Biological Assessment 65 Revised September, 2011







At Muddy fork, parallel to I-71 east of the confhee of Muddy Fork and Beargrass

Creek, the stream may be temporarily disturbeddupenent crossings necessary to
build a retaining wall along I-71. The riparianrcdor extends approximately 0.32

miles upstream before being bi-sected by a roasisarg, and 0.19 miles downstream
before connecting with the riparian corridor neaaRjrass Creek (BC1). Area of

gray bat habitat within the ROW at this locatiorcés 1.46 acres. Gray bats may be
using this wooded stream corridor as a travel rant for foraging, although no gray

bats were captured nearby from two netting site3-{I8 and NS-13).

The remainder of the road crossings are over sseamch, because of their drainage
areas, have an intermittent or ephemeral flow regifaven though these streams are
much less likely to be used by gray bats for farggfLaVal et al. 1977; Johnson
2002), all portions of these streams which haveoaded riparian zone have been
considered to be gray bat habitat. See Tableffage 58 for impacts.

In total, 22 acres d¥l. grisescengotential habitat within the project right-of-wall
be disturbed, lost, or altered either temporanlpermanently.

Below are listed feasible potential impactsMo grisescenswvhich could occur as a
result of the project, and corresponding measurastipes (see page 72) which will be
implemented to reduce/limit those potential impact$he listed impacts do not
include impacts that may (or may not) result froarrbw or waste material sites. At
this time, the use of borrow sites and waste $itedisposal of construction spoil has
not been determined. Waste and borrow sites vdllinvestigated later when a
determination is made on how construction phasingl ywrogress. Further
coordination with your agency will be undertakerattress this issue at that time.

1. Impact Noise, lights, and movement resulting from consioac activities:
Noise, lights, and movement resulting from congtamncactivities between sunset
and sunrise could theoretically interfere with fprey and travel activities along
gray bat habitat streams listed in Table 6. Howenerconstruction work will be
permitted at night at stream crossings, with timelexception of pouring concrete
for bridge decks. Gray bats have been documergggrasumably) foraging at
bridges with heavy car and truck traffic, which gwoe noise, lights, and
movement comparable to construction activities @rgalay bat captured in mist
net by HMB in 2005 at the 164 bridge over FloydsrkalJefferson County,
Kentucky). Construction activities at streams whigrhy bats are likely using as
foraging corridors will be short-term and are ngpected to cause the bats to
abandon the streams as foraging corridors norfareemwith their use. Human
disturbance of gray bat maternity and hibernatiases is considered to have
been a significant impact to gray bats and likehswhe primary reason for their
population decline. Efforts have been concentraterbcent years in protecting
these caves, and gray bat population size hasfisaymiy increased (USFWS
2009). During the same time period, disturbanceramdan-induced modification
of their foraging habitats has continued unabafBae literature does not indicate
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that disturbance of their foraging areas is conedl@ significant threat. Impacts
to gray bats are expected to be very minor or gegjé.

Mitigation: Measures #1 and #2 will reduce construction distnce to a
minimum. Impacts to gray bats are expected todng minor or negligible.

2. Impact: Sedimentation from construction at streamossings and from
construction away from streamsSedimentation into aquatic substrates resulting
from soil erosion at construction sites could iase turbidity and stream
substrate imbeddedness, thus reducing macroinvatéelhabitat. This loss of
habitat could impactM. grisescensthrough a short-term reduction in prey.
However, the minimal short-term reduction in aquatisect production within
the total stream corridor is not expected to afteet gray bat. Gray bats eat a
variety of flying aquatic and terrestrial insectegent along rivers or lakes (U.S.
Fish and Wildlife Service 2010). Whitaker et @001) reported on the food of
the gray bats from quarry at Camp Chelan near 1Sblieg, Indiana (about 3.2
miles from this highway project). He found that thajor foods of the gray bats
at Sellersburg appeared to be midges (Chironomidad) other dipterans, in
spring and fall, with various kinds of beetles coisipg the major foods in
summer. In summer numerous beetles were eatendingl scarabeids, carabids,
and chrysomelids. The chrysomelids were mainly tedottucumber beetles,
Diabrotica undecimpunctata favored food of big brown and evening batsisTh
species is an important agricultural pest. Beetfgseared to be a favored food of
the Sellersburg gray bats through much of the ya#tpugh a number of other
kinds of insects were eaten. Moths were often eateddis flies formed a
significant part of the diet in April, June and 8apber; and brown lacewings
(Hemerobiidae) were of some importance throughloaityear. A few spiders and
orthopterans were also eaten. It should be notat rttany of these taxa are
terrestrial insects, and most of the reported acuakxa are generally tolerant of
somewhat degraded water quality and sedimentati@mnson (2002) found that
gray bat presence was negatively correlated witkemwelarity, indicating that
gray bats were more likely to forage over more itusaters. He indicated that
this is probably a factor of water turbidity beipgsitively correlated with stream
order. The streams of the project area are nedrlyated as poor in habitat
guality and the vast majority of their macroinverate taxa are considered to be
tolerant of somewhat degraded water quality, angs tivould be minimally
affected by short term minor increases in turbidityl sedimentation.

Mitigation: Measures #12, 13, 14, and 15 will control sailsesn and transport
of silt and sediments to stream channels, and ptesrgnificant sedimentation of
stream. Impacts to gray bats are expected tomergr or negligible.

3. Impact: Construction and permanent placement ofverti$: Approximately
2,766 linear feet of streams which are considéoesupport potential gray bat
habitat (see Table 6 and Exhibit 9) will be conedrto partially buried culverts
and pipes. This replacement of segments of nattream with partially buried
culverts and pipes (which will continue to suppogcroinvertebrate populations)
will result in a negligible loss of the macroinwabtate productivity in that
segment of stream. The minimal reduction in aquasect production within the
total stream corridor is not expected to affectdheey bat. Gray bats eat a variety
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of flying aquatic and terrestrial insects presdohg rivers or lakes (U.S. Fish and
Wildlife Service 2010). Whitaker et al. (2001) refwal on the food of the gray
bats from quarry at Camp Chelan near Sellersbadjaha (about 3.2 miles from
this highway project). He found that the major feodf the gray bats at
Sellersburg appeared to be midges (Chironomidag)o#trer dipterans, in spring
and fall, with various kinds of beetles compristhg@ major foods in summer. In
summer numerous beetles were eaten, including Issidsy carabids, and
chrysomelids. The chrysomelids were mainly spottegcumber beetles,
Diabrotica undecimpunctata favored food of big brown and evening batsisTh
species is an important agricultural pest. Beedfgseared to be a favored food of
the Sellersburg gray bats through much of the ya#tpugh a number of other
kinds of insects were eaten. Moths were often eateddis flies formed a
significant part of the diet in April, June and 8spber; and brown lacewings
(Hemerobiidae) were of some importance throughlogityear. A few spiders and
orthopterans were also eaten. It should be notat rttany of these taxa are
terrestrial insects, and most of the reported acuakxa are generally tolerant of
somewhat degraded water quality and sedimentation.

Mitigation: Measures #1 and #3 will reduce impacts to graypbey availability
to a negligible loss of the macroinvertebrate pobwity in the affected streams.
Impacts to gray bats are expected to very minoregtigible.

4. Impact: Construction of channel changes/ditché€sonstruction of channel
changes on streams which are considered to supgtemtial gray bat habitat (see
Table 6 and Exhibit 9) will result in the loss gfproximately 4,756 linear feet of
existing natural stream; to be replaced with newadystructed channels. The
exact length of the new channels is presently uwkndue to the early design
stage of the project; therefore permanent charossd Is unknown, but can be
reasonably expected to be a small fraction of {fié@length. Only one of these
streams (tLN2) is considered to be potentially mjpti habitat due to its being a
“blue-line” wooded stream. Approximately 121 feeft thn2 will be altered
through channel change. This alteration of a ixedbt short segment of natural
stream will result in a negligible loss of the n@anrertebrate productivity in that
segment of stream. Approximately 1,441 feet & thtal of 4,756 feet is on
ephemeral streams. The remaining 3,315 feet iatermittent streams, only one
of which is “blue-line” and has a large enough dagie area to be considered
potentially optimal habitat (LaVal et al. 1977; dsbn 2002). The new channels
will be within the right-of-way of the new road. h@y can be expected to be of
lower value as potential gray bat habitat; but las éxisting streams are very
likely not being used as foraging corridors, impacthe gray bat will be minimal.
Erosion and sedimentation effects of constructihg nhew ditches will be
controlled by measures #12, 13, 14, and 15 (spadti#2)

Mitigation: Measures #12, 13, 14, and 15 will control soil Enesand transport
of silt and sediments to stream channels, and ptesignificant sedimentation of
stream. Impacts to gray bats are expected tomergr or negligible.

5. Impact: Construction and permanent placement ofddes: The following
streams which are considered to support potenpiginal gray bat habitat will be
bridged: tLz7, tH1, LZ, OR1, HC, BC1, BC2, and Mée¢ Table 6 and Exhibit

Biological Assessment 68 Revised September, 2011







9). All are “blue-line” wooded streams at the lgedcrossings. Erosion and
sedimentation effects of constructing the new lsdgvill be controlled by
measures #12, 13, 14, and 15. The small brealeimwtioded corridors caused by
the bridges and associated right-of-way will hamey@ negligible effect on the
gray bat.

Mitigation: Measures #12, 13, 14, and 15 will control sailsesn and transport
of silt and sediments to stream channels, and ptesrgnificant sedimentation of
stream. Measures #8, 9, 10, and 11 reduce impatissoof woody vegetation at
bridge crossings or contribute to enhancing exgsforaging corridors of-site.
Impacts to gray bats are expected to very minoregtigible.

6. Impact: Interruption of the stream corridorConstruction of the new road will
result in interruption of the stream corridors. Biats usually fly in the forest
canopy if it is available (Tuttle 1976), and prinharuse tributaries of large
waterways as foraging areas and flyway routes o gecess from roost sites to
open-water habitats (La Val et al. 1977). Grayshat Missouri foraged over
waterways adjacent to forested areas more often tterways adjacent to
pastures (LaVal et al. 1977), and tree canopy ésl Uy gray bats for protection
along corridors to foraging areas and in the vigif roost caves. Clearing of
vegetation near cave entrances increases graybegibility to predators such
as the screech owDfus asi9, which has much greater difficulty capturing biats
forest canopy (Mitchell and Martin 2002). Howeuea, Val et al. (1977), Thomas
(1994), and Best and Hudson (1996) noted that ety do not always go to the
nearest body of water, but some fly over land taemtistant foraging sites or
other tributary systems which they follow to opeat@r habitats. Therefore, it is
evident that gray bats prefer wooded stream casidiar flyways and foraging,
but will fly through un-wooded areas if needethe small breaks in the wooded
foraging corridors of the larger streams, causedthgy bridges, culverts and
associated right-of-way, will have only minor oghgible effects on the gray bat.
The slight increase in potential risk to the babsf predators will be negligible.
Mitigation: Measures #8, 9, 10, and 11 reduce impacts of Idssvamdy
vegetation at bridge crossings or contribute toaewcing existing foraging
corridors off-site. Impacts to gray bats are exgecto be very minor or
negligible.

7. Impact: Tree removal: Tree removal in the riparian corridor from the
construction of culverts, channel changes, andgbsdcan impact water quality
by increasing water temperature and bank erosiankErosion (and subsequent
sedimentation) along with increased water tempegatucan impact
macroinvertebrate communities in receiving water®dthus reducingM.
grisescengrey. The minimal short-term reduction in aquatsect production
within the total stream corridor is not expectea@fiect the gray bat. Gray bats eat
a variety of flying aquatic and terrestrial insegtesent along rivers or lakes (U.S.
Fish and Wildlife Service 2010). Whitaker et al0Q2) reported on the food of
the gray bats from quarry at Camp Chelan near 1Sblieg, Indiana (about 3.2
miles from this highway project). He found that thajor foods of the gray bats
at Sellersburg appeared to be midges (Chironomidad) other dipterans, in
spring and fall, with various kinds of beetles coisipg the major foods in
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summer. In summer numerous beetles were eatendingl scarabeids, carabids,
and chrysomelids. The chrysomelids were mainly tedotcucumber beetles,
Diabrotica undecimpunctata favored food of big brown and evening batssThi
species is an important agricultural pest. Beedfgseared to be a favored food of
the Sellersburg gray bats through much of the ya#mpugh a number of other
kinds of insects were eaten. Moths were often eateddis flies formed a
significant part of the diet in April, June and 8spber; and brown lacewings
(Hemerobiidae) were of some importance throughlogityear. A few spiders and
orthopterans were also eaten. It should be notat rttany of these taxa are
terrestrial insects, and most of the reported acuakxa are generally tolerant of
somewhat degraded water quality and sedimentalimmson (2002) found that
gray bat presence was negatively correlated wittewelarity, indicating that
gray bats were more likely to forage over more ithtvaters. He indicated that
this is probably a factor of water turbidity beipgsitively correlated with stream
order. The streams of the project area are nedrlyated as poor in habitat
quality and the vast majority of their macroinverege taxa are considered to be
tolerant of somewhat degraded water quality, angs tvould be minimally
affected by short term minor increases in turbidity sedimentation. Impacts to
gray bats are expected to be very minor or negégib

Mitigation: Measures #12, 13, 14, and 15 will control soilsen and transport
of silt and sediments to stream channels, and ptesrgnificant sedimentation of
stream. Measures #8, 9, 10, and 11 will reduceacatsp of loss of woody
vegetation at crossings or contribute to enhanexigting foraging corridors off-
site. Impacts to gray bats are expected to bewangr or negligible.

8. Impact: Roadway runoff and spillslighway runoff following rain events could
increase metal and petroleum-based organic cordiEmis in the streams crossed
by the project (Table 6). Guano samples taken feosummer colony oM.
grisescensin Jessamine County, Kentucky have shown the poesef such
metals (Lacki 1994). Although highway runoff i&dly to contain petroleum
products and metals, no correlation between uptdkéhese contaminants and
affects to gray bats have been documented. BuekiérGranato (2002; cited in
Donaldson 2004) reviewed 44 reports on the biokdgefects of highway runoff
on local ecosystems and found conflicting resutiseshding on the methodology.
Their literature review indicated that highway réfnmonstituents are often found
in tissue samples of aquatic biota that inhabieireng waters near a highway. In
these studies it was generally agreed that theepcesof these contaminants
might affect the diversity and productivity of bagiical communities. However, a
methodology that employs bioassays (whereby comiamisensitivity is tested
by exposing organisms to toxins) suggested thatway runoff is not toxic to
aguatic biota. Should a spill occur, proceduresemtablished which will lead to
clean-up of the spill in a timely manner. Impadsgtay bats are expected to be
very minor or negligible.

Mitigation: Measure #16 will contribute to containing an deaital spill and
timely clean-up.

9. Impact: Concrete spillsDuring culvert and bridge construction, concrgiéls
could effectM. grisescensaquatic prey habitat in LZ, tLz3, tLz4, tLz6, tLz7
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tOhl, OR1 tH1, BC1, BC2, and HC (see Table 6 ankilix9). The minimal
short-term reduction in aquatic insect productiesutting from a concrete spill is
not expected to affect the gray bat. Gray batsaeadriety of flying aquatic and
terrestrial insects present along rivers or lakeéss( Fish and Wildlife Service
2010). Whitaker et al. (2001) reported on thedfob the gray bats from quarry
at Camp Chelan near Sellersburg, Indiana (about8l@s from this highway
project). He found that the major foods of the dgnays at Sellersburg appeared to
be midges (Chironomidae) and other dipterans, imgpand fall, with various
kinds of beetles comprising the major foods in s@nnin summer numerous
beetles were eaten, including scarabeids, caratadd, chrysomelids. The
chrysomelids were mainly spotted cucumber beetleBjabrotica
undecimpunctataa favored food of big brown and evening batsis Bpecies is
an important agricultural pest. Beetles appearedeoa favored food of the
Sellersburg gray bats through much of the yeanpaljh a number of other kinds
of insects were eaten. Moths were often eaten,igdtigs formed a significant
part of the diet in April, June and September; abmwn lacewings
(Hemerobiidae) were of some importance throughloaityear. A few spiders and
orthopterans were also eaten. It should be notat rttany of these taxa are
terrestrial insects, and most of the reported acuakxa are generally tolerant of
somewhat degraded water quality and sedimentaBouwing of concrete for
piers or decking will be done such that spills itite stream do not occur. In the
unforeseen event that spillage does occur, the UsBYfice will be notified and
the resident engineer shall halt the activity imragdy and not resume until
appropriate remedial actions have been implementegacts to gray bats are
expected to be very minor or negligible.
Mitigation: Measures #16 and 17 will reduce the likelihoodcofcrete spills
occurring, and contribute to rapid clean-up ofgpél should one occur.

10.Impact: Equipment in stream&quipment operating within the gray bat habitat
streams listed in Table 6 could increase turbidity disturb the stream substrate
impacting M. grisescensaquatic prey habitat in the short term. However,
equipment will be allowed directly in the streanisipacts to gray bats are
expected to very minor or negligible.
Mitigation: Measure #12 will reduce potential impact to veripor or negligible.

11.Impact: Equipment staging areaBquipment staging areas located where storm
runoff directly enters gray bat habitat streamsetisin Table 6 could further
pollute the stream with petroleum products, metals] organic particulates,
potentially affectingM. grisescensprey habitat in the short term. However,
staging, refueling and cleanup areas will not b@nad along-side streams.
Mitigation: Measures #14, 15 and 6ll reduce potential impact to very minor
or negligible.

12.lmpact: Project construction and operation effeds behavioral patterns:
Project impacts upon the gray bat habitat streaistedl in Table 6 could
negatively impactM. grisescensthrough short term alteration of behavioral
patterns. However, no construction work will be rpgted at night at stream
crossings, with the lone exception of pouring ceterfor bridge decks. Gray bats
have been documented as (presumably) foragingidgds with heavy car and
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truck traffic, which produce noise, lights, and rement comparable to
construction activities (male gray bat capturedist net by HMB in 2005 at the
I-64 Dbridge over Floyds Fork, Jefferson County, tehky). Construction
activities at streams which gray bats are likelyngss foraging corridors will be
short-term and are not expected to cause the batbandon the streams as
foraging corridors nor interfere with their use.rian disturbance of gray bat
maternity and hibernation caves is considered @ l@en a significant impact to
gray bats and likely was the primary reason foirtpepulation decline. Efforts
have been concentrated in recent years in protgthtiese caves, and gray bat
population size has significantly increased (USF2089). During the same time
period, disturbance and human-induced modificabiotieir foraging habitats has
continued unabated. The literature does not inelithat disturbance of their
foraging areas is considered a significant threat.

In the project area, a gray bat maternity colonykmown from a flooded
abandoned limestone quarry at Camp Chelan nearerSalirg, Indiana
(approximately 3.2 miles from the nearest pointhef A15 alignment) (Exhibit 1)
and gray bats have been mist-netted from Muddy Edek and Silver Creek
near the quarry (Exhibit 1). According to USFWS (2P this population is
increasing in numbers. Additionally, gray bats haeen captured on the property
of the INAAP at Charlestown, Indiana, and anotlast is thought to exist there
in one or more of the numerous caves, most likelthe upper Jenny Lind Run
area (approximately 3.4 miles from the nearesttpafithe A15 alignment). The
project will have no impact upon these maternityesa 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 nightséiteam crossings, with the lone
exception of pouring concrete for bridge decks.

3. All culverts and pipes will be designed and coredd such that the bottom
(invert) is at a lower elevation than the strearttdso/bed, and the design of the
culvert/pipe is such that it will allow natural e&im bed material to accumulate
throughout the length of the culvert. This willloa¥ for colonization and
production of macroinvertebrates within the culigpe; thus minimizing the
impact upon and reduction of productivity of ada@source for gray bats.

4. Trees_>5 inches diameter at breast height (dbh) will beided except those in
the direct construction limits.

5. Hollow trees, trees with sloughing bark, and otlhege trees that occur within the
Project limits will be avoided to the maximum praat extent and delineated by
special notes in the plans and measures such adalsdencing during
construction.

6. In order to maintain a riparian buffer zone, tre#ting will be maintained within
the construction limits and will be limited to thettsolutely necessary to complete
the project.
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7. DO NOT DISTURB signs will be placed at the constimt zone boundaries for
the portions of the project within Indiana. Theggms will be placed beyond the
construction limits to protect re-vegetation araad areas of existing vegetation.
Trees that fall within the right-of-way, but outsidf the construction limits, will
be identified during the design phase and delimklyefencing or other measures
to minimize impacts.

8. DO NOT MOW OR SPRAY signs will be posted along tight-of-way for
selected areas (areas of woody re-vegetation, metleand preservation of
existing woody vegetation) in Indiana in accordamgth INDOT requirements
and in selected areas in Kentucky where mitiggpiantings may be required.

9. INDOT will purchase at a 1:1 ratio existing woodlafior preservation or
revegetate upland woodland at a 1:1 ratio to ntgéigarested habitat lost as a
result of this project.

10. Excess parcels that have been purchased as ghrs &froject will be utilized for
wetland mitigation or reforestation as appropriate.

11.In Kentucky, disturbed areas at stream crossingisbeire-vegetated with tree
species that produce sloughing bark and snagsdloavfthe general guidelines
of U.S. Fish and Wildlife Service, Interstate Migiompact Commission, and
Office of Surface Mining (2009). Species will inde a minimum of six different
tree species. Species selection should be detetmibg site-specific
characteristics (soil moisture, sun exposure, eiod seedling availability. A
stocking success rate of not less than 300 stemage will be required. A
minimum of four species identified as “ExfoliatiBark Species” must be planted
and equal at least 40 percent of the minimum siggnscre. Tree species will be
planted at approximately equal rates. “Exfoliatidgrk Species” (suitable for
planting in the project area) are sugar maplee( saccharum)bitternut hickory
(Carya cordiformis),pignut hickory Carya glabrg, shellbark hickory Carya
laciniosa), shagbark hickory Garya ovata), mockernut hickory Carya
tomentosy eastern cottonwood?pulus deltoides white oak Quercus alba
shingle oak Quercus imbricarig, northern red oakQuercus rubry, post oak
(Quercus stellatp black oak Quercus veluting sassafrasSassafras albidun
and slippery elmWIimus rubrg. An herbaceous ground cover of native species
will be established.

12.No equipment will be allowed directly in the stream

13.Preservation of surface water quality will be coléd by maintaining stream-
crossing impacts. Channel work such as, vegetaligaring, channel widening,
shaping of spill slopes and placement of riprap el limited to the construction
limits.

14.Staging, refueling and cleanup areas will not Hewsd along-side streams.
Equipment cleaning/staging areas will be locatedhsthat runoff from these
areas will not directly enter the stream. Equipt@@aning/staging areas will be
located such that effluent will be filtered througkgetated areas and proper
sediment control structures located between thggrggaarea and receiving water-
bodies; thereby minimizing the potential for streampacts such as sedimentation
and pollution.
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15.All KYTC and INDOT Best Management Practices (BMBY) stream protection
will be in place during project construction. TiAMOOT Standard Specifications
and Special Provisions will govern constructioniwaiés in Indiana to control
erosion and subsequent water pollution. The KYT@n8ard Specifications for
Road and Bridge Construction will guide constructiactivities in Kentucky.
BMP will be utilized to prevent non-point sourcellption, to control stormwater
runoff and to minimize sediment damage to waterdiguand aquatic habitats.
BMP will include: Temporary and permanent erosiamtool features will be
incorporated into the Project at the earliest pcabte time as construction
progresses. When seeding or sodding must be delageaporary erosion
protection with mulches, fiber mats, matting, dystlliatives, crust-forming
chemicals, or plastic sheets will be provided. Enosontrol measures such as
berms, dikes, geotextile filter cloths, slope dsaisediment basins, mulched
seeding, sodding, and riprap will be installed vehappropriate. Use of sediment
traps will be determined for specific streams astaded by the construction
permit process. During “grade and drain” operatigoscurring after initial
clearing and grubbing of the corridor), mulch viaé spread across all areas where
no work will be conducted for a 21-consecutive-gayiod. Equipment needed to
properly spread mulch will be located on-site.

16.The following provisions shall apply to the spikagr release of hazardous
materials during construction or operation of thdidna portion of the Project.
See the Spill Response Section of the Laws and IR&guws Section for further
information.: Construction— Hazardous material releases, oil spills, fisimah
kills and radiological incidents must be reportenl ®ffice of Emergency
Response, IDEM (888) 233-7745. This should occusas as action has been
taken to either contain/control the extent of tledease, or protect persons,
animals or fish from harm or further harm. Apprapei response actions for spills
occurring on project sites, in order: identify tepilled material from a safe
distance; contain the spilled material or blockfiesits flow using absorbent
booms/pillows, dirt, sand or by other available meacordon off the area of the
spill; deny entry to the cordoned off area to alt lbesponse personnel; and
contact OER/IDEM then Operations Suppo@perations— INDOT Hazardous
Material Accidents/Incidents Policy, February 19®evised July 1998 or most
recent version.)

17.Pouring of concrete for piers and/or decking wel done such that spills into the
stream do not occur. In the unforeseen eventiidlage does occur, the USFWS
office will be notified and the resident enginekal$ halt the activity immediately
and not resume until appropriate remedial acti@awetbeen implemented.

18.Borrow sites and waste sites for disposal of colsitn spoil have not been
determined at this time. Waste and borrow sitdsbaiinvestigated later when a
determination is made on how construction phasinty progress. Further
coordination with the USFWS will be undertaken tidress this issue at that
time. Once these sites have been determined tlosvileg will help to reduce
their potential impact. The contractor will be ueed to develop a plan detailing
the source and method of transportation of boridw¥hen borrow material is
obtained from other than commercially operated sesjrerosion of the borrow
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site shall be controlled during and after completd the work by minimizing the
erosion in such a way that it will prevent sedimieoin entering streams or other
bodies of water. Waste or disposal areas will matled and constructed in a
manner that will keep sediment from entering streaBMPs such as diversion
channels, dikes, and sediment traps will be usedhis purpose. All excavated
materials not utilized for roadway embankment @spdsed of off-site will be
hauled for storage to an upland site and securesticgh a manner as to prevent
runoff from entering streams.

19.The USFWS shall be contacted by KYTC-DEA at leasg week prior to the start
of construction for the proposed project.

2. Indiana Bat

Impacts
In total, 180.2 acres dfl. sodalispotential habitat within the project right-of-wasll

be disturbed, lost, or altered either temporanlp@manently. Approximately 10,049
acres of suitable summer Indiana bat habitat oociside of the right-of-way, but
within five miles of documented maternity captumecords (see USFWS 2008).
Below are listed feasible impacts k. sodaliswhich could potentially occur as a
result of the project. The listed impacts do natude impacts that may (or may not)
result from borrow or waste material sites. At thiee, the use of borrow sites and
waste sites for disposal of construction spoil has been determined. Waste and
borrow sites will be investigated after a deterrtiora has been made on how
construction phasing will progress. Further coocatlon with the USFWS will be
undertaken to address this issue at that time.

1. The quality of foraging habitat may be degraded wuerosion, and subsequent
sedimentation of stream corridors, associated wodd construction activities.
Sedimentation could affect the production of inseassociated with aquatic
habitats, which make up a portion of the prey baksdéndiana bats (USFWS
2006).

2. Construction of the project is likely to resultthre direct removal of roosting trees
that are used or may be used by the maternity galothe future. Indiana bats
have been shown to show some site affinity to thaasting trees, so, if these
trees are removed while the bats are not preshkist,ig anticipated to cause a
modification in the behavior of any bats that ratto those areas. This could also
cause those bats to use additional energy to l@catv roost, which may affect
reproductive success. The maternity colony mayticoe to use the remaining
habitat and/or relocate/shift to existing adjacesiitable habitat following
implementation of the proposed project. While &mdi bats, and especially
maternity colonies, have a strong roost affinityisinot uncommon for loss of
and/or alteration of maternity roost trees and dorg habitat to occur naturally,
causing a maternity colony to seek additional rdoses or relocate to other
forested areas. Considering that the habitat reeh@s a result of the proposed
project would occur during the time of year whediéma bats would not occupy
the area, it is reasonable to assume that upomneguto the roost site, Indiana
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bats would be affected but would be able to idgmiéw roosting areas in the
adjacent forested areas and recover. However, tdudéack of scientific
information regarding the ability of maternity coles to respond to habitat
disturbance, either naturally or as a result oftudimance, and our limited
knowledge of the size of the maternity colony,sitdifficult to determine if the
species would recover to levels that approximater thresent levels once the
project is completed (USFWS 2002b).

3. Occupied and potential foraging habitat and travairidors are likely to be
converted to unsuitable habitat, i.e. roadway aglat+of-way; remaining habitats
will be more fragmented.

4. Noise and other disturbances caused by construatitivities and operation of
the new road may result in modification of normadliana bat behaviors (e.g.,
reproduction effects, foraging effects, and shigltebehaviors).

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 Memarandof Agreement

(MOA) with the Service to account for the inciddntake of Indiana bats. A

Conservation MOA with the Service would allow KYTi@xibility in project

timing with regard to the removal of suitable Inthabat habitat. In exchange for

this flexibility, FHWA will provide recovery-focuskconservation benefits to the

Indiana bat through the implementation of minimiatand mitigation measures

that are described in the Indiana Bat Mitigationdance for the Commonwealth

of Kentucky.

Construction limits will be minimized.

Tree removal in construction zones must be schddod#ween October 15 and

March 31 to prevent disturbance to trees that nzaipdr the Indiana bat summer

colonies.

4. Trees >5 inches dbh will be avoided except those in finectlconstruction limits.

5. Hollow trees, trees with sloughing bark, and otlhege trees that occur within the
Project limits will be avoided to the maximum praat extent and delineated by
special notes in the plans and measures such adalsdencing during
construction.

6. In order to maintain a riparian buffer zone, tredting will be maintained within
the construction limits and will be limited to thettsolutely necessary to complete
the project.

7. DO NOT DISTURB signs will be placed at the constimt zone boundaries for
those portions of the project within Indiana. Thegms will be placed beyond the
construction limits to protect re-vegetation araad areas of existing vegetation.
Trees that fall within the right-of-way, but outsidf the construction limits, will
be identified during the design phase and delimklyefencing or other measures
to minimize impacts.

8. DO NOT MOW OR SPRAY signs will be posted along tight-of-way for
selected areas (areas of woody re-vegetation, metleand preservation of
existing woody vegetation) in Indiana in accordamgth INDOT requirements
and in selected areas in Kentucky where mitiggpiantings may be required.

w N
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9. INDOT will purchase at a 1:1 ratio existing woodlafor preservation or re-
vegetate upland woodland at a 1:1 ratio to mitidatested habitat lost as a result
of this project.

10.Excess parcels that have been purchased as ghrs @iroject will be utilized for
wetland mitigation or reforestation as appropriate.

11.In Kentucky, disturbed areas at stream crossingisbeire-vegetated with tree
species that produce sloughing bark and snagsdloavfthe general guidelines
of U.S. Fish and Wildlife Service, Interstate Migiompact Commission, and
Office of Surface Mining (2009). Species will inde a minimum of six different
tree species. Species selection should be detetmibg site-specific
characteristics (soil moisture, sun exposure, eiod seedling availability. A
stocking success rate of not less than 300 stemage will be required. A
minimum of four species identified as “ExfoliatiBark Species” must be planted
and equal at least 40 percent of the minimum siggnscre. Tree species will be
planted at approximately equal rates. “Exfoliatidgrk Species” (suitable for
planting in the project area) are sugar maplee( saccharum)bitternut hickory
(Carya cordiformis),pignut hickory Carya glabrg, shellbark hickory Carya
laciniosa), shagbark hickory Garya ovata), mockernut hickory Carya
tomentosy eastern cottonwood?pulus deltoides white oak Quercus alba
shingle oak Quercus imbricarig, northern red oakQuercus rubry, post oak
(Quercus stellatp black oak Quercus veluting sassafrasSassafras albiduin
and slippery elmWIimus rubrg. An herbaceous ground cover of native species
will be established.

12.Borrow sites and waste sites for disposal of comsibn spoil have not been
determined at this time. Waste and borrow sitdsbeiinvestigated later when a
determination is made on how construction phasinty progress. Further
coordination with the USFWS will be undertaken tidiess this issue at that
time. Once these sites have been determined tlosviiog will help to reduce
their potential impact. The contractor will be uegged to develop a plan detailing
the source and method of transportation of boridwWWhen borrow material is
obtained from other than commercially operated sesirerosion of the borrow
site shall be controlled during and after completd the work by minimizing the
erosion in such a way that it will prevent sedimioin entering streams or other
bodies of water. Waste or disposal areas will bmted and constructed in a
manner that will keep sediment from entering streaBMPs such as diversion
channels, dikes, and sediment traps will be usedhie purpose. All excavated
materials not utilized for roadway embankment @pdsed of off-site will be
hauled for storage to an upland site and securesdigh a manner as to prevent
runoff from entering streams.

13.The USFWS shall be contacted by KYTC-DEA at leas week prior to the start
of construction for the proposed project.

14.Mitigation measures #12 through #20 listed abovwedi@y bat will minimize
water quality impacts.

3. Running Buffalo Clover
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The survey did not identify any Running buffalo \@o or suitable habitat in the

project impact area during field investigations1®99, 2007, and 2008. There is a
small community of plants in the Wolf Pen BranchINfarm area (see Exhibit 7), but
the site is well outside of project limits. The jet area contains no suitable running
buffalo clover habitat. There will be no adveeféects to running buffalo clover

from the proposed project, excluding possible intpdbat may (or may not) result

from borrow or waste material sites. At this tinlee use of borrow sites and waste
sites for disposal of construction spoil has natrbdetermined. Waste and borrow
sites will be investigated later when a determoratis made on how construction
phasing will progress. Further coordination witle tiSFWS will be undertaken to

address this issue at that time.

4. Short’'s Goldenrod

Short’'s goldenrod was not identified in the prombsgroject area. As stated
previously, the goldenrod is considered extirpdtedh the project impact area. The
project will have no adverse effect on the Shaytiklenrod.

5. Fresh Water Mussels: Pink Mucket, Orange-footed Pirpleback, Fat
Pocketbook, Ring Pink, Clubshell, FanshellRough Pigtoe, Spectaclecase,
Sheepnose

No federally listed live or relict mussels were eh®d during the 1999 and 2007

mussel surveys. A singleampsilis ovatavas noted at the A-15 alignment proposed

crossing. This species is listed as “endangenedantucky by the Kentucky State

Nature Preserves Commission. A sindglgumia rectawas noted at the A-15

alignment proposed crossing. This species is ligetispecial concern” in Kentucky

by the Kentucky State Nature Preserves Commis$ilanmussel beds were noted.

The Asian clam and zebra mussel were abundanttahmsdects.

Mitigation: If bridge construction does not begin within fiyears, KYTC will contact

the Frankfort, Kentucky Field Office of the USFW$® tssess the need for

reevaluation of the potential of the project to exdely affect federally listed mussel
species. This will ensure that no adverse affiecthe federally listed mussel species
occur.

6. American Burying Beetle
The USFWS considers this species to be extirpatad the state of Kentucky. The
project is expected to have no adverse effect especies.

7. Louisville Cave Beetle

Eleven Jones Cave, the only extant habitat foisgexies, is located approximately 2
miles south of the proposed project. The projeexisected to have no adverse effect
on the species.

8. Least Tern and Piping Plover

There are no recent records of the species witterekpected areas of impact of the
project, and no least terns or piping plovers weeatified during project field studies.

No evidence of either species was observed in drtheo areas surveyed in 2007.
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Approximately 5.8 acres of potential piping plowerd least teriabitat occur within
the proposed project right-of-way, and will be lyad by construction of the new road
(Exhibit 5).

Mitigation: KYTC commits to survey any suitable interior leéstn nesting areas
during subsequent nesting seasons prior to comistnud his will ensure that suitable
least tern habitat areas are not occupied and versal affects to the interior least tern
will occur from the project. The results of suchna&ys will be coordinated with the
Frankfort, Kentucky Field Office of the USFWS inder to determine if further
consultation is required. The project will have ambverse effect to the least tern or

piping plover.

C. Indirect Impacts
The following discussion is taken primarily from @munity Transportation Solutions
Inc. documentation (2003).

1. Alignment C-1: Construction of this Downtown alignment would havenodest
effect in attracting population and housing grovavard Clark and Floyd counties in
Indiana. The majority of employment, particulargtail employment, would remain in
the City of Louisville and Jefferson County. C-1wa tend to reinforce the existing
conditions where the region's total job concergrativould remain in the Louisville
and Jefferson County portion of the LMA. At the satime, population and housing
growth would expand outward. Without the new riv@pssing, there would be
pressure on the Louisville core area as the traeebss the river became more
restrictive andcongested. For C-1, population and household gragisitribution
would remain essentially the same as under the b&twA Alternative.
Implementation of C-1 would not substantially altdre growth distribution of
employment or population from the No Action. Thejpcts included in the KIPDA
forecasts could benefit from the construction apdration of the proposed bridge(s)
project, but are not dependent upon the bridgé(s)discussed above, many of the
residential, commercial and industrial developments currently under development
or already exist and are expanding. This indic#tes currently they have access to
major highways and freeways. The provision of inwgaccess would facilitate and
in some cases, may result in these projects betwgldped sooner on the planning
horizon than later. That is, while the developmepmnjects would occur with or
without the proposed bridge(s), the bridge(s) nmllyénce developers to move up the
scheduled implementation of their projects. Indir@mpacts to habitats should,
therefore, be similar over the long term.

Of the major action projects currently proposeduader construction, the related
projects closest to the C-1 alignment are the Mitlening in Kentucky, Indiana

Greenway and Riverfront Park Expansion (Louisvjllahd the Ohio River locks

project. The latter three projects would not regukh cumulative effect with regard to
growth and development in the project area. Thewssy widening is in response to
growth in travel demand and while the proposed owements would facilitate access
and travel through the Downtown Build alternatiaesridor, it is an interstate with

interregional travel characteristics.
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2. Alignment A-15: This alignment would have no effect on the centrak area of
Louisville, Bullitt County, Clark County and the stern section of Jefferson County.
A-15 would have the slight effect of directing ptation and housing from eastern
Jefferson and Oldham counties toward Floyd Couimigiana. These redirections of
growth patterns would be minimal: losses of houkhover the No-Build Alternative
range from 132 from Clark County to 474 from Jeftar County while Floyd County
would attract 772 households by 2025. Populatistridution would follow a similar
trend.

Implementation of A-15 would not substantially altdéne growth distribution of
employment or population from the No-Action Altetiva, although the potential
effects would be somewhat more pronounced thanethok C-1. Improved
accessibility is forecast to redirect some growdhdifferent areas than those that
would grow under the No-Action Alternative. The A-hlignment would tend to
direct growth away from eastern Jefferson and Ofdi@ounties, Kentucky toward
Floyd County, Indiana. Habitat associated with lzssange and Lentzier Creek are
more likely to experience indirect effects thansiadhabitats in the Goose Creek
Watershed in eastern Jefferson County. The GoosekGvatershed covers about 19
square miles in northeastern Jefferson County andists of two sub-basins (Goose
Creek and Little Goose Creek). This watershed detgoing intense development,
and moderate water quality impairment has occumedome areas. The projects
included in the KIPDA forecasts could benefit frone construction and operation of
the proposed bridge(s) project, but are not depgnd@on construction of the
proposed Ohio River Bridges Project. As discusdsov@, many of the residential,
commercial and industrial developments are curyamtider development or already
exist and are expanding their developments. Tleisdtrindicates that currently they
have access to major highways and freeways. Theiswa of improved access
through constructing a Build Alternative would fiteite and in some cases, may result
in these projects being developed sooner on thenplg horizon than later. That is,
while the development projects would occur with vathout the proposed A-15
alignment, it may influence developers to move lup $cheduled implementation of
their projects as economic development demands shif

A-15 has the potential to affect Oldham, Clark,y@ld€Counties and the eastern areas
of Jefferson County. Many of the related major @udi projects are occurring or will
be implemented in the eastern areas of the LMAInltiana, developments along
which A-15 would pass include the INAAP, North RoBusiness Center, East Point
Business Center, Clark Marine Center and Bridgapdiusiness Center. In Kentucky,
current and proposed developments do not occucttiiralong the A-15 corridor but
near it along the existing 1-265 corridor. The msar development would be
approximately 5 miles from the proposed bridge/rmagrovements. Any growth and
economic development would be under the jurisdictod the appropriate planning
agencies.

With regard to cumulative effects, the related @ctg closest to A-15 are INAAP,
North Point Business Center, East Point Businesgat,eClark Maritime Center and
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Bridge Point Business Center. All of these represemployment/business
developments. The cumulative effect would resulinareased housing demand to
accommodate the employment requirements.

3. C-1 and A-15 In summary, the socio-economic studies indidhtd the two
alignments would not alter the growth distributihemployment or population from
the projected 2025 No-Action Alternative. While thelated major action projects
could benefit from the proposed bridge/road improgets, the developers have
constructed or begun their projects without it. Yiadready have access to major
highways and freeways.

While there would be no indirect effect at this dirbased on the known projects,
implementation of the two bridges Build Alternati¢@-1 and A-15) could influence
the location and scheduling of future developmemjgets. The zone of influence
would expand across the areas on either side afitbeand potentially between the
bridge roadway approaches, particularly in Indiat&re more open, developable land
is available. Any growth and development would eler the jurisdiction of the
appropriate planning agencies.

The projected employment and household growth riescfst to continue during the
next 25 years regardless of whether the proposgéeqtris implemented. Although a
similar overall level of growth and development Wbhe expected through year 2025
compared to the No-Action Alternative, the Buildid®ye/Highway Alternative could
alter the rate, timing, and location of developmespecially as noted for the A-15
alignment. Improved accessibility could result larmed development (such as the
major actions identified in this report) being deyed and built out sooner than
would occur under the No Action Alternative. Howguhe availability and provision
of public services and utilities such as water, exevgchools, and City and County
roadway improvements would also be a critical deieing factor in the rate at which
various areas within the ICEA are developed. Otfamtors, including market
conditions (such as housing and land costs) withlawlity of adequate utilities and
public services, may increase the rate of developrokavailable parcels. Given the
above factors and potential effects, it is the oespility and authority of affected
jurisdictions and the regulatory processes theyehestablished to modify existing
land use plans, zoning regulations, and allowalelesiies as the jurisdiction deem
appropriate. The lead agency or project sponsdrcaiitinue to coordinate with local
jurisdictions to ensure appropriate mitigation meas are established.

4. Gray and Indiana Bats

The projected employment and household growth riecfst to continue during the
next 25 years regardless of whether the proposgidqris implemented. The socio-
economic studies indicate that the two alignmentsild/ not increase the growth of
employment or population from the projected 2025Adtion Alternative. It may
influence developers to move up the scheduled imeigation of their projects, and
could alter the location of development, especialynoted for the A-15 alignment.
The A-15 alignment would tend to direct growth awlaym eastern Jefferson and
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Oldham Counties, Kentucky toward Floyd County, &amdi. Loss of habitat is thus
more likely to be shifted from the Goose Creek W&ited in eastern Jefferson County
to Lancassange and Lentzier Creeks in Indiana. Gdwse Creek watershed has been
documented in recent years as supporting both @rdyindiana bats. A recent record
of Gray bats (no Indiana bat records) from near rtfeith of Lancassange Creek
documents their use of this riparian corridor. rEhare no records of Gray or Indiana
bats from the Lentzier Creek watershed, thoughtabappears to be suitable for them.
It would appear then that if the project tendshift$he amount of development (total
development would not be affected; only its loaatiaway from Goose Creek to
Lancassange and Lentzier Creeks, the net result potentially benefit Indiana bats,
compared to the projected 2025 No-Action AltermativMn addition, Gray bats could
potentially benefit, though probably less so.

D. Cumulative Effects

Cumulative effects include the effects of locahtst tribal or private actions that are
reasonably certain to occur in the action areaidensd in this biological opinion.

With regard to cumulative effects, the related destial and employment
development projects could result in cumulativeeeff, as they would influence the
movement and direction of development trends. Thesjects are within the planning
horizon of KIPDA and other local planning agencibsit can direct and assure
compatibility with local planning objectives. In ditdon, they would provide
additional housing and employment opportunitiestiier region. In the eastern area of
the LMA, the related projects represent employniersiness developments. There
would be the potential for increased housing dentaratcommodate the employment
requirements. The construction of the bridges actbhs Ohio River would not affect
the long-term housing demand and would not haveirautative effect, but could
affect the location and timing of future developrerojects.

Major actions with potential cumulative effects carvolve either the same or
different habitat resources than direct and indieftects. The INAAP, North Point
Business Center, East Point Business Center, Gliakne Center and Ridge Point
Business Center in Indiana are major actions thatralatively near to the A-15
alignment and that could have cumulative impactgray bat and Indiana bat habitat.
A major factor in evaluating cumulative effects ahwes the disposition of the INAAP
property. As documented by a number of studies Qety are known to utilize habitat
in the Lancassange Creek watershed near the Clarkiile Center and in the Jenny
Lind Run and Little Battle Creeks of the INAAP; atidese same areas provide
suitable Indiana bat habitat. The Army and USFW& ammitted to protecting the
resources associated with Jenny Lind Run and LB#dtle Creek. According to
USFWS (2007) the Army has worked closely with thBRWS to conserve the bats
and meet Endangered Species Act requirements dtirengNAAP closure process.
As part of that process, a large portion of theebhaas given to the State of Indiana to
expand Charlestown State Park. The USFWS workéld the Defense Department
and the state to ensure that habitat for listed Wais protected and enhanced through
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the park development process. Staff from Bloondngt Environmental
Contaminants have also been involved in this siteking closely both with Defense
and the state to ensure that areas contaminatégdammunition production at the
site were remediated to alleviate potential fortaoninants to adversely affect the
endangered gray bats at the site, and to provieasarvhere the public could safely
enjoy the newly expanded state park. The USFWStlam&tate plan to continue their
partnership, including plans for developing edwral displays at Charlestown State
Park to educate the public about the endangeradiieatlive there.

These major projects are important cumulative astiorhey involve ongoing and
future State, local and private actions that mayolwe no federal actions and,
therefore, no requirement to comply either with 88A or with NEPA. With no
federal action, biological assessment and consuitgiursuant to Section 7 of the
ESA would not occur. The potential for cumulativfeets exists. Several major
actions having Federal oversight under the ESA@nYEPA, and also having high
potential for cumulative effects, were identified the ICEA. These include the U.S.
Army Armor Center and Fort Knox Northern Trainingr@plex, the Ohio River
Mainstem Systems Study navigation infrastructurprowements, and the reuse of the
military portion, but not including the newly pditined civilian portions, of the
INAAP. The assessments of the USFWS (Biologicaln@pi contained in U.S. Armor
Center and Fort Knox, 2001 and Hudak, 1998) docampetential losses of Indiana
bat and Gray bat habitat with future Federal astiobhe need for threatened and
endangered species assessment is also evideheftuttire widening of I-71 from I-
265 to 1-64, downtown Louisville, Kentucky. Severather major transportation
projects will also require biological assessmentges they will occur within the
ranges identified for one or more threatened oargdred species:

« Widening of 1-64 from [-265 (Gene Snyder Freeway)l{/1 terminus, downtown
Louisville. Wetland field identification and deliaton are needed for future project
development.

» Construction of the South Central Light Rail Ts#an(LRT) line from downtown
Louisville to I-265. Some potential for involvemeoftdisturbed wetlands exists south
of the airport.

» Expansion of Louisville International Airport ¢gtdiford Field). The potential exists
for involvement of wetlands already disturbed bydustrial and residential
development.

Past and future federal actions on any of thesggmwould occur under jurisdiction
of Federal agencies that have regulations requagsgssment of cumulative effects.
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IX. Effects Determination

Gray Bat

A determination of‘May affect — is not likely to adversely affectts made for the

gray bat based upon:

* Gray bats are assumed to be present in the prajeat However, the FHWA is
committed to implementing the minimization measye=viously outlined during the
construction process for the proposed project;

*  Winter caves suitable for gray bats do not exigsh@éproject area;

e As aresult of the minimization measures committedn addition to the bridging

of most of the potentially optimal foraging habjtttie project area will continue to
provide foraging areas and an aquatic prey basgr&y bats;

* The project will not impact the documented gray bwdternity colony at the
Sellersberg quarry, nor the likely colony at Jehmd Run.

Indiana Bat

A determination ofMay affect — is likely to adversely affectis made for the Indiana
bat based upon:

*  Winter hibernacula do not exist for the Indianaibahe project area;

* Indiana bats are assumed to be present in thecpaojea. FHWA is committed to
implementing the minimization measures previousiylioed during the construction
process for the proposed project, including a Coasen Memorandum of
Agreement;

* The proposed project is not likely to jeopardize ttontinued existence of the
Indiana bat;

» Construction of the project may result in the dinesmoval of roosting trees that
are used or may be used by the maternity colorlgarfuture. Indiana bats have been
shown to show some site affinity to their roosttrees, so, if these trees are removed
while the bats are not present, this is anticipatedcause a modification in the
behavior of any bats that return to those aredss dould also cause those bats to use
additional energy to locate a new roost, which ratigct reproductive success. The
maternity colony may continue to use the remairhagitat and/or relocate/shift to
existing adjacent suitable habitat following impkmation of the proposed project.
While Indiana bats, and especially maternity cadsnhave a strong roost affinity, it is
not uncommon for loss of, or alteration of mategrmgost trees and foraging habitat to
occur naturally, causing a maternity colony toksagditional roost trees or relocate to
other forested areas. Considering that the hat@tabved as a result of the proposed
project would occur during the time of year whedi&ma bats would not occupy the
area, it is reasonable to assume that upon retutaithe roost site, Indiana bats would
be affected but would be able to identify new rowstareas in the adjacent forested
areas and recover. However, due to lack of sdiemiformation regarding the ability
of maternity colonies to respond to habitat distund®e, either naturally or as a result of
disturbance, and our limited knowledge of the sifethe maternity colony, it is
difficult to determine if the species would recover levels that approximate their
present levels once the project is completed (USROED);

Biological Assessment 84 Revised September, 2011







e Occupied and potential foraging habitat and trav@ridors are likely to be
converted to unsuitable habitat, such as roadwaly raght-of-way. The remaining
habitats will be more fragmented by these convassio

* Noise and other disturbances caused by construattwuities and operation of
the new road may result in the modification of nalrmdiana bat behaviors (e.qg.,
reproduction effects, foraging effects, and sheltebehaviors).

Running Buffalo Clover

A determination ofMay affect — is not likely to adversely affects made for running
buffalo clover based upon:

* The environmental team did not identify any runnimgfalo clover or suitable
habitat in the project impact area during fieldastigations in 1999, 2007, and 2008;
* There are no records of the species within the anai@ea of the project;

e At this time, the use of borrow sites and wastessfor disposal of construction
spoil has not been determined. Waste and borras wiill be investigated later when
a determination is made on how construction phaswith progress. Further
coordination with the USFWS will be undertaken dloli@ess this issue at that time.

Short’s Goldenrod

A determination ofMay affect — is not likely to adversely affeci$ made for Short’s

goldenrod based upon:

* Field surveys did not find Short's goldenrod wag¢ nlentified in the proposed
project area,;

« The most recent list for Kentucky, compiled by #entucky Field Office of the

USFWS does not list Short’s goldenrod for JefferS8wunty, Kentucky, presumably
because they now consider it to be extirpated there

e ltis considered to be extirpated from the Fallshef Ohio;

e ltis not listed for Clark County, Indiana.

Listed Mussels: Pink Mucket, Orange-footed Pimplebek, Fat Pocketbook, Ring
Pink, Clubshell, Fanshell,Rough Pigtoe,Spectaclecase, Sheepnose

A determination of‘May affect — is not likely to adversely affectts made for the
listed mussels based upon:

* No federally listed live or relict mussels were elv&ed during the 1999 and 2007
mussel surveys;

* No mussel beds were noted during the 1999 and @0&8el surveys;

« There is a lack of high quality substrates for ¢hepecies within the project
corridor;

« There are no recent records of any of the listedisg from the project area;

* If bridge construction does not begin within fiveays, KYTC will contact the
Frankfort, Kentucky Field Office of the USFWS tasass the need for reevaluation of
the potential of the project to adversely affeatefi@lly listed mussel species. This
will ensure that no adverse affects to the fedgtated mussel species occur.

American Burying Beetle
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A determination of‘May affect — is not likely to adversely affectt’s made for the
American burying beetle based upon:
« The USFWS considers this species to be extirpated the state of Kentucky.

Louisville Cave Beetle

A determination of‘May affect — is not likely to adversely affectt’s made for the
Louisville cave beetle based upon:

 Eleven Jones Cave, the only extant habitat for #pecies, is located
approximately two miles south of the proposed mpjand will not be impacted by
the project.

Interior Least Tern

A determination of‘May affect — is not likely to adversely affects made for the
interior least tern based upon:

« There are no recent records of the species witterekpected areas of impact of
the project;

* No interior least terns were identified during jjfield studies in 2007;

* Approximately 5.8 acres of potential habitat oceuthin the proposed project
right-of-way, but it will be bridged by the new éExhibit 5);

« KYTC commits to survey any suitable interior le&stn nesting areas during
subsequent nesting seasons prior to constructibis. Will ensure that suitable least
tern habitat areas are not occupied and no aded#fiesds to the interior least tern will
occur from the project. The results of such surveslt be coordinated with the
Frankfort, Kentucky Field Office of the USFWS inder to determine if further
consultation is required.

Piping Plover (migrant only)

A determination of‘May affect — is not likely to adversely affect’s made for the
piping plover based upon:

« There are no recent records of the species witterekpected areas of impact of
the project;

* No piping plovers were identified during project\wys in 2007;

* Approximately 5.8 acres of potential habitat oceuthin the proposed project
right-of-way, but it will be bridged by the new éExhibit 5).
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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








TRANSPORTATION CABINET

Steven L. Beshear rrankfort, Kentucky 40622 Michael W, Hancock, P.E.
www transportation ky. gov/ geare{afy

Governor
September 28, 2011

Mr. Virgil Lee Andrews, Jr., Field Supervisor
U.S.Fish and Wildlife Service

330 West Broadway Room 226

Frankfort, Kentucky 40601

Dear Mr. Andrews:

SUBJECT: Biological Assessment for Indiana bat, Myotis sodalis; | gray bat, Myoris grisecens:
running buffalo clover, Trifolium stoloniferum; Short's goldenrod, Sofidago shortii; pink
mucket, Lampsilis abrupta; orange foot pimpleback, Plethobasus cooperianus; fat
pocketbook, Potamilus capax; ring pink, Obovaria retusa: clubshell, Plewrobema clava:
fanshell, Cyprogenia stegaria; rough pigtoe. Pleurobema plenum; spectaclecase.,
Cumberlandia monodonta; sheepnose, Plethobasus cyphus: American burying beetle,
Nicrophorus americanus; Louisville cave beetle, Pseudanopthalmus troglodytes: interior
least tern, Sterna antillarum and piping plover, Charadrius melodus.

Louisville-Southern Indiana Ohio River Bridges Project
Jefterson County KY and Clark County IN
[tem No. 5- Ji&8

Please find attached the Biological Assessment for the above listed species for the subject project.
The proposed project is (described in the attached document) consists of the construction and improvement
ot two Ohio River bridges, reconstruction of the Kennedy interchange, Interstate widening and associated
improvements within Louisville and Clark County Indiana.

Presence for Indiana bat is assumed. No areas of karst/cave habitat conducive to Indiana bat usage
were identified within, or adjacent to the scope of the subject project. Avoidance and mitigation are
outlined in the attached document. Based on these tindings and proposed avoidance/mitigation KYTC
determines this project to “Not likely to adversely affect” the Indiana bat.

Presence for gray bat is assumed. No areas of karst/cave habitat conducive to gray bat usage were
identified within, or adjacent to the scope of the subject project. Avoidance and mitigation are outlined in
the attached document. Based on these tindings and proposed avoidance/mitigation KYTC determines this
project to “Not likely to adversely affect” the gray bat.

No running butfalo clover or clover habitat was identified within the project impact area. Based
on these findings and proposed avoidance/mitigation (surveys of waste/borrow areas when identified)
KYTC determines this project to “Not likely to adversely affect” running buffalo clover.

Neo Shorts goldenrod was identified within the project impact area. Short's goldenrod is
considered to be extirpated by USFWS. Based on these findings and proposed avoidance/mitigation
(surveys of waste/borrow areas when identified) KYTC determines this project to "Not likely to adversely
affect” Short’s goldenrod.

No listed mussels (see above) live or relict were found during mussel surveys. No mussel beds
were noted during mussel surveys. No recent records for listed species were listed for the project area.
Based on these findings and proposed avoidance/mitigation KYTC determines this project to “Not likely to
adversely affect” listed mussels (see above).

No American Burying Beetles were identified within the project impact area. American Burying
Beetle is considered (o be extirpated in Kentucky by USFWS. Based on these findings and proposed
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avoidance/mitigation { {surveys of waste/borrow areas when identified) KYTC determines this project to
“Not likely to adversely affect *“ American Burying Beetle.

No Louisville cave beetles were identified within the project 1mpad area. Louisville cave beetle
habitat (Eleven Jones Cave) is over two miles from the project area and will not be impacted. Based on
these findings and proposed av oidame’mitiéation ( (surveys of waste/borrow areas when identified)
KYTC determines this project to “Not likely to adversely affect “the Louisville cave beetle.

No interior least terns were identified within the project impact area. Interior least tern habitat will
be re-investigated during subsequent nesting seasons prior to construction as well as areas identified as
waste borrow areas in the future.. Based on these findings and propo\ad avoidance/mitigation ( (surveys of
waste/borrow areas when identified) KYTC determines this project to “Not likely to adversely affect “the
interior least tern..

No piping plovers were identified within the project impact area ,nor were any recent records of
the species within the project area. KYTC determines this project to “Not likely to adversely affect “the
piping plover..

This request is being made pursuant to Section 7(c) concerning interagency consultation of the
Fndangered Species Act of 1973 as amended. Our intention is to be in full compliance of the Act. We
respectfully request your review and concurrence with our finding of “Not likely to adversely affect” for
the gray bat , Indiana bat, running buffalo clover, Short’s goldenrod, nine(9) mussels listed above,
American burying beetle, Louisville cave beetle, interior least tern and piping plover. If you require
additional information, you may contact Dale Noe of my staff at (502) 564-7250.

Sincerely
/jV 2 %q _
David M. Waldner, P.E., Director //I

Division of Environmental Analysis

FDN
Attachments
Ce: FHWA w/attachments

D-5 EPM (T. Foreman)
D-5 EC (J. Schaeter)
Project File w/attachments






Jordan, Jones & Goulding
6801 Governors Lake Parleway + Building 200

Norcross, Georgia 30071

T: 7704558555 « F: 770.455.7391 » www.jjg.com

June 2, 2009

Ms. Kay Ball

RBF Program Manager
Louisville Water Company
550 S. Third Street
Louisville, KY 40202

Subject:  Riverbank Filtration {(RBF) Tunnel and Pump Station
Evaluation of Proposed Bridge Pier Location

Dear Kay:

We have completed our analysis of the proposed bridge piers in the vicinity of Louisville Water
Company’s Riverbank Filtration Tunnel and Collector Well No. 3 based on design information
provided to us by H.W. Lochner, Inc. Enclosed with this letter are the following two technical
memoranda summarizing our evaluation and recommendations:

“Evaluation of the Impact of Bridge Piers on RBF Tunnel”
“Evaluation of the Impact of Bridge Piers on RBF Collector Well Screens”

Based on the results of our evaluation, we recommend that all bridge piers be located a minimum
of 40 feet away from the tunnel in the horizontal direction. Additionally, the design needs to
stipulate that no drilling fluids shall be used for construction for any pier shaft within 400 to 500
feet for bentonite and 1,000 feet for polymer fluids {(both distances are in the horizontal direction
from the end of the downriver lateral in Collector Well No. 3).

We suggest a review ‘of the final design plans and specifications to ensure that these items are -
adequately addressed. In the meantime, please let me know if you or the bridge design engineer
would like t0 meet to review our recommendations or discuss the project.

Sincerely,
JORDAN, JONES & GOULDING

David L. Haas, P.E.
Project Manager

Enclosures

. Mr.lim Brammell, P.E., LWC; Mr. Wojciech Klecan, P.E., G
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Technical Memorandum

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:

Bridee Distance Pier Equivalent Piers’ Impact on Tunnel
.g Piers to Loads Stripe load Bending Tensile Thrust .
Option N . . . Shear (psi)
Tunnel (ft) (ksf) (ksf) (kip-ft) (psi) (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
LOADS - 6' DIAM. DRILLED SHAFTS

BCR
WDB

Mar-08
Apr-08

Foundation Data:

No. of Shafts per Row: 2
Total No. Shafts per Footing: 2
Shaft Diameter: 6

SQUARE FOOTING DIMS.:
CLEAR BTWN SHAFTS = (2-1)x (3x6-6) = 12
LENGTH DIMENSION = 2x 6+ (1 x 12) + 2 = 26
NO. ROWS SHAFTS-= 1
WIDTH DIMENSION = 1x6+(0x12) +2=8
FOOTING WEIGHT (kip) = 26 x 8 x 5' x .150 = 156
SHAFT WEIGHT (kip) = Pl x 62/ 4 x 110ft x .150 x 2 = 933

933

FOUNDATION LOADS PER FOOTING FOR PIER NEAREST LWC FILTRATION TUNNEL

Loads do not include drilled shafts

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

Including drilled shaft weight

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)






H. W. LOCHNER, INC.
PROJECT.: LOUISVILLE BRIDGES
SUBJECT: RIVER APPROACH OVER LWC
LOADS - 8' DIAM. DRILLED SHAFTS

BCR
WDB

Mar-08
Apr-08

Foundation Data:

No. of Shafts per Row: 2
Total No. Shafts per Footing: 2
Shaft Diameter: 8

SQUARE FOOTING DIMS.:
CLEAR BTWN SHAFTS = (2-1)x(3x8-8) = 16
LENGTH DIMENSION = 2x 8 + (1 x 16) + 2 = 34
NO. ROWS SHAFTS-= 1
WIDTH DIMENSION = 1 x 8+ (0x 16) +2 = 10
FOOTING WEIGHT (kip) = 34 x 10 x 5' x .150 = 255
SHAFT WEIGHT (kip) = Pl x 82/ 4 x 110ft x .150 x 2 = 1659

1659

FOUNDATION LOADS PER FOOTING FOR PIER NEAREST LWC FILTRATION TUNNEL

Loads do not include drilled shafts

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

Including drilled shaft weight

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)
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Technical Memorandum

Date: May 26, 2009
Prepared For: Kay Ball, Louisville Water Company
Prepared By: David Schafer, David Schafer and Associates

Wojciech Klecan, P.E., JIG
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:

e 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.

e A socket is formed in the bedrock using a single flight, single cut rock auger or a short core
barrel.

e Remaining soil material and rock fragments are removed by air lifting.
¢ Reinforcement steel is lowered into the shaft.
e Atremie pipe is lowered down the shaft to within a few feet of the base.

e 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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September 2, 2011
Kevin Villier
Design Manager s LOUISVILLI

Community Transportation Solutions
305 N. Hurstbourne Parkway, Suite 100 WATEH

Louisville, KY 40222

Re: Design of Section 4- Section 5
Louisville Southern —Indiana River Bridges
Pier Load Study

Dear Mr. Villier:

Please find included with this correspondence the revised 12/12/2010 bridge span arrangement as prepared by
H.W. Lochner Engineering.

Louisville Water Company (LWC) is in agreement with the proposed alignment in that it meets requirements as
specified in the June 2, 2009 letter and May 26, 2009 Technical Memorandum prepared for LWC by Jordan Jones
and Goulding, Inc. for the Evaluation of the Impact of Bridge Piers on the RBF Tunnels and the Evaluation of the
Impact of the Bridge Piers on Collector Well Screens, hereinafter referred to as the “Technical Memorandum”.

In as much as Louisville Water Company concurs with the proposed alignment, this does not negate the Bridge
construction practices used in relation to the tunnel and the collector well laterals as stated in the above referenced
Technical Memorandum. All construction, subsurface and otherwise, shall be in compliance with the Technical
Memorandum and best management practices to protect the groundwater supply within the designated Wellhead

Protection Area.

If you have additional questions or comments, please contact me at (502) 569-3688 or by e-mail at
kball@Iwcky.com.

Sincerely,

Manager
Advanced Treatment Technologies

louisvillewater.com | 502.569.3600 | 550 South Third Street | Louisville Kentucky 40202
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Appendix A

Stream and Wetland
Impact Locations
Louisville Bridges Project
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Aerial Photography
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Stream and Wetland
Impact Locations
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Aerial Photography
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Appendix B.3 - Table of Direct and Indirect Wetland Impacts

Cowardin . Area or Length of Direct Impact ' .
Fe.atur.e Stream Name® Wetland T.otal Size FEIS Selected Modified L U IR IR Primary Function
Designation cpe i 2% in Acres Impact Impact
Classification Selected
S4PF1 Not Applicable PFO 0.31 0.31 ac. 0.31ac. 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 Flood Control & Wildlife
potentially altered | 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 0ac. 0ac. Yes Hydrology Flood Control & Wildlife
potentially altered | 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
SAPE4 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, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads
S1R2 Muddy Fork Riverine NA 3,029 ft. 688 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads
S4R1 UT Harrods Cr Riverine NA 0 ft. 0 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads
S4R2 UT Harrods Cr Riverine NA 356 ft. 356 ft. Yes Down-cutting, Flood Control &

increased
sediment loads

Wildlife/Aquatic Habitat






Feature 1 Cowardin Total Size Area or Length of Direct Impact Indirect Type of Indirect
. . Stream Name Wetland . FEIS Selected Modified Primary Function
Designation pe as 2% in Acres Impact Impact
Classification Selected

S4R3 UT Harrods Cr Riverine NA 254 ft. 254 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads

S6R1 UT Lancassange Cr Riverine NA 0 ft. 0 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads

S6R2 UT Lancassange Cr Riverine NA 202 ft. 202 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads

S6R3 UT Lancassange Cr Riverine NA 10 ft. 10 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads

S6R4 UT Lancassange Cr Riverine NA 657 ft. 657 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads

S6R5 UT Lentzier Cr Riverine NA 0 ft. 0 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads

S6R6 Lentzier Cr Riverine NA 1,668 ft. 1,668 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads

S6R7 UT Lentzier Cr Riverine NA 493 ft. 493 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads

S6R8 UT Lentzier Cr Riverine NA 740 ft. 740 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads

S6R9 UT Lentzier Cr Riverine NA 696 ft. 696 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads

S6R10 UT Lentzier Cr Riverine NA 720 ft. 720 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads

S6R11 UT Lentzier Cr Riverine NA 867 ft. 867 ft. Yes Down-cutting, Flood Control &

increased
sediment loads

Wildlife/Aquatic Habitat






Feature 1 Cowardin Total Size Area or Length of Direct Impact Indirect Type of Indirect
. . Stream Name Wetland . FEIS Selected Modified Primary Function
Designation pe as 2% in Acres Impact Impact
Classification Selected

S6R12 UT Lentzier Cr Riverine NA 645 ft. 645 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads

S6R13 UT Ohio River Riverine NA 575 ft. 575 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads

OR1 Ohio River Lacustrine NA 350 ft. 350 ft. Yes Increased Flood Control &
sediment loads Wildlife/Aquatic Habitat

OR2 Ohio River Lacustrine NA 337 ft. 337 ft. Yes Increased Flood Control &
sediment loads Wildlife/Aquatic Habitat

SiLl Middle Fk Beargrass Cr | Lacustrine NA 2,281 ft. 0 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads

S1L2 Beargrass Cr Lacustrine NA 321 ft. 267 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads

S1L3 Beargrass Cr Lacustrine NA 317 ft. 317 ft. Yes Down-cutting, Flood Control &
increased Wildlife/Aquatic Habitat
sediment loads

S4L1 Harrods Cr Lacustrine NA 798 ft. 798 ft. Yes Increased Flood Control &

sediment loads

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







THE OHIO m\.m'

B S Ph: 502-394-3840 Fax: 502-426-9778 Toll Free: 1-800-513-6691
Project Office: Forum Office Park Ill, 305 N. Hurstbourne Rarkway, Suite 100, Louisville, KY 40222

August 30, 2011
Ms. Jane Hardisty
State Conservationist
Natural Resources Conservation Service
US Department of Agriculture
6013 Lakeside Boulevard
Indianapolis, Indiana 46278

Re: Louisville — Southern Indiana Ohio River Bridges
Project

Dear Ms. Hardisty:

The Federal Highway Administration (FHWA), in cooperation with the Indiana Department of
Transportation (INDOT) and the Kentucky Transportation Cabinet (KYTC) is preparing a Supplemental
Environmental Impact Statement (SEIS) for the proposed construction of two new Ohio River bridge
crossings. One is located in the vicinity of Prospect, KY and Utica, Indiana and will include the
necessary approaches to connect the Gene Snyder Freeway (KY 841) in Kentucky to Indiana SR 265.
The second bridge is located in the Louisville, Kentucky and Jeffersonville, Indiana areas and will
include the reconstruction of the Kennedy Interchange in Louisville and the necessary approaches on I-
65 in Jeffersonville. A Notice of Intent (NOI) for the SEIS was published in the Federal Register on
February 15, 2011.

The Selected Alternative as identified in the Final EIS/Record of Decision (FEIS/ROD) includes two new
bridges over the Ohio River. One is located in Downtown Louisville, crossing into Jeffersonville, Indiana;
the second is located in the East End area (approximately six miles upstream from the Downtown bridge) in
northeastern Jefferson County, Kentucky and crossing into Clark County, Indiana.

The EIS was prepared for the project between 1998 ~ 2003 and resulted in the issuance of a Final EIS on
April 8, 2003 and a ROD on September 6, 2003. The states are preparing the SEIS for the project because
of the passage of time since the approval of the original FEIS/ROD, an identified need for tolling revenues
in funding the project through the Metropolitan Transportation Planning process, and the need to evaluate
cost saving measures in the design of the selected alternative. The lead agencies intend to examine three
alternatives in the SEIS:

> The Selected Alternative, as approved in the FEIS/ROD, without tolls

Q %E% www.kyinbridges.com
s






Page 2
NRCS Early Coordination Letter

* A modified version of the Selected Alternative with tolls. The modified Two
Bridges/Highway Alternative will include reducing the East End Bridge, roadway and
tunnel from six lanes to four lanes with the option to add two lanes when traffic demands
warrant; reconstruction of the Kennedy Interchange in Downtown Louisville in-place; and
removal of a pedestrian/bikeway facility from the Downtown Bridge.

e No Build

The SEIS will review the decisions that were made following the preparation of the original EIS taking
into account current information and regulations.

At this time, we are initiating early coordination with your office for the SEIS. In correspondence dated
August 10, 2011 from Ms. Janice Osadczuk, Engineering Services Team Leader - FHWA, a Draft
Range of Alternatives Document (August 5, 2011) was mailed to you; a copy is also attached. It contains
a detailed description of the alternatives under consideration. To supplement this information, attached
is a Project Study Area map and aerial photograph; the proposed alignment and right-of-way in the East
End is shown on the aerial. Neither of the alternatives in the East End would impact agricultural land as
the area of the Project is located within the City of Jeffersonville or the Town of Utica. Within
Jeffersonville, there is no agricultural land,; it is all zoned residential or commercial. Within Utica, it has
all been platted as residential subdivisions. The East End has also been shown on a copy of the
Jeffersonville, Indiana Zoning Map. Additionally, there is no anticipated impact of either alternative
upon agricultural acreages in the Downtown, as the alternatives also fall wholly within Jeffersonville,
also shown on the Zoning Map. For these reasons, Form NRCS-CPA-106 has not been included.

As part of this early coordination effort, you are asked to study the enclosed information and confirm
that there would be no adverse impacts upon agricultural resources within your jurisdiction. You are
asked to return a reply by September 30, 2011. After this date, your response will be used in the
continuing development of the SEIS. Your cooperation is appreciated. If you have any questions, or if
we can be of any further assistance, please do not hesitate to contact this office.

Very truly yours,

CTS-GEC W
;,Ieffrey A. VII?

Environmental Commitments Manager

CC: File

S Ph: 502-394-3840 Fax: 502-426-9778 Toll Free: 1-800-513-6691
Project Office: Forum Office Park 111, 305 N. Hurstbourne Parkway, Suite 100, Lauisville, KY 40
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Jeff Vlach

From: Jeff Vlach

Sent: Tuesday, September 06, 2011 10:00 AM

To: 'lisa.bolton@in.usda.gov'

Cc: Brian Shaw

Subject: Indiana East End - Ohio River Bridges Project
Attachments: img-906094553-0001. pdf

Lisa — Here is the information that we have completed for the Indiana East End of the Ohio River Bridges Project.
Attached is NRCS-CPA- 106 to accompany the information that was mailed to you on August 30, 2011. On this form,
Corridor A is the Selected Alternative and Corridor B is the Modified Alternative. Corridors A and B reflect only the
Indiana East End alternatives as these are the only alignments that would impact agricultural areas. There is no
anticipated impact of either alternative upon agricultural acreages in the Downtown, as these alternatives fall wholly
within the urban area boundary of Jeffersonville; refer to Figure 3 of the Draft Range of Alternatives Document.

Thank you for your cooperation in finalizing this coordination.

Jeff Vlach

Environmental Commitments Manager

Community Transportation Solutions -
General Engineering Consultant

8126 Castleton Road

Indianapolis, Indiana 46250

317-849-5832 (Telephone)

317-696-3617 (Cell)

jvlach@b-I-n.com






U.S. DEPARTMENT OF AGRICULTURE NRCS-CPA-106
Natural Resources Conservation Service (Rev. 1-91)

FARMLAND CONVERSION IMPACT RATING
FOR CORRIDOR TYPE PROJECTS

PART | (To be completed by Federal Agency) 3. Dale of Land Evaluation Request. o 0.4 4 * shaet1 of _1
1. Name of Project . . . 5, Federal Agency Involved
/¢ _Ohio River Bridges US DOT - Federal Highway Administration
2. Type of Project  New Road Construction 6. County and State Gjark County, Indiana
PART Il (To be completed by NRCS) 1. Date Request Recelved by NRCS 2. Person Completing Form
3. Does the corridor contain prime, unique statewide or local important farmland? o D N D 4. Acres Irigated | Average Farm Size
(If no, the FPPA does not apply - Do not complete additional parts of this form).
5. Major Crop(s) 6. Farmable Land in Government Jurisdiction 7. Amount of Farmland As Defined in FPPA
Acres: % Acres: %
8. Name Of Land Evaluation System Used 9. Name of Local Site Assessment System 10. Date Land Evaluation Returned by NRCS
Alternative Corridor For Segment
PART Il {To be completad by Federal Agency) Corridor A Corridor B Corridor C Corridor D
A. Total Acres To Be Converted Directly _202 202
B. Total Acres To Be Converted Indirectly, Or To Receive Services
C. Total Acres In Corridor 202 202 0 0
PART IV (To be completed by NRCS) Land Evaluation Information
A. Total Acres Prime And Unique Farmland
B. Total Acres Statewide And Local Important Farmland
C. Percentage Of Farmland in County Or Local Govt. Unit To Be Converted
D. Percentage Of Farmland in Govt. Jurisdiction With Same Or Higher Relative Value
PART V (To be completed by NRCS) Land Evaluation Information Criterion Relative
value of Farmiand to Be Serviced or Converted (Scale of 0 - 100 Points)
PART VI (To be completed by Federal Agency) Corridor Maximum
Assessment Criteria (These criteria are explained in 7 CFR 658.5(c))| Points
1. Area in Nonurban Use 15 10 10
2. Perimeter in Nonurban Use 10 7 7
3. Percent Of Corridor Being Farmed 20 20 20
4. Protection Provided By Slate And Local Government 20 0 0
5. Size of Present Farm Unit Compared To Average 10 10 10
6. Creation Of Nonfarmable Farmland 25 0 0
7. Availablility Of Farm Support Services 5 5 5
8. On-Farm Investments 20 20 20
9. Effects Of Conversion On Farm Support Services 25 0 0
10. Compatibility With Existing Agricultural Use 10 0 0
TOTAL CORRIDOR ASSESSMENT POINTS 160 72 72 0 0
PART VIl (To be completed by Federal Agency)
Relative Value Of Farmland (From Part V) 100
Total Corridor Assessment (From Part VI above or a local site
assessment) 160 72 72 0 0
TOTAL POINTS (Total of above 2 lines) 260 72 72 0 0
1. Corridor Selected: 2. Total Acres of Farmlands to be 3. Date Of Selection: 4. Was A Local Site Assessment Used?
Converted by Project:
ves ] w~o [
5. Reason For Selection:
Signature of Person Completing this Part: DATE

NOTE: Complete a form for each segment with more than one Alternate Corridor






United States Department of Agriculture

ONRCS

Natural Resources Conservation Service
6013 Lakeside Blvd.
indianapolis, IN 46278

September 29, 2011

Jeffrey A. Vlach

Environmental Commitments Manager
Community Transportation Solutions
General Engineering Consultant

8126 Castleton Road

Indianapolis, Indiana 46250

Dear Mr. Vlach:

The proposed project to construct two new Ohio River bridge crossings in Clark County,
Indiana, as stated in your letter received September 9, 2011, will cause a conversion of prime
farmland.

The attached packet of information is for your use in completing Parts VI and VII of the AD-
1006. After completion the federal funding agency needs to forward one copy to NRCS for our
records.

If you need additional information, please contact Lisa Bolton at 317-290-3200, extension 342.

Sincerely,

?"“ F /

JANE E. HARDISTY
State Conservationist

Enclosures

Helping People Help the Land

An Equal Opporiunity Provider and Employer





U.S. DEPARTMENT OF AGRICULTURE NRCS-CPA-106
Natural Resources Conservation Service (Rev. 1-91)

FARMLAND CONVERSION IMPACT RATING
FOR CORRIDOR TYPE PROJECTS

PART I (To be completed by Federal Agency) 3, Date of Land Evaluation Request ge,q 4 —l" Sheetfof 1
1.N f Project f N ) 5. Federal Agency Involved 3

ome oTTTOI%Y Ohio River Bridges US DOT - Federal Highway Administration
2. Type of Project  Now Road Construction 6. County and State 51k County, Indiana

" 5 ' s " o B e i }ng
PART I ]ra be. by, ’ e 1.'Date Reguest Recelved by NRCS |2 Person Gorpplet
(To be completed by NRCS) : : : kRS =& i . _ e

3. Does the cairidor,contaln prime, unigue statewide or local important farmiand? iz m N'c' D i 4. ‘Acrog'lrrigate

(If'no, the’FPPA does not apply - Do not'complste sddﬂlonal pans ol this form);: )
5. Major Crop gl 6.. Farmable Land.in Govsrnmenl JJurisdiction ? Amount of Farmland As Derinad In FPPA

f@fﬂ oL e B Acres*lgg Co s ‘ q' | Acros: Lo o B Ly
ualion Returned by NRCS' |

8. Name Of Land Evaluation System Used ~11}9. ‘Name of Local Site Assessment Syslsm ’ 10. Date Land

_c£5q 0\

Altematlve Corridor For Segment
PART lll (To be completed by Federal Agency) Carridor A Corridor B Corridor C Corridor D
A. Total Acres To Be Converted Diractly 202 202
B. Total Acres To Be Converted Indirectly, Or To Receive Services
C._Total Acres In Corridor 202 202 0 0
PART IV (To be complated by NRCS} Land Eva.fuauon i'nformaﬂon =5 B AEL '
A. Tolal Acres Prime And Unique Farmiand i R ok B b T I e s Y L
B. Total Acres Statewide And Local Important Farmiand A . S G
C. Percentage Of Farmland in.County Or Local Govi. Unli To:Bs Convened Mo @Q 15098
D. Percentage Of Farmland in Govt. Jurisdiction With Same Or'Higher Relative Value Re | 89
PART V (To be completed by NRCS) Land Evaluation Information Criterion Relative | - ;
value of Farmland fo Be Serviced or Converted (Scale of 0-100 Points} A kF _) Lf‘j
PART VI (To be completed by Federal Agency) Corridor Maximum
Assessment Criteria (These criteria are explained in 7 CFR 658.5(c))| Polnts
1. Area in Nonurban Use 15 10 10
2. Perimeter in Nonurban Use 10 7 7
3. Percent Of Corridor Being Farmed 20 20 20
4. Proteclion Provided By State And Local Government 20 0 0
5. Size of Present Farm Unit Compared To Average 10 10 10
6. Creation Of Nonfarmable Farmland 25 0 0
7. Avallablility Of Farm Support Services 5 5 S
8. On-Farm Investments 20 20 20
9. Effecis Of Conversion On Farm Support Services 25 0 0
10. Compatibility With Existing Agricultural Use 10 0 0
TOTAL CORRIDOR ASSESSMENT POINTS 160 72 72 0 0
PART VIl (To be completed by Federal Agency)
Relative Value Of Farmland (From Part V) 100
Total Corrldor Assessment (From Part VI above or a local site
assessment) 160 72 T2 0 0
TOTAL POINTS (Total of above 2 lines) 260 72 72 0 i]
1. Corridor Selecled: 2. Toal Acres of Farmiands to be 3. Date Of Selection: 4. Was A Local Site Assessment Used?
Converted by Project:
ves [] w~o O
5. Reason For Selection:
Signature of Person Completing this Part: DATE

NOTE: Complete a form for each segment with more than one Alternate Corridor
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B E Ph: 502-394-3840 Fax: 502-426-9778 Toll Free: 1-800-513-6691
Project Office: Forum Office Park I, 305 N. Hurstbourne Parkway, Suite 100, Louisville, KY 40222

August 12,2011

Mr. Tim Hafner

Acting State Conservationist

Natural Resources Conservation Service
US Department of Agriculture

771 Corporate Drive, Suite 210
Lexington, Kentucky 40503

Re: Louisville — Southern Indiana Ohio River Bridges
Project

Dear Mr. Hafner:

The Federal Highway Administration (FHWA), in cooperation with the Indiana Department of
Transportation (INDOT) and the Kentucky Transportation Cabinet (KYTC) is preparing a Supplemental
Environmental Impact Statement (SEIS) for the proposed construction of two new Ohio River bridge
crossings. One is located in the vicinity of Prospect, KY and Utica, Indiana and will include the
necessary approaches to connect the Gene Snyder Freeway (KY 841) in Kentucky to Indiana SR 265.
The second bridge is located in the Jeffersonville, Indiana and Louisville, Kentucky areas and will
include the reconstruction of the Kennedy Interchange in Louisville and the necessary approaches on I-
65 in Jeffersonville. A Notice of Intent for the SEIS was published in the Federal Register on February
15, 2011.

The Selected Alternative as identified in the FEIS/ROD includes two new bridges over the Ohio River. One
is located in Downtown Louisville, crossing into Jeffersonville, Indiana; the second is located in the East
End area (approximately six miles upstream from the downtown bridge) in northeastern Jefferson County,
Kentucky and crossing into Clark County, Indiana.

The original EIS was prepared for the project between 1998 — 2003 and resulted in the issuance of a Final
EIS on April 8, 2003 and a Record of Decision (ROD) on September 6, 2003. The states are preparing the
SEIS for the project because of the passage of time since the approval of the original FEIS/ROD, an
identified need for tolling revenues in funding the project through the Metropolitan Transportation Planning
process, and the need to evaluate cost saving measures in the design of the selected alternative. The lead
agencies intend to examine three alternatives in the SEIS:

o The Selected Alternative, as approved in the FEIS/ROD, without tolls

| / www.kyinbridges.com
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THE OHIO RIVER

B ES Ph: 502-394-3840 Fax: 502-426-9778 Toll Free: 1-800-513-6691
Project Office: Forum Office Park 111, 305 N. Hurstbourne Parkway, Suite 100, Louisville, KY 40222
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NRCS Early Coordination Letter

e A modified version of the selected alternative with tolls. The modified Two
Bridges/Highway Alternative will include reducing the East End Bridge, Roadway and
tunnel from six lanes to four lanes with the option to add two lanes when traffic demands
warrant; reconstruction the Kennedy Interchange in Downtown Louisville in-place; and
removing a pedestrian/bikeway facility from the Downtown Bridge.

¢ No Build

The SEIS will review the decisions that were made following the preparation of the original EIS taking
into account current information and regulations.

At this time, we are initiating early coordination with your office for the SEIS. In correspondence dated
August 10, 2011 from Ms. Janice Osadczuk, Engineering Services Team Leader - FHWA, a Draft
Range of Alternatives Document (August 5, 2011) was mailed to you; a copy is also attached. It contains
a detailed description of the alternatives under consideration. To supplement this information, attached
is. NRCS-CPA-106 for Corridor Type Projects, including a Project Study Area map and aerial
photograph showing the proposed alignment and right-of-way. On this form, Corridor A is the Selected
Alternative and Corridor B is the Modified Alternative. Corridors A and B reflect only the East End
alternatives as these are the only alignments that would impact agricultural areas. There is no
anticipated impact of either alternative upon agricultural acreages in the Downtown, as these alternatives
fall wholly within the urban area boundary of Louisville; refer to Figure 3 of the Draft Range of
Alternatives Document.

As part of this early coordination effort, you are asked to study the enclosed information and provide an
assessment of potential project impacts upon those resources within your jurisdiction. You are asked to
return a reply by September 12, 2011. After this date, your response will be used in the continuing
development of the SEIS. Your cooperation is appreciated. If you have any questions, or if we can be of
any further assistance, please do not hesitate to contact this office.

Very truly yours,

CTS-GEC W |

deffrey A. Via€h
Environmental Commitments Manager

CC: File

t" E www.kyinbridges.com
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U.S. DEPARTMENT OF AGRICULTURE NRCS-CPA-106
Natural Resources Conservation Service (Rev. 1.91)

FARMLAND CONVERSION IMPACT RATING
FOR CORRIDOR TYPE PROJECTS

PART | (To be completed by Federal Agency) SISE:'?It;}?If 1'-a“d Evaluation Request " Sheot 1 of 1

1. Name of Project Qhio River Bridges 5. Federal Agency Involved US DOT - FHWA

2. Type of Project New Road Construction 6. County and State  Jefferson County, Kentucky

PART Il (To be completed by NRCS) 1. Date Request Received by NRCS | 2. Person Completing Form

3. Daes the corrider contain prime, unique statewide or local important farmland? e D G D 4. Acres Irrigated [ Average Farm Size

(If no, the FPPA does not apply - Do not complete additional parts of this form),
5. Maijor Crop(s) 6. Farmable Land in Government Jurisdiction 7. Amount of Farmland As Defined in FPPA
Acres: o Acres: %

8. Name Of Land Evaluation System Used 9. Name of Local Site Assessment System 10. Date Land Evaluation Returned by NRCS
Alternative Corridor For Segment _East End Kentucky.

PART Ill (To be completed by Federal Agency) Corridor A Corridor B Corridor C Corridor D

A. Total Acres To Be Converted Directly 65 65

B. Total Acres To Be Converted Indirectly, Or To Receive Services 0 0

C. Total Acres In Corridor 65 65

PART WV (To be completed by NRCS) Land Evaluation information

A. Total Acres Prime And Unique Farmland

B. Total Acres Statewide And Local Important Farmland

C. Percentage Of Farmland in County Or Local Govt. Unit To Be Converted

D. Percentage Of Farmland in Govt. Jurisdiction With Same Or Higher Relative Value

PART V (To be completed by NRCS) Land Evaluation Information Criterion Relative
value of Farmland to Be Serviced or Converted (Scale of 0 - 100 Points)

PART VI (To be completed by Federal Agency) Corridor Maximum
Assessment Criteria (These criteria are explained in 7 CFR 658.5(c)) | Points
1. Area in Nonurban Use 15 5 5
2. Perimeter in Nonurban Use 10 2 2
3. Percent Of Corridor Being Farmed 20 20 20
4. Protection Provided By State And Local Government 20 0 0
5. Size of Present Farm Unit Compared To Average 10 10 10
6. Creation Of Nonfarmable Farmiand 25 0 0
7. Availablility Of Farm Support Services 5 5 5
8. On-Farm Investments 20 20 20
9. Effects Of Conversion On Farm Support Services 25 0 0
10. Compatibility With Existing Agricultural Use 10 0 0
TOTAL CORRIDOR ASSESSMENT POINTS 160 62 62 0 0

PART VHI (To be completed by Federal Agency)

Relative Value Of Farmland (From Part V) 100 0 0 0 0

Totat Corridor Assessment (From Part VI above or a local site 62 0

assessment) 160 62 0

TOTAL POINTS (Total of above 2 lines) 260 |62 62 0 0
1. Corridor Selected: 2. Total Acres of Farmlands to be 3. Date Of Selection: 4. Was A Local Site Assessment Used?

Converted by Project:

ves [ w~o [

5. Reason For Selectlion:

Signature of Person Completing this Part: T ) T DATE

NOTE: Complete a form for each segment with more than one Alternate Corridor
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United States Department of Agriculture

ONRCS

Natural Resources Conservation Service
3032 Alvey Park Drive West, Suite 2 Phone: (270) 685-1707 ext.131
Owensboro, KY 42303 Fax:  (270) 926-7808

August 31, 2011

Jeffrey A. Vlach

The Ohio River Bridges

Forum Office Park III

305 N. Hurstbourne Parkway, Suite 100
Louisville, KY 40222

Mr. Vlach:

Enclosed with this letter please find the CPA-106 form and documentation for the FPPA rating for the
Ohio River Bridge project at the East End Kentucky site near Prospect, Kentucky. From the enclosed
maps and the Supplemental Environmental Impact Statement (SEIS) that I received, it was determined
that only 5.3 acres of farmland would be converted for this project. A width of 150 feet was used to
calculate the acreage of the proposed roadway. The enclosed CPA-106 had 65 acres for the entire
corridor. I changed the acreage on the CPA-106 from 65 to 5.3 to reflect this, as the remaining 59.7
acres should be considered as non-farmland or prior converted since it was already converted or
woodland.

As mentioned in your cover letter to NRCS, the other proposed bridge site in downtown Louisville is
to be considered prior converted as it is within the city limits and already has been converted.

Enclosed you will find two soils maps, one of the entire length of the proposed roadway, and the
second of just the area that is considered to be affected by this project and going to be converted.
According to the proposed plan, very little prime farmland will be affected (4.4 acres), and seems to be
a good choice of a route for the road as a minimal amount of prime or statewide important soils are
being affected.

Also enclosed you will find a hydric soils map that shows where potential wetlands could exist. As
you can see, this project does not cross any of these soils and wetlands should not pose a problem.

If this office may be of additional assistance, please do not hesitate to contact our office in Louisville,
KY by calling the District Conservationist, Kurt Mason at 502-499-1900 ext. 3, or myself in
Owensboro at 270-685-1707 ext. 131.

(. j; A ) { L/ ' @

e € iy

DAVID A. GEHRING

Resource Soil Scientist, Owensboro, KY

Ce:
Kurt Mason, District Conservationist, Louisville, KY

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural resources and environment.

An Equal Opportunity Provider and Employer





U.S. DEPARTMENT OF AGRICULTURE
Natural Resources Conservation Service

FARMLAND CONVERSION IMPACT RATING

FOR CORRIDOR TYPE PROJECTS

NRCS-CPA-106

{Rev. 1-91)

PART | (To be completed by Federal Agency) 8/1

3. Dale of Land Evaluation Reques!
2/11

.
| Sheel 1 of 1

1. Name of Project  Qhjo River Bridges

5, Federal Agency Involved US DOT - FHWA

. P .
LilypelotiRrof3ct New Road Construction

6. Counly and State  Jefferson County, Kentucky

PART Il (To be completed by NRCS)

1. Dale Requesl Received by NRCS
8/17/111

2. Person Compleling Form ) = = 7]
David Geﬁring .‘u)r't vl 4 j;,

3. Daes the corridor contaln prime, unique statewide or local Important farmland? YES NO D 4. Acras l"Lgmadl Average Farm Size
(If no, the FPPA does not apply - Do not complete additional parts of this form).

5. Major Crop(s) 6. Farmable Land in Government Jurisdiction 7. Amount of Farmland As Delined in FPPA
Corn, Soybeans Acres; 66,794 % 27.3 Acres: 93,420 % 21.€

8. Name Of Land Evalualion System Used

9. Name of Local Site Assessment System

10. Dalo Land Evaluation Returned by NRCS

LESA 8/31111
Alternative Corridor For Segment _East End Kenlucky.
EARTEiTelbelcompletediby/RederalAgency) Corridor A Corridor B Corridor C Corridor D
A. Total Acres To Be Converted Diractly 5.3 5.3
B. Total Acres To Be Converted Indirectly, Or To Receive Services 0 0
C. Tolal Acres In Corridor 5.3 5.3
PART IV (To be complefed by NRCS) Land Evaluation Information
A. Total Acres Prime And Unique Farmland 4.4 4.4
B. Total Acres Statewide And Local Important Farmland 0 0
C. Parcenlage Of Farmland In County Or Local Govl. Unlt To Be Converted .008% .008%
D. Percentage Of Farmland In Gowt. Jurisdiction With Same Or Higher Relative Value | 16.75% 16.75%
PART V (To be completed by NRCS) Land Evaluation Information Criterion Relative 78 78
value of Farmland to Be Serviced or Converted (Scale of 0 - 100 Points)
PART VI (To be completed by Federal Agency) Corridor Maximum
Assessmont Criteria (These criterla are explained in 7 CFR 658.5(c})| Polnts
1. Area in Nonurban Use 15 5 5
2. Perimeter in Nonurban Use 10 2 2
3. Percent Of Corridor Being Farmed 20 20 20
4. Protection Provided By Slate And Local Government 20 0 0
5. Size of Presenl Farm Unit Compared To Average 10 10 10
6. Creation Of Nonfarmable Farmland 25 0 0
7. Avallablility Of Farm Supporl Services 5 5 5
8. On-Farm Invesiments 20 20 20
9, Effects Of Conversion On Farm Support Services 25 0 0
10. Compalibility With Existing Agricullural Use 10 0 0
TOTAL CORRIDOR ASSESSMENT POINTS 160 62 62
PART VIl (To be completed by Federal Agency)
Relative Value Of Farmland (From Part V) 100 78 78
Total Corridor Assessment (From Part VI above or a local site 62
assessment) 160 62
TOTAL POINTS (Total of above 2 lines) 260 | 140 140
1. Corridor Selecled: 2. Total Acres of Farmlands to be 3. Dale Of Seleclion: 4, Was A Local Site Assessment Used?

Converted by Project:

ves []

no [7]

5. Reason For Selection:

Signature of Person Completing this Parl:

DATE

NOTE: Complete a form for each segment with more than one Alternate Corridor

J





Ohio River Bridges
Prospect, KY Area

MUSYM  Map Unit Name Farm Count Sum_acres

Hf Huntington silt loam, frequently flooded P 1 031

OtB Otwood silt loam, 2 to 6 percent slopes P 1 0.77

WhA Wheeling loam, 0 to 2 percent slopes P 2 3.04

WhB Wheeling loam, 2 to 6 percent slopes P 1 0.32

WKF Wheeling loam, 25 to 55 percent slopes, occasionally flooded NC 1 0.88

TOTAL 5.33 acres

Farm Legend acres
P=Prime Farmland 4.45
NC=Not Classified 0.88

Natural
Rusonfres

‘ ’ 5 Cansepvation
Sewvice
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Acreage and Proportionate Extent of the Soils

Jefferson County, Kentucky

S;Vin?gm Map unit name Acres Percent
AlB Alford silt loam, 2 to 6 percent slopes 53 =
AfC Alford silt loam, 6 to 12 percent slopes 301 0.1
AID Alford silt loam, 12 to 25 percent slopes 116 .
AfF Alford silt loam, 25 to 50 percent slopes 109 '
BeB Beasley siltloam, 2 to 6 percent slopes 2,393 0.9
BeC Beasley silt loam, 6 to 12 percent slopes 6,458 25
BeD Beasley silt loam, 12 to 25 percent slopes 1,206 0.5
Bo Boonewaood silt loam, occasionally flooded 2,532 1.0
CaB2 Caneyville silt loam, 2 to 6 percent slopes, eroded, very rocky 487 0.2
CaC2 Caneyville silt loam, 6 to 12 percent slopes, eroded, very rocky 1,044 0.4
CaD2 Caneyville silt loam, 12 to 25 percent slopes, eroded, very rocky 1,969 0.8
CcF2 Caneyville-Rock outcrop complex, 12 to 60 percent slopes, eroded 2,440 1.0
CeF Carpenter silt loam, 20 to 50 percent slopes 6,718 2.6
Cm Cemeleries 1,170 0.5
CnF Chagrin-Nelse-Wheeling complex, 2 to 75 percent slopes, frequently flooded 661 0.3
Co Combs fine sandy loam, occasionally flooded 204 N
CrA Crider silt loam, 0 to 2 percent slopes 733 0.3
CrB Crider silt loam, 2 to 6 percent slopes 7,061 2.8
CrC Crider silt loam, & to 12 percent slopes 2,658 1.0
CrD Crider silt loam, 12 to 20 percent slopes 900 0.4
DAM Dam, large 79 .
Dp Dumps, ash 668 0.3
EkA Elk siltiloam, O to 2 percent slopes 56 *
EkB Elk silt loam, 2 to 6 percent slopes 180 =
EkC Elk silt loam, 6 to 12 percent slopes 66 "
EKD Elk silt loam, 12 to 25 percent slopes 23 "
EoA EIK silt loam, 0 to 2 percent slopes, occasionally flooded 369 0.1
EoB Elk silt loam, 2 to 6 percent slopes, occasionally flooded 611 0.2
EoC Elk silt loam, 6 1o 12 percent slopes, occasionally flooded 127 *
FaC Faywood silt loam, 6 to 12 percent slopes 451 0.2
FaD Faywood silt loam, 12 to 25 percent slopes 2,633 1.0
FeC3 Faywood silty clay loam, 6 to 12 percent slopes, severely eroded 202 *
FeD3 Faywood silty clay loam, 12 to 25 percent slopes, severely eroded 852 0.3
FsF Faywood-Shrouts-Beasley complex, 25 to 50 percent slopes 5,299 21
GpD Gilpin silt loam, 12 to 25 percent slopes 653 0.3
GwF Gilpin-Weikert complex, 25 to 60 percent slopes 1,337 0.5
Ha Huntinglon silt loam, occasionally flooded 153 i
Hf Huntington silt loam, frequently flooded 378 0.1
LaA Lawrence silt loam, 0 to 2 percent slopes 753 0.3
LaB Lawrence silt loam, 2 to 6 percent slopes 508 0.2
LbA Lawrence silt loam, 0 to 2 percent slopes, occasionally flooded 203 N
LbB Lawrence silt loam, 2 to 6 percent slopes, occasionally flooded 175 B
Ld Lindside silt loam, occasionally flooded 1,420 0.6

Natural Resources
—'liS/Q-‘A C R . ) Tabular Data Version: 7
— onservation Service Tabular Data Version Date; 09/21/2009

* See foolnote at end of table.
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Acreage and Proportionate Extent of the Soils

Jefferson County, Kentucky

syrlr?gol Map unit name Acres Percent
UbC Urban land-Alfic Udarents complex, loamy substratum, 0 to 12 percent slopes 11,021 4.3
UbD Urban land-Alfic Udarents complex, loamy substralum 12 to 25 percent slopes 54 *
UcC Urban land-Alfic Udarents complex, loamy substratum-over hard bedrock, 0 to 12 percent slopes 655 0.3
UcF Urban land-Alfic Udarents complex, ioamy substratum-over hard bedrack, 12 to 50 percent slopes 290 0.1
udc Urban land-Alfic Udarents complex, loamy subsiratum, 0 to 12 percent slopes, rarely flooded 293 0.1
UeC Urban land-Alfic Udarents complex, fragipan substratum-over loamy sediment, 0 to 12 percent slopes 4,850 1.9
ufC Urban land-Alfic Udarents complex, fragipan substratum-over loamy sediment, 0 to 12 percent slopes, 19 *

rarely flooded

UgC Urban land-Alfic Udarents complex, fragipan substratum-over soft bedrock, 0 to 12 percent slopes 748 0.3
uhC Urban land-Alfic Udarents complex, fragipan substratum-over hard bedrock, 0 to 12 percent slopes 4,662 1.8
uic Urban land-Alfic Udarents complex, clayey substratum-over soft bedrock, 0 to 12 percent slopes 1,758 0.7
UiD Urban land-Alfic Udarents complex, clayey substratum-over soft bedrock, 12 to 25 percent slopes 867 0.3
UiF Urban land-Ultic Udarents complex, clayey substratum-over soft bedrock, 25 to 50 percenl slopes 612 0.2
UjC Urban land-Alfic Udarents complex, clayey substratum-over hard bedrock, 0 to 12 percent slopes 10,931 4.3
UjD Urban land-Alfic Udarents complex, clayey substratum-over hard bedrock, 12 to 25 percent slopes 1,865 0.7
UjF Urban land-Alfic Udarents complex, clayey substratum-over hard bedrack, 25 to 60 percent slopes 214 *
UkC Urban land-Alfic Udarents-Beasley complex, 0 to 12 percent slopes 1,339 0.5
uic Urban land-Alfic Udarents-Caneyville complex, 0 to 12 percent slopes 278 0.1
uiD Urban land-Alfic Udarents-Caneyvlile complex, 12 to 25 percent slopes 1,632 06
UmC Urban land-Alfic Udarents-Crider complex, 0 to 12 percent slopes 18,780 74
UmD Urban land-Alfic Udarents-Crider complex, 12 to 25 percent slopes 1,841 0.7
unC Urban land-Alflc Udarents-Elk complex, 0 to 12 percent slopes, rarely flooded 149 :
UoC Urban land-Alfic Udarents-Lawrence complex, 0 to 12 percent slopes 2,193 0.9
UpC Urban land-Alfic Udarents-Lawrence complex, 0 to 12 percent slopes, rarely flooded 100 *
UgC Urban land-Alfic Udarents-Nicholson complex, 0 to 12 percent slopes 3,775 1.5
urC Urban land-Alfic Udarents-Otwood complex, 0 fo 12 percent slopes 1,680 0.7
UsC Urban land-Alfic Udarents-Otwood complex, 0 to 12 percent slopes, rarely flooded 108 i
uic Urban land-Alfic Udarents-Robertsville complex, 0 to 12 percenl slopes 2,788 1.1
UuC Urban land-Alfic Udarents-Sandview complex, 0 to 12 percent slopes 170 *
uvC Urban land-Alfic Udarents-Sciotoville complex, 0 to 12 percent slopes 2,108 0.8
UwC Urban land-Alfic Udarents-Shrouls complex, 0 to 12 percent slopes 227 .
uwD Urban land-Alfic Udarents-Shrouts complex, 12 to 25 percent slopes 764 0.3
UxC Urban land-Alfic Udarents-Weinbach complex, 0 to 12 percent slopes 258 01
UyC Urban land-Alfic Udarents-Wheeling complex, 0 to 12 percent slopes 2,656 1.0
UyD Urban land-Alfic Udarents-Wheeling complex, 12 to 25 percent slopes 12 *
UzC Urban land-Alfic Udarents-Wheeling complex, 0 to 12 percent slopes, rarely flooded 247 *
w Water 9,715 3.8
WeA Weinbach silt loam, 0 to 2 percent slopes 408 0.2
WeB Weinbach silt loam, 2 to 6 percent slopes 66 *
WIA Weinbach silt loam, 0 to 2 percent slopes, occasicnally flooded 82 *
WiB Weinbach silt loam, 2 to 6 percent slopes, occasionally flooded 7 s
WhA Wheeling loam, 0 to 2 percent slopes 643 0.3
WhB Wheeling loam, 2 to 6 percent slopes 509 0.2
WhC Whesling loam, 6 to 12 percent slopes 434 0.2

USDA Natural Resources

Tabular Data Version: 7

/—
_ Conservation Service Tabular Data Version Date: 09/21/2009

* See footnote at end of table.
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Farmland Conversion Impact Rating
Jefferson County, KY

P S|
e B &;'r.h.-,
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24K Quad Boundary

=

Prospect, KY area

Created - 8/30/2011 by David Gehring

1 inch equals 2,000 feet
USDA-NRCS-NCGC Topographic MrSid Mosaic

Road Work

Owensbaro, KY 42303

3032 Alvey Park Drive West, Suite 2
107 (270) 685-1707
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Prime and other Important Farmlands

Jefferson County, Kentucky

syn?t?ol Map unit name Farmland classification

AfB Alford silt loam, 2 to 6 percent slopes All areas are prime farmland

BeB Beasley silt loam, 2 to 6 percent slopes All areas are prime farmiand

Bo Boonewood silt loam, occasionally flooded All areas are prime farmland

Co Combs fine sandy loam, occasionally flooded All areas are prime farmiand

CrA Crider silt loam, 0 to 2 percent slopes All areas are prime farmland

CrB Crider silt loam, 2 to 6 percent slopes All areas are prime farmland

EKA Elk silt loam, 0 to 2 percent slopes All areas are prime farmland

EkB EIK silt loam, 2 to 6 percent slopes All areas are prime farmland

EoA Elk silt loam, 0 to 2 percent slopes, occasionally flooded All areas are prime farmland

EoB Elk silt loam, 2 to 6 percent slopes, occasionally flooded All areas are prime farmland

Ha Huntington silt loam, occaslonally flooded All areas are prlme farmland

Ld Lindside silt loam, occaslonally flooded All areas are prime farmland

NpA Nicholson slit loam, 0 to 2 percent slopes All areas are prime farmland

NnB Nicholson silt loam, 2 to 6 percent slopes All areas are prime farmland

No Nolin silt loam, occasionally flooded All areas are prime farmland

OtA Otwood silt loam, 0 to 2 percent slopes All areas are prime farmland

otB Otwood silt loam, 2 to 6 percent slopes All areas are prime farmland

OwA Otwood silt loam, 0 to 2 percent slopes, occasionally flooded All areas are prime farmland

owB Otwood silt loam, 2 to 6 percent slopes, occasionally flooded All areas are prime farmland

SaB Sandview silt loam, 2 to 6 percent slopes All areas are prime farmland

ScA Sclotoville silt loam, 0 to 2 percent slopes All areas are prime farmland

ScB Sciotoville silt loam, 2 to 6 percent slopes All areas are prime farmland

SdA Sciotoville silt loam, 0 to 2 percent slopes, occasionally flooded All areas are prime farmland

SdB Sciotoville silt loam, 2 to 6 percent slopes, occasionally flooded All areas are prime farmland

TjB Tilsit silt loam, 2 to 6 percent slopes All areas are prime farmland
WhA Wheeling loam, 0 to 2 percent slopes All areas are prime farmland

WhB Wheeling loam, 2 to 6 percent slopes All areas are prime farmland
WKA Wheeling loam, 0 to 2 percent slopes, occasionally flooded All areas are prime farmland

WkB Wheseling loam, 2 to 6 percent slopes, occaslonally flooded All areas are prime farmland

WoA Woolper silt loam, 0 to 2 percent slopes, rarely flooded All areas are prime farmland

WoB Woolper silt loam, 2 to 6 percent slopes, rarely flooded All areas are prime farmland

AIC Alford silt loam, 6 {o 12 percent slopes Farmland of statewide importance
BeC Beasley silt loam, 6 to 12 percent slopes Farmland of statewide importance
CrC Crider silt loam, 6 to 12 percent slopes Farmland of statewide Importance
EkC Elk silt loam, 6 lo 12 percent slopes Farmland of statewide importance
EoC Elk silt loam, 6 to 12 percent slopes, occasionally flooded Farmland of statewide importance
FaC Faywood silt loam, 6 to 12 percent slopes Farmland of statewide importance
NnC Nicholson silt loam, 6 to 12 percent slopes Farmland of statewide importance
otc Otwood silt loam, 6 to 12 percent slopes Farmland of statewide imporiance
owC Otwood silt loam, 6 to 12 percent slopes, occasionally flooded Farmland of statewide importance
SaC Sandview silt loam, 6 to 12 percent slopes Farmland of statewide importance
ScC Sciotoville silt loam, 6 to 12 percent slopes Farmland of statewide importance
TiC Tilsit silt loam, 6 to 12 percent slopes Farmland of statewide importance
WhC Wheeling loam, 6 to 12 percent slopes Farmland of statewide importance
WkC Wheeling loam, 6 to 12 percent slopes, occasionally flooded Farmland of statewide importance
WoC Woolper silt loam, 6 to 12 percent slopes, rarely flooded Farmland of statewide importance
LaA Lawrence silt loam, 0 to 2 percent siopes Prime farmland if drained

LaB Lawrence silt loam, 2 to 6 percent slopes Prime farmland if drained

LbA Lawrence silt loam, 0 to 2 percent slopes, occasionally llooded Prime farmland if drained

USDA Natural Resources

_/ Conservation Service

Tabular Data Version: 7
Tabular Data Version Date: 09/21/2009
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Hydric Soils

Jefferson County, Kentucky

Percent n -
Map symbol and Hydric Hydric
map unit name Component Ofur:i?p eamiGny rating criteria
LaA:
Lawrence silt loam, O to 2 percent Robertsville 2 Ridges Yes 2B3
slopes
LaB:
Lawrence silt loam, 2 to 6 percent Robertsville 2 Ridges Yes 2B3
slopes
LbA:
Lawrence silt loam, 0 to 2 percent Robertsville 2 Stream terraces Yes 2B3
slopes, occaslonally flooded
LbB:
Lawrence silt loam, 2 to 6 percent Robertsville 2 Stream terraces Yes 2B3
slopes, occasionally flooded
Me:
Melvin silt loam, occasionally flooded Melvin 90 Flood plains Yes 2B3
Robertsville 2 Siream terraces Yes 2B3
MF:
Melvin silt loam, frequently flooded Melvin 90 Flood plains Yes 2B3
Robertsville 4 Stream terraces Yes 2B3
Ne:
Newark silt loam, occasionally flooded Melvin 3 Flood plains Yes 2B3
Nf:
Newark silt loam, frequently flooded Melvin 4 Flood plains Yes 2B3
Pa:
Patton silt loam, ponded Patton 90 Stream terraces Yes 2B3
Melvin 2 Flood plains Yes 2B3
Robertsville 2 Stream terraces Yes 2B3
Zipp 2 Lake plains Yes 2B3
RoA:
Robertsville silt loam, 0 to 2 percent Robertsville 90 Ridges Yes 2B3
slopes
US DA Natural Resources Tabular Data Version: 7
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Hydric Soils

1.) a water table at the surface (0.0 feet) during the growing season If textures are
coarse sand, sand, or fine sand In all layers within a depth of 20 inches, or
2.) a water table at a depth of 0.5 foot or less during the growing season if permeablfity
Is equal to or greater than 6.0 In/hr in all laysrs within a depth of 20 inches, or
3.) a water table at a depth of 1.0 foot or less durling the growing season if permeability
Is less than 6.0 in/br in any layer within a depth of 20 inches.
3. Soils that are frequently ponded for long or very long duration during the growing season.
4. Soils that are frequently flooded for long or very long duratlon during the growing season,

_l__J__S DA Natl_lral_Resources

—_—m ) . Tabular Data Version: 7
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OHIO RIVER
BRIDGES PROJECT

Downtown Bridge: Section 2

BRIDGE TYPE SELECTION REPORT
EXECUTIVE SUMMARY






The Downtown Bridge EEID(EEITS

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.

. Alternative 1: Single | Alternative 2: Three | Alternative 3: Three
Comparison of
Tower Cable Stayed | Tower Cable Stayed | Span Thru Arch

3 Recommended :
Alternatives

7. ‘ :
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

750° ) 750°

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

Alternative 1: Single Tower Cable Stayed

Executive Summary 2






250’ | 750’ | 750’ | 250"

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

Executive Summary 3





About the Project

s The overall goal of the Ohio River Bridges

— @ _—(9Center . . .
/’_@_—I—/.¥ A Project is to address long term cross-river
UTICA PROSPECT transportation needs in the Louisville-Southern
INDIANA Harrods Indiana region. The project was authorized by

the Federal Highway Administration (FHWA) in
F 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).

Maritime
Center
Six Mile
Island

CLARKSVILLE
JEFFERSONVILLE

Downtown

LOUISVILLE

metro  KENTUCKY
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 step1
Regional Advisory Committee (RAC), from DEVELOP

N . " GUIDELINES
which, aesthetic and context-sensitive

design (CSD) guidelines were developed. STEP 2

Step 2: Feedback from advisory groups and gg\;‘il.Ec;st

the public on 31 initial bridge images was
used with engineering, environmental and ngsl\Elzl?op
CSD considerations to develop 12 bridge A TernaTIVES

concepts.

RV

Draft
Guidolinos [=P>|  BSMT

etee Final
utral Guidelines
AAT/RAC Input
b ot Comeupta (| BSNT Concepts
*Htori
+Othar
Alternatives
Type

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.

Step 3: From analysis of the 12 bridge grirer

concepts, a set of six bridge alternatives BRIDGE TYPE
were developed and presented to advisory
groups and the public for further feedback.

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.

Executive Summary 4





STEP 1
DEVELOP Assemble e
GUIDELINES

Criteria

Draft

Guidelines -> Sl $ Meeting

Public Final

Guidelines

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 sensitive
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

Bridge types included:

¢+ Cable-Stayed

AT T e PATTTTs e O TTTTT,
¢ Arch T ——

¢ Truss e e oo,

¢ 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
sensitive considerations,

nearly parallel to the Step 1 Meetings referred to as guidelines, were
existing JFK Bridge identified from public input.
. One-yvgy nortljbour,]d traffic 06/30/05 AAT Meeting These g_wdellnes focusgd on
consisting of six 12’ lanes global bridge appearance issues
and two 12’ shoulders 07/20/05 IHPAT Meeting associated with surroundings of
+ 17 wide pedestrian walk / the bridge site.
bikeway 07/21/05 KHPAT Meeting
¢ 71 minimum vertical Outcome
clearance above normal 08/09/05 Combined AAT/RAC Meeting o
fiver pool Developed guideline examples
+ Maintain existing clearance 09/20/05 Open House, Jeffersonville include:
in primary and secondary 09/22/05 Open House, Louisville + Clean, simple and elegant
navigational channels aesthetics
+ FEISand ROD's Section | 19695 "Views from the River Tour"; | « Avoid overshadowing the
106 Memorandum of a joint Downtown and East surroundings
Agreement (MOA) End Bridge event + Consider long term

commitments

maintenance costs

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 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

Executive Summary





STEP 2
DEVELOP

Concept

CONCEPTS Rats

Draft
Concepts

Overall Objective

Step 2 Meetings

The downtown bridge team
presented the 31 bridge images

Based upon the guidelines | 11/03/05 Combined AAT/RAC Meeting | and provided opportunities for the

established in Step 1, develop
realistic bridge image renderings
for use in polling the
stakeholders and the public.

Determine aesthetic preferences | /7506 1HPAT Meeting

and develop 12 bridge concepts.

11/29/05 Open House, Louisville

12/01/05 Open House, Jeffersonville

02/16/06 KHPAT Meeting

public to express their
preferences on each bridge
image using a hand-held
electronic polling device. The
information obtained provided
designers with general
preferences to assist bridge
concept development.

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
(USCGQG).

i
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.

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

* & & o o o

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.

Executive Summary





STEP 3
DEVELOP
ALTERNATIVES

AAT/RAC

Draft Input
Alternatives

ol

Alternatives

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

* & o o

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

Executive Summary






STEP 3 |

DEVELOP peveite w ean Alternatives
Draft | Input Alternatives

ALTE R NAT I VES Alternatives I

(CONTINUED)

Step 3 Meetings

03/22/06 Open House, Louisville

03/13/06 Combined AAT/RAC Meeting
03/21/06 Open House, Jeffersonville

04/25/06 IHPAT Meeting
04/27/06 KHPAT Meeting

Outcome

The following considerations are noted for each of the six alternatives:

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

> o o

Alternative 5—Four Tower Cable Stayed
+ Low favorable preference polling

+ High construction cost

+ Favorable constructability

Alternative 6—Three Tower Cable Stayed

Electronic Polling Results for Step 3

COMBINED RESULTS FOR ALL VIEWS
AAT/RAC and OPEN HOUSE POLLING

JALT 1 ALT 2 ALT 3 ALT 4 ALT 5 ALT 6|

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

¢
¢
¢

Very favorable preference polling
Low construction cost
Favorable constructability

important

Executive Summary






STEP 4 Refine Altematives |
SELECT

BRIDGE TYPE

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.

Step 4 Meetings
07/11/06 AAT Meeting

07/18/06 Combined IHPAT and KHPAT Meeting
07/18/06 RAC Meeting

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

* & & 6 O o 0o

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

* & o o

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

* & o o

Executive Summary





Environmental Commitments

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.

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.

Parks
The new downtown bridge alignment Alt. 1: Alt 2: Alt 3:
crosses two river parks: Waterfront Park in [ Park Commitments | Single Tower | Three Tower | _Three Span
Kentucky and Riverfront Park in Indiana. Cable Stayed | Cable Stayed | Thru Arch
The ROD identified approximate ground | _ Span Area
(use) and aerial (span) bridge covered areas | S < (0.4 Acres) | L s L
in acres for each park. Based on preliminary | & & Pier Use
engineering, the following chart lists the | @ (0.031 Acres) 0.005 Acres 0.005 Acres 0.044 Acres
approximate acreages in each park. -

£ opan Aros 1.3 Acres 1.3 Acres 1.3 Acres

= (1.2 Acres) ' ' .

52 [ Peru

ier Use
= (0.050 Acres) 0.009 Acres 0.009 Acres 0.009 Acres

Executive Summary
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The DBE Program

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 Single Tower Cable Stayed
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

m OHIO Rlvm

BRIDGES

Three Span Thru Arch

Executive Summary 11
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Three Span Thru Arch
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BRIDGES 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.

Common Bridge Elements
This report contains vital information necessary to make such a decision. | e Alignment Skewed 30-

The 3 recommended bridge alternatives presented here are the result of Degrees to the River
public feedback received during the course of the BTSP, combined with | e 3 12-Foot Lanes and
the project’'s mandatory requirements and budget. Inside/Outside Shoulders in

. . . . . both Directions
The Ohio River and its shorelines are the most predominant natural and | ¢ pedestrian and Bicycle

historic featyres of the Egst End Bridge site. The I_ocation is rurgl in Pathway on 1 Side of Bridge
character with mature native trees framing the shorelines on both sides | ¢ Minimum 900-Foot
of the river. A limestone bluff rises steeply from the alluvial plain on the Horizontal Clearance for
Indiana shore, and a series of historic residential country estates and Navigation
large historic houses characterize the Kentucky approach. e Minimum 71-Foot Vertical

L . . Clearance between Water
Within this context, the public feedback demonstrated a clear preference and Deck
for a structure with the following characteristics: e 300-Foot Tall Concrete
e Blends in with the landscape e Thin deck Towers o
e Fewer / slender piers e Visual transparency ® Year 2025 Traffic Projection
e Historic context integration e Open look of 70,000 VPD
e Short towers e Low maintenance

. 250-0" _, 450'-0" 1200'-0" 450-0" . 250-0"

’3’4 Key Elements

e Diamond Towers
300’ Above Water

e Cables from Top of
Tower to Outside
Edge of Deck

e Construction Cost:
$245 million (2006
dollars)

R‘j‘{ﬁrer}glgﬁri‘ggd Diamond Tower Cable Stayed (Outside Cables)






250-0" __ 450-0" 1200'-0" 450-0" . 250.0" _

Key Elements

%

e Needle Towers 300’
Above Water

e Cables from Top of
Tower to Outside
Edge of Deck

e Construction Cost:
$250 million (2006
dollars)

R%ﬁg}g‘ﬁ?&fd Median Tower Cable Stayed (Outside Cables)

250-0" _ 450'-0" - 1200%-0" & 450-0" . 250.0" _

.....

g Key Elements

e Needle Towers 300’
Above Water

e Cables from Top of
Tower to Median of
Deck

e Construction Cost:
$230 million (2006
dollars)

R%ﬁg}ﬁﬁ?ggd Median Tower Cable Stayed (Median Cables)
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About the Project

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 aver g\ FTICA |
included extensive public outreach and A P
involvement, culminating in the w:
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.

How did we get here?

The 3 recommended

ggs,::op R | o TR (" IR e Loy e bridge  alternatives
GUIDELINES ot s < Commnty e l_j/ shown on the previous
N pages were arrived at
— through an extensive
g;'\s,zfop Concep pata o s o 4-step process known
CONCEPTS e iacions | [T o™ o as the Bridge Type
— Selection Process.
STEP 3 .
DEVELOP PR Alternatives Onthe fOII.OWIr?g page_s
ALTERNATIVES H we describe in detall
each one of the steps -
STEP 4 highlighting the most
SELECT e Homathes critical elements of the
BRIDGE TYPE | Gmiciaiion process.






STEP 1 Assemble Criteria Il AAT/RAC Input N Final
2 Draft Public
D EVE Lo P : E:qa:f:?nifgura“on : ;ﬁﬁi‘rﬂ:cs Guidelines * BSMT ’—‘/ Meeting Guidelines
GUIDELINES - Comt G| \{Communty e
The Objective In addition to using the general guidelines

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.

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

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

6/28/05

7/20/05 &
7/21/05

9/15/05

10/6/05
10/18/05

SDC5 Area Advisory Teams -
Utica

HPAT Presentations (Indiana
& Kentucky)

SDCS5 Area Advisory Teams /
Regional Advisory Committee
- Louisville

“Views from the River” Tour
SDCS5 Open House - Utica

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.

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)

10/20/05 SDC5 Open House -
Prospect

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.

e 4





STEP 2

DEVELOP Concepts
CONCEPTS
The Objective These 15 bridge concepts included 4 Steel Arch

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.

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

Meetings

input was received by

Step 2 was performed during
October, November and
December 2005.

The Outcome

The primary deliverables from

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

HPAT Presentations (Indiana
& Kentucky)

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

_ 2/15/06 &
Step 2 included an updated | 2/16/06
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.

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.

Design Concepts in Order of Avg. Score by All Participants

8
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6 +— - - - - - —
85-—. — - = - - -
5
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2
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STEP 3
DEVELOP
ALTERNATIVES

Alternatives

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.

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

Step 3 was performed during

Meetings

solicited.

January, February, and March

2006. 2/16/06

The Outcome 3/7/06

SDC5 had several primary
deliverables in Step 3. These
included an updated Evaluation

4/25/06 &
4/27/06

SDC5 Area Advisory Teams /
Regional Advisory Committee
- Louisville

SDC5 Open House - Utica
3/9/06 SDC5 Open House - Prospect

HPAT Presentations (Indiana
& Kentucky

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

Matrix; the Step 3 Public
Involvement Report; the Bicycle and Pedestrian
Fact Sheet; an wupdated 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 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"!

Step 3 Alternatives Preference Polling

10

9
8
7 \ < | Mean
& 4
o i il Std Dev
g8 Range
] ;
.,IQ_J, 5 <& Median
5 =
£ 4 o HN o Q
3 [
2
1
0
A-1 A-2 A-3 A-4 A-5 A-6






STEP 3

DEVELOP | AAT/RAC Input Alternatives
ALTERNATIVES \ 5

(cont’d) —

East End Bridge
Step 3 Alternatives

. . Tower
Alternative Re”de“r!g M Brief Description Cross AENEIEEL] (1D
(Aerial) Secti Step 4
ection
Steel Tied Arch with :
Al Basket Handle Arch Ribs . No
Concave Diamond Tower
A-2 Cable Stayed (Outside \ Yes*
Cables) weboonzmed
Convex Diamond Tower
A-3 Cable Stayed (Outside Yes*
Cables) wleesoasons
Median Tower Cable A
Stayed with Variable '
A4 Depth Deck (Outside LN ves
Cables) YH&
Median Tower Cable |
Stayed with Variable ‘
A5 Depth Deck (Median - ‘ . ves
Cables)
Median Tower Cable T
A-6 Stayed with Suspension H No
Cables (Median Cables) e s

* Note: A-2 and A-3 were combined to develop what would become R-1.






Alternatives

STE P 4 Refine Alternatives I|

s E L E CT * Refine Cost Estimates AAT/RAC Input
BRIDGE TYPE | Guicii..

The Objective

SDC5’s main objectives of Step 4, the final step
of the Bridge Type Selection

examination of structural, cost, constructibility,
environmental, and aesthetic criteria. The final
3 alternatives were presented to the Area

Process, were to refine the 3

Meetings

Advisory Teams and the
Regional Advisory Committee

recommended bridge alternatives
to meet all of the key criteria
and present them to the
Executive Bridge Selection
Committee.

7/13/06 SDCS5 Area Advisory Teams

7/18/06 HPAT Presentation (Indiana &
Kentucky)

7/18/06 SDC2/SDC5 Regional
Advisory Committee

for their information and
comment.

The following are similarities
between the 3 recommended

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

alternatives:
e Bridge alignment (Prospect to Utica)

e Cross-section (3 12-foot lanes and
inside/outside shoulders in both directions)

e Bikeway/pedestrian path (17’ wide)
e Number and location of piers (2 in water)

e Navigational clearance (minimum 900’
horizontal)

e Deck height (minimum 71’ above normal
water)

e Tower height (300’ above normal water)
e Tower material (concrete)

e Cable material (steel strands in polyethylene
ducts)

e Deck material (concrete)

e 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.
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STEP 4
SELECT
BRIDGE TYPE

(cont’d)

Refine Alternatives |

Ref ine Cost Estimates
* Obtain Preliminary

Coast Guard Appmval
 Cost Estimate

AAT/RAC Input Bridge
Type

East End Bridge
Comparison of the 3 Recommended Alternatives

Recommended
Alternative 1

Recommended
Alternative 2

Recommended
Alternative 3

Concrete

Concrete

Towers 300-Foot 300-Foot Concrete 300-Foot Concrete
Concrete Diamond Needle in Median Needle in Median
Deck 160-Foot Wide, 184-Foot Wide, 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

Located Outside Deck;

Located Outside Deck;

Located in Median;

Cables Sheathed Steel Strands Sheathed Steel Strands Sheathed Steel Strands
Shoulder Width 12 Feet 8 Feet 8 Feet 9 Inches
at Tower

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 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.






Environmental Commitments

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 1-65, I-71 and 1-64
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

*,

L)

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.

e 10
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Economic Impact Analysis of the Louisville — Southern Indiana Ohio River Bridges
Construction Expenditures-Related Impacts

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 1-65 Downtown
Bridge and the 1-265 East End Bridge, with their respective approaches:

1. afull-build alternative; and,
2. atolled 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®
Professional 3.0.

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.

2. Methodology

Provided with estimated expenditures over the project time horizon?, 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®).

! 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.

% Source: Community Transportation Solutions (CTS)
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Economic Impact Analysis of the Louisville — Southern Indiana Ohio River Bridges
Construction Expenditures-Related Impacts

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® 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.

2.1. IMPLAN® Model Description

IMPLAN® 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 commaodities). 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®, 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.

IMPLAN® 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.

2.2. Expenditure Inputs

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 categories® 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).

® 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.
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Economic Impact Analysis of the Louisville — Southern Indiana Ohio River Bridges
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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)*.
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® 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.

Impact Measures:
e Employment — as presented in job-years®
e 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

e Output — total sales value associated with all levels of economic activity
(comprised of gross intermediate inputs and value added, combined)

e 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.).

* 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.

> 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® 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).

3.1.

Employment

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.

Exhibit 1: Employment Impacts

At| Type | 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 | Cumulative Total| Avg. Ann.
1 Direct 380 1,670 3,770 4330 3270 2570 2,480 2,220 1460 1,030 390 23,550 2,140

Total 830 3,090 6770 7,760 5850 4580 4,410 3,950 2,600 1,850 710 42,390 3,850

) Direct 220 2320 2,680 2,620 3210 1,370 1,190 1,180 1,180 410 410 16,780 1,530

Total 450 4,270 4910 4770 5740 2,440 2,120 2,110 2,110 740 740 30,380 2,760

Source: Wilbur Smith Associates’ application of the IMPLAN® v3 model

*note:; Employment results are expressed in job-years and rounded to the nearest ten -- totals may not sum due to the rounding
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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.
Exhibit 2: Labor Income Impacts
At] Type | 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 | Cumulative Total| Avg. Ann.
1 Direct $25 $82  $174  $198  $150 $117  $112 3101 $66 $47 $18 $1,090 $99
Total $42  $140 $299  $341  $257 $201  $193  $173 %114 $81 $31 $1,875 $170
9 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
Source: Wilbur Smith Associates' application of the IMPLAN® v3 model
*note: Labor Income results are expressed in millions of dollars (2011)
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.
Exhibit 3: Value-Added Impacts
At] Type | 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 | Cumulative Total| Avg. Ann.
1 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 3128  $128 $45 $45 $1,882 $171
Source: Wilbur Smith Associates' application of the IMPLAN® v3 model
*note; Value-Added results are expressed in millions of dollars (2011)
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
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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.®

Exhibit 4: Economic Output Impacts

At| Type | 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 | Cumulative Total| Avg. Ann.
1 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

Source: Wilbur Smith Associates' application of the IMPLAN® v3 model
*note: Economic Output results are expressed in millions of dollars (2011)
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.

3.6.

Exhibit 5: Taxes Impacts

Alt| Type | Federal State/Local| Cumulative Total | Avg. Ann.
1 Direct $177 $54 $231 $21
Total $344 $193 $537 $49
) Direct $127 $39 $167 $15
Total $248 $139 $387 $35

Source: Wilbur Smith Associates' application of the IMPLAN® v3 model

*note: Taxes results are expressed in millions of dollars (2011)

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

® 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.
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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 hillion 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. I1QS 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 I1QS
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:

e Do you own or lease a motor vehicle?

e Thinking about the last year, how often do you normally cross the Ohio River while driving your
own vehicle?

e Do you ever use TARC to cross the Ohio River?

e Thinking about the last year, how often do you normally cross the Ohio River using TARC?

e Which bridge do you normally use when crossing the Ohio River?

The following demographic data were collected from respondents for analytical purposes:

e Gender

e Race/Ethnicity

e Number of people in household

e Income level (phrased in poverty terminology and thresholds)
o Age

e Zip code
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The counties included were:

o Jefferson, KY

e Bullitt, KY
e Oldham, KY
e Clark, IN

e 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:

Vehicle Users — Thinking about the last year, how often do you
normally cross the Ohio River while driving your own vehicle?

Every Weekday h 14%

Several times a week, but not everyday 24%

Several times a month, but not every week - 26%
Rarely or never _ 37%

0% 20% 40% 60% 80% 100%

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.

TARC Riders — Thinking about the last year, how often do you
normally cross the Ohio River using TARC?

Every Weekday 19%

| |

Several times a week, but not everyday 34%

Several times a month, but not every week 19%

Rarely or never 27%

0% 20% 40% 60% 80% 100%

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 164 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.

Which bridge do you normally use to cross the Ohio
River? (multiple answers allowed)

100% -
80% -
60% - >7%

40%

20%

0%

164 Bridge 165 Bridge 2nd St Bridge Does not cross

Chart 3 - Bridge Usage - All
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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
$10,830
14,570
18,310
22,050
25,790
29,530
33,270
8 37,010

For families with more than 8 persons, add $3,740 for each additional person.
Table 1 - Poverty Threshold Table

N o W N
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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.

Vehicle Users — Thinking about the last year, how often do you
normally cross the Ohio River while driving your own vehicle?

10%
Every Weekday h 0

14%

26%
Several times a week, but not everyday - °

24%
i M Poverty
21% Non Poverty
Several times a month, but not every week - 2°7<y
(o]

I 4
Rarely or never

36%

0% 20% 40% 60% 80% 100%

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.

TARC Riders — Thinking about the last year, how often do you
normally cross the Ohio River using TARC?

10%
Every Weekday h .

21%

. 20%
Several times a week, but not everyday
37%

] M Poverty

Several times a month, but not every 20% Non Poverty
week 19%

50%
Rarely or never
24%

0% 20% 40% 60% 80% 100%

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:
e Black
e Hispanic
e Asian

e American Indian and Alaska Native
e White
e 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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Vehicle Users — Thinking about the last year, how often do you
normally cross the Ohio River while driving your own vehicle?

21% @
Every Weekday h R

13%
Several times a week, but not everyday v
22%
4 B EJ Race
15% s Non EJ Race
Several times a month, but not every week - .
27%
28% “O°
Rarely or never _ 0
38%
0% 20% 40% 60% 80% 100%
Chart 6 — Bridge Usage — Driving — Race ‘:,:- Significa nt P< .05

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, |Poverty 22% 44%
but not everyday

Above 22% 34%
Several times a month, |Poverty 20% 22%
but not every week

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.

TARC Riders — Thinking about the last year, how often do you
normally cross the Ohio River using TARC?

Every Weekday
15%
Several times a week, but not everyday o
28%
7 M EJ Race
1% O
Several times a month, but not every week - > Non EJ Race
22%
Rarely or never
35%
0% 20% 40% 60% 80% 100%
Chart 7 — Bridge Usage — TARC Users — Race 4‘6'- Slgnlflca nt p< .05

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.

EJ Race
(% mentions)
164 26%
165 42%
2nd Street 32%

Table 4 — Bridge Usage — EJ Race
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Aggregate Frequency Tables

How many people live in your home including yourself?

Cumulative
Frequency Percent Valid Percent 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 24 24 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
Is the combined income of everyone in the home LESS than poverty level?
Cumulative
Frequency Percent Valid Percent Percent
Valid Yes 77 15.4 15.4 15.4
No 423 84.6 84.6 100.0
Total 500 100.0 100.0
Race Base
Cumulative
Frequency Percent Valid Percent 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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Race
Cumulative
Frequency Percent Valid Percent 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 6 1.2 1.2 95.4
or Alaska Native
Other 23 4.6 4.6 100.0
Total 500 100.0 100.0
Do you own or lease a car or motor vehicle
Cumulative
Frequency Percent Valid Percent Percent
Valid Yes 433 86.6 86.6 86.6
No 67 134 134 100.0
Total 500 100.0 100.0

Thinking about the last year, how often do you normally cross the Ohio River while driving
your own vehicle?

Cumulative
Frequency Percent Valid Percent Percent

Valid Every weekday 59 11.8 13.6 13.6

Several times a 104 20.8 24.0 37.6

week, but not

every day

Several times a 112 224 25.9 63.5

month, but not

every week

Rarely or never 158 31.6 36.5 100.0

Total 433 86.6 100.0
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Do you ever use TARC to cross the Ohio River?
Cumulative
Frequency Percent Valid Percent Percent
Valid Yes 73 14.6 14.6 14.6
No 427 85.4 85.4 100.0
Total 500 100.0 100.0

Thinking about the last year, how often do you normally cross the Ohio River using TARC?

Cumulative
Frequency Percent Valid Percent Percent
Valid Every weekday 14 2.8 19.2 19.2
Several times a 25 5.0 34.2 53.4
week, but not
every day
Several times a 14 2.8 19.2 72.6
month, but not
every week
Rarely or never 20 4.0 27.4 100.0
Total 73 14.6 100.0
Which bridge do you normally use when crossing the Ohio River?
Cumulative
Frequency Percent Valid Percent Percent
164 Bridge 180 36.0 36.0
165 Bridge 285 57.0 57.0 Multiple
2nd St Bridge 103 20.6 206 | Answers
allowed
Does not cross 15 3.0 3.0
Gender
Cumulative
Frequency Percent Valid Percent 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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What is your age currently?
Cumulative
Frequency Percent Valid Percent 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 55 127 254 254 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
County of Residence
Cumulative
Frequency Percent Valid Percent 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
Zip Codes by County
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 1QS 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?

I Oy IO O
0 N O Ul b WWN

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
$10,830
14,570
18,310
22,050
25,790
29,530
33,270
8 37,010

For families with more than 8 persons, add $3,740 for each additional person.

N o W N -

3. Do you own or lease a car or motor vehicle?
Yes
] No(goto5)
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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

[J Several times a week, but not everyday

[J Several times a month, but not every week.

[J Rarely or never

5. Do you ever use TARC to cross the Ohio River?
] Yes

] No(goto7)

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.

(0 O N B

Rarely or never

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

2" Street Clark Memorial Bridge

Do not cross the bridges

i A S B S RN

Demographic data

8. What is your gender?
] Male
'] Female
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9. Race

I I O B B A

Black
Hispanic
Asian

American Indian and Alaska Native

White
Other

10. What is your age currently?

[

N O I O B O A O

Less than 18
18 to 25
26to 35

36 to 45

46 to 55

56 to 65

66 or older

What is your ZIP Code?
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