I-69 Ohio River Crossing Project
Final Environmental Impact Statement

CHAPTER 4 – AFFECTED ENVIRONMENT
AND ENVIRONMENTAL
CONSEQUENCES
Substantive changes to Chapter 4 since the publication of the DEIS
•

Added Central Alternative 1B Modified (Selected) and associated impacts
throughout the chapter

•

Section 4.1.1 – Included the results of the updated traffic modeling that was
conducted for Central Alternative 1B Modified (Selected)

•

Section 4.1.5 – Added a discussion that the Merrill Way Trail is not considered a
Section 4(f) resource

•

Section 4.1.6 – New section, titled Ohio River Navigation, added at the request
of the U.S. Coast Guard (USCG) to address the project’s potential impacts to river
navigation

•

Sections 4.2.1, 4.2.2, 4.2.6, and 4.2.7 – Revised the number of residential
relocations for Central Alternatives 1A and 1B (Preferred)

•

Sections 4.2.3, 4.2.4, 4.2.5, and 4.2.7 – Updated these sections to include the
addition of and impacts to the Green River National Wildlife Refuge

•

Section 4.2.9 – Updated this section based on changes to air quality policies

•

Section 4.2.10 – Included the results from the updated noise analysis and
associated technical report for Central Alternative 1B Modified (Selected)

•

Section 4.2.11 – Updated the farmland impacts for Central Alternatives 1A and
1B (Preferred) based on additional coordination with the Natural Resources
Conservation Service (NRCS)

•

Sections 4.4.2 and 4.4.4 – Included the results from the more detailed Waters of
the U.S. (WOTUS) (i.e., wetlands and streams) field surveys and associated
technical reports for Central Alternatives 1A and 1B (Preferred) and 1B Modified
(Selected). Updated the sections based on the U.S. Environmental Protection
Agency (USEPA) and U.S. Army Corps of Engineers (USACE) Navigable Waters
Protection Rule

•

Section 4.4.6 – Included the results of the Biological Assessment (BA) and
Biological Opinion (BO)
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Substantive changes to Chapter 4 since the publication of the DEIS
•

Section 4.5 – Included the results from the additional historic/architecture and
archaeological surveys and associated technical reports for Central Alternatives 1A
and 1B (Preferred). Included an addendum to the Finding of Adverse Effect 36 CFR
800.11(e) document and the final Memorandum of Agreement (MOA) for Central
Alternative 1B Modified (Selected). Added to the list of significant activities
associated with the Section 106 consultation process

•

Section 4.7.7 – New section, titled Demolition of the US 41 Southbound Bridge,
added at the request of the Indiana Department of Environmental Protection
(IDEM) and Kentucky Division of Water (KDOW) to address the project’s potential
impacts associated with the demolition of the US 41 southbound bridge

•

Section 4.7.8 – New section, titled Ohio River Navigation, added at the request of
USCG to address the project’s potential impacts to river navigation during
construction

•

Unless otherwise noted, technical reports from the DEIS that are referenced in this
chapter were not revised to include Central Alternative 1B Modified (Selected) and
any impacts unique to Central Alternative 1B Modified (Selected) are presented in
this chapter

This chapter identifies the presence and existing conditions of each resource within the project
area or resource-specific study area (i.e., Affected Environment) and the potential impacts that
each alternative would have on these resources (i.e., Environmental Consequences). Under each
resource section, there is an Affected Environment section and an Environmental Consequences
section. However, the presence of, and impacts to, Section 4(f) and Section 6(f) resources are
discussed using a different format in Chapter 5. Both Chapters 4 and 5 focus on impacts while
Chapter 7 discusses potential mitigation measures and commitments. In the Draft Environmental
Impact Statement (DEIS), Central Alternative 1A (includes tolls on both I-69 and US 41 bridges)
and Central Alternative 1B (includes tolls on the I-69 bridge and no tolls on the US 41 bridge)
were identified as the Preferred Alternatives. In this Final Environmental Impact Statement
(FEIS), Central Alternative 1B Modified has been identified as the Selected Alternative (see
Chapter 6, Section 6.2). Because the Selected Alternative is a modification to the Preferred
Alternatives, there are similarities in the Affected Environments and Environmental
Consequences. Throughout this chapter, where the analysis of these alternatives would be the
same, the alternatives are referred to collectively as “Central Alternatives 1A and 1B (Preferred)
and 1B Modified (Selected)”. Where potential impacts have changed with the identification of the
Selected Alternative or the analysis is unique to the tolling option, the alternatives are generally
referred to individually as “Central Alternative 1A (Preferred)”, “Central Alternative 1B
(Preferred)”, and “Central Alternative 1B Modified (Selected)”.
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For the purposes of comparing impacts in this chapter, it is important to note that Central
Alternatives 1A and 1B (Preferred) have the same design and, therefore, the same construction
and right-of-way limits. The only difference is that Central Alternative 1A would include tolls on
the remaining US 41 bridge and Central Alternative 1B would not. As a result, the physical
impacts from the footprint of these alternatives are the same. The only differences in impacts (i.e.,
traffic, noise, socioeconomics, and environmental justice populations) would be associated with
whether or not the US 41 bridge would be tolled. As discussed in Chapter 3, Section 3.4, following
the DEIS, design modifications were made to both Central Alternatives 1A and 1B (Preferred).
However, Central Alternative 1B, with the design modifications, was renamed Central
Alternative 1B Modified and identified as the Single Preferred Alternative and subsequently the
Selected Alternative. For this chapter, the original design and impacts associated with Central
Alternatives 1A and 1B (Preferred) that were presented in the DEIS have been carried forward
and included in the FEIS in order to compare the changes in design and impacts associated with
Central Alternative 1B Modified (Selected).

4.1

TRAFFIC AND TRANSPORTATION

This section provides a summary of the existing conditions within the project area, including
discussion of the roadway system and traffic operations, safety and crash history, access, public
transportation, and pedestrian and bicycle accommodations. The discussion also includes the
estimated impacts of each build alternative for the I-69 Ohio River Crossing (ORX) project.

4.1.1

ROADWAY SYSTEM AND TRAFFIC OPERATIONS

The following sections focus on the project area’s existing transportation network. The
information presented includes roadway facilities and traffic volumes within the project area.
Data for this section were collected from the Kentucky Transportation Cabinet (KYTC) Highway
Information System (HIS) database, geographical information system (GIS) data sources from
both Indiana and Kentucky, aerial photography, as-built plans, and field reviews. The
information was then examined to assess potential impacts of the project alternatives.
ROADWAY SYSTEM AND TRAFFIC OPERATIONS – AFFECTED ENVIRONMENT
ROADWAY SYSTEM
Functional classification is the grouping of roads, streets, and highways into integrated systems
ranked by the level of mobility for through movements and access to adjoining land. This
grouping acknowledges that roads serve multiple functions related to mobility (i.e., the ability to
move or travel freely and efficiently) and land access, and as such, it provides a basis for
comparing roads. The Federal Highway Administration (FHWA) establishes classification
criteria and procedures but relies on state and local transportation planning professionals to
assign the classifications. Further guidance is available from FHWA’s Highway Functional
Classification Concepts, Criteria and Procedures (FHWA 2013). FHWA defines the basic hierarchy of
functional class as follows:
•

Arterials primarily serve long-distance travel and are typically designed as either accesscontrolled or partially access-controlled facilities with limited locations at which vehicles
can enter or exit the roadway (typically via on- or off-ramps).
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•

Collectors “collect” traffic from local roads and connect traffic to arterial roadways.

•

Roadways classified as “local” provide direct access to adjoining properties and tend to
serve shorter trips.

Figure 4.1-1 shows the functional classification
of roadways within the project area. Interstates
and freeways/expressways are examples of the
highest class of arterial roadways with fully
controlled-access and directional travel lanes
that are separated by some type of physical
barrier or median. Principal arterials include
other major routes that not only provide a high
level of mobility and opportunities for longdistance travel but also provide some level of
direct access to adjacent land uses. The access is
typically provided by at-grade intersections.
Minor arterials link cities and larger towns and are designed for relatively high travel speeds with
minimum interference to the through movement. More discussion of access is provided in
Section 4.1.3.
The only two interstate facilities in the I-69 ORX project area are I-69 in Indiana and I-69 in
Kentucky. In Indiana, I-69 begins at US 41 and provides an interstate connection to the north. In
Kentucky, I-69 begins at KY 425 (Henderson Bypass) and provides an interstate connection to the
south. US 41 provides the only connection between these segments of I-69.
US 41 connects Henderson and Evansville, the only Ohio River crossing in the metropolitan area.
The closest river crossings to this region are the Glover H. Cary Bridge, which carries KY 2262
over the Ohio River in downtown Owensboro approximately 31 miles to the east, and the
Shawneetown Bridge carrying KY 56 into southern Illinois approximately 40 miles to the west.
US 41 is also part of the National Highway System (NHS) and the National Network. 1 Because it
is the sole roadway providing north-south connectivity over the Ohio River in the EvansvilleHenderson metropolitan area, US 41 carries a mix of both local and regional traffic.
Other principal arterial roadways, including KY 425 (Henderson Bypass, 8,000 vehicles per day
[VPD] [2015]), US 60 (8,000 to 27,000 VPD [2015], west of the US 41 interchange), and Audubon
Parkway (KY 9005, 9,200 VPD [2015]), provide opportunities for east-west travel through the
project area and connect Henderson to other regional communities. Carrying approximately
16,000 VPD (2015), Veterans Memorial Parkway connects I-69 and US 41 to downtown Evansville.
KY 351 west of the US 41 interchange is another east-west roadway in the project area that is
classified as a principal arterial. The project area has several minor arterials including portions of
KY 351 east of the US 41 interchange, US 60 east of the US 41 interchange, and Watson Lane.

1

The National Network: https://ops.fhwa.dot.gov/freight/infrastructure/national_network.htm
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Figure 4.1-1. Roadway Functional Classification
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TRAFFIC OPERATIONS
Level of Service (LOS) is a measure of the operational performance of a transportation facility
commonly used by the transportation industry. It is a qualitative measure describing operational
conditions within a traffic stream, based on measures such as speed and travel time, freedom to
maneuver, traffic interruptions, comfort, and convenience. As defined in the 6th edition of the
Highway Capacity Manual (HCM) (Transportation Research Board 2016), “LOS is used to translate
complex numerical performance results into a simple A – F [rating] system representative of
travelers’ perceptions of the quality of service provided by a facility or service.”
In addition to traffic volumes, other factors such as roadway geometrics, available access, and
intersection traffic control can all affect LOS. For example, a two-lane roadway with many
driveways could have a lower LOS than another roadway with the same volume but fewer
driveways, because the traffic entering and exiting driveways will contribute to congestion.
HCM procedures produce ratings of A through F to represent different levels of service. LOS A
indicates the best performance, while LOS F indicates the poorest performance. The specific
methods of measuring LOS differ depending on the type of road, but generally LOS A
corresponds to free-flowing traffic with minimal delays, while LOS F corresponds to severe
congestion and long delays.
In urban areas, such as where the I-69 ORX project is located, a roadway operating at LOS D is
considered acceptable. For year 2015, most of US 41 operated at LOS E between the I-69/
US 41/Veterans Memorial Parkway interchange in Indiana and the US 60 interchange in Kentucky.
In addition, a small section of US 41 north of the US 60 interchange functioned at LOS F. Figure 2.21 in Chapter 2 provides a summary of the existing (2015) LOS within the project area.
Travel time, the time required to travel between two locations, provides another measure of
operational performance. The highest volumes in the corridor are experienced in the northbound
direction during the morning (i.e., AM) peak period and southbound during the evening (i.e.,
PM) peak period. It currently takes a vehicle traveling northbound from KY 425 to the I-69/Green
River Road interchange during the AM peak period approximately 16 minutes to travel the
13-mile corridor; by 2045, the travel time is expected to increase by about 1 minute. During the
PM peak period, it currently takes approximately 20 minutes to make the same trip in the
southbound direction; by 2045, the travel time is expected to increase to 27 minutes.
ROADWAY SYSTEM AND TRAFFIC OPERATIONS – ENVIRONMENTAL CONSEQUENCES
ROADWAY SYSTEM
No Build Alternative
While the completed sections of I-69 on both sides of the Ohio River provide the region with a
facility meeting current interstate design standards, the only Ohio River crossing (i.e., US 41
bridges) fails to meet current interstate design standards. For example, the bridges have been
designated as functionally obsolete due to narrow shoulder and lane widths. Under the No Build
Alternative, US 41 would remain a principal arterial and it would continue to provide the only
crossing of the Ohio River in the region.
Chapter 4 – Affected Environment and Environmental Consequences
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West Alternative 1
West Alternative 1 would include a new four-lane interstate and bridge over the Ohio River meeting
interstate design standards. The Audubon Memorial Bridge/Northbound US 41 Bridge would be
converted from a one-way bridge to a two-way bridge for local traffic while the Southbound US 41
Bridge would be removed. Most of US 41 through the commercial strip in Henderson would remain
unchanged (see Appendix A-1 for maps showing roadway details). North Elm Street between Barker
Road and Atkinson Park would be relocated to the west side of the new interstate. US 41 south of US
60 to KY 425, where I-69 in Kentucky currently ends, would be upgraded to meet interstate standards
through improvements to ramps and merge areas. Proposed interchanges and changes to access
associated with West Alternative 1 are discussed in Section 4.1.3.
West Alternative 2
West Alternative 2 would include a new six-lane interstate and bridge over the Ohio River meeting
interstate design standards. Both existing US 41 bridges would be removed. The alternative would
follow US 41 through the commercial strip on the west side, with local access provided via a
reconstructed US 41, which would function as a frontage road, located adjacent to and east of the
alternative (see Appendix A-2 for maps showing roadway details). The reconstructed US 41 would
include two lanes plus a center two-way left turn lane. South of US 60, the alternative would
transition from six to four lanes along existing US 41. From this transition point south to KY 425,
where I-69 in Kentucky currently ends, US 41 would be modernized to meet interstate standards
through improvements to ramps and merge areas. Proposed interchanges and changes to access
associated with West Alternative 2 are discussed in Section 4.1.3.
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected)
Central Alternatives 1A and 1B (Preferred) would include a new four-lane interstate and bridge
over the Ohio River approximately 1.5 miles east of the existing US 41 bridges. The Audubon
Memorial Bridge/Northbound US 41 Bridge would be converted from a one-way bridge to a twoway bridge for local traffic. The Southbound US 41 Bridge would be removed. US 41 through the
commercial strip would remain unchanged. As part of the new US 60 interchange, US 60 would
be relocated approximately 400 feet south (see Appendices A-3 and A-4 for maps showing
roadway details). From the interchange with US 41 in Henderson to KY 425, the existing fourlane US 41 would be modernized to meet interstate standards through improvements to ramps
and merge areas. In this area, Central Alternative 1B Modified (Selected) would also include the
reconstruction of the KY 351 interchange, the removal of the ramps to/from KY 2084, and a
northbound auxiliary lane between the Audubon Parkway and Henderson Bypass interchanges.
Proposed interchanges and changes to access associated with Central Alternatives 1A and 1B
(Preferred) and 1B Modified (Selected) are discussed in Section 4.1.3.
TRAFFIC OPERATIONS
Traffic operation impacts of the build alternatives are determined by forecasting the expected
traffic demand for each of the alternative roadway networks using the Evansville Metropolitan
Planning Organization (EMPO) regional Travel Demand Model (TDM). For the I-69 ORX project,
the EMPO model was updated from a base year of 2010 and future year of 2030 to a new base
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year of 2015 and a future horizon year of 2045 to assess project impacts on regional travel patterns.
The TDM update process and additional information on the model are provided in the Traffic
Technical Report (INDOT and KYTC 2018j) (Appendix D-1).
Because tolling is under consideration as part of the overall funding package for the I-69 ORX
project, a process to estimate traffic diversion resulting from implementation of a toll was
implemented within the framework of the existing EMPO TDM. Due to the lack of toll facilities
in the region, the existing EMPO model did not include a choice-based toll diversion process. A
route choice toll diversion model was developed within the EMPO tour-based model structure.
The toll diversion model includes new routines to reflect the impact of tolls both on the generation
of cross-river trips and the route selected during the traffic assignment process. This approach
reflects an assumption that the toll levels being considered would, over time, influence the
amount and/or frequency of trips crossing the Ohio River. Thus, the toll diversion model is used
to estimate the amount of traffic that would elect to use a tolled or non-tolled facility to complete
a trip. More details on the development of the toll diversion model can be found in Appendix
D-1. Tolling is discussed further in Section 4.8.1.
The EMPO model uses cost factors to estimate and allocate the number of trips taken between all
of the various zones in the model area. For the EMPO model, the predominant cost factor is travel
time—the model will allocate fewer trips to zone pairs with longer travel times between them
than to otherwise similar zone pairs with shorter travel times between them. With the
introduction of the toll diversion model, the monetary dollar cost of a potential bridge toll must
be converted into an equivalent of this time-based cost factor and then combined with travel time
costs between each zone pair for both cross-river routes. The model uses this total combined cost
to determine which river crossing is the best path for each crossing trip.
For the Evansville region, the median household income in 2015 was $47,452, which implies an
hourly wage rate of $22.81. The value of time for auto travel is $13.69 per hour, which represents
approximately 60 percent of the average regional wage rate. This is consistent with what the
expected rate should be as it falls within a range of 50 to 70 percent of the wage rate USDOT 2003)(.
Truck values of time ($15.73 per hour for medium trucks and $35.02 for heavy trucks) were adopted
from a recently developed model in Illinois that was used to forecast toll diversion for truck traffic
moving across Illinois and Indiana (IDOT 2013). The truck traffic for this prior study was deemed
to be similar to the truck traffic anticipated to use the I-69 corridor and the values of time for each
truck type were adjusted for income differences between the Chicago region and the EMPO region.
Decisions regarding toll policy and rates are not part of the National Environmental Policy Act
(NEPA) process; therefore, the traffic analysis for the I-69 ORX project focused on a range of
feasible tolling scenarios. Tolling considerations included:
•

Toll rates

•

Tolling or not tolling the remaining US 41 bridge

•

Tolling Ohio River crossings (i.e., US 41 and I-69) using the same or different rates

•

Using the same or different toll rates based on vehicle type
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The toll rate structure for the Louisville-Southern Indiana Ohio River Bridges (ORB) project was
used in the analysis for the I-69 ORX project, as it is the most recent example of toll
implementation in Indiana and Kentucky. The ORB project required a bi-state partnership
between Indiana and Kentucky to establish toll policies to help fund the project. The ORB project
included the construction of a new Ohio River bridge to carry northbound I-65 between
downtown Louisville and southern Indiana and the construction of a new eastern bridge
connecting I-265 in Kentucky and SR 265 in Indiana across the river. The ORB project was
completed in late 2016, and tolls were implemented in December of that year. The base toll rates
in place when the project opened in December 2016 were $2.00 for cars, $5.00 for medium trucks,
and $10.00 for large trucks.
Given the relatively recent implementation of tolling in Louisville, the ORB project toll rates were
used as a reasonable baseline for evaluating alternatives for the I-69 ORX project. Alternatives
evaluated in the DEIS were assumed to open to traffic with the base ORB toll rates.
Toll rates for Central Alternative 1B Modified (Selected) were updated to reflect an assumed open
to traffic year of 2033. The business plan for the ORB project assumes toll rates will escalate by
the higher of the Consumer Price Index (CPI) inflation rate or 2.5 percent per year. Therefore, the
assumed toll rates for Central Alternative 1B Modified (Selected) were escalated by 2.5 percent
per year and are estimated to be $3.00 for cars, $7.52 for medium trucks, and $15.02 for large
trucks in 2033.
As discussed in Chapter 3, traffic forecasts have been developed for the No Build and build
alternatives based on “low traffic” and “high traffic” tolling assumptions. Low traffic
assumptions were based on tolling a new I-69 crossing with no tolls or significantly reduced tolls
on the remaining US 41 bridge, resulting in relatively low volumes of traffic using the new I-69
bridge. High traffic assumptions were based on tolling the new I-69 bridge and remaining US 41
bridge at the same rate, resulting in a better balance of traffic between the new I-69 bridge and
the tolled US 41 bridge. Because West Alternative 2 provides a single crossing, all cross-river
traffic would be tolled and there is only a high traffic scenario. Conversely, the No Build
Alternative only includes a low traffic scenario because it would keep both US 41 bridges without
tolls.
Table 4.1-1 shows the 2045 traffic forecasts on the Ohio River crossing(s) for each alternative. As
shown in the table, while total cross-river traffic volumes would remain relatively consistent
under each alternative and tolling scenario (47,100 to 55,600 VPD), tolling both bridges (i.e., high
traffic scenario) would increase the proportion of vehicles using the I-69 bridge compared to no
tolls or reduced tolls on the remaining US 41 bridge (i.e., low traffic scenario).
Tolling is discussed further in Section 4.8.1.
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Table 4.1-1. 2045 Forecasted Traffic Volumes (VPD)
US 41
BRIDGES
RETAINED

ALTERNATIVE

LOW TRAFFIC SCENARIO
(VPD)
US 41
I-69
TOTAL

No Build

2

50,200

N/A

50,200

West Alternative 1

1

26,000

27,300

53,300

West Alternative 2

0

Central Alternatives 1A (High
Traffic) and 1B (Low Traffic)
Central Alternative 1B
Modified

HIGH TRAFFIC SCENARIO
(VPD)
US 41
I-69
TOTAL
N/A

N/A

22,900

32,700

55,600

N/A

47,100

47,100

1

26,400

23,100

49,500

22,500

27,500

50,000

1

26,000

24,000

50,000

N/A

N/A

N/A

No Build Alternative
The 2045 cross-river traffic volume for the No Build Alternative would be 50,200 VPD. It would
not impact the connectivity to existing development and traffic networks.
The 2045 LOS for the No Build Alternative is shown on Figure 2.2-1 in Chapter 2. In 2045, US 41
between the I69/US 41/Veterans Memorial Parkway interchange in Indiana and the US 60
interchange in Kentucky is predicted to function at LOS F.
As shown in Table 4.1-2, peak period travel times are expected to increase from 16 minutes in
2015 to 17 minutes in 2045 for northbound traffic traveling through the corridor during the AM
peak period and from 20 minutes to 27 minutes for southbound traffic during the PM peak period.
Table 4.1-2. 2045 Peak Period Through Traffic Travel Times
ALTERNATIVE

NORTHBOUND – AM PEAK1

SOUTHBOUND – PM PEAK2

ROUTE LENGTH
(MILES)

TRAVEL TIME
(MINUTES)

ROUTE LENGTH
(MILES)

TRAVEL TIME
(MINUTES)

Existing (via US 41)

13

16

14

20

No Build (via US 41)

13

17

14

27

West Alternative 1
Low Traffic (via I-69)

13

14

13

17

West Alternative 1
High Traffic (via I-69)

13

15

13

17

West Alternative 2
(via I-69)

13

14

13

18

Central Alternative 1B
and 1B Modified Low
Traffic (via I-69)

13

13

13

15

Central Alternative 1A
High Traffic (via I-69)

13

13

13

16

Notes: Travel times are based on travel between KY 425 and the I-69/Green River Road interchange.
1 AM peak period is 6-9 a.m.
2 PM peak period is 3-6 p.m.
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West Alternative 1
West Alternative 1 would have the highest 2045 cross-river traffic volume for both the low and
high traffic scenarios, 53,300 VPD and 55,600 VPD, respectively. From the perspective of the
distribution of cross-river trips, West Alternative 1 would retain the existing US 41 corridor and
therefore share with the No Build Alternative the greatest level of connectivity to existing
development and traffic networks in Henderson. This connectivity, in combination with
improved travel times offered by the new I-69 crossing, would offset the negative effects of the
tolling on trip generation and distribution.
The 2045 LOS for the low and high traffic scenarios for West Alternative 1 are shown on Figure
4.1-2. In the low traffic scenario, the section of US 41 from Wolf Hills Road to Watson Lane in
Henderson would operate at LOS E while the Ohio River crossing would operate at LOS D. All
sections of I-69 under the low traffic scenario would operate at LOS B. In the high traffic scenario,
all sections of US 41 or I-69 would operate at LOS D or better.
West Alternative 1 would reduce AM peak period travel times from 17 minutes for the No Build
Alternative to 14 and 15 minutes for the low and high traffic scenarios, respectively. PM peak
hour travel times would be reduced from 27.0 minutes to 17 minutes for both low and high traffic
scenarios.
West Alternative 2
West Alternative 2 would remove the local connectivity of the existing US 41 corridor, resulting
in the lowest number of cross-river trips (47,100 VPD).
As shown on Figure 4.1-3, under West Alternative 2, all sections of I-69 would operate at LOS C
or better.
West Alternative 2 would reduce AM peak period travel times from 17 minutes for the No Build
Alternative to 14 minutes and PM peak period travel times would be reduced from 27 minutes to
18 minutes.
Central Alternatives 1A and 1B (Preferred)
Under the low traffic scenario, Central Alternatives 1B (Preferred) would have the lowest crossriver traffic volume (49,500 VPD). Under the high traffic scenario (Central Alternative 1A), the
alternative’s cross-river traffic volume of 50,000 VPD would be less than West Alternative 1
(55,600 VPD) but greater than West Alternative 2 (47,100 VPD). For Central Alternatives 1A and
1B (Preferred), the proposed I-69 corridor would be farther from the existing commercial
development and traffic generators along the US 41 corridor, and would therefore be somewhat
less attractive as a travel alternative for trips beginning or ending near already developed areas.
The 2045 LOS for the low and high traffic scenarios is shown on Figure 4.1-4a. In the low traffic
scenario (Central Alternative 1B), the section of US 41 from Wolf Hills Road to US 60 in
Henderson would operate at LOS E while the Ohio River crossing would operate at LOS D. In
the high traffic scenario (Central Alternative 1A), all sections of US 41 and I-69 would operate at
LOS D or better.
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Figure 4.1-2. Level of Service (2045) – West Alternative 1
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Figure 4.1-3. Level of Service (2045) – West Alternative 2
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Central Alt. 1B – Low Traffic

Central Alt. 1A – High Traffic

Figure 4.1-4a. Level of Service (2045) – Central Alternatives 1A and 1B
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Central Alternatives 1A and 1B would reduce AM peak period travel times from 17 minutes for
the No Build Alternative to 13 minutes for both alternatives. PM peak period travel times would
be reduced from 27 minutes to 15 minutes for Central Alternative 1B and 16 minutes for Central
Alternative 1A.
Central Alternative 1B Modified (Selected)
Central Alternative 1B Modified (Selected) would have slightly higher cross-river traffic volume
(50,000 VPD) than Central Alternative 1B (49,500 VPD). It would also have higher cross-river
traffic volume than West Alternative 2 (47,100 VPD) but less cross-river traffic volume than West
Alternative 1 (55,600 VPD). For Central Alternative 1B Modified (Selected), the proposed I-69
corridor would be farther from the existing commercial development and traffic generators along
the US 41 corridor, and would therefore be somewhat less attractive as a travel alternative for
trips beginning or ending near already developed areas.
The 2045 LOS for Central Alternative 1B Modified (Selected) is shown on Figure 4.1-4b. As
shown, the section of US 41 from Wolf Hills Road to US 60 in Henderson would operate at LOS
D while the remainder of the corridor would operate at LOS C or better. All portions of I-69 are
projected to operate at LOS C or better.
Central Alternative 1B Modified (Selected) provides travel times similar to Central Alternative
1B. It would reduce AM peak period travel times from 17 minutes for the No Build Alternative
to 13 minutes. PM peak period travel times would be reduced from 27 minutes for the No Build
Alternative to 15 minutes.

4.1.2

SAFETY

Crash statistics for existing sections of US 41 and I-69 within the project area were analyzed to
identify roadway sections that exhibit higher than expected crash rates. The Indiana Department
of Transportation (INDOT) and KYTC use different methods to identify high-crash locations.
Both methods compare observed crash rates to expected crash rates based on roadway type and
traffic volumes. Using the Index of Crash Frequency (ICF), INDOT identifies any location with a
calculated ICF greater than 0 as a high-crash location. Using the Critical Rate Factor (CRF), KYTC
identifies any location with a calculated CRF greater than 1.0 as a high-crash location.
SAFETY – AFFECTED ENVIRONMENT
As shown in Table 2.3-1 in Chapter 2, based on data from 2014 to 2016, several high-crash
locations were identified in the project area.
In Indiana, I-69 from SR 662 west to the I-69/ US 41/Veterans Memorial Parkway interchange and
US 41 from the I-69/US 41/Veterans Memorial Parkway interchange south to the state line had an
ICF greater than 0.
In Kentucky, US 41 from the state line to Wolf Hills Road and from Watson Lane to Barrett
Boulevard had a CRF greater than 1.
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Figure 4.1-4b. Level of Service (2045) – Central Alternative 1B Modified
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SAFETY – ENVIRONMENTAL CONSEQUENCES
The construction of a new interstate connection and Ohio River crossing that meets current
interstate design standards would provide a safer travel alternative compared to existing US 41.
As summarized in Table 4.1-3, the Kentucky Transportation Research Center’s annual Analysis of
Traffic Crash Data in Kentucky (2012-2016) (Green et al. 2017) shows that both urban and rural
interstates and parkways have average crash rates that are significantly lower than other types of
multi-lane roadways. In urban areas, interstates have average crash rates that are about 73 percent
lower than divided four-lane highways. In rural areas, average interstate crash rates are about 58
percent lower than divided four-lane highways. As a result, each of the build alternatives would
be anticipated to result in fewer crashes than the No Build Alternative. Further, it is anticipated
that alternatives that divert more traffic away from existing US 41 and onto the new I-69 facility
would, in general, provide safer cross-river travel conditions.
Table 4.1-3. Crash Rates by Highway Type Classification
AVERAGE CRASH RATE FOR
URBAN ROUTES1

AVERAGE CRASH RATE FOR
RURAL ROUTES1

431

131

Four-Lane Undivided

579

154

Interstate

117

55

Parkway

105

66

HIGHWAY CLASSIFICATION
Four-Lane Divided
(Non-Interstate or Parkway)

1

Crash rates reported per 100 million vehicle miles traveled.

NO BUILD ALTERNATIVE
The No Build Alternative would not improve safety because all cross-river traffic would continue
to use US 41. As traffic volumes increase on US 41 without roadway improvements, it is
anticipated that crash frequency would also increase.
WEST ALTERNATIVE 1
West Alternative 1 would retain a single US 41 bridge and include the construction of a four-lane
I-69 bridge to the west that would be built to current interstate design standards, improving safety
for vehicles using I-69. As discussed in Section 4.1.1, tolling the US 41 bridge would divert more
traffic to I-69 while no tolls on the US 41 bridge would result in more traffic on US 41. Having
higher traffic volumes on US 41, with there being only two cross-river lanes and with multiple
driveways and intersections with turning vehicles entering/exiting traffic, would be less safe than
balancing the traffic volumes between US 41 and the new I-69 crossing and US 41. As a result,
tolling both facilities would help to balance traffic using the new I-69 and provide safer crossriver travel conditions. Tolling is discussed further in Section 4.8.1.
WEST ALTERNATIVE 2
West Alternative 2 removes both US 41 bridges and includes the construction of a six-lane I-69
bridge to the west of the existing US 41 bridges. West Alternative 2 would provide the safest
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cross-river travel conditions because all traffic would use the new I-69 crossing and avoid all of
potential conflict points with vehicles entering/exiting traffic at driveways and intersections along
US 41.
CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED) AND 1B MODIFIED (SELECTED)
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would retain a single US
41 bridge and include the construction of a four-lane I-69 bridge approximately 1.5 miles east of
the existing US 41 bridges, improving safety for vehicles using I-69.
As discussed in Section 4.1.1, tolls on the US 41 crossing (i.e., Central Alternative 1A) would
divert more traffic to I-69 while no tolls on the US 41 bridge (i.e., Central Alternatives 1B and 1B
Modified) would result in more traffic on US 41. As a result, tolling both facilities (i.e., Central
Alternative 1A) would help to balance traffic using the new I-69 and US 41, and similar to West
Alternative 1, would provide safer cross-river travel conditions.

4.1.3

ACCESS

In transportation, access refers to how intersecting roadways and driveways are connected. These
connections can be provided through at-grade intersections using traffic signals or other traffic
control devices; or connections can be grade separated with interchanges. Where a roadway’s
access to other public roadways is provided only through grade separated interchanges, access is
said to be “fully controlled”.
Interchanges can also be described based on the function and level of access they provide. A
“system” interchange accommodates movements from one freeway/interstate facility to another
with ramps that provide free-flow travel (i.e., no stopping). A “service” interchange
accommodates movements between a freeway/interstate facility and an arterial (without
access-control) or collector, and can consist of ramps that provide free-flow travel or that are
regulated via traffic control devices.
Access control describes the level of access a roadway provides to adjacent properties. For an
interstate, which is a type of “fully controlled” facility, access to adjacent properties is limited to
interchanges. Roadways with partially controlled access may have signalized and non-signalized
intersections with adjacent public and private roads.
ACCESS – AFFECTED ENVIRONMENT
In the northern end of the project area, there is a full cloverleaf interchange that connects I-69,
US 41, and the Veterans Memorial Parkway. Between this interchange and the Ohio River, US 41
has two unsignalized intersections with Waterworks Road and Nugent Drive. US 41 currently
provides the only cross-river access over the Ohio River connecting I-69 in Indiana and I-69 in
Kentucky.
South of the Ohio River, from the unsignalized intersection with Stratman Road/Wolf Hills Road
(KY 414) to the US 60 interchange, US 41 has 119 access points, of which 102 are private and 17
are public streets. Traffic signals are located at the intersections with Watson Lane, the entrance
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to Audubon Village Shopping Center, and Marywood/Rettig Road. This section of US 41 is
referred to as the “commercial strip.”
From the US 60 interchange south, US 41 becomes a fully access-controlled facility with
interchanges at KY 351 (Zion Road), KY 2084, Audubon Parkway (KY 9005), and KY 425
(Henderson Bypass). The US 60, KY 351, KY 2084, and KY 425 interchanges are service
interchanges and the Audubon Parkway interchange is a system interchange. At the southern
end of the project area, US 41 becomes I-69 at the KY 425 interchange.
ACCESS – ENVIRONMENTAL CONSEQUENCES
Each build alternative for the I-69 ORX project would provide access at different locations, but in
each case I-69 would be a fully controlled-access facility. Proposed access at interchange locations
for each build alternative is detailed in Table 4.1-4.
West Alternatives 1 and 2 and Central Alternatives 1A and 1B (Preferred) would include the same
minor improvements at the southern end of the project area to upgrade existing US 41 to interstate
design standards. This primarily includes improving the roadway south of and through the KY
351 interchange to better accommodate weaving by adding a new northbound auxiliary lane and
extending the southbound auxiliary lane between the KY 351 and KY 2084 interchanges. In
addition, improvements associated with the KY 2084 interchange would include widening KY
2084 to two lanes and reconfiguring the existing US 41 southbound off-ramp to KY 2084. Finally,
these improvements would also include upgrading and increasing the lengths of the acceleration
and deceleration lanes at Audubon Parkway (KY 9005) interchange.
For Central Alternative 1B Modified (Selected), the southern end of the project would include the
reconstruction of the KY 351 interchange, which would include roundabouts at each of the ramp
intersections and another roundabout at the KY 351/KY 2084 intersection. In addition, the ramps
to/from KY 2084 would be removed and the northbound bifurcated section of KY 2084 would be
relocated along the existing southbound lane. Finally, the length of the acceleration and
deceleration lanes at the Audubon Parkway interchange would be increased and a northbound
auxiliary lane would be added between the Audubon Parkway and the Henderson Bypass
interchanges.
Where a build alternative intersects an existing road and an interchange is not provided, options
include closing/severing the affected roadway, constructing a grade separation (i.e., underpass
or overpass without access ramps), or realigning the roadway. Table 4.1-5 presents a summary
of the roadways that would be severed or grade separated by the build alternatives.
Additional road closures are not anticipated for the build alternatives. As more detailed plans are
developed following selection of an alternative, other means of access (i.e., local service roads,
alternate routes, etc.) may be investigated to minimize impacts of roadway closures.
NO BUILD ALTERNATIVE
The No Build Alternative would not affect existing access.
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Table 4.1-4. Proposed Access
EXISTING, NEW,
UPGRADED, OR
RECONFIGURED
INTERCHANGE

INTERCHANGE
TYPE

Reconfigured

Service

New

Service

Reconfigured

Service

KY 351 (Zion Road)

Upgraded

Service

KY 2084

Upgraded

Service

Audubon Parkway (KY 9005)

Upgraded

System

Existing

Service

Reconfigured

Service

Nugent Drive

New

Service

Stratman Road/Wolf Hills Road (KY 414)

New

Service

ALTERNATIVE

INTERCHANGE LOCATIONS
I-69/US 41/Veterans Memorial Parkway
(Indiana)
Watson Lane

West Alternative 1

US 60

KY 425
I-69/US 41/Veterans Memorial Parkway
(Indiana)

West Alternative 2

New

Service

Reconfigured

Service

KY 351 (Zion Road)

Upgraded

Service

KY 2084

Upgraded

Service

Audubon Parkway (KY 9005)

Upgraded

System

Existing

Service

I-69 (approximately 1 mile east of US
41/Veterans Memorial Parkway in
Indiana)

New

System

US 60

New

Service

US 41

New

System

KY 351 (Zion Road)

Upgraded

Service

KY 2084

Upgraded

Service

Audubon Parkway (KY 9005)

Upgraded

System

Existing

Service

I-69 (approximately 1 mile east of US
41/Veterans Memorial Parkway in
Indiana)

New

TBD1

US 60

New

Service

US 41

New

Service

Reconstructed

Service

KY 2084

Removed

Service

Audubon Parkway (KY 9005)

Upgraded

System

Existing

Service

Watson Lane
US 60

KY 425

Central Alternatives
1A and 1B

KY 425

Central Alternative
1B Modified

KY 351 (Zion Road)

KY 425
1

The interchange type will not be determined until the completion of the Interstate Access Document for I-69.
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Table 4.1-5. Roadways Severed or Crossed by Build Alternatives
ALTERNATIVE

SEVERED ROADWAY

GRADE SEPARATED ROADWAY

West Alternative 1

Race Track Road
Walnut Lane
Donna Drive
Springwood Drive
Camaro Drive
Rooney Drive
Parkway Street

Weinbach Avenue
Waterworks Road
Nugent Drive
Stratman Road
Barker Road
Kimsey Lane
Van Wyk Road

West Alternative 2

Race Track Road
Walnut Lane
Barker Road
Harmony Lane
Robin Road
Canary Lane
Parkway Street

Weinbach Avenue
Waterworks Road
Rettig Road
Kimsey Lane
Van Wyk Road

N/A

Shawnee Drive
Nugent Drive
Green River Road 2
Utility and farmland access road
(private)
Kimsey Lane
Van Wyk Road

Utility and farmland access
road (private)

Shawnee Drive
Nugent Drive
Green River Road 2
Kimsey Lane (relocated)
Van Wyk Road

Central Alternatives 1A and 1B

Central Alternative 1B Modified

WEST ALTERNATIVE 1
West Alternative 1 would require reconfiguration of the existing I-69/US 41/Veterans Memorial
Parkway interchange in Indiana, making I-69 the through movement. The existing cloverleaf
interchange would remain largely intact, but traffic connecting between northbound I-69 and
US 41 to the north or south would utilize a new T-intersection to make the connections. All other
connections would be free-flow movements.
Because the alternative would retain one existing US 41 bridge over the Ohio River, access to
Stratman Road/Wolf Hills Road and Nugent Drive would be provided via US 41 with no
additional interchanges provided with I-69. The only new interchange would be at Watson Lane.
The US 60 interchange would be converted from a cloverleaf interchange to a partial-cloverleaf
interchange. Two of the loop ramps would be removed and replaced by intersections. The new
intersection on the east side of the interchange would also provide access to and from the US 41
commercial strip. At the KY 351/KY 2084 interchange, collector-distributor roadways, which
separate entering and exiting traffic from through traffic, would be created to improve safety.
Additionally, the southbound exit ramp to KY 2084 would be modified and a portion of KY 2084
would be converted from one-way to two-way. Minor modifications would be made to other
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ramps at the KY 351/KY 2084 interchange and to ramps at the Audubon Parkway interchange.
No changes would be required to the existing KY 425 interchange.
West Alternative 1 would provide four lanes for I-69 throughout the project area.
West Alternative 1 would sever/close seven roads, all of which are located in the US 41
commercial strip area. East-west access for people who currently use these roads would be
provided by Barker Road, Watson Lane, and Stratman Road/Wolf Hills Road. In addition, North
Elm Street would be relocated on the west side of the alternative to provide local north-south
access between Barker Road and Atkinson Park. The alternative would maintain access for seven
roads via an overpass or underpass.
WEST ALTERNATIVE 2
West Alternative 2 would require reconfiguration of the existing I-69/US 41/Veterans Memorial
Parkway interchange in Indiana, making I-69 the through movement. The existing cloverleaf
interchange would remain largely intact, but traffic connecting from northbound I-69 to
northbound US 41 would utilize a new flyover ramp. Because the alternative would not retain
either of the US 41 bridges, new interchanges would be provided at Nugent Drive north of the
river and at Stratman Road/Wolf Hills Road south of the river. Through the US 41 commercial
strip, US 41 would be reconstructed on the east side of the alternative to serve as a frontage road
for local access. In this area, a new interchange would be provided at Watson Lane. Changes to
the existing US 60, KY 351/KY 2084 and Audubon Parkway interchanges would be identical to
those proposed in West Alternative 1. No changes would be required to the existing KY 425
interchange.
West Alternative 2 would provide six lanes for I-69 from south of the existing US 41 and I-69
interchange to south of Kimsey Lane. South of this area, I-69 would be four lanes.
West Alternative 2 would sever/close seven roads, all of which are located along the US 41
commercial strip. East-west access for people who currently use these roads would be provided
by Rettig Road, Watson Lane, and Stratman Road/Wolf Hills Road. The alternative would
maintain access for five roads via an overpass or underpass.
CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED)
Central Alternatives 1A and 1B (Preferred) would provide a new system interchange at existing
I-69 in Indiana approximately 1 mile east of US 41. At this interchange, I-69 would become the
through movement. At the US 41/Veterans Memorial Parkway interchange in Indiana, the ramp
from existing southbound I-69 (note: this section of roadway would no longer be designated I-69
following construction of Central Alternatives 1A and 1B) to northbound US 41 would be
modified slightly to increase weaving distance between interchanges. A new service interchange
would be provided at US 60 east of Henderson. Central Alternatives 1A and 1B (Preferred) would
also include a new system interchange with free-flow ramps at US 41 approximately 1 mile south
of the US 60 interchange. At this interchange, I-69 would become the through movement. South
of Central Alternatives 1A and 1B’s connection to I-69, changes to the existing KY 351/KY 2084
and Audubon Parkway interchanges would be identical to those proposed in West Alternative 1
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and West Alternative 2. Existing interchanges that would be upgraded or reconfigured include
KY 351, KY 2084, and Audubon Parkway. No changes would be required to the existing US 41/US
60 interchange or the KY 425 interchange.
Central Alternatives 1A and 1B (Preferred) would provide four lanes for I-69 throughout the
project area. Central Alternatives 1A and 1B (Preferred) would not sever/close any roads and
would maintain access for six roads via an overpass or underpass.
CENTRAL ALTERNATIVE 1B MODIFIED (SELECTED)
Central Alternative 1B Modified (Selected) would provide a new interchange at existing I-69 in
Indiana approximately 1 mile east of US 41. At this interchange, I-69 would become the through
movement. This modified interchange would provide a more direct route for traffic traveling
eastbound on Veterans Memorial Parkway to northbound I-69 by eliminating the long loop ramp
that was part of Central Alternatives 1A and 1B (Preferred). At the US 41/Veterans Memorial
Parkway interchange, the ramp from existing southbound I-69 (note: this section of roadway
would no longer be designated I-69 following construction of Central Alternative 1B Modified)
to northbound US 41 would be modified slightly to increase weaving distance between
interchanges. In Kentucky, a new modified service interchange would be provided at US 60 east
of Henderson that would provide a more direct connection between Tilman-Bethel Road and the
relocated US 60 compared to Central Alternatives 1A and 1B (Preferred). Central Alternative 1B
Modified (Selected) would also include a new modified service interchange at US 41
approximately 1 mile south of the US 60 interchange that would provide direct access, as part of
the Section 2 design, to Kimsey Lane that would not be provided by Central Alternatives 1A and
1B (Preferred). At KY 351, the existing interchange would be reconstructed to include
roundabouts at the ramp intersections and at the KY 2084 intersection. The roundabout at KY
2084 would improve access to North Middle School and the roundabout for the northbound exit
and entrance ramps would eliminate the northbound exit loop ramp, which is a less desirable
design. South of the KY 351 interchange, the ramps to/from KY 2084 would be removed and the
northbound bifurcated section of KY 2084 would be relocated along the existing southbound lane.
These ramps were removed because the proximity of the KY 351 interchange and the partial
interchange with KY 2084 did not meet intestate design standards. Finally, the length of the
acceleration and deceleration lanes at the Audubon Parkway interchange would be increased and
a northbound auxiliary lane would be added between the Audubon Parkway and the Henderson
Bypass interchanges to improve traffic flow and safety. No changes would be required to the
existing US 41/US 60 interchange.
Central Alternative 1B Modified (Selected) would provide four lanes for I-69 throughout the
project area. The alternative would sever one private access road to a utility (i.e., a gas
transmission header facility) and farmland, and maintain access for five roads via an underpass.
Access to the utility and farmland would be provided from the east side of the alternative via the
Bowling Lane extension. In addition, Kimsey Lane would be relocated on the west side of the
alternative along the existing southbound section of US 41 and reconnect with the existing
Kimsey Lane on the east side of the alternative via Van Wyk Road. Also, on the east side of the
alternative, Kimsey Lane would be relocated to connect with the US 41 interchange.
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4.1.4

PUBLIC TRANSPORTATION

PUBLIC TRANSPORTATION – AFFECTED ENVIRONMENT
Public transportation is available in both Henderson and Evansville, but there is currently no
fixed route service provided across the Ohio River. Public transportation services are provided
to area residents by the Metropolitan Evansville Transit System (METS) and Henderson Area
Rapid Transit (HART). The following sections describe the providers and services.
METROPOLITAN EVANSVILLE TRANSIT SYSTEM
The City of Evansville operates the METS as a department of the Division of Transportation and
Services. The METS route map is shown on Figure 4.1-5. None of these routes falls within the
project area. Service includes 23 weekday fixed routes, 16 Saturday fixed routes, and five Sunday
fixed routes. Service is limited to within the Evansville city limits, except Route 16 (West
Connection), which extends to the University of Southern Indiana (USI) campus, and Route 19
(USI Shuttle), which provides a circulator on campus. Route 16 and Route 19 operate only while
USI is in session.

Figure 4.1-5. Metropolitan Evansville Transit System Route Map
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METS’ fixed route service operates Monday through Friday between the hours of 5:45 a.m. and
12:15 a.m., on Saturday between 6:15 a.m. and 12:15 a.m., and on Sunday between 6:15 a.m. and
6:15 p.m. Base fare is $0.75 and student fare (available for K-12 and college students) is $0.50.
Senior citizens, disabled individuals, and Medicare card holders may ride for a reduced fare of
$0.35. Monthly unlimited passes are also available for $60.
Paratransit service is available to persons 65 years or older and to persons with a disability that
would affect their ability to access the regular METS system. Trip reservations are required one day
in advance. Paratransit service is provided within the City of Evansville and within 3/4 mile of
Route 16 and Route 19 outside the city limits. The basic paratransit fare is $1.50 per one-way trip.
HENDERSON AREA RAPID TRANSIT
The City of Henderson operates HART. The HART route map is shown on Figure 4.1-6. Two of
these routes, the Shopper Shuttle Route and the North Route, are located within the project area
and travel along and/or cross US 41. HART provides five 30-minute routes that stop at every
intersection along each route. Seven covered bus shelters are provided for riders. Transfers
between routes occur at the transfer terminal located at the intersection of Third Street and Main
Street in downtown. Shuttle service is also provided between the downtown transfer point and
Henderson Community College at 7:30 a.m., 11:30 a.m., and 3:30 p.m. Monday through Friday.

Figure 4.1-6. Henderson Area Rapid Transit Route Map

HART’s fixed route service operates Monday through Saturday between the hours of 6:00 a.m.
and 5:30 p.m. There is no service provided on Sunday. Base fare is $0.50 per ride and tokens are
available for purchase at various locations in town (10 tokens are $4.50, reducing the base fare to
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$0.45). Fares are reduced to $0.25 for students (available for K-12 and college students) and senior
citizens and disabled individuals, or $0.20 if pre-purchased as tokens (10 tokens for $2.00).
HART provides paratransit service for the elderly and persons with disabilities through the
Demand Response program. This program provides paratransit service to persons who are
unable to access the fixed route system, and the fare is $1 per one-way trip. Trip reservations are
required one day in advance.
PUBLIC TRANSPORTATION – ENVIRONMENTAL CONSEQUENCES
None of the build alternatives would directly affect existing METS routes as no routes are located
within the project area. In Henderson, the Shopper Shuttle Route currently travels along US 41
between Barrett Boulevard and Watson Lane. Both West Alternatives 1 and 2 would affect this
portion of US 41, but they would maintain two-way traffic through this section. West Alternative
1 would not result in any changes to existing US 41 along this route. West Alternative 2, however,
would convert US 41 into a two-lane frontage road with a center turning lane. The Shopper
Shuttle also travels along Elm Street, which would be relocated for West Alternative 1, KY 351
through the US 41/KY 351 interchange, and Watson Lane. For both West Alternatives, an
interchange would be provided at Watson Lane and the US 41/KY 351 interchange would be
improved. None of the proposed alternatives would result in permanent impacts to the Shopper
Shuttle Route; however, temporary detours and delays may occur during construction. Similarly,
the North Route travels through the US 60/US 41 interchange but would not be impacted other
than potential temporary detours and delays during construction.
Central Alternatives 1A and 1B (Preferred) would include the same improvements to the US
41/KY 351 interchange as the West Alternatives. These improvements would not result in any
permanent impacts to the Shopper Shuttle Route, but they may result in temporary detours and
delays during construction. For Central Alternative 1B Modified (Selected), the US 41/KY 351
interchange would be reconstructed to include roundabouts at the ramp intersections and at the
KY 2084 intersection. The reconstructed US 41/KY 351 interchange would not result in any
permanent impacts to the Shopper Shuttle Route, but it may result in temporary detours and
delays during construction. The No Build Alternative would not result in any new or additional
impacts to public transportation, but any delays associated with the existing and projected traffic
congestion and high crash locations would likely continue.
The Metropolitan Transportation Plan 2045 (EMPO 2019a) includes recommendations for expanded
transit services in the region. Specifically, the plan outlines an objective of creating a north-south
route to connect the cities of Evansville and Henderson. Three options are explicitly offered to
provide such a connection:
•

Deviate existing routes so that one HART route and one METS route meet hourly at a
common transfer point.

•

Create a new METS route dedicated to providing hourly service between the METS
Terminal and the HART Terminal.

•

Operate one METS route running between the Evansville and Henderson Terminals as an
on-demand route instead of an ongoing hourly route.
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None of the potential I-69 ORX build alternatives would interfere with the inter-system
connection options outlined above. The tolling policy has not yet been developed and will not be
determined through the NEPA process. As a result, the potential effect of tolls on a potential
cross-river transit service cannot be determined at this time. Providing a new or improved
crossing of the Ohio River would provide a more reliable travel alternative, which should provide
more consistent travel times for transit operations should they be implemented across the river.

4.1.5

PEDESTRIAN AND BICYCLE FACILITIES

An analysis was completed for the project area to identify the project’s effects on local and
regional bicycle and pedestrian facilities. To conduct the analysis, existing and planned
pedestrian and bicycle facilities were inventoried for the project area. GIS data were obtained
from local, regional, and state agencies including EMPO, City of Evansville, Vanderburgh
County, City of Henderson, Henderson County, the Indiana Department of Natural Resources
(IDNR), KYTC, and the Kentucky Infrastructure Authority. The data included information about
existing and planned sidewalks, shared-use paths, recreation trails, and on-street bicycle facilities.
Pedestrian and bicycle plans were also reviewed and incorporated into the analysis. Then, the
information was compared to the project alternatives to assess potential impacts to pedestrian
and bicycle facilities from each alternative. Also, specific pedestrian and bicycle elements of the
proposed alternatives were reviewed to evaluate potential pedestrian and bicycle access and
circulation improvements in the project area.
PEDESTRIAN AND BICYCLE FACILITIES - AFFECTED ENVIRONMENT
This section describes existing and planned pedestrian and bicycle facilities within the project
area. Figure 4.1-7 provides an overview of the existing facilities within the project area. Refer to
the Environmental Features maps in Appendix A for additional detail.
EXISTING FACILITIES
The sidewalk network in the City of Evansville in Vanderburgh County, IN is primarily located
downtown and in the city’s older, more established neighborhoods. Sidewalks are generally not
present in the Vanderburgh County portion of the project area.
The only off-street trails in Vanderburgh County, within the project area, are those associated
with Eagle Slough Natural Area and a section of the Pigeon Creek Greenway to the west of the
I-69/US 41/Veterans Memorial Parkway interchange. The existing 6-mile section of the Pigeon
Creek Greenway Passage, located to the northwest of the project area, is a paved trail that
traverses Pigeon Creek and the banks of the Ohio River in Evansville.
The section of the US 41 corridor between Veterans Memorial Parkway/I-69 to the north and Wolf
Hills Road to the south links Evansville, IN with Henderson, KY via two bridges over the Ohio
River. This section of US 41 allows for pedestrian and bicycle access.
In Henderson County, most of the sidewalks are located within downtown Henderson. Within
the project area, sidewalks are present in some residential areas particularly north and south of
the US 60 corridor. Sidewalks in the project area are also present along portions of the US 60
corridor and portions of KY 351/Second Street/Zion Road.
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Figure 4.1-7. Existing and Planned Pedestrian and Bicycle Facilities
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The only shared-use path in the project area in
Henderson County is a 0.75-mile dedicated
walking and biking path, known as the Merrill
Way Trail, that is east of US 41 and south of US
60. The trail extends from Kimsey Lane to Barrett
Boulevard and allows residents west of the US 41
corridor to bike or walk to the Hoffman Plaza
shopping center and Walmart Supercenter via the
Kimsey Lane overpass with US 41. Following the
release of the DEIS, it was determined the Merrill
Way Trail was constructed with funding from
coal severance taxes on private land on an
easement held by Henderson County. The City of
Henderson subsequently annexed this area from
Merrill Way Trail
the county and has assumed the county's
easement to maintain the trail. As a result, an analysis was completed to determine if Section 4(f)
of the U.S. Department of Transportation Act applies to the trail. As noted in Part II, Question 1B
of the FHWA Section 4(f) Policy Paper, when a public agency holds an easement on private
property for the purpose of providing and maintaining a recreational resource, that resource may
be subject to Section 4(f). To be considered a Section 4(f) property, the property must also have
national, state, or local significance. On March 19, 2021, the City of Henderson sent a letter (see
Appendix H-8) to INDOT and KYTC stating “Current use of the trail is low due to its short length
and lack of connectivity to other bicycle and pedestrian facilities. At this time, there are no plans
for the extension of this trail, nor dedicated funds to do so. As a result, the City of Henderson
does not consider the trail to be a significant recreation resource.” The lack of significance means
the trail is not considered a Section 4(f) resource. As shown in Figure 4.1-7, the Merrill Way Trail
would connect to a planned shared-use path that would connect to a residential subdivision
approximately half a mile northeast that does not include any sidewalks or shared-use paths. It
would also connect to a planned on-street bike facility on Barret Boulevard, which currently has
sidewalks, at the northern terminus of the trail.
The only other trails in the project area within Henderson County are the hiking trails associated
with John James Audubon State Park.
Within the project area, the arterial section of US 41 through the City of Henderson from
approximately Stratman Road/Wolf Hills Road to Barrett Boulevard has at-grade access to the
local street network and driveway access to local businesses. Pedestrians and bicyclists can use
this section of highway and cross US 41 to access land uses on the east and west side of US 41.
The lack of dedicated pedestrian and bicycle facilities along this arterial section of US 41 hinders
pedestrian and bicycle mobility and does not provide safe access for non-motorized
transportation users. This section of US 41 contains only one midblock pedestrian crossing, which
has a striped pedestrian crossing and pedestrian signals, just south of Barker Road. All other
intersections along this arterial section of US 41, both signalized and unsignalized, do not provide
marked crosswalks or pedestrian signals. Also, this section of US 41 does not contain marked
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bicycle lanes or signage and only a narrow shoulder is present. Pedestrians and bicycles are
prohibited along the section of US 41 to the south of the US 60 interchange where US 41 turns into
a limited access freeway.
PLANNED FACILITIES
This section summarizes plans for pedestrian and bicycle facilities in Vanderburgh and
Henderson counties and identifies plan recommendations that are relevant to the project area.
Figure 4.1-7 provides an overview of the planned facilities in the project area. Refer to Appendix
A for a more detailed map.
The 2045 Metropolitan Transportation Plan (EMPO 2019a) includes a pedestrian and bicycle
component that analyzes the existing bicycle and pedestrian network and identifies areas in need
of new services and facilities.
EMPO adopted a Complete Streets Policy (EMPO 2012a) to accommodate multiple users on
roadways consistent with the region’s multi-modal transportation plan. The policy applies to new
construction and reconstruction of local roadways and other transportation facilities that use
federal funds through EMPO. EMPO developed a document called Completing the Street, A
Complete Streets Toolkit (EMPO 2012b), to provide guidance for local municipalities in the
planning and design of “complete streets.” It provides recommendations for how to plan and
develop pedestrian and bicycle facilities, street crossings, streetscape design, and traffic calming.
The Evansville Bicycle and Pedestrian Connectivity Master Plan (EMPO 2015) outlines a vision for
walking and bicycling in Evansville and provides goals and objectives to help achieve that vision.
The plan includes recommendations for pedestrian and bicycle facilities throughout the
Evansville area including recommendations for shared-use paths, on-street bicycle facilities, and
greenways. Within the project area, the extension of the Pigeon Creek Greenway Passage Trail is
planned along the south side of I-69 in Evansville. The greenway extension is part of a planned
40-mile greenway system identified in the Pigeon Creek Greenway Master Plan that will go through
the City of Evansville and extend from the University of Southern Indiana to Angel Mounds State
Historic Site just south of the I-69 corridor in Vanderburgh County (City of Evansville
Department of Parks and Recreation 1994). INDOT and the City of Evansville completed an
agreement in 2001 that permits the use of a portion of the I-164 right-of-way for development of
the Pigeon Creek Greenway Passage Trail (INDOT and City of Evansville 2001). The agreement
was renewed in 2011 (INDOT and City of Evansville 2011).
The Greater Henderson Bicycle and Pedestrian Master Plan (EMPO 2014a) has an overall goal of
making the Henderson area more bicycle- and pedestrian-friendly. The recommended route
network relies heavily on improving connectivity through on-street bicycle facilities such as
signed bicycle routes, bicycle lanes, and shared lanes with lane markings known as “sharrows.”
Several of these recommended on-street facilities are within the project area including a bicycle
lane along Second Street, a signed route along Kimsey Lane, and a signed route along Stratman
Road/Wolf Hills Road.
There are currently no plans for pedestrian and bicycle facilities across the Ohio River.
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PEDESTRIAN AND BICYCLE FACILITIES - ENVIRONMENTAL CONSEQUENCES
This section identifies impacts to pedestrian and bicycle facilities by comparing the existing and
planned facilities to the project alternatives. It also provides an evaluation of the consistency of
the project alternatives with planned pedestrian and bicycle facilities and considers the specific
pedestrian and bicycle elements proposed for each alternative.
NO BUILD ALTERNATIVE
The No Build Alternative would not impact the existing or planned pedestrian and bicycle
facilities within the project area nor would additional facilities be constructed.
WEST ALTERNATIVE 1
In the Vanderburgh County portion of the project area, West Alternative 1 would not impact
existing pedestrian and bicycle facilities and it would not preclude planned facilities. The
potential future extension of the Pigeon Creek Greenway that is planned to the south of I-69 could
be accommodated under the bridges of West Alternative 1 where they cross Eagle Creek.
In the Henderson County portion of the project area, West Alternative 1 would include a new
I-69 bridge approximately 70 feet west of the existing southbound US 41 bridge. One of the
existing US 41 bridges would be retained for local traffic and the other existing US 41 bridge
would be removed. Pedestrian and bicycle access would be prohibited on the new I-69 bridge.
Similar to existing conditions, pedestrian and bicycle use of the remaining US 41 bridge would
not be prohibited and no dedicated facilities would be provided for non-motorized use.
Therefore, no dedicated pedestrian and bicycle facilities would be provided over the Ohio River
under this alternative.
In the City of Henderson, West Alternative 1 would include a four-lane limited access freeway to
the west of existing US 41 from approximately Stratman Road/Wolf Hills Road to Barrett
Boulevard. This alternative would not alter US 41 in this area and would not change existing
pedestrian and bicycle access along US 41.
West Alternative 1 would change pedestrian and bicycle patterns to the west of US 41 by limiting
east-west connectivity to proposed freeway overpass locations. The project alternative would
provide new pedestrian and bicycle accommodations including sidewalks, paved shoulders, and
a new local road to establish safe circulation for non-motorized users in this area. Specifically,
West Alternative 1 would provide sidewalks and paved shoulders at the Watson Lane and Barker
Road overpasses. Paved shoulders at the Stratman Road/Wolf Hills Road overpass could be used
to accommodate bicycles and a planned bicycle route, although no specific bike lane markings
would be provided. Also, West Alternative 1 would provide a new local street on the west side
of the freeway that would extend from Barker Road to Atkinson Park at Elm Street. Sidewalks
would be provided along the west side of the new local road to link pedestrians to the park and
the Barker Road overpass. Bicyclists would also be able to use the new local road and cross the
freeway at Watson Lane and Barker Road using the paved shoulders.
To the south of Barrett Boulevard, West Alternative 1 would generally follow existing US 41,
which is already a limited access facility that prohibits pedestrian and bicycle access. The
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alternative would maintain existing cross access points that are accessible by non-motorized users
at Kimsey Lane, Van Wyk Road, and Second Street/Zion Road and accommodate planned onstreet bicycle routes in this area. More specifically, an overpass at Kimsey Lane would be
reconstructed with paved shoulders that would be of sufficient width to accommodate bicycles.
This would allow residents on the west side of US 41 to continue to access the Merrill Way Trail
that leads to the Hoffman Plaza shopping center and Walmart Supercenter. The width of the
bridge over Van Wyk Road would remain unchanged, maintaining existing and planned bicycle
routes in this area. Also, the existing sidewalk at the Second Street/Zion Road overpass would be
reconstructed on at least one side of the bridge to connect with the existing sidewalks to the east
and west of the overpass.
WEST ALTERNATIVE 2
In the Vanderburgh County portion of the project area, West Alternative 2 would not impact
existing pedestrian and bicycle facilities and it would not preclude planned facilities. The
potential future extension of the Pigeon Creek Greenway that is planned to the south of I-69 could
be accommodated under the bridges of West Alternative 2 where they cross Eagle Creek.
In the Henderson County portion of the project area, West Alternative 2 would include a new six
lane I-69 bridge. Pedestrian and bicycle access would be prohibited on the new I-69 bridge and
the existing US 41 bridges would be removed. Therefore, no dedicated pedestrian and bicycle
facilities would be provided over the Ohio River.
In the City of Henderson, West Alternative 2 would be a six-lane limited access freeway that
would generally follow the existing arterial section of US 41 in the City of Henderson from
approximately Stratman Road/Wolf Hills Road to Barrett Boulevard. In this area, US 41 would be
reconstructed to the east of the alternative as a frontage road with two lanes and a two-way left
turn lane. This alternative would change pedestrian and bicycle circulation in the area by limiting
all east-west cross access over the freeway to the proposed interchange and overpass locations.
West Alternative 2 would provide sidewalks and paved shoulders at the Watson Lane
interchange and the Rettig Road overpass. Also, paved shoulders at Stratman Road/Wolf Hills
Road interchange would accommodate bicycles and a planned bicycle route.
West Alternative 2 would provide new dedicated pedestrian and bicycle facilities in the
Henderson County portion of the project area to provide safe circulation and cross access for nonmotorized users. Specifically, West Alternative 2 would provide a sidewalk on the east side of the
proposed US 41 frontage road from approximately Barrett Boulevard to the entrance of John
James Audubon State Park. This sidewalk would provide pedestrians with access to the
commercial businesses along US 41 and safe access to the freeway overpasses. Also, a new shareduse path on the west side of the freeway would connect to Elm Street at Atkinson Park and extend
north to Stratman Road. This shared-use path would provide circulation in the residential areas
to the west of the alternative and provide pedestrians and bicyclists with a dedicated path that
links to cross access points at overpass locations.
Similar to West Alternative 1, the remainder of the project area to the south of US 60 already
contains a limited access highway facility that prohibits pedestrian and bicycle access. The
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existing cross access points at Kimsey Lane, Van Wyk Road, and Second Street/Zion Road would
be maintained under West Alternative 2 and sufficiently sized shoulders and/or sidewalks would
be constructed to provide comparable pedestrian and bicycle access in these areas.
CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED) AND 1B MODIFIED (SELECTED)
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would construct I-69 on
primarily new alignment. The new freeway would prohibit non-motorized uses, and a separate
pedestrian and bicycle facility would not be provided along the freeway. Pedestrian and bicycle
access would be maintained at overpass locations. The northbound US 41 bridge would be
retained for local traffic and the southbound US 41 bridge would be removed. Pedestrian and
bicycle access along US 41 in Henderson and on the remaining northbound US 41 bridge would
remain the same as existing conditions. No dedicated pedestrian and bicycle facilities would be
added over the Ohio River under these alternatives.
In the Vanderburgh County portion of the project area, Central Alternatives 1A and 1B
(Preferred) and 1B Modified (Selected) would not impact existing pedestrian and bicycle facilities
and it would not preclude planned facilities. The potential future extension of the Pigeon Creek
Greenway that is planned to the south of I-69 could be accommodated under the bridges of
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) where they cross Eagle
Creek.
In the Henderson County portion of the project area, Central Alternatives 1A and 1B (Preferred)
and 1B Modified (Selected) would have minimal impact on existing and planned pedestrian and
bicycle facilities because it would traverse an unincorporated area that is relatively undeveloped
east of the City of Henderson where few local road connections are present.
A new interchange would be provided at US 60, which would be relocated approximately 400
feet to the south. The existing sidewalks to the west of Wathen Lane would remain. Between
Wathen Lane and Morris Drive, the limits of the US 60 realignment, 10-foot-wide paved shoulders
would be provided on both sides to accommodate bicycles. No changes would be made to US 60
east of Morris Drive.
Central Alternatives 1A and 1B (Preferred), as it approaches the existing US 41 corridor, would
require the realignment of the existing Merrill Way Trail, which starts at Kimsey Lane and
connects to the Hoffman Plaza shopping center and Walmart Supercenter along Barrett
Boulevard. The design plans include realigning approximately 700 feet of the existing path near
its connection to Kimsey Lane. The existing Kimsey Lane bridge over US 41 would remain,
providing a bicycle connection from the residential areas to the west of existing US 41 to the
Merrill Way Trail. To the east of the trail, Kimsey Lane would continue under I-69 which would
maintain access for bicyclists on Kimsey Lane in this area and is consistent with a planned onstreet bike route along Kimsey Lane.
At the US 41 interchange for Central Alternative 1B Modified (Selected), the alternative would
reroute the existing Merrill Way Trail underneath the new interchange ramp on the west side of
the interchange and connect it to existing US 41 where a dedicated shared-use path would be
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provided. At this location, the US 41 southbound lane would be become the relocated section of
Kimsey Lane south to Van Wyk Road and the northbound section of US 41 would be removed.
The new shared-use path connection would continue south parallel to the relocated Kimsey Lane
to Van Wyk Road. The project would construct a parking area with a connection to the new path
within the existing northbound US 41 right-of-way just north of where the path connects with the
relocated Kimsey Lane.
At KY 351, Central Alternative 1B Modified (Selected) would reconstruct the interchange and
include roundabouts at the two ramp intersections. A third roundabout would be constructed at
the KY 351 intersection with KY 2084 and the North Middle School. The alternative would
construct sidewalks along the south side of KY 351 between the west end of the KY 2084
roundabout and the east end of the roundabout at the I-69 northbound exit and entrance ramp
intersection. The sidewalks would maintain pedestrian connections between the North Middle
School and Henderson County High School.

4.1.6

OHIO RIVER NAVIGATION

This section was added based on comments received from the U.S. Coast Guard (USCG) on the
DEIS requesting more information regarding navigation on the Ohio River and the project’s
potential impacts (Appendix C-10). This section was submitted to the USCG for their review and
comment on April 22, 2019 and they responded on April 23, 2019 indicating that they had no
revisions (Appendix H-5).
OHIO RIVER NAVIGATION – AFFECTED ENVIRONMENT
The Ohio River is a series of pools connected by 19 high-lift locks and dams installed by the
United States Army Corps of Engineers (USACE) for navigational purposes. The project area is
within the area of the Ohio River known as “John T. Myers Pool”. This 69.9-mile-long water body
is bounded by Newburgh Locks & Dam (Newburgh) upstream at river mile point 776.1 and John
T. Myers Locks & Dam (John T. Myers) on the downstream end at river mile point 846.0. The
existing US 41 bridges cross at river mile point 786.8.
River commerce is critical for the local and regional economy. Each year, millions of tons of cargo
worth billions of dollars are shipped on the rivers near the project area, as summarized in Table
4.1-6. Major commodities shipped include coal, aggregates, grain, iron/steel, and petroleum. The
Green River, whose confluence with the Ohio River is at river mile point 784.1, carries shipments
of coal and other freight to and from central Kentucky (USACE 2016a and 2016b).
Table 4.1-6. River Commerce Annual Summary (2016)
WATERWAY

TONS PER YEAR

VALUE PER YEAR

31 Million

$ 6.1 Billion

Ohio River – Kentucky

61.5 Million

$ 12.5 Billion

Green and Barren Rivers – Kentucky

10.7 Million

$ 996 Million

Ohio River - Indiana

Source: USACE 2016a and 2016b

The John T. Myers pool also contains some of the busiest river ports in the United States, including
the Port of Indiana - Mount Vernon, IN located downstream of the project area at river mile point
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828. Mount Vernon, the sixth largest river port in the US, is a regional hub for multimodal
shipments with over 3,600 barges moving through it annually (Ports of Indiana 2019). Closer to
the project area, the Henderson County Riverport intermodal facility is located at river mile point
808 in the City of Henderson, KY. The Henderson riverport maintains a fleet of 134 barges
(Henderson County Riverport Authority 2019). Major commodities handled at these facilities
include coal, grains, steel, lime/cement, ethanol, fertilizer, talc, limestone, coke, salt, and heavy
lift cargo.
In addition to the large river ports, there are numerous marine facilities within the John T. Myers
pool, including power stations (e.g., Vectren), grain companies (e.g., ADM, Cargill), aggregate
companies (e.g., Mulzer, Irving Materials), petroleum companies (e.g., Trans Montaigne, Ashland
Oil), marinas, and public ramps. Significant marine operators working within this portion of the
river include American Commercial Barge Lines, Crounse Corporation, Ingram Barge, and
Southern Towing, who all participated in the Navigation Simulation Modeling Report (INDOT &
KYTC 2017f). Most of the marine facilities are outside the project study area, except for the
Evansville Marine Service, Inc. (EMS) Green River facility at river mile point 786 (EMS 2019).
While the majority of cargo on the river is shipped via barges, there are a variety of water vessels
using the Ohio River in the project area. From 2007 to 2016, an average of 37,000 loaded barges
went through the locks on the John T. Myers pool (USACE 2016c). A summary of the lock usage
data is provided in Table 4.1-7.
Table 4.1-7. Lock Usage
NUMBER OF VESSELS
JOHN T. MYERS
2016

NEWBURGH 2016

TEN-YEAR AVERAGE
BOTH LOCKS
2007-2016

Barges Empty

14,415

22,337

21,226

Barges Loaded

26,184

32,449

37,462

Commercial Vessels

4,351

5,542

5,688

Commercial Flotillas

4,322

5,529

5,665

65

22

37

1,653

743

1,192

VESSEL TYPE

Non-Commercial Vessels
Recreational Vessels
Source: USACE 2016c

OHIO RIVER NAVIGATION – ENVIRONMENTAL CONSEQUENCES
Coordination occurred between the project team and the USCG to determine how navigation can
be least impacted with the construction of the new bridges over the Ohio River (see Chapter 8,
Section 8.2.3). A Navigation Clearance Study and Navigation Simulation Modeling Report were
submitted to USCG on October 9, 2017 (INDOT and KYTC 2017e and 2017f). The navigation
simulation was conducted to identify acceptable pier placement and horizontal clearance for the
proposed bridge as well as preferred bridge pier orientation. USCG responded on November 27,
2017 that the vertical and horizontal clearances presented for the Western Alternatives and
Central Alternative, later referred to in the DEIS as West Alternatives 1 and 2 and Central
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Alternatives 1A and 1B (Preferred), would be acceptable for a USCG Bridge Permit and would
meet reasonable needs of navigation (Appendix H-5). Note that the pier placement and
horizontal clearance would also be acceptable for Central Alternative 1B Modified (Selected)
because they would be the same as Central Alternatives 1A and 1B (Preferred). Final concurrence
would occur following submittal of drawings and opportunities for public input.
NO BUILD ALTERNATIVE
The No Build Alternative would leave the existing US 41 bridges in-place and construct no new
infrastructure in the river. This alternative would have no impact on river commerce, and existing
marine operations would continue to operate.
WEST ALTERNATIVE 1
West Alternative 1 would include a new four-lane interstate bridge over the Ohio River west of
US 41, approximately at river mile point 787. The northbound US 41 bridge would be converted
to a two-way bridge while the southbound US 41 bridge would be removed. The new bridge
would be approximately 70 feet west of the southbound bridge and 243 feet from the northbound
bridge. The new bridge configuration would closely match the existing bridge navigation channel
locations. The proposed elevation for vertical clearance would be 425.9 feet above mean sea level
(m.s.l.) (NAVD 1988), which is just above the current US 41 bridges’ elevation of 424.6 feet m.s.l.
This would provide for two navigation channels, including a center pier, each with 600-foot
clearance. Plan and elevation drawings were provided in Appendix A of the Navigation Clearance
Study (INDOT and KYTC 2017e). This configuration would be very similar to the existing bridge
configuration, which has existed since the 1930’s. West Alternative 1 is not expected to impact
river commerce or existing marine facilities.
WEST ALTERNATIVE 2
West Alternative 2 would include a new six-lane interstate bridge over the Ohio River,
approximately at river mile point 787, approximately 70 feet west of the southbound US 41 bridge.
Both existing US 41 bridges would be removed. Under this alternative, both a two-channel and a
single-channel bridge configuration were considered. One configuration would mirror the twochannel configuration described above under West Alternative 1, closely matching existing
conditions. The alternate configuration would provide a single navigation channel with a
horizontal clearance of 800 feet and a vertical clearance elevation of at least 425.9 feet m.s.l. West
Alternative 2 is not anticipated to impact river commerce or existing marine facilities.
CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED) AND 1B MODIFIED (SELECTED)
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would include a new fourlane interstate bridge over the Ohio River approximately 1.5 miles east of the existing US 41
bridges at river mile point 785.2. This location is 0.9 mile downstream of the confluence of the
Green River. The northbound US 41 bridge would be converted from a one-way bridge to a twoway bridge. The southbound US 41 bridge would be removed. Based on the navigation
simulations, both a two-channel configuration (600-600 ft) and a single-channel configuration
(800 ft) are recommended. These alternatives would also provide at least a 250 foot clear channel
(measured pier face to pier face) along the southern bank for use of fleeter boats. The proposed
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elevation for vertical clearance would be slightly higher at 426.3 feet m.s.l than the remaining
northbound US 41 bridge which is at 424.6 feet m.s.l. The nearby EMS marine facility located at
river mile point 786 should have no permanent impacts, but their normal operations would likely
have temporary disruptions during construction (see Section 4.7.8). Central Alternatives 1A and
1B (Preferred) and 1B Modified (Selected) are not anticipated to permanently impact river
commerce or existing marine facilities.

4.2
4.2.1

SOCIAL
POPULATION AND HOUSING

This section describes the population in the project area in terms of education level, ethnicity and
race, income level, language, age, disability status, and housing. The demographics of the project
area were also compared to Vanderburgh and Henderson counties and the cities of Evansville
and Henderson to aid in identifying characteristics that are unique to the project area. Data
related to labor and employment are discussed in Section 4.3.1. Finally, this section addresses the
reasonably foreseeable changes in general population and housing that could result from the I-69
ORX project alternatives.
POPULATION AND HOUSING – AFFECTED ENVIRONMENT
The paragraphs below present general population and education data for the area surrounding
the project. Information about specific population subgroups in the project area is also presented.
Additional detail about the population and housing characteristics in and around the project area
is provided in Section 5.2 of the Socioeconomic Technical Report (INDOT and KYTC 2018k) in
Appendix E-1.
POPULATION AND HOUSING
National, state, county, city, and project area population data are shown in Figure 4.2-1. The
population in Vanderburgh County is 181,305, which represents 3 percent of Indiana’s total
population. The population in the City of Evansville is 120,212, which represents 66 percent of
Vanderburgh County’s population. The population in Henderson County is 46,396, which
represents 1 percent of Kentucky’s total population. The population of the City of Henderson is
28,889, which represents 63 percent of Henderson County’s population.
Over the last 25 years, the population has steadily increased in Vanderburgh and Henderson
counties, although at a rate of less than 1 percent per year. EMPO estimates the region will
continue to grow at less than 1 percent per year for the next 25 years (EMPO 2014b). Figure 4.2-2
shows the historic and projected population in Vanderburgh and Henderson counties. In general,
the population in the project area has similar education levels compared to the surrounding cities
and counties. Approximately 61 percent of adults in the project area have a high school diploma
or equivalent, 21 percent have an undergraduate degree, and 8 percent have a graduate degree.
The rate of home ownership in the project area (57.8 percent) is slightly higher than that of the
cities of Evansville (53.8 percent) and Henderson (51.3 percent) but slightly lower than
Vanderburgh and Henderson counties (both at 63.3 percent).
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Source: U.S. Census Bureau 2015a, EMPO 2014b

Figure 4.2-1. Population Comparisons

Source: U.S. Census Bureau 2015a; EMPO 2014b

Figure 4.2-2. Population Trends
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POPULATION SUBGROUPS
The U.S. Census Bureau reports detailed population and housing data at the national, state,
county, and city levels. Block groups are the smallest geographic areas for which the U.S. Census
Bureau publishes data. Section 5.2 of the Socioeconomic Technical Report (Appendix E-1) provides
detailed information about population subgroups in the project area based on U.S. Census data.
Additional information about minority and/or low-income populations is provided in
Section 4.2.5. Details about population subgroups in and around the project area include the
following (U.S. Census Bureau 2015):
•

The population within the project area is predominately white and non-Hispanic (85.5
percent), which is comparable to the City of Evansville, the City of Henderson,
Vanderburgh County, and Henderson County (ranges from 80.7 to 87.0 percent).

•

The average household size in the project area is 2.3 persons.

•

The percent of individuals below the poverty level in the City of Evansville, the City of
Henderson, Vanderburgh County, and Henderson County within the project area ranges
from 15.4 to 21.0 percent. Within the project area, 19.7 percent of the individuals are below
the poverty level.

•

The percentage of individuals with Limited English Proficiency (LEP) is slightly lower in
the project area (0.6 percent) when compared to the City of Evansville, the City of
Henderson, Vanderburgh County, and Henderson County (ranges from 1.0 to 1.4
percent). Most of the LEP individuals speak Spanish.

•

Four block groups in the project area have an elevated concentration of LEP individuals.
These block groups are located north of I-69 in Indiana, along US 41 between Rack Track
Road and US 60, and west of the US 41/Zion Road interchange.

•

The overall percentage of older adults (i.e., age 65 or older) in the project area (16.4
percent) is similar to that for the City of Evansville, the City of Henderson, Vanderburgh
County, and Henderson County (ranges from 15.0 to 16.5 percent).

•

Five block groups in the project area have an elevated concentration of older adults. 2
These block groups are generally located south of US 60.

•

The percentage of individuals with one or more disabilities is higher in Henderson County
(21.7 percent) than in Vanderburgh County (17.2 percent). Similarly, the percentage in the
City of Henderson (24.5 percent) is higher than in the City of Evansville (19.5 percent).
The percentage in the project area (21.9 percent) is slightly higher than in the City of
Evansville, Vanderburgh County, and Henderson County but slightly lower than in the
City of Henderson.

2 Block groups with elevated concentrations of population subgroups are U.S. Census block groups with a concentration
that is at least 25 percent greater than the concentration within the overall project area. Additional details regarding this
analysis are presented in Section 5.1 of the Socioeconomic Technical Report (Appendix E-1).
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•

Four block groups in the project area have an elevated concentration of individuals with
disabilities.1 These block groups are generally centered on the US 60/US 41 interchange
and along US 41 between US 60 and Zion Road.

•

The percentage of households in the project area with no vehicle (11.9 percent) is similar
to that in the cities of Evansville and Henderson (ranges from 11.2 to 13.0 percent), which
is higher than in Vanderburgh and Henderson counties (ranges from 8.3 to 9.5 percent).

•

Seven block groups within the project area have an elevated concentration of households
with no available vehicle. These block groups are generally located west and north of the
I-69/US 41/Veterans Memorial Parkway interchange in Indiana, centered on the US 60/
US 41 interchange, and along US 41 between US 60 and Zion Road.

POPULATION AND HOUSING – ENVIRONMENTAL CONSEQUENCES
NO BUILD ALTERNATIVE
The No Build Alternative would not affect overall population or housing in the project area.
Existing trends in population growth would be expected to continue.
WEST ALTERNATIVE 1
West Alternative 1 would require 242 residential relocations, mostly within the City of
Henderson. Some relocations would occur in block groups with elevated concentrations of
individuals with LEP, persons with disabilities, and/or households with no available vehicle
(Section 4.2.7). The population in the City of Henderson could decline if these residents relocate
to other areas. Likewise, the population in the City of Evansville or other surrounding areas could
increase if displaced residents relocate outside of the City of Henderson.
WEST ALTERNATIVE 2
West Alternative 2 residential relocations (96) would be less than 40 percent of those required for
West Alternative 1 (Section 4.2.7). Nonetheless, some relocations would occur in block groups
with elevated concentrations of individuals with LEP, persons with disabilities, and/or
households with no available vehicle. Although the same types of population and housing
impacts would be expected for West Alternative 2, they would be to a lesser extent when
compared to West Alternative 1.
CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED) AND 1B MODIFIED (SELECTED)
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) follow a new alignment
away from populated areas. Central Alternative 1B Modified (Selected) would require the fewest
residential relocations (two), and Central Alternatives 1A and 1B (Preferred) the second fewest
(three). Therefore, these alternatives would not directly affect overall population or housing in
the project area. However, development spurred by the project (Section 4.6) could increase the
overall population in the surrounding areas.

4.2.2

NEIGHBORHOODS AND COMMUNITY COHESION

The interactions among people within the project area neighborhoods are collectively called
“community cohesion,” which is an important part of a strong, vibrant, and safe community.
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Community cohesion factors include how residents know and interact with their neighbors and
their level of participation in community-based activities. The following sections describe the
neighborhoods and subdivisions in and around the project area and evaluate the potential effects
of the I-69 ORX alternatives on community cohesion. A more detailed discussion of
neighborhoods and community cohesion is provided in Chapter 6 of the Socioeconomic Technical
Report (Appendix E-1).
NEIGHBORHOODS AND COMMUNITY COHESION – AFFECTED ENVIRONMENT
The City of Evansville has 47 neighborhood associations that represent much of the city.
Neighborhoods within the City of Henderson and Henderson County are less formally defined.
In general, the residential areas are located between the Ohio River and US 41 and along KY 351.
Named residential communities are shown on the Environmental Features maps in Appendix A
and are listed below:
•

Shady Tree Mobile Home and RV Park

•

Jewell Homes mobile home community

•

Audubon Mobile Homes community

•

Watson Lane mobile home community

•

Wildwood Creek subdivision

•

Grantwood Hills subdivision

•

Barrett Grove and Barrett Circle apartment complexes

•

Merrill Place residential development (planned)

•

Eagle Ridge subdivision (planned)

•

Braxton Park subdivision (existing and planned)

Merrill Place is an existing, partially built development on the east side of the US 41/US 60
interchange. Commercial properties, including Walmart, Lowe’s, and Owensboro Health, have
been constructed, and several additional lots in Merrill Place are planned for commercial land
use. New residential development is also planned adjacent to the existing neighborhood bounded
by Taransay Drive and US 60 (Merrill et. al. 2014), but construction has not yet been initiated.
The Eagle Ridge subdivision is a separate planned residential development with 439 proposed
lots north of US 60 and on the eastern edge of the project area (Associated Engineers Inc. 2007).
Braxton Park is an existing subdivision that has been partially built. Residential development is
planned for 69 additional lots (Branson Surveys Inc. 2012).
NEIGHBORHOODS AND COMMUNITY COHESION – ENVIRONMENTAL CONSEQUENCES
Potential impacts to community cohesion include splitting neighborhoods, isolating a portion of
a neighborhood or an ethnic group, changing property values, changing the visual or noise
environment, generating new development, or separating residents from community facilities
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(Transportation Research Board 2001). The following sections discuss how each I-69 ORX
alternative is anticipated to affect community cohesion.
NO BUILD ALTERNATIVE
The No Build Alternative would not alter local development patterns for the area. Therefore, no
impact to community cohesion would occur for the No Build Alternative.
WEST ALTERNATIVE 1
The bulk of the residential impacts resulting from West Alternative 1 would occur in the urban
area of the City of Henderson. Maps showing residential relocations for West Alternative 1 are
provided in Appendix A-1. The new I-69 roadway would be just west of, and parallel to, existing
US 41. North of Barker Road, West Alternative 1 would require the relocation of 89 units along
the eastern edge of the residential area between US 41 and the Ohio River. These impacts would
reduce the size of the neighborhood, but most of this residential area would remain intact. South
of Barker Road, West Alternative 1 would split the residential area, leaving about 60 single-family
residences and an apartment complex between the new I-69 and existing US 41 roadways
(Appendix A-1, Sheets 9 – 10). The construction of a new interstate facility would also alter the
visual character (Section 4.2.8), increase noise levels (Section 4.2.10), and would be a barrier
between adjacent residential areas.
West Alternative 1 would maintain local east-west cross-traffic by providing bridges at Stratman
Road/Wolf Hills Road (KY 414), Watson Lane, and Barker Road. Local access to and from I-69
would be provided via ramps at Watson Lane. Ten local streets would be closed west and east of
the new interstate with a new local road just west of I-69 to facilitate north-south connectivity
from Barker Road to Atkinson Park.
West Alternative 1 would reduce traffic on US 41 and routes that run east-west through the
project area as a portion of the traffic shifts to the new I-69 freeway facility, although the
magnitude of the change in traffic volumes would vary depending on whether the remaining
US 41 bridge is tolled. These traffic shifts would improve mobility, and therefore reduce user
costs along many local roadways, including existing US 41. However, traffic would increase on
the streets that provide direct access to new interchanges or across I-69, which could increase
travel times and user costs due to increased traffic volumes.
Pedestrian and bicycle connectivity would be reduced due to the local street closures, especially
for residents west of the new interstate. However, West Alternative 1 would provide new
sidewalks and paved shoulders on the Watson Lane and Barker Road bridges and sidewalks
along the west side of the new local road. Paved shoulders would also be provided on the
Stratman Road/Wolf Hills Road bridge. These accommodations would establish safe circulation
for pedestrians and bicyclists west of the new I-69. Pedestrian and bicycle facilities are discussed
further in Section 4.1.5.
West Alternative 1 would remove nearly half of the mobile homes in the project area by impacting
large portions of the Audubon Mobile Homes community, the Shady Tree Road Mobile Home and
RV Park, and the Jewell Homes mobile home community (Appendix A-1, Sheets 8 – 9). In the
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northeast quadrant of the US 60 interchange, West Alternative 1 would remove three apartment
buildings (30 units) from the Barret Grove apartment complex (Appendix A-1, Sheet 11).
Based on responses received from a Business Information Survey conducted for the project, some
community cohesion exists between the cities of Evansville and Henderson. Places of worship,
businesses, and medical facilities have members, employees, customers, and patients who live on
both sides of the river. Increased north-south mobility could benefit these interactions, while tolls
could negatively affect them by increasing the cost of travel. Additional details about the Business
Information Survey are provided in Chapter 4 of the Socioeconomic Technical Report (Appendix E-1).
Given the above, West Alternative 1 would negatively impact community cohesion by:
•

Isolating a residential area between two highways from Barker to Rettig roads

•

Increasing traffic noise

•

Altering the visual and physical landscape

•

Removing a substantial portion of the area’s mobile home sites

•

Closing local streets

•

Reducing vehicular, pedestrian, and bicycle connectivity

•

Creating a barrier between adjacent residential areas

•

Potentially increasing travel costs through tolling

To preserve some elements of community cohesion, family members who live near each other
would be relocated together if possible.
WEST ALTERNATIVE 2
West Alternative 2 would follow existing US 41 through a commercial area in the City of
Henderson. However, some residential relocations would still be required in this area. Maps
showing residential relocations for West Alternative 2 are provided in Appendix A-2. Several
relocations would be required along the eastern edge of the residential area between US 41 and
the Ohio River. However, most of the residences would remain, and unlike West Alternative 1,
no residential areas would be split. Although no residential areas or neighborhoods would be
split, traffic noise would increase (Section 4.2.10), and the visual character (Section 4.2.8) and
access would be altered. The new I-69 would also be a barrier between the residential areas to the
west and the commercial area to the east. In addition, tolling could negatively affect community
interactions by increasing the cost of travel between the cities of Evansville and Henderson.
West Alternative 2 would provide underpasses at Stratman Road/Wolf Hills Road (KY 414) and
Watson Lane and an overpass on Rettig Road to maintain local east-west cross traffic. Local access
to and from I-69 would be provided via interchanges at Wolf Hills Road (KY 414) and Watson
Lane and via a reconstructed US 41, which would function as a frontage road adjacent to and east
of the new I 69. Similar to West Alternative 1, West Alternative 2 would close 12 local streets,
reduce access, alter travel patterns, and reduce pedestrian and bicycle connectivity. Like West
Alternative 1, safe circulation for pedestrians and bicycles would be established by providing

Chapter 4 – Affected Environment and Environmental Consequences

4-43

I-69 Ohio River Crossing Project
Final Environmental Impact Statement
sidewalks and/or paved shoulders on the local crossings of I-69. West Alternative 2 would also
include a shared-use path on the west side of I-69 and a sidewalk on the east side of the proposed
US 41 frontage road (Section 4.1.5).
West Alternative 2 would impact fewer mobile homes than West Alternative 1, with 12 mobile
home sites displaced. West Alternative 2 would remove three apartment buildings (30 units) in
the northeast quadrant of the US 60/US 41 interchange (Appendix A-2, Sheet 11).
Given the above, West Alternative 2 would negatively impact community cohesion by:
•

Increasing traffic noise

•

Altering the visual and physical landscape

•

Closing local streets

•

Reducing pedestrian and bicycle connectivity

•

Increasing travel costs through tolling

CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED)AND 1B MODIFIED (SELECTED)
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would construct I-69 on a
new alignment through mostly farmland. Central Alternative 1B Modified (Selected) would
require fewer residential relocations (two) than Central Alternatives 1A and 1B (Preferred), which
would require the relocation of three residences. Maps showing residential relocations for Central
Alternatives 1A and 1B (Preferred) are provided in Appendices A-3 and A-4. In addition,
preliminary property impacts (i.e., parcels) for Central Alternative 1B Modified (Selected) are
shown in Appendix A-5.
Under these alternatives, interchanges would be built where existing roadways intersect the new
I-69, minimizing impacts to travel and access. For Central Alternatives 1A and 1B (Preferred), all
existing roadways intersected by the alternative would be grade separated. Similarly, for Central
Alternative 1B Modified (Selected), all existing roadways intersected by the alternative would be
grade separated, except for Kimsey Lane at the proposed US 41 interchange, which would be
relocated on the west side of the alternative along the existing southbound section of US 41 and
reconnect with the existing Kimsey Lane on the east side of the alternative via Van Wyk Road.
Also, on the east side of the alternative, Kimsey Lane would be relocated to connect with the US
41 interchange. In addition, the alternative would sever one private access road to a gas
transmission header facility and farmland. Access to the gas transmission header facility and
farmland would be provided from the east side of the alternative via the Bowling Lane extension.
The construction of a freeway through rural farmland would alter the visual character of the area
(Section 4.2.8). Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would also
impact several residential lots within the planned portions of the Eagle Ridge (Appendices A-3
and A-4, Sheets 9 – 11) and Braxton Park (Appendices A-3 and A-4, Sheets 8 – 9) subdivisions,
although none of these lots are currently developed. Given the above, Central Alternatives 1A
and 1B (Preferred) and 1B Modified (Selected) would have minimal impact on community
cohesion.
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4.2.3

COMMUNITY FACILITIES AND SERVICES

COMMUNITY FACILITIES AND SERVICES – AFFECTED ENVIRONMENT
The following sections describe the schools, public services, transportation features, health care
facilities, places of worship, and parks and recreation facilities that serve the residents and
businesses and contribute to the economy in the project area. These resources are shown on the
Environmental Features maps in Appendix A. A more detailed description of community facilities
and services is provided in Section 6.1 of the Socioeconomic Technical Report (Appendix E-1).
SCHOOLS
While school-age children residing in the project area may attend schools outside the project area,
the following primary and secondary schools are in the project area:
•

Bend Gate Elementary

•

Henderson County High School

•

Henderson County North Middle School

Outside the project area, there are public and private university campuses, community colleges,
vocational and technical education centers, and cooperative education facilities in the cities of
Evansville and Henderson.
PUBLIC FACILITIES AND SERVICES
The cities of Evansville and Henderson have several fire and police stations. The following
emergency services providers are in the project area:
•

Henderson Fire Station #2

•

Henderson Fire Station #3

•

Henderson Police Department

The Evansville Fire Department service area includes the portions of the project area in Indiana.
In Kentucky, the City of Henderson Fire Department provides professional fire protection
services within the city limits. The Baskett, Niagara, and Zion volunteer fire departments serve
the unincorporated portions of the project area. The Baskett Volunteer Fire Department serves
the portion of the project area in Henderson County and north of the Ohio River.
The Vanderburgh County Sheriff has jurisdiction over the portion of the project area in Indiana.
In the project area, the Evansville Police Department’s jurisdiction overlaps with the
Vanderburgh County Sheriff’s jurisdiction along I-69. The Indiana State Police also serve the
project area in Indiana. In Kentucky, the Henderson County Sheriff has jurisdiction over the
unincorporated portions of the project area. The City of Henderson Police Department has
jurisdiction over the portions of the project area within the city limits. The State of Kentucky
Police also serves the project area in Kentucky.
The following government offices and social service facilities are in the project area:
•

U.S. Social Security Administration
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•

Henderson County Road Department

•

Father Bradley Shelter for Women and Children

•

Kentucky Cabinet for Health and Family Services

•

The Gathering Place senior activity center

The City of Evansville has several libraries and the City of Henderson one library, although none
are in the project area.
PUBLIC UTILITIES
In Indiana, the City of Evansville contracts with private companies to provide electric and gas
service in the project area. The City of Evansville Water and Sewer Utility provides drinking
water in the project area and wastewater services for the potions of the project area north of I-69.
Properties in the project area south of I-69 use septic systems for wastewater.
In Kentucky, electric service in the project area is provided by Henderson Municipal Power and
Light, Kenergy, and KU Electric. An electric transmission line owned by Big River Electric
Corporation travels north and south along the eastern portion of the project area. Henderson
Municipal Gas provides gas service in the project area both inside and outside of the city limits.
A gas transmission line owned by Boardwalk Pipelines travels north and south along the eastern
portion of the project area. Henderson Water Utility provides drinking water, wastewater, and
stormwater services within the City of Henderson. Henderson County provides drinking water
to areas outside of the city limits, although some properties in the project area use private wells
for drinking water. Henderson Water Utility provides limited wastewater services in the
unincorporated portions of the project area, but most properties use septic systems.
TRANSPORTATION FACILITIES
The area roadway network is discussed in Section 4.1.1. Public transportation is discussed in
Section 4.1.4. There is no passenger rail service in the cities of Evansville and Henderson.
However, there are several freight rail lines in place to support industry.
Evansville Regional Airport (EVV), which is 7 miles north of the project area, is the only public
airport in Vanderburgh County and the only airport that offers commercial flights in the region.
Henderson City-County Airport (EHR), which is 6 miles west of the project area, provides
facilities for recreational and business aviation and is the only public airport in Henderson
County. In addition, Community Methodist Hospital in Henderson has a heliport. One private
airport is registered in Henderson County.
The Port of Evansville is located on the Ohio River northwest of the US 41 bridges near downtown
Evansville. This port is one of several along the Ohio River that are mostly for industrial use.
Henderson County Riverport is located on the south bank of the Ohio River, 5 miles west of the
project area.
HEALTH CARE
The cities of Evansville and Henderson have skilled nursing, inpatient rehabilitation, and
Alzheimer’s care facilities.
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The following facilities are in the project area:
•

Henderson Nursing and Rehabilitation Center with 90 beds

•

Redbanks skilled nursing, short term rehabilitation, and Alzheimer’s care with 222 beds

•

Henderson Manor nursing home with 64 beds

The cities of Evansville and Henderson have several drug treatment and rehabilitation centers.
The Women’s Addiction Recovery Manor is in the project area.
Several locations within the cities of Evansville and Henderson offer dialysis care. DaVita
Bridgeview Dialysis and DaVita Gardenside Dialysis are in the project area.
Although there are no hospitals in the project area, there are several hospitals in the City of
Evansville, and Community Methodist Hospital is west of the project area in Henderson.
Community Methodist Hospital offers emergency care, and Deaconess Midtown Hospital and St.
Vincent Hospital (located in Indiana north of the project area) are the closest Level II trauma
centers. St. Vincent Hospital is the only trauma center in the region verified for both adults and
children. Both St. Vincent Hospital and Methodist Hospital offer neonatal intensive care.
PLACES OF WORSHIP
The cities of Evansville and Henderson have several places of worship throughout. In the project
area, these include:
•

Covenant Baptist Church

•

The Father’s House church

•

Chapel Hill United Methodist Church

•

Community Baptist Church

•

Henderson Seventh Day Adventist Church

•

Dayspring Church of God of Prophecy

•

Calvary Missionary Baptist

•

First Assembly of God

•

Holy Name Church

PARKS AND RECREATION
The following publicly owned parks and recreation areas are in the project area:
•

John James Audubon State Park – nature preserve, camping, hiking, golf, playground,
tennis courts, and picnic shelters

•

Atkinson Park – grills, open shelter, skate park, pool, and Henderson Municipal Golf
Course

•

Henderson Schools Athletic Facility 1 – baseball fields

•

Henderson Schools Athletic Facility 2 – tennis courts
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•

Freedom Park/Henderson County Fairgrounds – walking trail, basketball court,
playground, and barbecue pits

•

Green River State Forest – trails

•

Green River National Wildlife Refuge – hunting, fishing, and wildlife viewing

Eagle Slough Natural Area is a privately-owned recreation resource in the project area. There are
several marinas located along the Ohio River, although none are in the project area. Public parks
and recreation areas are discussed further in Chapter 5.
COMMUNITY FACILITIES AND SERVICES – ENVIRONMENTAL CONSEQUENCES
NO BUILD ALTERNATIVE
The No Build Alternative would not displace or require land from community facilities, nor
would it interrupt the provision of community services.
WEST ALTERNATIVE 1
West Alternative 1 would not directly impact schools, fire stations, police stations, or hospitals.
However, The Father’s House church (Appendix A-1, Sheet 11) and the U.S. Social Security
Administration office (Appendix A-1, Sheet 10) would be displaced. West Alternative 1 would
also result in minor impacts to Eagle Slough Natural Area entrance and parking (Appendix A-1,
Sheets 2 – 4), require a permanent easement, and result in temporary impacts to Atkinson Park
and impact 35.7 acres of the Green River National Wildlife Refuge (see Chapter 5 for more
details). It would also require strip right-of-way from the front lawn of the Henderson Manor
nursing home (Appendix A-1, Sheet 9). The new interstate would improve north-south mobility
for emergency vehicles, which could reduce emergency response times. Depending on the origin
and destination of emergency responders, local street closures could increase response times to
some residences east and west of existing US 41.
WEST ALTERNATIVE 2
West Alternative 2 would not directly impact schools, fire stations, police stations, government
offices, social service facilities, or hospitals. However, The Father’s House church (Appendix A
2, Sheet 11) and Henderson Nursing and Rehabilitation Center (Appendix A-2, Sheet 9) would
be displaced. Henderson Nursing and Rehabilitation Center is a for-profit residential facility with
90 beds and averages 78 percent occupancy with an average stay of 159 days. West Alternative 2
would also result in minor impacts to Eagle Slough Natural Area entrance and parking
(Appendix A-2, Sheets 2 – 4), require a permanent easement, and result in temporary impacts to
Atkinson Park and impact 32.1 acres of the Green River National Wildlife Refuge (see Chapter 5
for more details). In addition, strip right-of-way would be required from the front lawn of the
Henderson Manor nursing home (Appendix A-2, Sheet 9) and the tree lawn in front of DaVita
Bridgeview Dialysis Center (Appendix A-2, Sheet 9). The new interstate would improve northsouth mobility for emergency vehicles, which could reduce emergency response times.
Depending on the origin and destination of emergency responders, local street closures could
increase response times to some residences east and west of existing US 41.
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CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED) AND 1B MODIFIED (SELECTED)
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would not directly impact
schools, fire stations, police stations, government offices, social service facilities, health care
facilities, hospitals, or places of worship. Depending on the origin and destination of emergency
responders, emergency response routes could be altered to use the new I-69 and its new
interchanges, which could reduce emergency response times in the eastern portions of Henderson
County. In addition, the new I-69 would provide a more direct connection between areas south
and east of the City of Henderson and hospitals in Indiana, including the Level II trauma center
at St. Vincent Hospital.
Near the North Middle School and Henderson County High School, Central Alternative 1B
Modified (Selected) would reconstruct the KY 351 interchange, which would shift the alignment
approximately 30 feet to the west and include roundabout intersections along KY 351 at two ramp
terminals for I-69. A third roundabout would be constructed at the KY 351 intersection with KY
2084 and the North Middle School. No right-of-way would need to be acquired from the school
for these improvements. The alternative would improve pedestrian access and connectivity to the
North Middle School and Henderson County High School, as described in Section 4.1.5. The
design modifications at this interchange for Central Alternative 1B Modified (Selected) were
coordinated with Henderson Schools, the City of Henderson, and the Henderson City-County
Planning Commission to ensure improved safety and access to community facilities and services
in this area (see Chapter 8, Section 8.2.3).
For Central Alternative 1B Modified (Selected), as part of the US 60 interchange and the northern
approach to the interchange, the Big River electric transmission line would be relocated, which
would require a permanent easement of approximately 30 acres.

4.2.4

LAND USE AND ZONING

Existing and future land use information was collected for the project area and compared to the
project alternatives to assess direct land use impacts from the project. Indirect impacts associated
with induced development from the project alternatives are discussed in Section 4.6, Indirect and
Cumulative Impacts. Land use data were obtained from local and regional agencies including
EMPO, City of Evansville, Vanderburgh County, City of Henderson, and Henderson County.
Local government policies and land use plans were also reviewed to assess the consistency of the
alternatives with existing planning documents and development trends.
LAND USE AND ZONING – AFFECTED ENVIRONMENT
EXISTING LAND USE
This section reviews the existing land use patterns within the project area. Figure 4.2-3 shows the
distribution of each existing land use within the project area. Figure 4.2-4 shows an overview of
the existing land use in the project area. Refer to the Environmental Features maps in Appendix
A for more detailed maps showing specific streets and landmarks.
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Sources: EMPO 2010, Evansville-Vanderburgh County Area Plan Commission 2015, Henderson City-County Planning
Commission 2017b/2017c.

Figure 4.2-3. Existing Land Use for Project Area

The most prevalent land use category in the project area is agriculture. Agricultural land use
accounts for more than 6,000 acres, or 52 percent of the project area, and is primarily located near
the Ohio River and on the eastern side of the project area.
Parks and recreation areas are the second largest land use category and comprise over 2,000 acres,
or 18 percent, of the project area. Parks and recreation use located within the project area includes
the John James Audubon State Park, a portion of one parcel and all of another parcel that are part
of the Green River National Wildlife Refuge, and a portion of Atkinson Park along the Ohio River
just north of downtown Henderson.
Residential areas are the third largest land use category and comprise over 1,800 acres, or 17
percent, of the project area. Residential areas are mostly located within the city boundaries. In
Evansville, residential neighborhoods are present to the north of the existing I-69 corridor. In the
City of Henderson, residential areas are present within the project area to the west of US 41. This
area contains mostly single-family homes with some small multi-family units and mobile home
communities to the north of Watson Lane. Concentrations of residential areas in the project area
are also present to the north of US 60 and south of KY 351. A few mobile home communities are
present to the south of Audubon Parkway/KY 9005.
Commercial areas encompass nearly 580 acres, or 5 percent, of the project area. The largest
concentration of commercial land uses is located along US 41 in the City of Henderson extending
from approximately Stratman Road/Wolf Hills Road south to the US 41/US 60 interchange. This
area contains several highway-oriented strip retail establishments including gas stations, fast food
restaurants, car dealerships, big box retailers, grocery stores, and other shops. Hoffman Plaza along
Barrett Boulevard east of US 41 and south of US 60 is another retail area. The Ellis Park Race Course,
just north of the Ohio River, is also a commercial land use within the project area.
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Figure 4.2-4. Existing Land Use
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Industrial areas account for nearly 290 acres, or 2 percent, of the project area. Concentrations of
industrial land is located at the southern end of the project area near the US 41/KY 351 interchange
and the US 41/Audubon Parkway interchange. The City of Henderson Landfill is in the
northeastern limits of the city within the project area along Wolf Hills Road. More information
about landfills and hazardous material sites is provided in Section 4.2.13.
Institutional land use comprises 267 acres, or 2 percent, of the project area. Several churches are
located along US 60 in Henderson. North Middle School and the Henderson High School are
located along KY 351 in the project area. The Henderson County Fairgrounds is located just south
of Airline Road and east of US 41.
The project area has 257 acres of vacant/undeveloped land that generally consist of empty lots
within residential subdivisions in the City of Henderson.
The project area contains over 140 acres of land dedicated to communications use. This is
primarily related to the TV and radio towers that are located within the project area and a local
TV station building in the City of Henderson.
The project area includes 60 acres of state forest land associated with the Green River State Forest
to the south of the Ohio River in Henderson County.
PLANNED LAND USE
This section describes the relevant land use plans and zoning regulations for the project area. Figure
4.2-5 shows planned land uses for the project area and Figure 4.2-6 shows zoning classifications.
Planned land use is guided by local comprehensive plans and regulated by local zoning ordinances.
Planned land use in the Vanderburgh County portion of the project area is guided by the
Evansville-Vanderburgh County Comprehensive Plan 2015 – 2035 (Evansville-Vanderburgh County
Area Plan Commission 2016). The joint city-county comprehensive plan was updated in June
2016. It establishes desired land use patterns and development policies to guide local land use
decisions. The plan’s major land use policy themes include revitalization of the central business
district and its surrounding neighborhoods; promotion of economic development to support job
growth; and contiguous development patterns to minimize urban sprawl and the loss of
agricultural land. Overall, the plan stresses infill development and discourages rezoning of new
land when significant vacant areas are available with the correct zoning.
Planned land use for the Vanderburgh County portion of the project area is generally consistent
with current land use conditions. The area to the north of I-69 contains established residential
neighborhoods that are not expected to change. To the south of I-69, the land use plan designates
this area as agricultural. The plan also shows land designated as park and recreation to the south
of I-69, including Eagle Slough Natural Area and other general park and open spaces. Since the
area to the south of I-69 is floodplain, it is expected to remain predominately agricultural with some
parks and recreation use. The zoning, which is regulated by the City of Evansville Zoning Code
and the Vanderburgh County Zoning Code, is consistent with planned land use, with
predominately residential zoning classifications to the north of I-69 and predominately agricultural
zoning classifications to the south of I-69 (City of Evansville 2018) (Vanderburgh County 2018).
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Figure 4.2-5. Planned Land Use
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Figure 4.2-6. Zoning
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Planned land use in the Henderson County portion of the project area is guided by the Henderson
City-County Comprehensive Plan (Henderson City-County Area Plan Commission 2015a) and
regulated by the City of Henderson Zoning Code and the Henderson County Zoning Ordinance
(City of Henderson 2020; Henderson County 2020). The joint city-county comprehensive plan was
updated in December 2015. It establishes guiding principles and policies for the future growth
and development of the community. Some of the plan’s key land use policies include identifying
opportunities for infill and redevelopment; guiding development to centralized areas served by
infrastructure; promoting mixed-use neighborhoods; promoting aesthetically pleasing
commercial development; guiding industrial growth to existing industrial areas; and preserving
agricultural land.
The planned land use for the Henderson County portion of the project area provides incremental
increases in urban land uses that are generally adjacent to existing developed areas in the City of
Henderson. Also, the plan accounts for infill development within existing developed areas where
vacant/undeveloped land exists. Agricultural land use would become less prevalent as
residential, commercial, and industrial land is developed within the project area.
The area to the south of the Ohio River is expected to remain agricultural and John James
Audubon State Park would remain as a parks and recreational use area, along with the two Green
River National Wildlife Refuge parcels. Within the project area, the area to the south of US 60 and
east of US 41 is planned to accommodate a substantial portion of the community’s planned
residential and commercial growth. This area, which is part of the approved Merrill Place Master
Plan, anticipates additional commercial uses around the existing Hoffman Plaza shopping center,
multifamily housing, and single-family homes. The location of Hoffman Plaza and Merrill Place
is shown on the Environmental Features maps in Appendix A
The Henderson planned land use map also anticipates residential growth on the east side of
Henderson to the north of US 60. This area includes the partially developed Braxton Park
subdivision off Wathen Lane and the planned Eagle Ridge residential subdivision immediately
north of US 60 and west of the railroad tracks. The locations of Braxton Park and Eagle Ridge
subdivisions are shown on the Environmental Features maps in Appendix A.
The Henderson planned land use map also identifies a planned commercial area to the north and
south of US 60 just east of Wathen Lane on the east side of Henderson. According to local officials,
this planned commercial development was in response to a new I-69/US 60 interchange proposed
on the east side of Henderson in the I-69 Feasibility Study for Henderson County (KYTC 2014a)
(Seboe 2017). 3
Henderson’s comprehensive plan identifies a new Gateway Zone District that is intended to
provide an aesthetically pleasing mixed-use corridor into downtown from the US 41 interchange
with Second Street/KY 351. According to the comprehensive plan, a new commercial zoning

3 The Henderson City-County Comprehensive Plan (page 7-4) references Alternative 1A from the KYTC 2014 I-69 Feasibility
Study, which includes an interchange with US 60. Alternative 1A most closely resembles the project’s current Central
Alternatives 1A and 1B.
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classification called the Gateway Zone District was created for this corridor in response to a future
I-69 interchange at this location.
Other land uses planned in the project area include the expansion of existing industrial areas to
the north of Second Street/KY 351 and west of US 41 and to the west of the US 41/Audubon
Parkway interchange. Henderson’s planned land use map shows a large area of commercial
development surrounding the US 41 interchanges with Audubon Parkway and KY 425 at the
southern end of the project area.
The current zoning map for Henderson shows much of the planned new development areas
under agricultural zoning classifications. As new development occurs, a zoning amendment
would be required to allow development in accordance with the comprehensive plan and local
development regulations.
LAND USE AND ZONING – ENVIRONMENTAL CONSEQUENCES
This section discusses the anticipated direct impacts to existing land use of the alternatives and
discusses the consistency of the project alternatives with local plans. Indirect impacts associated
with induced development from the project alternatives are discussed in Section 4.6, Indirect and
Cumulative Impacts.
EXISTING LAND USE IMPACTS
Direct impacts to existing land use consist of land used for new right-of-way for the build
alternatives that is not currently being used for transportation purposes. The existing land use
impact was quantified by using GIS to overlay the proposed right-or-way for each alternative
(excluding existing right-of-way) with the existing land use and quantifying the number of acres
that would be converted to a transportation land use.
Table 4.2-1 lists the estimated existing land use impacts by land use category for each alternative.
The existing land use estimates are approximations of the amount of land that would be
converted to transportation uses.
For property acquisition information, refer to Section 4.2.7 since direct land use impacts may not
correlate exactly with property acquisitions. Also, refer to Section 4.2.11 for more specific
agricultural impacts and Chapter 5 for Section 4(f) property impacts.
For all build alternatives, no direct impacts to existing land use are anticipated south of the KY
351 interchange along US 41 since the proposed transportation improvements in this area would
remain within existing transportation right-of-way.
No Build Alternative
Under the No Build Alternative, no direct existing land use impacts would occur since no new
right-of-way would be created.
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Table 4.2-1. Existing Land Use Impacts
CENTRAL
CENTRAL
ALTERNATIVES 1A ALTERNATIVE 1B
AND 1B
MODIFIED
(ACRES)
(ACRES)

WEST
ALTERNATIVE 1
(ACRES)

WEST
ALTERNATIVE 2
(ACRES)

Residential

45

21

5

6

Commercial

42

67

0

<1

Industrial

3

2

0

<1

Institutional

6

1

0

<1

Parks and Recreation

43

37

0

0

Agricultural1

178

152

402

612

Communications

0

0

11

11

State Forest

0

0

0

0

Vacant/Undeveloped

16

18

2

2

Total

333

298

420

631

CATEGORY

Agricultural land use impacts may differ from farmland impacts due to analysis methodology
differences. See Section 4.2.11 for farmland impacts.

1

Sources: EMPO 2010, Evansville-Vanderburgh County Area Plan Commission 2015, Henderson CityCounty Planning Commission 2017b/2017c.

West Alternatives 1 and 2
West Alternative 1 would impact a total of 333 acres of land and West Alternative 2 would impact
a total of 298 acres of land. Both alternatives would impact existing residential and commercial
areas near the US 41 corridor in Henderson. West Alternative 1 would impact the most residential
land use (45 acres) and West Alternative 2 would impact the most commercial land use (67 acres).
West Alternative 1 and West Alternative 2 would impact 178 acres and 152 acres of agricultural
land use, respectively. For both alternatives, the impact to agricultural land use would occur
primarily along existing US 41 between Evansville and Henderson, north and south of the Ohio
River. West Alternative 1 would impact more agricultural land use because it would have a wider
right-of-way than West Alternative 2 between I-69 in Evansville and the Ohio River. The West
Alternatives would also impact strips of agricultural land to the south of the existing US 41/US 60
interchange in Henderson.
Central Alternatives 1A and 1B (Preferred)
Central Alternatives 1A and 1B (Preferred) would impact 420 acres of land. Most of the impact,
402 acres, would be to existing agricultural land use in both Vanderburgh and Henderson
counties. Central Alternatives 1A and 1B (Preferred) would impact 5 acres of existing residential
land use and 11 acres of land classified as communications.
Central Alternative 1B Modified (Selected)
Central Alternative 1B Modified (Selected) would impact 631 acres of land. This increase in
impacts is primarily due to the addition of the stormwater detention basins, which impact mostly
agricultural row crops. Agricultural land uses make up most of the impact with 612 acres within
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Vanderburgh and Henderson Counties. The alternative would also impact six aces of existing
residential land use and 11 acres of communications land use. Additionally, small amounts of
commercial, institutional, and industrial uses would be impacted near the KY 351 interchange.
REVIEW OF LOCAL PLANS AND POLICIES
This section reviews local plans and policies that are relevant to the I-69 ORX project and its
alternatives.
As discussed previously, the communities in the project area have comprehensive plans in place
including the Evansville-Vanderburgh County Comprehensive Plan (Evansville-Vanderburgh County
Area Plan Commission 2016) and the Henderson City-County Comprehensive Plan (Henderson CityCounty Area Plan Commission 2015).
The Evansville-Vanderburgh County Comprehensive Plan anticipates the I-69 project will be a catalyst
for economic development in the region as a result of improved north/south access. It anticipates
that the most development related to the highway will occur along the I-69 corridor in the
northern portion of Vanderburgh County from the I-64/I-69 interchange approximately 9 miles
south to where I-69 crosses Pigeon Creek. The plan also includes an economic development policy
that supports improved access to Evansville and Vanderburgh County through the extension of
I-69 to the south on a new bridge over the Ohio River. One of the plan’s transportation objectives
specifically supports the advancement of the interstate system within the region by constructing
a bridge across the Ohio River between Evansville and Henderson.
A goal of the Henderson City-County Comprehensive Plan is to support and encourage the extension
of I-69 through Henderson County. The plan encourages the construction of a new I-69 bridge
over the Ohio River to improve mobility and the economy of the community. The plan for
Henderson expresses a preference for Alternative 1a, which was developed as part of the 2014
I-69 Feasibility Study (KYTC 2014). This former alternative, which was used to guide Henderson’s
land use planning, closely resembles the current Central Alternatives 1A and 1B (Preferred) with
an interchange at US 60.
The City of Henderson and Henderson County both passed resolutions in October 2017 in
support of the current I-69 Central Alternatives 1A and 1B (Preferred) (Henderson City-County
Planning Commission 2017a; Henderson County Fiscal Court 2017). The resolutions state that
Central Alternatives 1A and 1B (Preferred) are preferred because they provide an alternate bridge
crossing over the Ohio River, minimize the number of lane-miles and interchanges, are the least
disruptive, and are the most fiscally responsible option of the three alternatives. The resolutions
state that the West Alternatives would significantly displace homes and businesses and would
not provide an alternate bridge crossing, which is needed to improve the region’s safety and
security, while preserving the current US 41 bridges (Note: West Alternative 1 would retain one
of the existing US 41 bridges for local two-way traffic across the river, while West Alternative 2
would take both US 41 bridges out of service for vehicular use.). Central Alternative 1B Modified
(Selected) was developed in coordination with local communities to address certain aspects of
Central Alternative 1B (Preferred) that were identified during the public engagement process. See
Chapter 8 for details of the public involvement and agency coordination process.
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CONSISTENCY OF LOCAL PLANS AND POLICIES
This section uses the information in the previous sections to determine the consistency of the
project alternatives with local plans and policies and existing and planned land use patterns.
No Build Alternative
The No Build Alternative is generally not consistent with local plans and policies because it
would not extend I-69 through Vanderburgh and Henderson counties and it would not provide
an alternate highway crossing over the Ohio River. The No Build Alternative would not directly
impact existing or planned land use patterns in the project area. Also, the No Build Alternative is
not consistent with the planned land uses on the east side of Henderson along US 60 because
planned commercial land use for this area anticipates an I-69/US 60 interchange.
West Alternatives
West Alternative 1 would construct a new I-69 bridge over the Ohio River for interstate traffic and
it would retain one of the existing US 41 bridges for two-way local cross-river traffic. The proposed
bridge configuration for this alternative is consistent with local plans because it would provide two
independent river crossings that would increase safety and reliability for travel in this area. This
alternative minimizes impacts to commercial land use and maintains the existing US 41 arterial
roadway section in Henderson as a separate facility from I-69, allowing the US 41 commercial strip
to remain largely intact. The alternative is less consistent with residential land use patterns because
it would impact existing residential land use in Henderson to the west of US 41.
West Alternative 2 is generally not consistent with local plans because it would provide only one
bridge crossing over the Ohio River for I-69. West Alternative 2 would minimize impacts to
existing residential land use patterns, but it would impact the commercial land use patterns along
the arterial section of US 41 in Henderson. The alignment for this alternative would be
constructed along the west side of US 41. It would remove all businesses along the west side of
US 41 in this area, and it would generally avoid the commercial land use on the east side. US 41
would be reconstructed as a frontage road next to the interstate.
The West Alternatives would continue to direct local and regional traffic through Henderson’s
US 41 commercial strip. This would support existing businesses and facilitate planned
redevelopment/infill development. The West Alternatives are not consistent with the planned
land use on the east side of Henderson along US 60 because the master plan anticipated a
I-69/US 60 interchange, which would not be constructed under the West Alternatives.
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected)
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) have elements that are
both consistent and inconsistent with local land use plans and policies. These alternatives would
create new roadway corridors for I-69 about 2 miles east of US 41, provide a new I-69 bridge over
the river for interstate traffic, and maintain one of the existing US 41 bridges for two-way local
cross-river access. The bridge concept for these alternatives is consistent with local plans and
policies because it would provide two independent crossings over the Ohio River. Also, these
alternatives would be the least disruptive to the existing land use in the City of Henderson since
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they would not impact existing residential and commercial areas along US 41. These alternatives
would also be consistent with Henderson’s planned land use map that considers future land use
around the proposed I-69 interchange with US 60 on the east side of Henderson.
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would impact the planned
Braxton and Eagle Ridge subdivisions on the east side of Henderson. Design modifications to all
of these alternatives minimize impacts to the Merrill Place subdivision to the south of US 60 and
avoid the planned residential and commercial parcels that are currently vacant. The locations of
the Merrill Place, Braxton, and Eagle Ridge subdivisions are shown on the Environmental
Features maps in Appendices A-3 and A-4, Sheets 9, 10, 11, 13, and 14.
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would impact agricultural
land use since their alignment would run primarily through agricultural lands. This is not
consistent with local land use plans for Henderson and Vanderburgh counties that contain
policies stressing the importance of preserving agricultural land where prime or high yielding
agricultural soils are present. This impact would be minimized to some extent because a portion
of the proposed alignment for the alternatives goes through a census designated urban area on
the east side of Henderson. Refer to Section 4.2.11 for more information about agricultural
impacts of the alternatives.

4.2.5

MANAGED LANDS

Managed lands include publicly managed lands such as state forests that are not designated as
Section 4(f) resources, private recreation and natural areas, and private properties whose owners
participate in federal, state, and local wetland, habitat, or other conservation and management
programs. These managed lands are identified and described in more detail in the following
sections along with the project alternatives’ potential impacts to these lands.
MANAGED LANDS – AFFECTED ENVIRONMENT
Detailed information on the presence of managed lands within the project area was acquired
through GIS/database searches, agency coordination, and field observations. Two wetland
mitigation sites, two Imperiled Bat Conservation Fund (IBCF) tracts, Eagle Slough Natural Area,
Green River State Forest, and two Natural Resources Conservation Service (NRCS) Wetland
Reserve Program (WRP) easements were identified as managed lands.
WETLAND MITIGATION SITES
Two privately owned forested wetland mitigation sites were identified within the project area in
Indiana. The project team coordinated with the U.S. Army Corps of Engineers (USACE) and the
Indiana Department of Environmental Management (IDEM) to obtain the boundaries of the
mitigation sites and entered them into the project GIS database. The mitigation sites are named
Vigo Coal and Liberty Mine and are depicted on the Environmental Features maps in Appendix A.
IMPERILED BAT CONSERVATION FUND EASEMENTS
The IBCF was established in 2009 through a partnership between the U.S. Fish and Wildlife Service
(USFWS) Kentucky Ecological Services Field Office, and Kentucky Natural Lands Trust (KNLT). The
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IBCF is a multi-faceted fund that uses a combination of grant, mitigation, and federal discretionary
funding to focus resources on bat, forest, and at-risk terrestrial species conservation in Kentucky.
The IBCF has helped protect more than 15,000 acres of important bat and forest habitat in Kentucky
through continued acquisition and protection of forested bat habitat, habitat management and
improvement, and focused research and monitoring efforts. A landscape-scale approach to bat and
forest conservation is expected to provide conservation benefits to forest-dwelling bats and other
species that occur in those habitats—benefits that are not likely possible through isolated, projectbased mitigation efforts (KNLT 2018). The federally endangered Indiana bat and federally
threatened northern long-eared bat habitat within the project area is discussed in Section 4.4.6.
John James Audubon State Park was expanded in 2015 when a 649-acre tract between Wolf Hills
Road and the Ohio River, known as the Audubon wetlands tract, was purchased using IBCF
funds. IBCF management restrictions, primarily related to forestry practices, remain in place even
though the parcel is now in state ownership and is considered a Section 4(f) resource. Because the
tract is a Section 4(f) resource, potential impacts to the tract as a Section 4(f) resource were
evaluated and are discussed in Chapter 5.
The DEIS identified two other IBCF parcels in the project area that are managed by the Southern
Conservation Corp (SCC). The one parcel is approximately 264 acres and is located west of US 41 and
south of the Ohio River. The other IBCF parcel is approximately 180 acres and is located east of Green
River Road 2 and south of the Ohio River. However, since the DEIS, KYTC acquired 5.69 acres of the
IBCF parcel located east of Green River Road 2 that lies within the proposed I-69 right-of-way as well
as an additional buffer to allow for potential revisions to the project’s design and construction in this
area. This advanced acquisition (i.e., prior to the conclusion of the NEPA process for the I-69 ORX
project) required preparation of a Categorical Exclusion (CE) document, which KYTC completed in
July 2020 (KYTC 2020). Following this acquisition, the remaining portion of the parcel was sold by
SCC to the USFWS and is now part of the Green River National Wildlife Refuge. In addition, the IBCF
parcel west of US 41 was also transferred to the USFWS and is now part of the Green River National
Wildlife Refuge. As a result, both of these parcels are considered Section 4(f) resources and, therefore,
any potential impacts to these parcels are discussed in Chapter 5. The IBFC parcel that was acquired
by KYTC is shown in Appendices A-3 and A-4, Sheet 7.
EAGLE SLOUGH NATURAL AREA
The 127-acre Eagle Slough Natural Area consists of wetland and mature bottomland forest that
is owned and managed by Sycamore Land Trust, a 501(c)(3) non-profit that protects southern
Indiana landscapes. Eagle Slough Natural Area is home to over 160 species of birds. Sycamore
Land Trust protects lands by acquiring nature preserves and holding permanent conservation
easements on privately owned land. Eagle Slough offers a walking trail with interpretive signage
along an old rail bed and a series of observation decks overlooking the wetlands and open water
lake. The bald cypress stands at Eagle Slough contain some of the largest bald cypress trees in the
state (Sycamore Land Trust 2018). Eagle Slough Natural Area is shown on the Environmental
Features maps, in Appendix A.
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GREEN RIVER STATE FOREST
Green River State Forest consists of 1,107 acres of two noncontiguous tracts of land located about
5 miles northeast of the City of Henderson in Henderson County, KY. Green River State Forest is
owned by the Commonwealth of Kentucky and managed by Kentucky Division of Forestry. It is
managed primarily for sustainable timber production and wildlife habitat conservation but also
includes hiking trails on a 0.85-acre portion of the property that is open to the public for
recreational use. This small portion of property was determined to be a Section 4(f) resource and
is discussed in Chapter 5.
WETLAND RESERVE PROGRAM/NRCS EASEMENTS
Privately owned managed lands can include properties enrolled in government cost-share
programs, such as the WRP. These types of cost-share programs are generally geared toward
managing resources for conservation purposes.
The WRP was a voluntary program that offered landowners the opportunity to protect, restore,
and enhance wetlands on their property. The U.S. Department of Agriculture (USDA) NRCS
provided technical and financial support to help landowners with their wetland restoration
efforts through WRP. This program offered landowners an opportunity to establish long-term
conservation and wildlife practices and protection. NRCS’ goal was to achieve the greatest
wetland functions and values, and optimum wildlife habitat, on every acre enrolled in the
program. Typical lands that were eligible for WRP included wetlands farmed under natural
conditions, farmed wetlands, prior converted cropland, lands that had the potential to become a
wetland as a result of flooding, and riparian areas that linked protected wetlands. Subsequent to
the WRP program, the Agricultural Act of 2014 established the Agricultural Conservation
Easement Program, which repealed WRP but did not affect the validity or terms of any WRP
contract, agreement, or easement entered into prior to the date of enactment.
Although all areas enrolled in the WRP program are not necessarily considered jurisdictional
wetlands, WRP tracts often include jurisdictional wetlands or areas that were converted to
wetlands. These areas may be considered jurisdictional even though they may lack one of the
three wetland criteria (i.e., hydrophytic vegetation, hydric soils, and/or wetland hydrology).
More detailed discussion of the WRP tracts is provided in the Waters of the U.S. Technical Report
(INDOT and KYTC 2018h), Appendix J-1.
As previously mentioned, John James Audubon State Park was expanded in 2015 when a 649-acre
tract between Wolf Hills Road and the Ohio River, known as the Audubon wetlands tract, was
purchased using IBCF funds. Most of this tract, however, is also designated as a WRP easement.
The WRP easement requirements managed by the NRCS remain in place even though the land is
now in public ownership and is considered a Section 4(f) resource. Because the tract is a Section
4(f) resource, potential impacts to the tract were evaluated and are discussed in Chapter 5.
There are three privately owned WRP easements in the project area. One is a 49-acre easement
located southwest of the I-69/US 41/Veterans Memorial Parkway interchange in Indiana. The
other two are 157-acre and 93-acre easements located south of the Ohio River and west of US 41.
All properties are shown on the Environmental Features maps in Appendix A.
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MANAGED LANDS – ENVIRONMENTAL CONSEQUENCES
Impacts to managed lands under each alternative are summarized in Table 4.2-2 and discussed
in the following sections. None of the alternatives would impact wetland mitigation sites or Green
River State Forest.
Table 4.2-2. Impacts to Managed Lands
WEST
ALTERNATIVE 1
(ACRES)

WEST
ALTERNATIVE 2
(ACRES)

Wetland Mitigation Sites

0

0

CENTRAL
ALTERNATIVES
1A, 1B, AND 1B
MODIFIED
(ACRES)
0

IBCF Tracts

0

0

1.3

Eagle Slough Natural Area

0

3.6

0

Green River State Forest

0

0

0

WRP Sites

4.9

7.2

0

Total

4.9

10.8

1.3

RESOURCE
(IMPACT TYPE)

Notes: 1. Impacts listed as acreage in the right-of-way. 2. The alternatives were designed to avoid impacts to wetland
mitigation sites.

NO BUILD ALTERNATIVE
The No Build Alternative would not impact any managed lands.
WEST ALTERNATIVE 1
As shown in Table 4.2-2, West Alternative 1 would directly impact 4.9 acres of the WRP tract in
Kentucky (Appendix A-1, Sheet 8).
WEST ALTERNATIVE 2
West Alternative 2 would directly impact 3.6 acres of the Eagle Slough Natural Area (Appendix
A-2, Sheets 3 and 4), and 7.2 acres of the WRP tract in Kentucky (Appendix A-2, Sheet 8). This
alternative would result in the greatest impacts to managed lands. Of the 3.6 acres of impacts to
Eagle Slough Natural Area, approximately 1.3 acres would be a noncontiguous parcel south of
Waterworks Road that consists of crops and regularly mown grass. The remaining impacts would
be limited to a narrow strip of forested habitat along the north side of Waterworks Road that is
part of the main parcel of the Eagle Slough Natural Area.
These impacts would be associated with a proposed Waterworks Road bridge over the new I-69.
CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED) AND 1B MODIFIED (SELECTED)
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would directly impact 1.3
acres of the 5.69-acre IBCF tract located east of Green River Road 2 that was acquired by KYTC
(Appendices A-3 and A-4, Sheet 7).
These alternatives would result in the least impacts to managed lands.
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4.2.6

ENVIRONMENTAL JUSTICE/TITLE VI

This section provides a summary of the Environmental Justice Technical Report (INDOT and KYTC
2018b) that was prepared for the I-69 ORX project and included in Appendix E-2.
Executive Order (EO) 12898, Federal Actions to Address Environmental Justice in Minority Populations
and Low-Income Populations, states that each federal agency “shall make achieving environmental
justice part of its mission by identifying and addressing, as appropriate, disproportionately high
and adverse human health or environmental effects of its programs, policies, and activities on
minority populations and low-income populations” (Office of the President 1994).
The Council on Environmental Quality (CEQ) provides guidance for addressing environmental
justice (EJ) concerns in the NEPA process. The guidance appears in Environmental Justice: Guidance
Under the National Environmental Policy Act (CEQ 1997). The CEQ guidance details four ways to
consider EJ under NEPA. In summary, a federal agency needs to analyze effects, propose
mitigation measures, provide opportunities for public outreach/involvement, and ensure
compliance review.
The most recent guidance on implementing EJ requirements by the U.S. Department of
Transportation (USDOT) is provided in USDOT Order 5610.2C (May 14, 2021), which states that
“it is the policy of [US]DOT to promote the principles of environmental justice (as embodied in
the Executive Order) through the incorporation of those principles in all [US]DOT programs,
policies, and activities” (USDOT 2021). The FHWA implemented the DOT order via FHWA Order
6640.23A, FHWA Actions to Address Environmental Justice in Minority Populations and Low-Income
Populations (June 14, 2012). The order provides methods to comply with existing applicable
regulations and requirements as well as administering FHWA’s “governing statutes so as to
identify and avoid discrimination and disproportionately high and adverse effects on minority
populations and low-income populations.”
As defined in USDOT Order 5610.2C App., minority populations include the following persons:
Black, Hispanic or Latino, Asian American, American Indian and Alaskan Native, and Native
Hawaiian and Other Pacific Islander (USDOT 2021).
CEQ guidance indicates that:
Minority populations should be identified where either: (a) the minority
population of the affected area exceeds 50 percent, or (b) the minority population
percentage of the affected area is meaningfully greater than the minority
population percentage in the general population or other appropriate unit of
geographic analysis….The selection of the appropriate unit of geographic analysis
may be a governing body’s jurisdiction, a neighborhood, census tract, or other
similar unit that is to be chosen so as to not artificially dilute or inflate the affected
minority population. (CEQ 1997)
In USDOT Order 5610.2C App., the USDOT defined low-income as “a person whose …
household income is at or below the Department of Health and Human Services (DHHS) poverty
guidelines” (USDOT 2021).
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CEQ guidance also states that low-income populations in an affected area should be identified with
the annual statistical poverty thresholds from the Bureau of the Census’ Current Population Reports
(CEQ 1997). To comply with USDOT and CEQ guidance, both household income data and poverty
data were collected to provide a more inclusive analysis of low-income populations and communities.
In addition to EO 12898 and all associated federal guidance and orders, Title VI of the Civil Rights
Act of 1964 (Title VI) states that “No person in the United States shall, on the grounds of race,
color, or national origin, be excluded from participation in, be denied the benefits of, or be
subjected to discrimination under any program or activity receiving federal financial assistance.”
Title VI bars intentional discrimination as well as disparate impact discrimination (i.e., a neutral
policy or practice that has an unequal impact on protected groups).
ENVIRONMENTAL JUSTICE/TITLE VI – AFFECTED ENVIRONMENT
Data and information on demographics and community characteristics provide a baseline for
analysis of potential impacts. To identify EJ populations and communities within the project area,
several data sources were used for minority and low-income persons in the project area. Data
products from the U.S. Census Bureau were used for demographic information, primarily the
2011 – 2015 American Community Survey (ACS) (U.S. Census Bureau 2015a). Data obtained
included race and Latino/Hispanic origin, household income, poverty status (low-income
persons), and number of vehicles available per housing unit. Historic data from the U.S. Census
(1990, 2000, and 2010) were also examined to study population growth trends throughout the
EMPO TDM area. This larger geographic area was used as a basis of comparison and to provide
a complete picture of the area surrounding the US 41 bridges. Locations of public schools with
Title 1 status or with 40 percent or higher low-income student populations were also identified.
Title I, Part A (Title I) of the Elementary and Secondary Education Act, as amended, provides
financial assistance to local educational agencies (LEAs) and schools with high numbers or high
percentages of children from low-income families.
The census analysis used the most recent data available at the census tract (CT) and census tract
block group (CTBG) levels from the U.S. Census Bureau’s 2011 – 2015 ACS. A CTBG is usually a
smaller geographic area within a CT. Within the project area, there are between one and five
CTBGs within individual CTs. CT data were examined for the affected environment of the project
area. CTBG data were examined for the environmental consequences to provide a more detailed
look of potential EJ effects.
Persons with low-income, as stated in USDOT Order 5610.2C App. per EO 12898, are defined as
those whose household income is below the DHHS poverty guidelines (USDOT 2021). As the
official poverty line defined by the Office of Management and Budget represents the federal
statistical definition of poverty, the Census Bureau poverty thresholds were used for the EJ
analysis to identify low-income populations and communities.
This section addresses only those population characteristics that are applicable to EJ
communities: minorities and low-income persons. Demographic data from each county within
the EMPO TDM area were included in the analysis of the affected environment to provide a more
complete picture of current users of the existing US 41 bridges.
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The counties within the EMPO TDM area have a wide range of demographic data (Table 4.2-3).
Minority populations range from 3.57 percent to 15.43 percent of the population. Low-income
populations range from 9.9 percent to 18.9 percent.
Table 4.2-3. County Demographic Data in 2015
TOTAL POPULATION

MINORITIES
(%)

LOW-INCOME
PERSONS (%)

Gibson County, IN

33,668

1,950 (5.79)

3,675 (11.20)

Posey County, IN

25,567

912 (3.57)

2,801 (11.09)

Vanderburgh County, IN

181,305

27,979 (15.43)

28,870 (16.56)

Warrick County, IN

60,995

4,083 (6.69)

5,926 (9.92)

Henderson County, KY

46,396

6,024 (12.98)

8,602 (18.95)

COUNTY

Source: U.S. Census Bureau 2015a.

Minority populations in the counties vary greatly (Table 4.2-4). The largest minority populations
are Black (23.1 – 58.6 percent), followed by Some Other Race/Two or More Races (16.9 – 39.7
percent) and Latino (15.8 – 28.9 percent). Several of the counties, CTs, and CTBGs have very low
numbers of minority populations. Following U.S. Census Bureau privacy guidance, these
numbers are not provided in any census table if they are less than 50.
Table 4.2-4. Minorities in 2015
NATIVE
SOME OTHER
HAWAIIAN/
RACE/
PACIFIC
TWO OR
LATINO (%)
ISLANDER MORE RACES
(%)
(%)

COUNTY

BLACK (%)

NATIVE
AMERICAN/
ALASKAN (%)

Gibson County,
IN

553 (28.40)

*

84 (4.31)

*

774 (39.70)

504 (25.90)

Posey County,
IN

339 (3.20)

*

109 (11.90)

*

200 (21.90)

264 (28.90)

Vanderburgh
County, IN

16,391 (58.60)

351 (1.25)

1,940 (6.93)

155 (0.55)

4,727 (16.90)

4,415 (15.80)

943 (23.10)

118 (2.89)

1,267 (31.00)

*

690 (16.90)

1,049 (25.70)

3,304 (54.90)

59 (0.98)

174 (2.89)

*

1,473 (24.50)

1,014 (16.80)

Warrick County,
IN
Henderson
County, KY

ASIAN (%)

Source: U.S. Census Bureau 2015a
*Totals less than 50 persons are not shown due to U.S. Census privacy guidance.

The project area includes parts of 10 CTs (four in Vanderburgh County and six in Henderson
County) (Figure 4.2-7). One of these tracts contains no population data due to its location within
the northern floodplain of the Ohio River (Tract 80100 in Vanderburgh County) and is not
included in the data tables.
Within the project area, the minority percentage of the population in the Vanderburgh County CTs is
above 20 percent, with over 50 percent in CT 01100 (Table 4.2-5 and Figure 4.2-7). In the Henderson
County CTs, the minority percentage ranges from a low of 4.66 percent to a high of 24.06 percent.
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Figure 4.2-7. U.S. Census Tracts in the Project Area
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Table 4.2-5. Project Area Census Tract Demographic Data in 2015
Total Population

Minorities (%)

Low-Income Persons
(%)

CT 01000, Vanderburgh County

4,191

1,505 (35.91)

1,254 (30.33)

CT 01100, Vanderburgh County

2,532

1,432 (56.56)

1,129 (44.59)

CT 03600, Vanderburgh County

4,397

1,113 (25.31)

1,030 (23.43)

CT 20100, Henderson County

1,646

396 (24.06)

575 (34.93)

CT 20200, Henderson County

1,591

285 (17.91)

548 (34.44)

CT 20601, Henderson County

6,753

692 (10.25)

829 (12.85)

CT 20602, Henderson County

5,482

1,185 (21.62)

1,296 (27.07)

CT 20701, Henderson County

4,975

232 (4.66)

767 (15.42)

CT 20702, Henderson County

6,913

402 (5.82)

613 (8.87)

Census Tract

Source: U.S. Census Bureau 2015a.

In the Vanderburgh County CTs, the low-income percentage of the population ranges from 23.43
percent to 44.59 percent. In the Henderson County CTs, the low-income percentage of the
population also varies widely, from 8.87 percent to 34.93 percent.
In most of the CTs in the project area, the predominant minority is Black (Table 4.2-6). In several
tracts, Some Other Race or Two or More Races are the most numerous minority.
Table 4.2-6. Census Tract Race and Ethnicity Data in 2015
CENSUS
TRACT

BLACK (%)

NATIVE
AMERICAN/
ALASKAN

ASIAN (%)

NATIVE
HAWAIIAN/
PACIFIC
ISLANDER

SOME OTHER
RACE/
TWO OR MORE
RACES (%)

LATINO (%)

VANDERBURGH COUNTY
CT 01000

1,064 (70.70)

*

*

*

217 (14.42)

224 (14.88)

CT 01100

1,163 (81.22)

*

*

*

106 (7.40)

163 (11.38)

CT 03600

748 (67.21)

*

*

*

66 (5.93)

299 (26.86)

HENDERSON COUNTY
CT 20100

250 (63.13)

*

*

*

130 (32.83)

*

CT 20200

200 (70.18)

*

*

*

*

68 (23.86)

CT 20601

179 (25.87)

*

84 (12.14)

*

147 (21.24)

259 (37.43)

CT 20602

749 (63.21)

*

*

*

342 (28.86)

85 (7.17)

CT 20701

*

*

*

*

176 (75.86)

*

CT 20702

167 (41.54)

*

*

*

155 (38.56)

*

Source: U.S. Bureau of Census 2015a.
*Totals less than 50 persons are not shown due to U.S. Census privacy guidance.
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The percentage of the population in poverty varies widely in the project area. Two additional
demographic factors are provided in Table 4.2-7: households with no vehicles available, and the
Title 1 status of elementary schools either within an individual CT or whose attendance zones are
within an individual CT.
Table 4.2-7. Census Tract Income and Title 1 School Data in 2015
LOW-INCOME
PERSONS (%)

HOUSEHOLDS WITH
NO VEHICLES
AVAILABLE (%)

TITLE 1
ELEMENTARY
SCHOOL

CT 01000, Vanderburgh County

1,254 (30.33)

210 (12.89)

Yes

CT 01100, Vanderburgh County

1,129 (44.59)

246 (22.69)

Yes

CT 03600, Vanderburgh County

1,030 (23.43)

119 (6.56)

Yes

CT 20100, Henderson County

575 (34.93)

159 (20.05)

Yes

CT 20200, Henderson County

548 (34.44)

116 (19.05)

Yes

CT 20601, Henderson County

829 (12.85)

395 (13.09)

Yes

CT 20602, Henderson County

1,296 (27.07)

249 (12.47)

Yes

CT 20701, Henderson County

767 (15.42)

157 (7.41)

Yes

CT 20702, Henderson County

613 (8.87)

*

Yes

CENSUS TRACT

Source: U.S. Census Bureau 2015a. U.S. Department of Education 2017.
*Household totals that would include less than 50 persons are not shown due to U.S. Census Bureau privacy guidance.

These demographic factors were used in addition to poverty data to get a better picture, and
confirm the location of, low-income populations and communities. In the case of households with
no vehicle available, the data generally follow the poverty data, and therefore confirm the
presence of low-income persons in the project area.
When 40 percent or more of a school's students are eligible for free and reduced-price school
meals and apply for the meal program, the school can apply for federal funding through Title 1
of the 1965 Elementary and Secondary Education Act. Some schools have more than 40 percent
of eligible students but do not have a federally funded program. Elementary schools have the
smallest attendance zones and a tighter geographic analysis area; therefore, these schools are
included in Table 4.2-7.
The CTs in Vanderburgh County either contain a Title 1 elementary school or are within the
attendance zone of a Title 1 elementary school. All elementary schools in Henderson County are
Title 1 schools. The census data indicate that there are low-income persons throughout the project
area.
COMMUNITY OF COMPARISON
U.S. Census data were examined to determine what geographic area should be established as a
Community of Comparison (COC). A COC needs to represent a larger community that can be
used for comparison to the communities affected by a project.
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For the I-69 ORX project, there are two distinct geographic areas that are affected: the immediate
project area that would experience the direct effects of construction and, because it involves a
river crossing with alternatives that include tolling, the larger geographic area with populations
that use the existing US 41 bridges to cross the Ohio River.
Five COCs were examined to identify an appropriate geographic area for the EJ analysis.
Two COCs were examined to determine the potential direct effects of the project:
•

Project area

•

Project area expanded to include the Evansville Promise Zone (EPZ)

Three COCs were examined to determine the potential effects of tolling:
•

EMPO service area

•

EMPO TDM area which includes a larger geographic network of users of existing US 41
corridor, potential users of any new crossing of the Ohio River, and combinations of
existing and proposed new crossings

•

Additional counties outside of the EMPO TDM area (i.e., Daviess, Union, and Webster),
identified through the public involvement process as having the potential for effects

U.S. Census data were examined at the CTBG level for each COC. The CTBGs are the geographic
area used for the Affected Communities (ACs) for the analysis. Data for the COCs are included
in the Environmental Justice Technical Report in Appendix E-2. The data presented here are for the
two COCs that were selected for use in the analysis.
PROJECT AREA COMMUNITY OF COMPARISON
There are 19 CTBGs within the project area. Several CTs are not broken down into separate block
groups by the U.S. Census. The total population in the project area CTBGs is 26,747 persons.
Results of the analysis for this COC are listed below, summarized in Table 4.2-8, and depicted in
Figure 4.2-8.
•

One CTBG, 10002, has over 50 percent minorities.

•

The percent of minorities in the project area CTBGs is 14.50 percent. For the AC
comparison, 25 percent greater than this percentage is 18.12 percent minorities. Five
CTBGs have 18.12 percent or greater minorities and are therefore ACs, as highlighted in
yellow in Table 4.2-8. Including 10002, six CTBGs were identified as ACs.

•

There are 5,189 persons with low-income/below the poverty level in the project area, or
19.63 percent of persons. For the AC comparison, 25 percent greater than this percentage
is 24.54 percent persons with low-income. Seven CTBGs met the low-income threshold
and were therefore ACs, as highlighted in yellow. Five of the CTBGs were identified as
both minority and low-income ACs. Because of this overlap, there were eight total ACs
identified within the project area.
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Figure 4.2-8. Affected Communities that Meet Environmental Justice Threshold in the Project
Area Community of Comparison
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Table 4.2-8. U.S. Census Demographic Data for the Project Area Community of Comparison
TOTAL
POPULATION

MINORITIES
(PERCENT)

LOW-INCOME
PERSONS
(PERCENT)

Project Area

26,747

3,877 (14.50)
(AC Threshold:
18.12)

5,189 (19.63)
(AC Threshold:
24.54)

CTBG 10002, Vanderburgh County, IN

1,168

627 (53.68)

554 (48.13)

CTBG 10003, Vanderburgh County, IN

1,345

414 (30.78)

364 (27.06)

CTBG 11004, Vanderburgh County, IN

659

268 (40.67)

323 (49.01)

CTBG 36002, Vanderburgh County, IN

1,371

399 (29.10)

596 (43.47)

CTBG 36003, Vanderburgh County, IN

1,000

*

131 (13.10)

CTBG 201001, Henderson County, KY

1,646

396 (24.06)

575 (34.93)

CTBG 202001, Henderson County, KY

1,591

285 (17.91)

548 (34.44)

CTBG 206011, Henderson County, KY

1,105

328 (29.68)

99 (8.96)

CTBG 206012, Henderson County, KY

800

88 (11.00)

186 (31.58)

CTBG 206013, Henderson County, KY

1,951

77 (3.95)

310 (16.56)

CTBG 206014, Henderson County, KY

1,510

110 (7.28)

204 (13.62)

CTBG 206015, Henderson County, KY

1,387

89 (6.42)

*

CTBG 206021, Henderson County, KY

2,686

275 (10.24)

480 (17.87)

CTBG 207011, Henderson County, KY

466

*

*

CTBG 207012, Henderson County, KY

2,428

190 (7.83)

290 (11.94)

CTBG 207013, Henderson County, KY

1,334

*

*

CTBG 207021, Henderson County, KY

905

*

*

CTBG 207022, Henderson County, KY

1,795

218 (12.14)

222 (12.37)

CTBG 207023, Henderson County, KY

1,600

*

219 (13.69)

PROJECT AREA AND CTBGS

Source: U.S. Census Bureau 2015a.
* Totals less than 50 persons are not shown due to U.S. Census privacy guidance.
CTBG – Census Tract Block Group.
Orange Box – Affected Community with EJ Populations ≥ 50 percent.
Yellow Box – Affected Community with EJ Populations ≥ 25 percent of the COC

EMPO TRAVEL DEMAND MODEL AREA COMMUNITY OF COMPARISON
The EMPO TDM area is the COC for tolling effects. Additional detail regarding the COCs
developed for the EJ analysis can be found in the Environmental Justice Technical Report in
Appendix E-2. The five counties within the EMPO TDM area contain 85 CTs, within which are
287 CTBGs. To provide consistency between the direct and tolling effects COCs, CTBGs were also
used in the EMPO TDM COC analysis. The total population of this area in 2015 was 347,931
persons. Results of the analysis are summarized below and depicted in Figure 4.2-9.
•

Ten CTBGs have 50 percent or greater minorities.

•

Minorities are 11.77 percent of the population. For the AC comparison, 25 percent greater
than this is 14.71 percent. There are 76 CTBGs that met this threshold and are therefore
ACs.
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Figure 4.2-9. Affected Communities that Meet Environmental Justice Threshold in the EMPO
Travel Demand Model Area Community of Comparison
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•

There are 49,874 persons with low-income in the project area, or 14.78 percent of the
population. For the AC comparison, 25 percent greater than this is 18.47 percent. There
are 92 CTBGs that met this threshold and are therefore ACs.

•

There is an overlap of both minority and low-income ACs, as in the other COC. Because
of this overlap, there are 118 total ACs within the EMPO TDM COC.

All the CTBGs identified as ACs have been assessed for disproportionately high and adverse
effects.
ENVIRONMENTAL JUSTICE/TITLE VI – ENVIRONMENTAL CONSEQUENCES
Data and information from the U.S. Census Bureau and other sources, such as free and reduced
school lunch programs and the public involvement process, were used to identify potential EJ
populations and communities. Residential and community facility relocations, changes in
community cohesion, changes in access to community facilities, changes in response times for
emergency services, noise and vibration effects, and the effects of tolling were all examined to
assess effects to these populations. The trigger for an EJ effect is defined as “disproportionately
high and adverse human health or environmental effects” (EO 12898). These effects were
examined in CTBGs that have the potential for EJ populations or communities and were then
compared to effects in those CTBGs that do not meet the thresholds for EJ populations. The
identification of EJ populations and communities is based on whether the minority or low-income
population percentage of a census defined area is greater than the minority or low-income
population percentage of a broader geographic area. Individual block groups were identified
where a minority population percentage “exceeds 50 percent” or is “meaningfully greater” than
“the minority population percentage in the general population or other appropriate unit of
geographic guidance” (CEQ 1997).
INDOT guidance from 2012 states that:
potential EJ impacts are detected by locating minority populations and lowincome populations in and near the project area, calculating their percentage in
the area relative to a reference population, and determining whether there will be
adverse impacts to them. The reference community is typically a county, city, or
town and is called the community of comparison (COC). The community that
overlaps the project limits is called the affected community (AC). The AC needs to
be contained within the COC. (INDOT 2012)
The INDOT guidance further states that the AC has a “population of concern for environmental
justice if the population is more than 50 percent minority or low-income or if the percentage of
low-income population or minority population in the AC is 25 percent higher than the percentage
of low-income or minority population in the COC” (INDOT 2012). For example, if Vanderburgh
County was chosen as a COC, the percentage of minorities in a CTBG (the AC) would be
identified as having the potential for an environmental justice population if its percentage of
minorities was 25 percent higher than the county. KYTC guidance from 2014 notes that minority
and low-income population percentages should be considered when deciding what alternatives
to carry forward (KYTC 2014c).
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The USDOT definition of disproportionately high and adverse effect on minority and low-income
populations is an adverse effect that:
is predominately borne by a minority population and/or a low-income population
or will be suffered by the minority population and/or low-income population and
is appreciably more severe or greater in magnitude than the adverse effect that
will be suffered by the non-minority population and/or non-low-income
population. (USDOT 2021)
A series of six Community Conversations was held in the study area in CTBGs identified as
having the potential for EJ populations to provide additional information on the project to these
groups, and to gather residents’ and business owners’ feedback and questions about the project.
Three were held in Henderson and three in Evansville; all were promoted extensively to increase
participation. Input received at these meetings has been incorporated throughout this chapter as
it relates to specific effects that were concerns of the communities. Additional detail on public
outreach for the project is presented in Chapter 8.
DIRECT EFFECTS
This direct effects analysis represents a preliminary examination of the potential relocations,
neighborhood and community cohesion, community facilities, access to the transportation
network, and noise effects associated with the project alternatives. Figures 4.2-10a and 4.2-10b
show the project alternatives and the ACs located within the project area.
Relocations
The No Build Alternative would require no right-of-way acquisition and therefore would not
result in any residential or business relocations. Each of the build alternatives has the potential to
impact communities and populations in the project area through residential relocations. However,
there are no residential relocations in ACs, based on the Project Area COC and as shown in Table
4.2-9. It should be noted that Race Track Road is the dividing line between two CTBGs (CTBG
206013 and CTBG 207012) and is also the center street of Shady Tree Mobile Home Park. This
divides the community census data for the park between two different CTBGs. This community
would experience relocations of half of the community under West Alternatives 1 and 2. This
community has potential for low-income persons because the elementary school with an attendance
zone that covers this area (Bend Gate) is a Title 1 school based on the high percentage of students
that receive free and reduced-price lunches. All of the elementary schools in Henderson County
were Title 1 schools in the 2015–2016 school year.
Commercial relocations would occur under the West Alternatives. Through input received in the
Business Information Survey Summary (Appendix C-9), which is discussed in detail in the project’s
Socioeconomic Technical Report (Appendix E-1), several of these relocations have EJ implications.
The Audubon Chrysler dealership, located at 2945 US Highway 41 North in Henderson, noted in its
survey response that it is the area’s primary provider of in-house auto-financing for low-income and
minority customers. The dealership reports that its customer base is primarily minority individuals
and low-income households. This dealership would be relocated under West Alternative 2.
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Central Alternatives 1A/1B

Figure 4.2-10a. Affected Communities within West Alternatives 1 and 2 and Central
Alternatives 1A and 1B
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Figure 4.2-10b. Affected Communities within Central Alternative 1B Modified
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Table 4.2-9. Residential Relocations
COUNTY/CTBG

AFFECTED
COMMUNITIES

NUMBER OF RELOCATIONS BY ALTERNATIVE
WEST
ALTERNATIVE
1

WEST
ALTERNATIVE
2

CENTRAL
ALTERNATIVES
1A AND 1B

CENTRAL
ALTERNATIVE
1B MODIFIED

COUNTY TOTAL
Vanderburgh
County Total

N/A

0

0

0

0

Henderson
County Total

N/A

242

96

3

2

CENSUS TRACT BLOCK GROUP
CTBG 206013
Henderson
County

No

191

52

0

0

CTBG 206014
Henderson
County

No

36

35

0

0

CTBG 206015
Henderson
County

No

0

0

1

1

CTBG 207012
Henderson
County

No

15

9

0

0

CTBG 207013
Henderson
County

No

0

0

2

1

CTBG Total1

N/A

242

96

3

2

Sources: U.S. Census Bureau 2015a.
1

Census Tract Block Groups with no relocation impacts are not included in the table.

A full discussion of the Business Information Survey is provided in the project’s Socioeconomic
Technical Report (Appendix E-1). There are used car dealerships along US 41 and south of the US
41/US 60 interchange that are not being relocated.
Several businesses at 2000 North Elm Street in Henderson would be relocated under West
Alternative 1. One of these is the Social Security Administration offices in Henderson. In the
Business Information Survey response, it was noted that the office serves disadvantaged groups,
including low-income and minority households.
Relocations are discussed in more detail in Section 4.2.7.
Neighborhoods and Community Cohesion
Community impacts were assessed based on changes in community cohesion and the potential
effects on response times of emergency services providers. A detailed analysis of community
cohesion effects is provided in Section 4.2.2.
The No Build Alternative would not be expected to affect neighborhoods and community
cohesion.
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Direct effects to community cohesion in Evansville and Vanderburgh County would not be
expected under any of the build alternatives.
Under West Alternatives 1 and 2, communities in Henderson located to the west of the project
area, between Wolf Hills Road and Watson Lane, could experience isolation and a loss of overall
cohesion with the surrounding community. South of Barker Road, West Alternative 1 would split
a residential area. Two mobile home parks and two apartment complexes would also be affected
by relocations under both West Alternatives. The CTBGs in these areas do not exceed the lowincome or minority thresholds for EJ populations.
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would not have any direct
effect to neighborhoods or community cohesion in any ACs.
The build alternatives would have minimal effects on access for emergency service response and
school bus routes (INDOT and KYTC 2018b).
Community Facilities
The No Build Alternative would not be expected to affect community facilities.
The West Alternatives would relocate one church, The Father’s House, which is not in an AC.
There are no community facility relocations with Central Alternatives 1A and 1B (Preferred) and
1B Modified (Selected).
Access to the Transportation Network
Effects from changes to the transportation network were assessed based on physical changes to
the roadway network due to construction of the proposed project.
The No Build Alternative would not affect existing access to the transportation network.
Access by EJ communities to the transportation network within Evansville would not be
adversely affected by any of the build alternatives.
Both West Alternatives 1 and 2 would alter the access to and from the western side of Henderson,
particularly between Walnut and Watson Lanes. Access to the eastern side of the project area and
US 41 from Sunset Lane, Mark Drive, Elmwood Drive, Palmer Circle, and Marlou Court would
be limited to new crossings of the alternatives, instead of through existing access from Walnut
Lane and Race Track Road. The CTBGs in this area were not identified as having EJ populations.
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would not result in an
adverse effect on EJ community access to or from the existing transportation network and new
interchanges would be provided at US 60, US 41, and existing I-69. For Central Alternatives 1A
and 1B (Preferred), all existing roadways intersected by the alternative would be grade separated.
Similarly, for Central Alternative 1B Modified (Selected), all existing roadways intersected by the
alternative would be grade separated, except for Kimsey Lane which would be relocated on the
west side of the alternative along the existing southbound section of US 41 and reconnect with
the existing Kimsey Lane on the east side of the alternative via Van Wyk Road. Also, on the east
side of the alternative, Kimsey Lane would be relocated to connect with the US 41 interchange.
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In addition, the alternative would sever one private access road to a utility (i.e., a gas transmission
header facility) and farmland. Access to the utility and farmland would be provided from the east
side of the alternative via the Bowling Lane extension.
All of the build alternatives, regardless of tolling, would reduce traffic volumes and improve LOS
on US 41 as compared with the No Build alternative, even with the removal of one or both of the
US 41 bridges. Figure 2.2-1 in Chapter 2 shows that in 2045 traffic on US 41 through the business
district in Henderson and across the US 41 bridges would function at LOS F, as compared with
LOS B to LOS E under the build alternatives with and without tolls, as shown in Figures 4.1-2,
4.1-3, 4.1-4a, and 4.1-4b. Therefore, the EJ analysis did not identify any disproportionately high
and adverse traffic related impacts to EJ populations, other than tolling impacts which are
discussed below.
Additional detail regarding access changes is provided in Section 4.1.3.
Noise
The No Build and build alternatives were analyzed to identify potential disproportionately high
and adverse noise and vibration effects to EJ populations. A full discussion of noise impacts
appears in Section 4.2.10.
Noise impacts are not predicted to occur disproportionately in ACs. Under the West Alternatives,
2 percent of impacts occur in ACs; this would not constitute a disproportionate effect on EJ
populations. Under Central Alternatives 1A and 1B (Preferred), 1 percent of impacts occur in
ACs; this would not constitute a disproportionate effect on EJ populations. There are no noise
impacts in ACs under Central Alternative 1B Modified (Selected).
TOLLING EFFECTS
Alternative financing, including tolling, has become an integral part of the revenue stream for
infrastructure projects. In other locations around the country, tolling has been viewed as
potentially inequitable since higher-income persons could be more prevalent users than lowerincome persons. The effects of tolling on EJ populations must be assessed to comply with EO
12898. Adverse effects as well as offsetting benefits and mitigation measures were considered in
the EJ analysis.
To help evaluate the equity issues associated with tolling and use of I-69 and US 41, an analysis
was conducted using the EMPO TDM to determine whether low-income populations living
within the EMPO TDM area could be expected to use any tolled facility less frequently than
higher-income populations. Census data were disaggregated into the geographic areas
comprising the Traffic Analysis Zones (TAZs) within the EMPO TDM. EJ TAZs and the trips that
originate within these TAZs were identified based on the thresholds detailed in the EMPO TDM
COC discussion.
Establishing toll rates for the I-69 ORX project is not part of the NEPA process. As such, to conduct
a conservative analysis of direct tolling costs, the toll rate structure for the Louisville-Southern
Indiana ORB project, a similar river crossing of the Ohio River, was used for the EJ analysis. The
toll rate when the facility opened in 2016 was $2.00 for each crossing in passenger vehicles. Note
Chapter 4 – Affected Environment and Environmental Consequences

4-80

I-69 Ohio River Crossing Project
Final Environmental Impact Statement
that toll rates for Central Alternative 1B Modified (Selected) were updated to reflect an assumed
open to traffic year of 2033 with an inflation rate of 2.5 percent per year. Therefore, the assumed
toll rate for Central Alternative 1B Modified (Selected) was updated to $3.00 for cars. When the
final toll policy is established for this crossing, toll rates could be higher or lower than these rates.
Higher toll rates could have more impacts or require additional mitigation, and conversely lower
toll rates could have fewer impacts and require less mitigation.
Five toll scenarios were evaluated as a part of the tolling traffic model:
•

West Alternative 1 – One US 41 bridge remains; toll rates of $2.00 per crossing for cars on
I-69 and US 41

•

West Alternative 1 – One US 41 bridge remains and is not tolled; toll rates of $2.00 per
crossing for cars on I-69

•

West Alternative 2 – US 41 bridges removed; toll rates of $2.00 per crossing for cars on
I-69

•

Central Alternative 1A (Preferred) – One US 41 bridge remains; toll rates of $2.00 per
crossing for cars on I-69 and US 41

•

Central Alternative 1B (Preferred) – One US 41 bridge remains and is not tolled; toll rates
of $2.00 per crossing for cars on I-69

•

Selected Alternative 1B Modified (Selected) – One US 41 bridge remains and is not tolled;
toll rates of $3.00 per crossing for cars on I-69

Each of these scenarios was evaluated for the individual measures listed in the following sections.
Tolling is discussed further in Section 4.8.1.
Equity of Costs
Tolling all users at the same rate could appear to be a regressive tax that would take a larger
percentage of income from a low-income user than from a higher-income user. Two measures of
equity between these users were compared in this section—direct tolling costs to users and the
costs of diverting to other non-tolled river crossing options.
The decision to incur the costs of the toll rests on a driver’s willingness and ability to pay. FHWA
wrote a series of primers on tolling and pricing of transportation facilities and notes in IncomeBased Equity Impacts of Congestion Pricing that tolling or pricing “places responsibility for travel
choices squarely in the hands of the individual traveler, where it can best be decided and
managed” (FHWA 2008). Choosing a route of travel is a function of the value of using I-69 relative
to a non-tolled US 41. When the value of time savings for a potential user exceeds the toll charge,
provided that the user has the ability to pay, that user is benefited by taking the tolled option.
As stated previously, a toll rate of $3.00 for each crossing in a car would provide a conservative
scenario for toll rates. In this case, a daily commuter using a tolled bridge would pay $6.00 per
day over an average 260 work-days in a year, or $1,560 annually. For those persons below the
2015 poverty guideline for a single person family/household of $11,770 (i.e., low-income), that
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would amount to almost 13 percent of their total income reported to the U.S. Census Bureau. To
compare low-income users to other users in the EMPO TDM area, the same calculation was made
using the range of 2015 median household income of the counties within the EMPO TDM area.
At the county level, in the EMPO TDM area, the median household income ranges from $41,036
to $62,185, which would result in a direct tolling cost range of 2.5 – 3.8 percent of income. This is
less than one quarter of the percentage of total income for low-income users. A survey of
households located in the project area within EJ communities indicates that low-income residents
cross the bridge less frequently than other survey respondents and that discretionary trips make
up a larger percentage of their cross-river trips. See Section 8.1.3 and Appendix C-9 for more
information about the survey.
Under the West Alternative 1 US 41 tolled scenario, West Alternative 2, and the Central
Alternative 1A (Preferred) where the US 41 bridge would be tolled, with no available non-tolled
crossing, the low-income users would, therefore, be required to pay a toll for non-discretionary
cross-river trips (employment or school). Direct costs to these low-income users, as detailed in
the calculations in the previous paragraph, would be three times the percentage of total income
for higher-income users. The direct costs of the toll would likely be an adverse effect to lowincome populations. In addition, this effect would likely be disproportionately high because it is
three times the proportion of their total income, compared to higher-income users. In the case of
discretionary trips, such as shopping or entertainment, the low-income users could choose to
remain on their side of the Ohio River or add to the cost of their trip by using I-69. In the case of
the latter, direct costs would similarly be four times the percentage of income than higher-income
users and would therefore likely be a disproportionately high and adverse effect for the lowincome users. The impact of tolling on household finances was a prominent theme at the
Community Conversations in Henderson. Residents noted that many people live on a limited
income and they could not afford a toll of any amount, even for occasional trips. For the
alternatives that do not provide a non-tolled crossing, Chapter 4 of the Environmental Justice
Technical Report (Appendix E-2) identifies potential strategies that may mitigate the
disproportionately high and adverse effects to EJ populations, which include: transponder
purchase via cash, cash-loading of transponders, widespread availability of transponders, a
frequent-user/commuter card, and/or a reduced toll rate for the US 41 bridge for verifiable lowincome users. If any of those alternatives had been identified as the Selected Alternative, an
analysis of those mitigation strategies, as well as potential benefits to EJ populations, would have
been completed to determine whether the project would have a disproportionately high and
adverse effect. Because these alternatives were not selected and the strategies were not evaluated,
the impacts for those alternatives continue to be described as “likely”, as shown in Table 4.2-10.
Under the West Alternative 1 and Central Alternative 1B (Preferred) and 1B Modified (Selected),
the non-tolled US 41 scenarios, it is anticipated that the low-income users would use the free US
41 bridges. Direct costs to these users would not occur and, therefore, would not result in a
disproportionately high and adverse effect.
The US 41 bridges are currently the only crossing of the Ohio River in the region. The nearest
crossing to the east is approximately 31 miles away in Owensboro and the nearest crossing to the
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west is approximately 40 miles away. A user who chooses not to use any of the tolled options
would likely use the diversion through Owensboro, resulting in a maximum detour of
approximately 62 miles. The cost of the diversion would be in the time and fuel spent driving the
detour. The 2017 IRS reimbursement rate for business miles is $0.535 per mile (IRS 2017). This
would equate to a cost of $33.17. The reimbursement rate for medical or moving purposes is $0.17
per mile, which would equate to a cost of $10.54. Either of these rates would result in a much
higher cost to a user than choosing the tolled option of I-69. The addition of the user’s time
involved in taking a diversion would result in even higher costs. The likelihood of a user truly
diverting to one of these other crossings is low, given the distance and time involved. Users could
feel compelled to use one of the tolled options.
Equity in Geographic Effects
Three different aspects of geographic effects were analyzed for equity: 1) locations of the users
forecasted to use the crossings, 2) communities affected by traffic diversions, and 3) the location
of access points to the new facility. The Environmental Justice Technical Report in Appendix E-2
provides more details regarding this analysis.
The analysis included TAZs within the TDM and focused on trip length to compare EJ and nonEJ trips across the river. The analysis found that the length of EJ trips was shorter than non-EJ
trips. These trips did not lengthen by more than 0.2 miles between the different toll scenarios. It
was projected that EJ users from low-income areas would access I-69 at rates that are equivalent
to those from higher-income areas. Traffic diversions to avoid a tolled facility were analyzed to
determine if they would occur through potential EJ TAZs. Ten corridors in Indiana and Kentucky
were included in the analysis. Traffic was assigned to these corridors for both the No Build
Alternative and build alternatives. ADT was used as the measurement criterion between the
alternatives. The analysis indicated that there were relatively minor variations between the
alternatives. No specific communities were projected to be affected by traffic diversions.
Under both West Alternatives, access in Evansville to the new I-69 would be similar to the existing
access to I-69 and US 41. Access to the new facility would be on existing I-69 in Indiana just east
of the I-69/US 41/Veterans Memorial Parkway interchange. Connections to US 41 to the north and
Veterans Memorial Parkway to the west would be provided. For West Alternative 1, the
alternative would bridge over Waterworks Road and Nugent Drive while local access to
Waterworks Road and Ellis Park would be maintained by US 41. This would not adversely affect
low-income or minority populations because the existing local access would be maintained. For
West Alternative 2, although local access via US 41 to Waterworks Road and Nugent Drive would
be removed, a new interchange would be provided at Nugent Drive and east-west access would
be maintained via Waterworks Road bridging over the alternative; therefore, it would not
adversely affect low-income and minority populations.
Under Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected), access in
Evansville to the new I-69 would be from the existing I-69 and would be of a similar type to the
existing crossing on the US 41 bridges. The new I-69 bridge would include four lanes, and the
sections of the proposed new I-69 beyond the new bridge would also include four lanes. The
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location of the access to I-69 would not adversely affect low-income or minority populations and
would allow the same access to the new facility for all users.
In Henderson, West Alternative 1 would not provide access to I-69 from Wolfs Hills Road and
Stratman Road but access between these roads and US 41 would remain. West Alternative 2
would provide access to I-69 from Wolf Hills Road, Stratman Road, and US 41 via an interchange.
The one CTBG (CTBG 207012) in this area has not been identified as an AC. Both West
Alternatives would provide access to I-69 from Watson Lane via an interchange. There are three
CTBGs in this area, one of which (CTBG 206011) has been identified as an AC. Both West
Alternatives would also provide access at US 60 similar to the existing access to US 60 via US 41.
In addition, the alternatives would modify the existing US 60/US 41 interchange to provide
connections to and from existing US 41, US 60, and I-69.
Under Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected), access in
Henderson to I-69 would be at two locations through new interchanges. Access to I-69 via US 60
would not be in an AC. Access to I-69 at US 41, south of Henderson, would occur in two CTBGs,
one of which (CTBG 206012) has been identified as an AC. For Central Alternatives 1A and 1B
(Preferred), this is a system interchange and would not provide direct access to the CTBGs, which
is similar to the existing conditions because US 41 in this area is an expressway with limited
access. For Central Alternative 1B Modified (Selected), this is a service interchange that would
provide new access to the CTBGs, including CTBG 206012, which is an AC. Access to the new
facility from this AC would also occur from the existing interchange at US 41 and US
60.Compared to Central Alternatives 1A and 1B (Preferred), Central Alternative 1B Modified
(Selected) would provide one new additional access point to this AC, which would increase
access to this AC.
During the Community Conversations, attendees in Henderson expressed concern that they will
be shouldering much more of the burdens, such as right-of-way impacts and tolls, than Evansville
residents. With the I-69 ORX project, Henderson residents believe that, if both bridges are tolled,
they may have to re-evaluate where they work, receive medical treatment, and travel for
entertainment.
Equity Between Modes
The equity concerns associated with tolling are usually alleviated by the fact that a tolled facility
enhances transit and other commuting choices within the project area or in a geographic area
adjacent to the alternatives. In the I-69 ORX project area, this is not the case. The existing transit
systems, HART, METS, and Warrick Area Transit System (WATS), do not cross the Ohio River
using the US 41 bridges. Neither HART, METS, nor EMPO offers formal vanpool services for
commuters. There are no formal park and ride lot facilities in the area.
The METS Comprehensive Operations Analysis: Five Year Service Plan includes a recommendation
for a formal park and ride lot facility and includes a stand-alone report on an EvansvilleHenderson Express Service (METS 2015). A regularly scheduled service connecting two existing
transfer terminals was considered the most feasible alternative. The cost of the service is proposed
for $1.00, with reduced fares for senior citizens, persons with disabilities, and students.
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Low-income users of I-69 would not have a formal choice to share the cost of tolls through
carpools or to use transit across the river, which are traditionally viable options to avoid paying
a toll. Users could attempt to form informal carpools to share the cost of tolls. If a cross-river
express service were implemented through a METS-HART partnership, the transit fare would be
half of the I-69 toll, based on the proposed cost of the cross-river service (METS 2015). For the
tolled alternatives, this would provide better equity between the modes of travel.
Availability of Free River Crossings
Under the scenarios that toll both crossings (i.e., West Alternative 1 with tolls on the US 41 bridge
and Central Alternative 1A) or remove both US 41 bridges (i.e., West Alternative 2), there would
be no free river crossings in the Evansville/Henderson area. The nearest free crossing would be
31 miles to the east of the area, in Owensboro, KY.
Under West Alternative 1 and Central Alternatives 1B and 1B Modified, the non-tolled US 41
scenarios, there would still be a free river crossing.
During the Community Conversations, most attendees stated that they would accept a tolled I-69
crossing if one of the US 41 bridges remained free and in-service. Residents said it is unfair for
Evansville and Henderson residents to be expected to possibly pay tolls for all crossings, when
compared to toll-free options available at similar bridges in Louisville, KY. When specifically
asked, most people who attended the Community Conversations agreed that keeping only one
US 41 bridge (instead of both bridges) in service is acceptable if it is not tolled. Finally, most
attendees in both cities felt that with no toll-free options, West Alternative 2 was not a workable
alternative.
Access for Emergency and Social Services
As stated previously, establishing a toll rate for either I-69 or US 41 is not part of the NEPA
process. Other aspects of toll operations, such as free or reduced-price access for government or
social service vehicles, are also not included in the NEPA process.
Travel Time Differences between Alternatives
To assess potential impacts to EJ populations and communities, studies and reports of priced
transportation facilities around the U.S. were reviewed, including tolled facilities, managed lanes,
and congestion pricing. Since the increasing implementation of pricing strategies on limited
access roadways throughout the U.S., there has been new research and analysis on the effects of
all forms of pricing on EJ populations. The FHWA developed a series of primers on tolling and
congestion pricing, which include the effects on transit, tolling and road pricing, managed lanes,
and individual project case studies. The primer Income-Based Equity Impacts of Congestion Pricing
references independent research and articles on multiple projects throughout the United States.
In particular, travel time is a measurable criterion analyzed for priced transportation facilities.
In addition to the location of users and trip lengths discussed previously, travel time differences
between the alternatives were investigated in the EJ traffic analysis. When compared to the No
Build Alternative, the build alternatives have decreased times for both EJ and non-EJ zones for
the mid-range and high toll polices. This is due to the greater share of traffic using the high speed
Chapter 4 – Affected Environment and Environmental Consequences

4-85

I-69 Ohio River Crossing Project
Final Environmental Impact Statement
I-69 crossing, when tolls are applied to both bridges. Only for the low toll policy, where US 41 is
non-tolled, does the travel time increase over the no-build condition. This is due to the more
traffic electing to use the non-tolled US 41 and traveling longer distances due to the overall
increased capacity and connectivity provided by the combined system of crossings. Note that
even with the low toll policy, the EJ trips have lower travel times than the non-EJ Trips.
The traffic analysis indicates that all trips in the project area would benefit from added capacity,
including those on I-69 and US 41. The trips generated from EJ TAZs would have lower travel
times than trips generated from non-EJ TAZs. The highest travel times for both EJ and non-EJ
trips would be for West Alternative 2 and the non-tolled US 41 alternatives. The travel time
impacts are presented in more detail in the Traffic Technical Report (Appendix D-1). Based on the
results of the travel time analysis, the build alternatives would benefit users because they would
provide better access, mobility, and reliable travel time.
Under the build alternatives that provide both a free and tolled option (i.e., US 41 bridge without
tolls and I-69 bridge with tolls), when the value of time savings for a potential user exceeds the
toll charge, that user is benefited by taking the tolled option. Some drivers may choose not to pay
for access to I-69 or a tolled US 41 bridge every day, but research from other facilities notes that
“all income groups value the choice of a reliable trip travel time that is available to them” (FHWA
2008). The choice to use a tolled facility by a driver instead of a non-tolled facility that could have
a less reliable trip time would depend on the availability of adjustments to other commute
choices, such as forming a carpool to share the cost of a toll and/or “flexibility of time” (working
hours or other commitments, such as child care) (FHWA 2008). The decision to use I-69 or a tolled
US 41 bridge is based on the value of the user’s time, when the choice must be made between the
free or tolled option, because “all income groups value the ‘insurance’ of a reliable trip time when
they absolutely need it” (FHWA 2008).
Changes in travel time would not be expected to adversely affect emergency response or access
to employment, education, child care, and religious, community, and recreation facilities. As
presented in the travel time analysis, the trips generated from EJ TAZs would have slightly lower
travel times than trips generated from non-EJ TAZs.
Transponder Acquisition and Use
Credit cards or bank accounts (cashless technology) have traditionally been the primary sources of
funds to set up and use a transponder toll device. However, these forms of payment may not always
be used by low-income users. Alternatives to the use of cashless technology for toll collection could
be provided to allow for acquisition of transponders. While development of the details of a toll
system, including rates and transponder acquisition, are not part of the NEPA process, it is believed
that transponders for any of the build alternatives could be like EZ-Pass, used in both Indiana and
Kentucky. In northern Indiana, the concessionaire sells EZ-Pass transponders on-line with a credit
card or electronic funds transfer and at retail locations for cash. The Louisville area has two EZ-Pass
options, one for the local area only and one that is valid throughout the EZ-Pass system. Both
options are available for cash or credit purchase and replenishment.
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SUMMARY OF ENVIRONMENTAL JUSTICE EFFECTS
Table 4.2-10 presents a summary of the potential EJ effects for each of the alternatives. The effects
are similar for several of the build alternatives. West Alternative 2 and the build alternatives with
both a remaining tolled US 41 bridge and a tolled I-69 bridge would likely have more adverse
effects on low-income communities and populations. They do not offer a viable free option to
cross the Ohio River and, in the absence of mitigation as described previously, would likely have
disproportionately high direct user costs.
Table 4.2-10. Environmental Justice Effects
BUILD ALTERNATIVES
WEST ALT. 1

CENTRAL ALT. 1
A–
WITH
US 41
BRIDGE
TOLL

B AND B
MODIFIED –
WITHOUT
US 41
BRIDGE
TOLL

NO BUILD
ALT.

0

0

0

N/A

No

No

No

No

No

2

3

2

4

0

N/A

Equitable Direct Costs

No

Yes

No

No

Yes

N/A

Users from EJ TAZs

Yes

Yes

Yes

Yes

Yes

Yes

Adverse Diversion Effects

No

No

No

No

No

No

Availability of Free
Crossings

No

Yes

No

No

Yes

Yes

Travel Time Equity

Yes

Yes

Yes

Yes

Yes

Yes

Would Likely Cause
Disproportionate Effects

Yes

No

Yes

Yes

No

No

EJ CRITERIA

WITH
US 41
BRIDGE
TOLL

WITHOUT
US 41
BRIDGE
TOLL

WEST
ALT. 2

0

0

No

Noise Receptors in ACs

Relocations in ACs
Community Effects in ACs

West Alternative 1 and Central Alternative 1B and 1B Modified with a toll-free US 41 bridge
crossing would not be expected to cause adverse or disproportionately high effects on lowincome or minority populations, in accordance with the provisions of EO 12898 and FHWA Order
6640.23A for the following reasons: there would be no residential, commercial, and community
facility relocations within EJ populations; no impacts to neighborhoods, community cohesion,
and access within EJ populations; noise impacts would not be disproportionately high to EJ
populations, and there would be a toll-free option available to low-income users. Tolling is
discussed further in Section 4.8.1.
A beneficial impact associated with Central Alternative 1B Modified (Selected) would be that the
stormwater detention basins would reduce downstream flooding in EJ communities. See Section
4.4.3 for additional details on floodways and floodplains.
Chapter 7 provides a discussion of project commitments and potential mitigation measures.
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4.2.7

RIGHT-OF-WAY AND RELOCATIONS

This section describes the areas that would be affected by relocations resulting from the I-69 ORX
alternatives. This section also presents the right-of-way and relocations required to construct each
alternative and discusses potential relocation concerns.
RIGHT-OF-WAY AND RELOCATIONS – AFFECTED ENVIRONMENT
Land use in the project area is primarily agriculture, residential, parks and recreation, and
commercial. Agricultural land use is primarily located near the Ohio River and in the southern
portion of the project area. Residential land use is mostly located within the city boundaries of
both Evansville and Henderson. In the City of Evansville, established residential neighborhoods
are present north of I-69. In the City of Henderson, residential land use begins at the Ohio River
and stretches east toward the central portion of the project area. Residential land use includes
single-family homes, mobile home communities, and apartment complexes.
Parks and recreation land use is mostly along the Ohio River in the northern portion of the project
area. Commercial areas exist within the City of Henderson, generally along US 41 and US 60,
including the US 41 commercial strip. Land use in the project area is described in detail in
Section 4.2.4.
A detailed description of the population groups that could be affected by relocations in the project
area is provided in Section 4.2.1. For the build alternatives, residential relocations would only occur
in Kentucky, primarily within the City of Henderson. A search of residential and commercial real
estate listings was conducted in February and April 2018. This search used several sources to
compile the number, price, and size of available single-family homes and rental units inside the
Henderson city limits or in unincorporated areas surrounding Henderson. The search for available
commercial sites included the City of Henderson and Henderson County. An additional search was
conducted in Vanderburgh County to identify available relocation sites for three commercial
properties that would be relocated in Indiana. The methodology and sources used for this search
are further described in Section 7.2 of the Socioeconomic Technical Report (Appendix E-1).
One hundred single family homes were on the market at the time of the search. The sizes ranged
from two to six bedrooms, although most were three or four bedrooms (Zillow 2018). Thirtyseven rental properties were listed, including apartments, duplexes, houses, and a townhouse
(Apartments.com 2018, Craigslist Western Kentucky Region 2018). The City of Henderson Code of
Ordinances (City of Henderson 2020) limits the placement of mobile homes to the
R-MH: Manufactured Home District zones. An estimated 90 percent of the area currently zoned
for mobile homes is occupied. In addition, some areas where mobile homes are currently located
are no longer zoned for this use.
There were 40 commercial sites on the market at the time of the search, ranging in size from
individual offices to warehouses (Loopnet.com 2018, Century 21 Commercial 2018, Kentucky
Real Estate Alliance [KCREA] 2018, Commercial Property Information Exchange [CPIX] 2018).
Some could support multiple businesses, and several of the sites were for lease. Additional details
regarding listed properties are provided in Section 7.2 of the Socioeconomic Technical Report
(Appendix E-1).
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RIGHT-OF-WAY AND RELOCATIONS – ENVIRONMENTAL CONSEQUENCES
The I-69 ORX alternatives would convert land to transportation use. Table 4.2-11 summarizes the
land required for each alternative. Section 4.2.11 provides additional details about farmland
impacts, and Section 4.2.4 provides a detailed tabulation of impacts by land use category.
Table 4.2-11. Land Use Impacts
LAND USE
CATEGORY

WEST
ALTERNATIVE 1
(ACRES)

WEST
ALTERNATIVE 2
(ACRES)

CENTRAL
ALTERNATIVES
1A AND 1B
(ACRES)

Agriculture1

178

152

402

CENTRAL
ALTERNATIVE 1B
MODIFIED
(ACRES)
612

Residential

45

21

5

6

Commercial

42

67

0

<1

Other2

68

58

13

13

Total

333

298

420

631

1 Agricultural impacts may differ from the farmland impacts due to analysis methodology differences. See Section 4.2.11
for farmland impacts.

Other land use includes industrial, institutional and governmental, parks and recreation, communications, state forest,
and vacant/undeveloped land

2

A residential relocation occurs when a house, apartment, or mobile home is removed by the
project. Each residential building could have more than one dwelling unit, such as duplexes and
apartment buildings. The relocations that would be required for the alternatives consider both
the number of residential buildings and the number of dwelling units. Likewise, many of the
commercial buildings in the project area contain multiple businesses and the evaluation considers
both the number of commercial buildings and the number of businesses, or units. Table 4.2-12
shows the number of relocations that would be required for each build alternative. Additional
details about the relocation types are provided in Section 7.1 and 7.2.5 of the Socioeconomic
Technical Report (Appendix E-1).
The following sections summarize the required displacements and potential relocation concerns
for each alternative.
NO BUILD ALTERNATIVE
The No Build Alternative would not require residential relocations or commercial displacements.
WEST ALTERNATIVE 1
Maps showing relocations for West Alternative 1 are provided in Appendix A-1. West
Alternative 1 would require the most residential relocations (242 units). In addition, 25
businesses, one church, and one commercial farm facility would be displaced. Furthermore, 116
mobile homes, or nearly half of the mobile homes in the City of Henderson, would be relocated.
West Alternative 1 would also require relocations in areas with an elevated concentration of
households with no vehicles, individuals with LEP, and/or persons with disabilities (Section 4.2.1).
The market values of available houses are on average 85 percent higher than the assessed value
of the impacted houses. On average, houses in Henderson are listed at 17 percent more than the
assessed value, which accounts for a portion of this difference.
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Table 4.2-12. Relocations by Type and Alternative
TYPE

WEST
ALTERNATIVE 1
BUILDINGS

UNITS

WEST
ALTERNATIVE 2
BUILDINGS

UNITS

CENTRAL
ALTERNATIVES 1A
AND 1B
BUILDINGS

CENTRAL
ALTERNATIVE 1B
MODIFIED

UNITS

BUILDINGS

UNITS

RESIDENTIAL RELOCATIONS
Apartment

4

34

6

54

0

0

0

0

Farm House

1

1

1

1

0

0

0

0

Mobile Home

116

116

13

13

0

0

0

0

House

88

91

26

28

3

3

2

2

Total

209

242

46

96

3

3

2

2

COMMERCIAL RELOCATIONS
Retail

3

5

10

21

0

0

0

0

Auto Dealer or
Mechanic

2

2

9

9

0

0

0

0

Bar/Restaurant

7

7

11

11

0

0

0

0

Medical

2

2

3

4

0

0

0

0

Gas Station/
Convenience
Store

3

3

6

6

0

0

0

0

Other

6

6

11

11

0

0

0

0

Total

23

25

50

62

0

0

0

0

OTHER RELOCATIONS
Place of
Worship

1

1

1

1

0

0

0

0

Commercial
Farm Facility

1

1

1

1

0

0

0

0

Notes: 1. West Alternatives 1 and 2 would impact planned Merrill Place commercial lots, not included above. 2. Central
Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would impact planned Eagle Ridge and Braxton Park
residential lots, not included above. 3. Other business types include a flea market, landscaping business, manufactured
home sales, rental office, scrap yard, bank, D.J. services, hotel/motel, insurance, realty, and wireless tower.

In addition, the average square footage of the available houses is 85 percent greater than the
displaced houses with the same number of bedrooms. The lot sizes for the available houses are also
larger than those that would be displaced (Zillow 2018). Additionally, the inventory of available
houses inside the Henderson city limits or in unincorporated areas surrounding Henderson is not
sufficient to accommodate the number of houses displaced, specifically for 3-bedroom houses.
There are additional available residential properties in Evansville, and these may be considered at
the relocatee’s discretion. Strategies for addressing the shortage of available replacement housing,
including phased relocation, would need to be investigated under this alternative.
West Alternative 1 would relocate about 34 rental units. Based on current listings, there may be
sufficient available replacement rental units, depending on the size of the displaced units. However,
the relocations would consume nearly all the available rental units in the City of Henderson. In
addition, many of the displaced rental units are in CTBGs with elevated concentrations of individuals
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with disabilities and households with no available vehicle. Given the limited supply of rental
properties, finding replacement rental units with comparable accommodations and multimodal
access—including walking, biking, and/or transit—could be difficult. There are additional available
rental units in Evansville, and these may be considered at the relocatee’s discretion.
West Alternative 1 would relocate 116 mobile homes. This represents a removal of nearly half the
mobile homes in the project area. Due to zoning restrictions, it does not appear there would be
sufficient sites to relocate these mobile homes. Mobile home parks represent a unique relocation
situation because the acquisition of a mobile home lot potentially represents both a loss of a
business rental income and a residential relocation, including a potential relocation of the mobile
home itself. It can be difficult to find similarly priced housing or rental units when relocating
mobile home owners and/or renters. In addition, most of the displaced mobile homes are in a
CTBG with an elevated concentration of individuals with LEP, and translation services may be
needed to facilitate the relocation process.
There are 40 potential commercial relocation sites to accommodate 25 businesses from 23 different
buildings impacted by West Alternative 1. This inventory could be sufficient, but does not consider
specialty facilities that some businesses require, such as fuel storage and space for pumps at a gas
station. Some businesses, especially those that depend on visibility, could prefer to relocate near new
interchanges. For West Alternative 1, the amount of vacant land near interchanges is limited.
There are commercial, multi-family, and single-family homes planned in the Merrill Place
development (Appendix A-1, Sheet 11). There are also planned single-family homes in the Braxton
Park and Eagle Ridge subdivisions (Appendix A-3, Sheets 9 – 11). Therefore, additional residential
and commercial relocation sites may become available due to planned and future development.
However, it is not certain if such sites would be available at the time of the project’s construction.
WEST ALTERNATIVE 2
Maps showing relocations for West Alternative 2 are provided in Appendix A-2. West
Alternative 2 would displace 62 businesses, more than any other alternative. In addition, 96
residential units, including 13 mobile homes, one church, and one commercial farm facility,
would be displaced (Table 4.2-12). West Alternative 2 would also require relocations in areas
with an elevated concentration of households with no vehicles, individuals with LEP, and/or
persons with disabilities (Section 4.2.1). It appears there would be enough housing inventory
available to relocate the single-family and mobile homes that would be displaced by West
Alternative 2. Similar to West Alternative 1, the market value of the potential replacement
housing is higher than the assessed value of the impacted houses, which is attributed to listing
prices that are higher than the assessed value and greater house and lot sizes for the available
houses when compared to displaced houses with the same number of bedrooms. In addition, the
number of displaced rental units would exceed the number of available replacement units by 17
units. This shortfall could be greater depending on the size of the impacted units. There are
additional available single-family homes and rental units in Evansville, and these may be
considered at the relocatee’s discretion. Finally, accommodations for persons with disabilities and
who require multi-modal access could be a concern for many impacted renters. Translation
services may also be required to facilitate the relocation process for persons with LEP.
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West Alternative 2 has the highest number of business impacts because it would displace
62 businesses from 50 different buildings. This exceeds the 40 sites currently available on the open
market, although it is possible that many of these sites could accommodate multiple businesses.
This potential shortfall could be even greater depending on the specific needs of some businesses.
CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED) AND 1B MODIFIED (SELECTED)
Maps showing relocations for Central Alternatives 1A and 1B (Preferred) and 1B Modified
(Selected) are provided in Appendices A-3 and A-4. In addition, preliminary property impacts
(i.e., parcels) for Central Alternative 1B Modified (Selected) are shown in Appendix A-5. None of
these alternatives would require any commercial relocations. Central Alternative 1B Modified
(Selected) would require the fewest residential relocations (two units), and Central Alternatives
1A and 1B (Preferred) the second fewest (three units). There would be sufficient replacement
housing in the area for these relocations. None of the relocations would occur in areas with
elevated concentrations of population subgroups.

4.2.8

VISUAL/AESTHETICS

METHODOLOGY
A Visual Impact Assessment (VIA) (INDOT and KYTC 2018l) (Appendix F-1) was prepared to
examine the potential impacts to community visual resources associated with the project. It is
consistent with the policies and methodology outlined in the FHWA’s document Guidelines for
the Visual Impact Assessment of Highway Projects (FHWA 2015) and other relevant and established
materials including local zoning, land use, and ordinances.
The VIA follows the professional observational approach, which "makes assumptions about the
visual preferences of viewers based on why people have chosen to occupy a certain location”
(FHWA 2015). Results were presented to the RCAC on June 26, 2018, and feedback was received.
Broader public feedback will be gathered during the DEIS comment period. The VIA establishes
the visual environment for each alternative, assesses the visual resources of the project area, and
identifies viewer response to those resources from both resource and user perspectives. Most
importantly, it analyzes the visual impacts to the environment resulting from proposed
development, and investigates the means available to mitigate the effects of such development
prior to implementation. The VIA process is conducted in four phases:
•

Establishment – The purpose of the establishment phase is to identify the baseline
conditions of the project area. This phase determines the visual character of the proposed
project, regulatory context, and the area of visual effect (AVE).

•

Inventory – The inventory phase provides the visual baseline (existing conditions) to
which the alternatives will be assessed. To create a baseline, the affected environment and
population, and the existing visual quality, were evaluated.

•

Analysis – The purpose of the analysis phase is to assess impacts on visual quality by
evaluating the compatibility of the impacts with the existing environment, viewer
sensitivity to the impacts, and the degree of the impacts.

•

Mitigation – The mitigation phase may involve the enhancement of beneficial impacts and
the avoidance, minimization, or compensation of adverse impacts. Mitigation techniques

Chapter 4 – Affected Environment and Environmental Consequences

4-92

I-69 Ohio River Crossing Project
Final Environmental Impact Statement
address the specific impacts created by the alternatives. They may be applied at different
stages of the project’s lifespan, including construction and completion. The mitigation
phase determines the mitigation types and techniques.
VISUAL/AESTHETICS – AFFECTED ENVIRONMENT
The AVE (Figures 4.2-11a and 4.2-11b) is the area of project visibility and is determined by
assessing the physical constraints of the landscape and the physiological limits of human sight.
The AVE is defined using two viewshed types. Static viewsheds are what neighbors of the
proposed project can see in 360 degrees from a stationary location. Dynamic viewsheds are what
travelers of the proposed project can see while moving. The AVE is described using landscape
units. Landscape units are geographic units defined by viewsheds and landscape types.
Landscape types are described according to geography, ecology, and land use patterns.
LANDSCAPE UNITS
Landscape units provide a framework for evaluating visual resources and were defined and
mapped according to landform, vegetation, color, and manmade development (Figures 4.2-12a
and 4.2-12b). The five landscape units identified in the VIA are residential, natural, rural,
floodplain, and urban.
Residential
The residential landscape unit comprises visually homogeneous residential structures that
possess a high degree of visibility. It is defined by housing uses adjacent to the alternatives. The
views between the proposed project and adjacent housing uses are typically unobstructed. The
visual integrity of adjacent housing units is compromised by the proposed project.
Natural
The natural landscape unit comprises natural and recreational landscapes or environments
adjacent to the interstate right-of-way. Natural areas may limit or obstruct longer views to and
from the proposed project. Natural areas are masked by vegetation or water and contain
variations of colors, textures, and patterns associated with the ecosystems they represent.
Rural
The rural landscape unit comprises large tracts of agricultural croplands and associated
structures. Rural landscapes typically allow longer views to and from the proposed project,
especially during the months of the year when crops are harvested. The number and density of
man-made structures are minimal.
Floodplain
Floodplains are defined as low-lying areas adjacent to a river or water body that are prone to
flooding. The floodplain landscape unit is characterized by long, flat views along the river or
water body and typically allow for longer views to and from the proposed project. The interstate
will typically be elevated in these areas.
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Central Alternatives 1A/1B
West Alternative 2

Figure 4.2-11a. Area of Visual Effect - West Alternatives 1 and 2 and Central Alternatives 1A
and 1B
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Figure 4.2-11b. Area of Visual Effect - Central Alternative 1B Modified
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Central
Alternatives
West Alternative
2 1A/1B

Figure 4.2-12a. Landscape Units - West Alternatives 1 and 2 and Central Alternatives 1A
and 1B
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Figure 4.2-12b. Landscape Units – Central Alternative 1B Modified
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Urban
The urban character landscape unit comprises established commercial or business areas,
public/semi-public institutional or public administration sites, and industrial areas adjacent to
the interstate right-of-way. Urban uses are characterized by a large number of structures spaced
tightly together. A substantial amount of built infrastructure is provided to support urban uses.
Additional vehicular access is provided in urban conditions.
VIEWER GROUPS
The affected population of the AVE includes those whose views are affected by the alternatives.
Viewers are defined by their relationship to the proposed project and their visual preferences;
they are either neighbors or travelers. For the VIA, these viewer groups have been further
subdivided based on their visual preferences for natural harmony, cultural order, and project
coherence. The FHWA 2015 VIA Guidelines provide further explanation of viewer groups.
Neighbors
Neighbors are those who are adjacent to, and have views of, the alternatives. Neighbors within
the study area include residential, recreational, retail, commercial, and agricultural neighbors.
Travelers
Travelers are those who are traveling on and have views from the alternatives. Travelers within
the study area include commuting, touring, and shipping motorists, as well as pedestrian and
bicycling travelers.
VIEWSHEDS
Viewsheds are used to assess the visual impacts of the interstate improvements.
Each key view illustrates the existing and proposed visual environment and is defined by what
can be seen and valued by viewer groups within the landscape units. The methodology for
evaluating the visual quality was based on specific resource indicators including natural
harmony, cultural order, and project coherence. Table 4.2-13 lists the criteria for defining the level
of visual quality associated with natural harmony, cultural order, and project coherence. All three
criteria must be high in order to have views of high visual quality. Chapter 5 of the Visual Impact
Assessment provides additional information on each viewshed (Appendix F-1).
According to the Guidelines for the Visual Impact Assessment of Highway Projects, judgment of each
criterion is based on how changes in exposure and awareness to introduced elements affected the
experience of each impact to visual compatibility (FHWA 2015). Each of the three elements is
evaluated separately on a scale of 1 (low) to 7 (high).
Visual quality is determined by the following equation:
Visual Quality = (Natural Harmony + Cultural Order + Project Coherence) / 3
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Table 4.2-13. Visual Quality Evaluation
CRITERIA

Natural Harmony

Cultural Order

HIGH QUALITY

MODERATE/AVERAGE
QUALITY

LOW QUALITY

Highly memorable

Somewhat memorable

Not memorable

Elements form distinct
and/or diverse visual
patterns

Elements form somewhat
distinct and/or diverse visual
patterns

Elements lack distinct
and/or diverse visual
patterns

Minimal to no non-typical
visual intrusions

Some non-typical visual
intrusions

Many non-typical visual
intrusions; encroaching
elements are an “eyesore”
to viewers

Visual intrusions are
somewhat sensitive to and
integrated with the
surrounding landscape

Visual intrusions lack
sensitivity to and
integration with the
surrounding landscape

Visual intrusions are
sensitive to and integrated
Project Coherence
with the surrounding
landscape

The visual compatibility of the project with the existing environment describes the visual impacts
to natural harmony, cultural order, and project coherence. It is assessed for each landscape unit
by comparing the visual quality of key views before the resource change to the visual quality of
key views after the resource change, as summarized by the following equation:
Visual Resource Change = Proposed Visual Quality Score – Existing Visual Quality Score
Visual resource change and visual impacts can be positive (beneficial), negative (adverse), or
neutral:
•

Beneficial impacts are those that are favorable or advantageous to the visual quality
associated with an alternative. A positive score indicates a beneficial impact.

•

Adverse impacts are those that prevent success or development, or are harmful or
unfavorable. A negative score indicates an adverse impact.

•

Neutral impacts are those that have no change on the visual quality. A score of zero
indicates a neutral impact.

The selection of singular views to represent each landscape unit within the project area for all
alternatives would result in a skewed assessment of the alternatives. Therefore, viewpoints from
each prototypical landscape unit were selected for each project alternative to make direct
comparisons. These views represented typical views by neighbors and travelers and were chosen
for their effectiveness in depicting the visual impacts of the proposed project improvements. They
are organized according to landscape unit.
Figures 4.2-13a and 4.2-13b and Figure 4.2-14a and 4.2-14b illustrate the location and direction of
view of each key view in the AVE.
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Central Alternatives 1A/1B
West Alternative 2

Figure 4.2-13a. Key Views – Area of Visual Effect – South – West Alternatives 1 and 2
and Central Alternatives 1A and 1B
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Figure 4.2-13b. Key Views – Area of Visual Effect – South – Central Alternative 1B Modified
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Central Alternatives 1A/1B
West Alternative 2

Figure 4.2-14a. Key Views – Area of Visual Effect – North – West Alternatives 1 and 2
and Central Alternatives 1A and 1B
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Figure 4.2-14b. Key Views – Area of Visual Effect – North – Central Alternative 1B Modified
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VISUAL/AESTHETICS – ENVIRONMENTAL CONSEQUENCES
The impacts of the build alternatives on visual quality were assessed by evaluating how the visual
character of the AVE would be altered and how viewers’ experiences would change. The
anticipated viewer response to these changes for each landscape unit was also provided. Each
viewshed embodies the visual characteristics of the corresponding landscape unit. The impacts
of the build alternatives on the visual quality of each landscape unit are presented in Table 4.2-14
through Table 4.2-18 and described below.
RESIDENTIAL VIEWSHEDS
The impacts of the build alternatives on the visual quality in the residential landscape unit is
presented in Table 4.2-14.
Table 4.2-14. Residential Viewsheds
KEY VIEW

VIEWER GROUP

EXISTING
CONDITION

PROPOSED
CONDITION

VISUAL
QUALITY
CHANGE

WEST ALTERNATIVE 1
View 1:
Springer Road/Springer
Drive

Residential Neighbors

Moderate/
Average

Low

Adverse

View 2:
Donna Drive/Johnson
Drive

Commuting Travelers
Pedestrian Travelers
Bicycling Travelers

Moderately
High

Low

Adverse

WEST ALTERNATIVE 2
View 3:
Elm Street/Canary Lane

Residential Neighbors
Civic Neighbors

Moderately Low

Low

Adverse

View 4:
US 41/Harmony Lane

Commuting Travelers
Touring Travelers
Shipping Travelers
Pedestrian Travelers
Bicycling Travelers

High

Moderate/
Average

Adverse

CENTRAL ALTERNATIVES 1A, 1B, AND 1B MODIFIED
View 5:
Culpepper Court

Residential Neighbors

Moderate/
Average

Moderately Low

Adverse

View 6:
US 60/Jackson McClain
Property

Commuting Travelers
Touring Travelers
Shipping Travelers

Very High

Very High

Neutral

Viewer Response
Based on the physical factors of the project area, the predicted viewer response to the changes
brought on by the alternatives in the residential landscape unit would be adverse. The residential
viewer group would have prolonged exposure to the alternatives. In many cases, they would be
close to, and have unobstructed views of, the alternatives. Although they may become
desensitized to views over time, residential neighbors could have high sensitivity to the visual
effects of the alternatives.
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NATURAL VIEWSHEDS
The impacts of the build alternatives on the visual quality in the natural landscape unit is
presented in Table 4.2-15.
Table 4.2-15. Natural Viewsheds
KEY VIEW

VIEWER GROUP

EXISTING
CONDITION

PROPOSED
CONDITION

VISUAL
QUALITY
CHANGE

WEST ALTERNATIVE 1
View 7:
Elm Street/Atkinson Park
Circle

Commuting Travelers
Touring Travelers
Pedestrian Travelers

Moderate/

Moderate/

Average

Average

Low

Very Low

Adverse

Low

Low

Neutral

Moderately
High

Moderate/

Neutral

Bicycling Travelers

View 8:

Recreational Neighbors

Elm Street/Atkinson Park
Road (Shelter)

Residential Neighbors
Civic Neighbors

WEST ALTERNATIVE 2
View 9:
John James Audubon
State Park

Recreational Neighbors
Civic Neighbors

View 10:

Commuting Travelers

US 41/John James
Audubon State Park

Touring Travelers
Shipping Travelers

Average

Adverse

CENTRAL ALTERNATIVES 1A, 1B, AND 1B MODIFIED
View 11:
Green River Road 2/
Green River State Forest

Recreational Neighbors
Agricultural Neighbors

Very High

Moderate/
Average

Adverse

Viewer Response
Based on the physical factors of the project area, the predicted viewer response to the changes
brought on by the alternatives in the natural landscape unit for recreational neighbors would be
both neutral and adverse depending on the view and alternative. This viewer group may have
infrequent but long durations of exposure to the alternatives. Levels of exposure would depend
largely on proximity to the alternatives. In natural areas with dense vegetation, recreational
neighbors exhibit little awareness of the alternatives. However, in natural areas with minimal
vegetation, recreational neighbors could exhibit high awareness of the alternatives. In these
conditions, recreational neighbors would likely to be adversely affected by changes to their
surrounding environment.
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RURAL VIEWSHEDS
The impacts of the build alternatives on the visual quality in the rural landscape unit is presented
in Table 4.2-16.
Table 4.2-16. Rural Viewsheds
KEY VIEW

VIEWER GROUP

EXISTING
CONDITION

PROPOSED
CONDITION

VISUAL
QUALITY
CHANGE

WEST ALTERNATIVE 1
View 12:
US 41/Waterworks Road

Commuting Travelers
Touring Travelers
Shipping Travelers

Moderately
High

Moderate/
Average

Adverse

WEST ALTERNATIVE 2
View 12:
US 41/Waterworks Road

Commuting Travelers
Touring Travelers
Shipping Travelers

Moderately
High

Moderately
High

Neutral

CENTRAL ALTERNATIVES 1A, 1B, AND 1B MODIFIED
View 13:
Weinbach Avenue
View 14:
US 60/CSX Railroad

Commuting Travelers
Touring Travelers
Shipping Travelers
Agricultural Neighbors

Moderately
High

Moderate/

Moderately
High

Moderate/

Average

Average

Adverse

Adverse

Viewer Response
Based on the physical factors of the project area, the predicted viewer response to the changes
brought on by the alternatives in the rural landscape unit for agricultural neighbors was neutral.
This viewer group is largely transitory and would have prolonged seasonal exposure to the
alternatives. They would have largely unobstructed views of the alternatives, but they would be
focused on the task at hand and would have little awareness of the interstate.
In addition, they may become desensitized to views over time and experience low sensitivity to
the visual effects of the alternatives.
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FLOODPLAIN VIEWSHEDS
The impacts of the build alternatives on the visual quality in the floodplain landscape unit is
presented in Table 4.2-17.
Table 4.2-17. Floodplain Viewsheds
KEY VIEW

VIEWER GROUP

PROPOSED
CONDITION

VISUAL
QUALITY
CHANGE

Very High

Moderate/Average

Adverse

Moderately High

Moderately High

Neutral

Very High

Neutral

EXISTING
CONDITION

WEST ALTERNATIVE 1
View 15:

Commuting
Travelers

US 41/Borrow Pit Wetlands

Touring Travelers
Shipping Travelers

View 16:

Commuting
Travelers

US 41/Ellis Park

Touring Travelers
Shipping Travelers

WEST ALTERNATIVE 2
View 15:

Commuting
Travelers

US 41/Borrow Pit Wetlands

Touring Travelers

Very High

Shipping Travelers

View 16:

Commuting
Travelers

US 41/Ellis Park

Touring Travelers

Moderately High

Moderate/
Average

Adverse

Shipping Travelers
CENTRAL ALTERNATIVES 1A, 1B, AND 1B MODIFIED
View 17:
Shawnee Drive

Agricultural
Neighbors

Moderately High

Moderate/
Average

Adverse

Viewer Response
Based on the physical factors of the project area, the predicted viewer response to the changes
brought on by the alternatives in the floodplain landscape unit for agricultural neighbors was
both neutral and adverse. This viewer group is largely transitory and would have prolonged
seasonal exposure to the alternatives. They have largely unobstructed views of the alternatives,
but they would be focused on the task at hand and would have little awareness of the interstate.
In addition, they may become desensitized to views over time and experience low sensitivity to
the visual effects of the alternatives.
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URBAN VIEWSHEDS
The impacts of the build alternatives on the visual quality in the urban landscape unit is presented
in Table 4.2-18.
Table 4.2-18. Urban Viewsheds
KEY VIEW

VIEWER GROUP

PROPOSED
CONDITION

VISUAL
QUALITY
CHANGE

Moderate/
Average

Moderately High

Beneficial

Moderate/
Average

Moderately Low

Adverse

Low

Low

Neutral

High

Beneficial

Moderately Low

Adverse

EXISTING
CONDITION

WEST ALTERNATIVE 1
View 18:

Commuting
Travelers

US 41/Watson Lane

Touring Travelers
Shipping Travelers

View 19:
US 41/Superior Auto
View 21:
Washington Street/US 41

Civic Neighbors
Residential
Neighbors
Civic Neighbors

WEST ALTERNATIVE 2
View 18:

Commuting
Travelers

US 41/Watson Lane

Touring Travelers

Moderate/
Average

Shipping Travelers
View 19:
US 41/Superior Auto

Civic Neighbors

View 20:

Commuting
Travelers

US 41/Wendy’s

Touring Travelers

Moderate/
Average
Moderate/

Moderate/

Average

Average

Low

Low

Neutral

Shipping Travelers
View 21:
Washington Street/US 41

Residential
Neighbors

Neutral

Civic Neighbors
CENTRAL ALTERNATIVES 1A, 1B, AND 1B MODIFIED

View 21:
Washington Street/US 41

Residential
Neighbors

Low

Low

Neutral

Civic Neighbors

Viewer Response
Based on the physical factors of the project area, the predicted viewer response to the changes
brought on by the alternatives in the urban landscape unit for retail and commercial neighbors
was beneficial, adverse, and neutral. These viewer groups would have prolonged exposure to the
alternatives. They are close to, and would have somewhat unobstructed views of, the alternatives.
Like residential neighbors, retail and commercial neighbors may become desensitized to views
over time, but they could have high sensitivity to the visual effects of the alternatives.
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HIGHWAY TRAFFIC NOISE BARRIERS
Highway traffic noise barriers are an important element to be considered within the VIA. The
visual impacts of highway traffic noise barriers for neighbors and travelers of the alternatives are
both beneficial and adverse. Highway neighbors experience frequent and prolonged periods of
exposure to views of the noise barriers. Beneficial visual impacts of the noise barriers include
increased privacy, increased visual perceptions of safety, improved views, and a sense of
ruralness. Adverse visual impacts of the noise barriers include restricted views, a sense of
confinement, and loss of sunlight/lighting (FHWA 2001).
Highway travelers experience infrequent and short periods of exposure to views of the noise
barriers. Beneficial visual impacts of the noise barriers include a decrease in visual clutter.
Adverse visual impacts of the noise barriers include visual monotony, restricted views, a sense
of confinement, and an overall loss of directional awareness (FHWA 2001).
BRIDGE ALTERNATIVES
To improve long-term cross-river mobility between Evansville and Henderson, the future of the
existing US 41 bridges was discussed as part of this project. A navigation clearance study was
conducted in August 2017, which included the preliminary study of various alignments for the
Ohio River bridges. The screening process identified two preliminary crossing locations for the
bridges:
•

West Alternatives 1 and 2, located just west of the existing US 41 twin bridges

•

Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected), located east of the
existing US 41 twin bridges

Although no bridge type is chosen during the EIS process, visual quality was assessed for the
following scenarios:
•

Existing US 41 bridges

•

Potential Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) bridge –
existing landscape

•

Cable-stayed bridge

•

Concrete box beam bridge

•

Tied-arch bridge

EXISTING US 41 BRIDGES
The existing bridges (Figure 4.2-15) are cantilevered through truss bridges, which are structures
that have cantilevered arms on either side of a through truss. Each bridge has two navigation
channels and two 12-foot traffic lanes. The northbound bridge has a main span of 720 feet; the
southbound bridge has a main span of 600 feet.
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Figure 4.2-15. Existing US 41 Bridges

Potential Central Alternatives 1A and 1B (Preferred) and 1B Modified Bridge – Existing
Landscape
The visual character of the existing landscape of Central Alternatives 1A and 1B (Preferred) and
1B Modified (Selected) highlights the Ohio River. Views of the Ohio River landscape embody the
visual characteristics of the floodplain prototype. It is a low population area with a high diversity
of forms, lines, colors, and textures created by the water and adjacent vegetation. These pattern
elements are enhanced by the reflective surface of the water. Because few potential viewers see
the surrounding landscape from the river, the existing visual character is not instructive.
Cable-Stayed Bridge
A cable-stayed bridge has one or more towers from which cables run to support a thin deck. The
cables run directly from the tower to the deck, forming a fan-like pattern or a series of lines.
Figures 4.2-16 through Figure 4.2-18 show potential sections of each build alternative.

Figure 4.2-16. Visual Quality of the Cable-Stayed Bridge (West Alternative 1)

Figure 4.2-17. Visual Quality of the Cable-Stayed Bridge (West Alternative 2)
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Figure 4.2-18. Visual Quality of the Cable-Stayed Bridge (Central Alternatives 1A, 1B, and 1B
Modified)

Concrete Box Beam Bridge
A concrete box beam bridge is a structure in which the main beams are composed of girders in
the shape of a hollow box. The box is typically rectangular or trapezoidal in cross section. The
primary mass of the bridge is located below the roadway. Figures 4.2-19 through Figure 4.2-21
show potential sections of each build alternative.

Figure 4.2-19. Visual Quality of the Concrete Box Beam Bridge (West Alternative 1)

Figure 4.2-20. Visual Quality of the Concrete Box Beam Bridge (West Alternative 2)

Figure 4.2-21. Visual Quality of the Concrete Box Beam Bridge (Central Alternatives 1A, 1B,
and 1B Modified)

Chapter 4 – Affected Environment and Environmental Consequences

4-111

I-69 Ohio River Crossing Project
Final Environmental Impact Statement
Tied-Arch Bridge
A tied-arch bridge (also called bowstring-arch or bowstring-girder bridge) is a type of structure
that has an arched rib on each side of the roadway (deck), and one tie beam on each of the arches
to support the deck. Vertical ties connected to the arches support the deck from above. Figures
4.2-22 through Figure 4.2-27 show potential sections of each build alternative.

Figure 4.2-22. Visual Quality of the Tied-Arch Bridge with Diagonal Hangers
(West Alternative 1)

Figure 4.2-23. Visual Quality of the Tied-Arch Bridge with Vertical Hangers
(West Alternative 1)

Figure 4.2-24. Visual Quality of the Tied-Arch Bridge with Diagonal Hangers
(West Alternative 2)

Figure 4.2-25. Visual Quality of the Tied-Arch Bridge with Vertical Hangers
(West Alternative 2)
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Figure 4.2-26. Visual Quality of the Tied-Arch Bridge with Diagonal Hangers
(Central Alternatives 1A, 1B, and 1B Modified)

Figure 4.2-27. Visual Quality of the Tied-Arch Bridge with Vertical Hangers
(Central Alternatives 1A, 1B, and 1B Modified)

VISUAL IMPACTS
To compare the visual impacts of the bridge portion of the project, the alternative visual quality
and visual impacts were calculated for each bridge alternative and type using the methodology
and formulas discussed in Section 2.3 of the Visual Impact Assessment (Appendix F-1). Table 4.2-19
compares the visual quality for each bridge alternative and type with existing conditions. Each
bridge type was evaluated and scored based on its use for each alternative. Existing conditions
were used as a baseline and impacts were scored to establish a quantitative value. The visual
quality change numbers are based upon the analysis of each bridge alternative, which may be
found in Section 6.3 of the Visual Impact Assessment (Appendix F-1).
Table 4.2-19. Comparison of Visual Quality
EXISTING VISUAL
QUALITY

DEGREE OF VISUAL
IMPACT

4.33

Moderate/Average

Central Alternatives 1A, 1B, and 1B Modified: Existing
Landscape

6

High

West Alternative 1: Cable-Stayed Bridge

3

Moderate/Average

West Alternative 2: Cable-Stayed Bridge

6

High

Central Alternatives 1A, 1B, and 1B Modified: Cable-Stayed
Bridge

6

High

West Alternative 1: Concrete Box Beam Bridge

4.33

Moderate/Average

West Alternative 2: Concrete Box Beam Bridge

5.33

Moderately High

Central Alternatives 1A, 1B, and 1B Modified: Concrete Box
Beam Bridge

5.33

Moderately High

West Alternative 1: Tied-Arch Bridge

3

Moderately Low

West Alternative 2: Tied-Arch Bridge

4.67

Moderate/Average

Central Alternative 1A, 1B, and 1B Modified: Tied-Arch Bridge

4.67

Moderate/Average

BRIDGE ALTERNATIVE
Existing US 41 Bridges
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Table 4.2-20 compares the visual impact for each bridge alternative and type with existing
conditions.
Table 4.2-20. Comparison of Visual Resource Change and Degree of Visual Impact
VISUAL QUALITY
CHANGE

DEGREE OF VISUAL
IMPACT

Existing US 41 Bridges

N/A

N/A

Central Alternatives 1A, 1B, and 1B Modified: Existing
Landscape

N/A

N/A

West Alternative 1: Cable-Stayed Bridge

–1.33

Adverse

West Alternative 2: Cable-Stayed Bridge

1.67

Beneficial

Central Alternatives 1A, 1B, and 1B Modified: Cable-Stayed
Bridge

0

Neutral

West Alternative 1: Concrete Box Beam Bridge

0

Neutral

West Alternative 2: Concrete Box Beam Bridge

1

Beneficial

Central Alternatives 1A, 1B, and 1B Modified: Concrete Box
Beam Bridge

–0.67

Adverse

West Alternative 1: Tied-Arch Bridge

–1.33

Adverse

West Alternative 2: Tied-Arch Bridge

0.34

Beneficial

Central Alternatives 1A, 1B, and 1B Modified: Tied-Arch
Bridge

1.33

Beneficial

BRIDGE ALTERNATIVE

4.2.9

AIR QUALITY

AIR QUALITY – AFFECTED ENVIRONMENT
The Clean Air Act (CAA) and the 1990 CAA Amendments require the United States
Environmental Protection Agency (USEPA) to establish National Ambient Air Quality Standards
(NAAQS) for pollutants that are considered to be harmful to the public health and environment.
USEPA set forth standards for six criteria or principal pollutants: particulate matter (PM), sulfur
dioxide (SO2), carbon monoxide (CO), ozone (O3), nitrogen dioxide (NO2), and lead. When levels
of pollutants do not exceed the standards, an area is considered in attainment of the NAAQS. An
area that does not meet the NAAQS for one or more pollutants is designated by the USEPA as a
nonattainment area. Nonattainment areas that later are designated to attainment are considered
maintenance areas.
Under the CAA, each state is required to establish a plan to achieve and/or maintain the NAAQS
in nonattainment and maintenance areas. This plan is known as the State Implementation Plan
(SIP) and sets the emission budget that meets the NAAQS. New transportation projects must
conform with the emissions budget in the SIP. The process of determining whether a specific
project, such as I-69 ORX, conforms with the SIP is called transportation conformity.
FHWA, in consultation with IDEM, USEPA, INDOT, and KYTC, is responsible for determining
transportation conformity in nonattainment and maintenance areas for the transportation-related
pollutants—O3, NO2, PM, and CO. Projects that do not conform are ineligible for federal funding.
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This conformity process is separate from the NEPA process but is concurrent with it, and
therefore it is documented within this FEIS. Both the CAA and NEPA require analysis of the
potential air quality impacts of transportation projects on the human environment. Two notable
differences exist between the project-level air quality requirements under NEPA and those under
the CAA. First, NEPA applies to federal projects regardless of location whereas the CAA applies
to projects within specifically identified nonattainment, maintenance, or attainment areas.
Second, NEPA and its implementing regulations provide limited detail on the direction and
criteria for conducting project-level air quality analyses whereas the CAA and its implementing
regulations provide substantial detail.
A common element to project level analysis under both NEPA and the CAA is that the criteria
pollutants of the CAA are applied to both for considering potential air quality issues. The
corresponding NAAQS for these pollutants are applied as the criteria for evaluating proposed
projects and actions.
The I-69 ORX project is included in the EMPO Metropolitan Transportation Plan 2045 (EMPO 201a)
and the 2020 – 2024 Transportation Improvement Program (TIP) (EMPO 2019b). Under federal law,
in nonattainment and maintenance areas, each of these plans must be consistent with—or
conform to—the SIP, which serves as the air quality plan for each state. This demonstration of
transportation conformity for the Plan and TIP occurred as part of the development and approval
of the EMPO Metropolitan Transportation Plan 2045. The inclusion of the I-69 ORX project in a
conforming Plan and TIP is part of the requirement (but not the only requirement) to demonstrate
transportation conformity for this project before approval of a combined Final Environmental
Impact Statement (FEIS)/Record of Decision (ROD).
AIR QUALITY STATUS OF I-69 ORX PROJECT AREA
The I-69 ORX project area is located in Vanderburgh County, IN and Henderson County, KY. As
described below, the region is currently in attainment status for all transportation-related criteria
pollutants:
•

CO – Both counties are in attainment for CO. This, however, does not exempt proposed
transportation projects from a project-level CO analysis.

•

PM – Both counties are in attainment for PM, including PM2.5 and PM10. Therefore, no
project-level analysis of PM2.5 or PM10 is required.

•

O3 – O3, which is a regional issue, is analyzed as part of the regional conformity
determination process that is completed by EMPO. This process was completed as part of
the development and approval of the EMPO Metropolitan Transportation Plan 2045. The
EMPO determined that the project area is in attainment for the 2008 ozone standard.
Vanderburgh County, IN was also designated as a maintenance area for the 1997 ozone
standard. Therefore, in accordance with a recent decision from the U.S. Court of Appeals
for the D.C. Circuit, a conformity determination for the 1997 ozone standard was also
completed by the EMPO. The EMPO found that the Metropolitan Transportation Plan 2045
and 2020-2024 TIP both conform with the SIP for meeting the Clean Air Act and
transportation conformity rule requirements for the 1997 ozone NAAQS.
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•

NO2 – Both counties are in attainment for NO2 and there no project-level analysis
requirements. As a result, no further discussion or analysis of NO2 is included in this
DEIS.

MOBILE SOURCE AIR TOXICS
In addition to the criteria air pollutants for which there are the NAAQS, USEPA 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 sources (e.g., dry cleaners) and stationary sources
(e.g., factories or refineries).
Controlling air toxic emissions became a national priority with the passage of the CAA, whereby
Congress mandated that the USEPA regulate 188 air toxics, also known as hazardous air
pollutants. Of these, USEPA identified nine compounds 4 with significant contributions from
mobile sources that are among the national and regional-scale cancer risk drivers or contributors
and non-cancer hazard contributors from the 2011 National Air Toxics Assessment (FHWA 2016).
While FHWA considers these the priority mobile source air toxics (MSAT), the list is subject to
change and may be adjusted in consideration of future USEPA rules.
In October 2016, FHWA issued updated guidance for the analysis of MSAT in NEPA documents
for highway projects (FHWA 2016) requiring the use of the most recent version of USEPA’s Motor
Vehicle Emissions Simulator (MOVES2014a) model for air quality analysis. FHWA has developed
a tiered approach to analyzing MSAT in NEPA documents that includes the following three levels
of analysis:
1. No analysis for projects with no potential for meaningful MSAT effects
2. Qualitative analysis for projects with low potential MSAT effects
3. Quantitative analysis to differentiate alternatives for projects with higher potential MSAT
effects
The projected design year traffic volumes for the I-69 ORX project would range from 23,100 to
47,100 annual ADT. Based on FHWA’s three levels of analysis, the I-69 ORX project has a low
potential for meaningful increases in MSAT emissions. Therefore, a qualitative analysis was
performed for the I-69 ORX project.
AIR QUALITY – ENVIRONMENTAL CONSEQUENCES
CARBON MONOXIDE
The assessment in this DEIS is based on the KYTC air quality guidance (KYTC 2016) and the
INDOT CO screening criteria found in the Procedural Manual for Preparing Environmental
Documents (INDOT 2008). The portions of the Indiana and Kentucky counties traversed by the
alternatives are in attainment for the CO standard. The alternatives under consideration do not:

4 These include 1,3-butadiene, acetaldehyde, acrolein, benzene, diesel particulate matter (diesel PM), ethylbenzene,
formaldehyde, naphthalene, and polycyclic organic matter.
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•

include a signalized intersection with a projected open to traffic year ADT greater than
80,000 VPD; or

•

include two eight-lane arterials at signalized intersections or an interstate highway
interchange involving a 10-lane by eight-lane grade separated freeway crossover.

Therefore, based on the KYTC and Indiana air quality analysis procedures, this project does not
require a CO project-level analysis and would not produce a projected violation of the CO
standards (35 ppm over a 1-hour period or 9 ppm over an 8-hour period).
MSAT
For each alternative in the DEIS, the amount of MSAT emissions would be proportional to the
Vehicle Miles Traveled (VMT) for the design year 2045, assuming that other variables such as
fleet mix are the same for each alternative. The VMT estimated for the build alternatives is higher
than that for the No Build Alternative (Table 4.2-21) because the additional capacity increases the
efficiency of the roadway and attracts rerouted trips from elsewhere in the transportation
network.
Table 4.2-21. Projected VMT for Design Year 2045
ALTERNATIVES

NO BUILD

WEST
ALT. 1

WEST
ALT. 2

CENTRAL
ALT 1A

CENTRAL
ALT. 1B

CENTRAL ALT.
1B MODIFIED

Design Year Daily
VMT

1,169,880

1,255,394

1,198,380

1,230,258

1,207,393

1,212,377

Percent Increase

-

7

2

5

3

4

The increases in VMT for the build alternatives would lead to higher overall MSAT emissions,
with a decrease in MSAT emissions along routes with reduced traffic volumes. The emissions
increase is offset somewhat by lower MSAT emission rates due to increased speeds. According to
the USEPA MOVES2014a model, emissions of all the priority MSAT decrease as speed increases.
Since the estimated VMT for each of the build alternatives varies by 7 percent or less from the No
Build Alternative, it is expected there would be a relatively minor difference in overall MSAT
emissions among the alternatives. For West Alternative 1 and West Alternative 2, because the
new roadway would remain in the same corridor as US 41, any increase in emissions would occur
in that corridor. For Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected), with
approximately half of the traffic using the new rural I-69 alignment, emissions in the more
populated US 41 corridor would be reduced as would overall exposure to MSAT.
Regardless of the alternative chosen, emissions would likely be lower than present levels in the
design year because of USEPA’s national control programs that are projected to reduce annual
MSAT emissions by over 90 percent between 2010 and 2050. 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 USEPA-projected reductions is so great (even after
accounting for VMT growth) that MSAT emissions in the project area are likely to be lower in the
future in nearly all cases.
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INCOMPLETE OR UNAVAILABLE INFORMATION FOR PROJECT-SPECIFIC MSAT HEALTH IMPACTS ANALYSIS
In FHWA’s view, information is 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.
USEPA 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 CAA and its
amendments and have specific statutory obligations with respect to hazardous air pollutants and
MSAT. USEPA 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” (USEPA 2018a). Each report contains assessments of noncancerous 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). A number of HEI studies are summarized in
Appendix D of FHWA’s Updated Interim Guidance on Mobile Source Air Toxic Analysis in NEPA
Documents (FHWA 2016). 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 2007) or in the future
as vehicle emissions substantially decrease.
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.
It is particularly difficult to reliably forecast 70-year lifetime MSAT concentrations and exposure
near roadways, to determine the portion of time that people are actually exposed at a specific
location, and to establish the extent attributable to a proposed action, especially given that some
of the information needed is unavailable.
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 (HEI 2007). As a result, there
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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 USEPA states that with
respect to diesel engine exhaust, “[t]he absence of adequate data to develop a sufficiently
confident dose-response relationship from the epidemiologic studies has prevented the
estimation of inhalation carcinogenic risk (USEPA 2003).”
There is also a lack of a national consensus on an acceptable level of risk. The current context is
the process used by USEPA as provided by the CAA 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 USEPA to determine an
“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 one 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 one 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 USEPA’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 deemed acceptable (U.S. Court of Appeals 2008).
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.

4.2.10

NOISE AND VIBRATION

NOISE – AFFECTED ENVIRONMENT
A Noise Impact Analysis (Appendix G-1) was prepared in accordance with FHWA noise standards,
Procedures for Abatement of Highway Traffic Noise and Construction Noise, 23 CFR 772 [1], INDOT
Traffic Noise Analysis Procedure (INDOT 2017), and KYTC Noise Analysis and Abatement Policy
(KYTC 2020). Following the DEIS, a Noise Impact Analysis Addendum (Appendix G-2) was
prepared to evaluate design changes to the Central Alternative 1B Modified (Selected) since the
initial analysis. All noise modeling was performed using FHWA’s Traffic Noise Model (TNM),
Version 2.5 software.
The first step in the analyses was identifying noise sensitive land uses within 500 feet of each
build alternative. These locations, referred to as receptors, include residences, businesses, medical
facilities, churches, recreational areas, and emergency services. A point, called a receiver, was

Chapter 4 – Affected Environment and Environmental Consequences

4-119

I-69 Ohio River Crossing Project
Final Environmental Impact Statement
created in the TNM 2.5 software for each representative location. For noise modeling purposes, a
TNM receiver can be used to represent multiple receptors.
Thirty-two noise measurement readings were taken at locations considered representative of the
identified noise sensitive land uses. Short-term, 10-minute noise measurements at these locations
were conducted during meteorologically appropriate periods (no rain, and wind less than 10
miles per hour [mph]). Sixteen noise measurements were validation readings that were
conducted to provide field-measured levels along existing roadways in the study area to use in
model validation within the TNM software. Validation readings, as described in the Noise Impact
Analysis (Appendix G-1), were taken within 500 feet of a proposed alternative and within 500 feet
of an existing roadway. These readings are used to validate the noise model created to predict
the existing levels for receivers adjacent to the existing road network. Sixteen measurements were
ambient readings taken at receivers within 500 feet of a proposed alternative but farther than 500
feet from an existing roadway. Ambient readings were taken where modeling of an existing noise
level was unsuitable due to their distance from the existing roadway. Noise measurement
locations are shown in Figure 4.2-28.
Traffic noise levels are expressed in terms of the hourly, A-weighted equivalent sound level in
decibels (dB(A) Leq). A decibel (dB) is a unit signifying the amount of pressure fluctuation
equivalent to the faintest sound the young human ear can hear. The A-weighting refers to the
amplification or attenuation of the different frequencies of the sound (the pitch) to correspond to
the way the human ear “hears” these frequencies. Because most environmental sound fluctuates
from moment to moment, it is standard practice to condense data into a single level called the
equivalent sound level (Leq). The results of the 16 validation readings ranged from to 50.4 dB(A)
Leq to 70.9 dB(A) Leq. The results of the 16 ambient readings ranged from to 39.8 dB(A) Leq to 53.9
dB(A) Leq.
Noise measurement readings, along with existing traffic volumes from the project’s traffic study
(Section 4.1.1), were used to estimate the existing noise level for every TNM 2.5 receiver modeled
along each build alternative. These results are provided in Tables 2 – 6 of Appendix B of the Noise
Impact Analysis (Appendix G-1) and Tables 2 – 19 of Appendix B of the Noise Impact Analysis
Addendum (Appendix G-2). Estimated existing noise levels ranged from 46.2 dB(A) Leq to 71.3
dB(A) Leq.
FHWA has established Noise Abatement Criteria (NAC) for different land use types—67 dB(A)
Leq for residential properties and 72 dB(A) Leq for commercial areas. Noise levels that approach
(within 1 dB(A) Leq) or exceed these levels are identified as an impact and abatement measures
must be considered. Of the 1,206 modeled noise receptor locations for the project, 55 exceeded
these noise sound level criteria based on existing traffic conditions.
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Figure 4.2-28. Field Noise Measurement Locations
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NOISE – ENVIRONMENTAL CONSEQUENCES
IMPACTS CRITERIA
Design year noise levels were predicted for each receiver within 500 feet of the build alternatives
using the design year traffic projections, including peak hour volumes and percent trucks. For
West Alternative 1 and Central Alternatives 1A, 1B, and 1B Modified, traffic projections varied
for the two potential tolling scenarios (Section 4.1.1) and therefore each tolling scenario was
analyzed independently. West Alternative 2 has only one tolling scenario—the tolling of the new
I-69 bridge over the Ohio River. Per the INDOT noise policy, when predicted impacts were found
at the 500-foot limit, the study area was extended to 800 feet and design year noise levels were
predicted for additional receivers. Tolling is discussed further in Section 4.8.1.
Noise impacts were determined by comparing future project sound levels to (1) the NAC for the
relevant land use category, and (2) to existing sound levels. Noise abatement must be considered
when worst-hour sound levels approach (within 1 dB(A) Leq) or exceed the NAC, or when a
receiver experiences a substantial increase when compared to existing sound levels. INDOT’s
criterion defines a substantial noise increase as an increase of 15 dB(A) or more over the existing
noise level. KYTC’s criterion uses 10 dB(A) or more over the existing noise level as the threshold.
ABATEMENT EVALUATION CRITERIA
Noise abatement is evaluated when a receiver is predicted to have noise levels that create impacts.
For noise barriers to be considered for any impacted noise analysis area, they must be determined
to be both feasible and reasonable in accordance with the states’ noise policies. For
reasonableness, the evaluation must consider cost-effectiveness and conform with the states’
design goals as summarized in Table 4.2-22.
Table 4.2-22. INDOT and KYTC’s Criteria for Noise Evaluation
STATE

FEASIBILITY CRITERIA

REASONABLENESS CRITERIA
COST-EFFECTIVE
$25,000 or less per
benefited receptor1

INDOT

a 5 dB(A) reduction at a
majority (greater than 50%)
of the impacted receivers

KYTC

a 5 dB(A) reduction for, at a
$35,000 or less per
minimum, three impacted
benefited receptor
receptors

DESIGN GOAL
a 7 dB(A) reduction for a
majority (greater than 50%)
of the benefited first row
receptors
a 7 dB(A) reduction for a
minimum of 50% of the front
row benefited receptors

1 Cost-effectiveness criterion increases by 20 percent (to $30,000 per benefited receptor) when the majority (more than 50
percent) of receptors were in place prior to the initial construction of the roadway in its current state (functional
classification).

Each structural noise barrier was evaluated in accordance with the feasibility and reasonableness
criteria which provided a framework for assessing the barriers modeled in TNM 2.5. The
following steps were used when evaluating potential noise barriers:
1. Each modeled barrier was evaluated for feasibility, in accordance with INDOT or KYTC
policies, as appropriate, to determine if further analysis was necessary. Every barrier
analyzed met the feasibility requirements.
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2. Next, each barrier was evaluated for its ability to meet the design goal of 7 dB(A) of
attenuation for first row benefited receptors in accordance with the design goals of INDOT
and KYTC. If no combination of wall length and height could meet the design goal
criterion, then the analysis was concluded, the barrier with the greatest attenuation was
recorded, and the barrier was presented as not likely. If the design goal was achieved,
then the cost-effectiveness criterion was evaluated and optimized.
3. If a structural noise barrier design was found to meet the design goal, then the following
iterative process was used to determine if the barrier met the reasonableness criterion for
cost-effectiveness. If the initial barrier design was not cost-effective, multiple iterations of
barrier length and/or height were evaluated to gain benefited receptors and/or reduce
cost. If the barrier was still not cost-effective, the barrier that was closest to meeting the
criteria was recorded and the barrier was presented as not likely.
4. If a structural noise barrier was found to meet all of the feasibility and reasonableness
criteria, then the barrier analysis was completed, and that barrier was recorded as a likely
barrier location based on current project design and traffic.
In the following sections, the impacted receptors and barrier analysis for each build alternative is
described. The noise receptor impacts for all project alternatives is provided in Table 4.2–23, and
the results of the structural noise barrier analysis is provided in Table 4.2–24.
Table 4.2-23. Noise Receptor Impacts
TOLLING SCENARIO

West Alternative 1
(Toll Both Crossings)
West Alternative 1
(Toll I-69 Bridge Only)
West Alternative 2
Central Alternative 1A
(Toll Both Crossings)
Central Alternative 1B
(Toll I-69 Bridge Only)
Central Alternative 1B
Modified

RECEPTORS THAT
EXCEED NAC AND
EXPERIENCE
A SUBSTANTIAL
INCREASE

IMPACTED
RECEPTORS

RECEPTORS THAT
EXCEED NAC

RECEPTORS THAT
EXPERIENCE A
SUBSTANTIAL
INCREASE

167

125

40

2

180

137

40

3

140

135

2

3

257

119

72

66

149

81

68

0

185

98

83

4

(Toll I-69 Only)
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Table 4.2-24. Summary of Barrier Analyses
BARRIER
LOCATION

LIKELY
BASED ON
COSTFEASIBLE?
PRELIM.
EFFECTIVE?
BARRIER
ANALYSIS?
WEST ALTERNATIVE 1 (TOLL BOTH CROSSINGS)
MEET
DESIGN
GOAL?

PROPOSED
COST

South Arlington Drive (KY)

Yes

No

Yes

No

––

Melwood Drive (KY)

Yes

Yes

Yes

Yes

$1,005,000

Vanguard Avenue (KY)

Yes

Yes

Yes

Yes

$621,000

Richardson Avenue (KY)

Yes

Yes

Yes

Yes

$2,206,000

North Green Street (KY)

Yes

Yes

Yes

Yes

$1,747,000

Elm Street (KY)

Yes

Yes

Yes

Yes

$1,284,000

Sunset Lane (KY)

Yes

Yes

Yes

Yes

$2,281,000

WEST ALTERNATIVE 1 (TOLL I-69 ONLY)
South Arlington Drive (KY)

Yes

No

Yes

No

––

Melwood Drive (KY)

Yes

Yes

Yes

Yes

$1,005,000

Vanguard Avenue (KY)

Yes

Yes

Yes

Yes

$621,000

Richardson Avenue (KY)

Yes

Yes

Yes

Yes

$1,994,000

North Green Street (KY)

Yes

Yes

Yes

Yes

$1,917,000

Elm Street (KY)

Yes

Yes

Yes

Yes

$1,046,000

Sunset Lane (KY)

Yes

Yes

Yes

Yes

$2,321,000

WEST ALTERNATIVE 2
South Arlington Drive (KY)

Yes

No

Yes

No

––

Melwood Drive (KY)

Yes

Yes

Yes

Yes

$1,005,000

Vanguard Avenue (KY)

Yes

Yes

Yes

Yes

$621,000

Richardson Avenue (KY)

Yes

Yes

Yes

Yes

$941,000

North Green Street (KY)

Yes

Yes

Yes

Yes

$1,251,000

Elm Street (KY)

Yes

Yes

Yes

Yes

$1,464,000

Sunset Mobile Home Park (KY)

Yes

No

Yes

No

––

Shady Tree Mobile Home Park
(KY)

Yes

Yes

Yes

Yes

$911,000

CENTRAL ALTERNATIVE 1A (TOLL BOTH CROSSINGS)
South Arlington Drive (KY)

Yes

No

Yes

No

––

Melwood Drive (KY)

Yes

Yes

Yes

Yes

$1,005,000

Vanguard Avenue (KY)

Yes

Yes

Yes

Yes

$621,000

Taransay Drive (KY)

Yes

No

Yes

No

––

US 60 Tie (KY)

Yes

No

No

No

––

Braxton Park Drive (KY)

Yes

No

Yes

No

––

Melody Lane (KY)

Yes

No

No

No

––

Eastview East (IN)

Yes

No

Yes

No

––

Eastview West (IN)

Yes

No

No

No

––
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BARRIER
LOCATION

FEASIBLE?

COSTEFFECTIVE?

MEET
DESIGN
GOAL?

CENTRAL ALTERNATIVE 1B (TOLL I-69 ONLY)

LIKELY
BASED ON
PRELIM.
BARRIER
ANALYSIS?

PROPOSED
COST

South Arlington Drive (KY)

Yes

No

Yes

No

––

Melwood Drive (KY)

Yes

Yes

Yes

Yes

$1,005,000

Vanguard Avenue (KY)

Yes

Yes

Yes

Yes

$621,000

Taransay Drive (KY)

Yes

No

Yes

No

––

US 60 Tie (KY)

Yes

No

No

No

––

Braxton Park Drive (KY)

Yes

No

No

No

––

Melody Lane (KY)

Yes

No

No

No

––

CENTRAL ALTERNATIVE 1B MODIFIED (TOLL I-69 ONLY)
Adams Lane (KY)

Yes

Yes

Yes

Yes

$529,155

Vanguard Avenue (KY)

Yes

Yes

Yes

Yes

$1,533,423

South Arlington Drive (KY)

Yes

No

Yes

No

––

Melwood Drive (KY)

Yes

Yes

Yes

Yes

$933,612

Taransay Drive (KY)

Yes

No

Yes

No

––

Braxton Park Drive (KY)

Yes

No

No

No

––

Melody Lane (KY)

Yes

No

Yes

No

––

Ohio River East (KY)

No

No

No

No

––

Ohio River West (KY)

No

No

No

No

––

Eastview East (IN)

Yes

Yes

Yes

Yes

$918,985

TOTAL NUMBER OF WALLS AND PROPOSED COST
West Alternative 1 (Toll Both Crossings)

6 Walls / $9,144,000

West Alternative 1 (Toll I-69 Only)

6 Walls / $8,905,000

West Alternative 2

6 Walls / $9,144,000

Central Alternative 1A (Toll Both Crossings)

2 Walls / $1,627,000

Central Alternative 1B (Toll I-69 Only)

2 Walls / $1,627,000

Central Alternative 1B Modified (Toll I-69 Only)

4 Walls / $3,915,175

Statement of Likelihood – If Likely
Based on noise studies completed to date, it was determined that noise abatement is likely, but
not guaranteed, at the locations listed in Table 4.2-24. Noise abatement recommended at these
locations is based upon preliminary design costs and design criteria. Noise abatement in these
locations would reduce noise levels to meet the design goals as described in INDOT and KYTC’s
noise policies. A re-evaluation of the noise barrier likelihood for the Selected Alternative would
occur during final design. If during the re-evaluation it is determined that conditions have
changed such that noise abatement would not be feasible and reasonable, the abatement measures
might not be provided. The final decision on the installation of any abatement measure(s) would
be made upon the completion of the project’s final design and the public involvement process.
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The viewpoints of the benefited residents and property owners would be sought and considered
in determining the reasonableness of highway traffic noise abatement measures for proposed
highway construction projects.
Statement of Likelihood – If Not Likely
Based on the noise studies, several locations have been identified where noise abatement is not
likely. Noise abatement measures that were studied at these locations were based upon
preliminary design costs and design criteria. Noise abatement at these locations has not been
found to be both reasonable and feasible. If additional changes occur during the final design
phase, a re-evaluation of the noise analysis may be necessary. If during final design it is
determined that conditions have changed such that noise abatement is feasible and reasonable,
the abatement measures might be provided. The final decision on the installation of any
abatement measure(s) will be made upon the completion of the project’s final design and the
public involvement processes. The viewpoints of the benefited residents and property owners are
a major consideration in determining the reasonableness of highway traffic noise abatement
measures for proposed highway construction projects.
WEST ALTERNATIVE 1
Impacted Receptors
Under the scenario of tolling both US 41 and I-69 river crossings, West Alternative 1 would impact
167 residential receptors, including 125 that would exceed the NAC criteria, 40 that would
experience a substantial increase in noise levels over the existing levels, and two that would
exceed the NAC criteria and experience a substantial increase in noise levels. There would be no
impacted receptors in Indiana under this tolling scenario. The impacted noise receptors are
shown in Appendix A-1.
Under the scenario of tolling only the I-69 crossing, 180 residential receptors would be impacted,
including 137 that exceeded the NAC criteria, 40 that would experience a substantial increase in
noise levels over the existing levels, and three that would exceed the NAC criteria and experience
a substantial increase in noise levels. There would be no impacted receptors in Indiana under this
tolling scenario. There are more impacts when tolling only the I-69 crossing than when tolling both
US 41 and I-69 river crossings scenario because traffic is more distributed between I-69 and US 41
and some receptors are more influenced by traffic on US 41. As a result, some receptors would be
impacted when tolling only one crossing but would not be impacted when tolling both crossings.
A summary of the impacted receptors for West Alternative 1 is provided in Table 4.2-23.
Under both tolling scenarios, there would be no impact to noise sensitive land uses associated
with Section 4(f) resources. An evaluation of potential noise impacts to Section 4(f) resources is
provided in Chapter 5.
Barrier Analysis
Impacted receivers were clustered in seven distinct areas, all in Kentucky. All clusters were the
same for the two tolling scenarios. Each cluster, referred to as an analysis area in the Noise Impact
Analysis (Appendix G-1), was identified by a landmark or significant street in the area. Three
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analysis areas were located along the existing four-lane section of US 41 between US 60 and
KY 425.
Figure 4.2–29 shows the locations of potential noise barriers for West Alternative 1, and Table
4.2–24 details the results of the structural noise barrier analysis for both tolling scenarios.
Appendix A-1 also shows the locations of the likely noise barriers. Results were the same for both
scenarios. Each analysis area evaluated was found feasible according to KYTC’s noise policy. For
the reasonableness criteria, all seven structural noise barriers met the design goal but only six
were also cost-effective. Multiple iterations of length and height were evaluated for the barrier
that was not cost-effective, but to reduce the cost of the barrier would result in not meeting the
design goal criterion.
Therefore, under both tolling scenarios, six of the seven structural noise barriers evaluated were
determined to be both feasible and reasonable for West Alternative 1.
WEST ALTERNATIVE 2
Impacted Receptors
West Alternative 2 would impact 140 residential receptors, including 135 that would exceed the
NAC criteria, two that would experience a substantial increase in noise levels over the existing
levels, and three that would exceed the NAC criteria and experience a substantial increase in
noise levels. There would be no impacted receivers in Indiana. A summary of the impacted
receptors for West Alternative 2 is provided in Table 4.2–23. The impacted noise receptors are
shown in Appendix A-2. There would be no impact to noise sensitive land uses associated with
Section 4(f) resources. An evaluation of potential noise impacts to Section 4(f) resources is
provided in Chapter 5.
Barrier Analysis
Impacted receivers were clustered in eight distinct areas, all in Kentucky. Again, each cluster,
referred to as an analysis area in the Noise Impact Analysis, was identified by a landmark or
significant street in the area. As with West Alternative 1, three analysis areas were located along
the existing four-lane section of US 41 between US 60 and KY 425.
Table 4.2–24 and Figure 4.2–30 detail the results of the structural noise barrier analysis for West
Alternative 2. Appendix A-2 also shows the locations of the likely noise barriers. Each analysis
area evaluated was found feasible according to KYTC’s noise policy. For the reasonableness
criteria, all eight structural noise barriers met the design goal but only six were also cost-effective.
Multiple iterations of length and height were evaluated for barriers that were not cost-effective,
but to reduce the cost of the barrier would result in not meeting the design goal criterion.
Therefore, under both tolling scenarios, six of the eight structural noise barriers evaluated were
determined to be both feasible and reasonable for West Alternative 2.
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Figure 4.2-29. West Alternative 1 – Summary of Barrier Analyses
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Figure 4.2-30. West Alternative 2 – Summary of Barrier Analyses
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CENTRAL ALTERNATIVES 1A AND 1B
Impacted Receptors
Under Central Alternative 1A, the scenario of tolling both US 41 and I-69 crossings, 257 residential
receptors would be impacted, including 119 that would exceed the NAC criteria, 72 that would
experience a substantial increase in noise levels over the existing levels, and 66 that would exceed
the NAC criteria and experience a substantial increase in noise levels. The impacted noise
receptors are shown in Appendix A-3.
Under Central Alternative 1B, the scenario of tolling only the I-69 crossing, 149 residential
receptors would be impacted, including 81 that would exceed the NAC criteria, 68 that would
experience a substantial increase in noise levels over the existing levels, and zero that would
exceed the NAC criteria and experience a substantial increase in noise levels. There would be no
impacted receptors in Indiana under this tolling scenario. A summary of the impacted receptors
for Central Alternatives 1A and 1B and the other project alternatives is provided in Table 4.2-23.
Tolling only the I-69 crossing would result in a large reduction in impacted receptors. Most of the
additional impacted receptors under the scenario of tolling both US 41 and I-69 crossings is a result
of the additional impacts near the new interchange with the existing I-69 in Indiana. In this area,
most of the traffic, including heavy trucks, would pass by the residences near the interchange and
within the study area. The capturing of a larger percentage of crossing traffic under this toll scenario
would result in noise impacts to residences in this area that would not be impacted if US 41 remains
toll-free.
Traffic forecasts show that when only I-69 is tolled, US 41 would remain an alternative route and
traffic (especially trucks that experience higher tolls) would use US 41 to reach I-64. North of
Evansville, the US 41/I-64 and I-64/I-69 interchanges are less than 5 miles apart and, therefore, US
41 would provide toll-free access to all these major truck routes.
Under both tolling scenarios, there would be no impact to noise sensitive land uses associated
with Section 4(f) resources. An evaluation of potential noise impacts to Section 4(f) resources is
provided in Chapter 5. Tolling is discussed further in Section 4.8.1.
Barrier Analysis
Impacted receivers were clustered in nine distinct areas, seven in Kentucky and two in Indiana.
Each cluster, referred to as an analysis area in the Noise Impact Analysis, was identified by a
landmark or significant street in the area. The two analysis areas located in Indiana were only
impacted under the scenario of tolling both crossings, so a barrier evaluation was not required
for the scenario of tolling I-69 only. As with West Alternative 1, three analysis areas were located
along the existing four-lane section of US 41 between US 60 and KY 425.
Figure 4.2–31a shows the locations of potential noise barriers for Central Alternatives 1A and 1B
(Preferred), and Table 4.2–24 details the results of the structural noise barrier analysis for both
tolling scenarios under Central Alternatives 1A and 1B. Appendix A-3 also shows the locations
of the likely noise barriers.
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Figure 4.2-31a. Central Alternatives 1A and 1B – Summary of Barrier Analyses
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All but one analysis was found feasible according to KYTC’s and INDOT’s noise policies.
For the reasonableness criteria, two structural noise barriers met the design goal and were
determined to be cost-effective. These results are the same for both tolling scenarios.
Therefore, for Central Alternatives 1A and 1B, under both tolling scenarios, two of the nine
structural noise barriers evaluated were determined to be both feasible and reasonable.
CENTRAL ALTERNATIVE 1B MODIFIED (SELECTED)
Impacted Receptors
Under Central Alternative 1B Modified (Selected), 185 receptors would be impacted, including
98 that would exceed the NAC criteria, 83 that would experience a substantial increase in noise
levels over the existing levels, and four that would exceed the NAC criteria and experience a
substantial increase in noise levels (Appendix A-4). A summary of the impacted receptors for
Central Alternatives 1A and 1B and the other project alternatives is provided in Table 4.2-23.
There would be no impact to noise sensitive land uses associated with Section 4(f) resources. An
evaluation of potential noise impacts to Section 4(f) resources is provided in Chapter 5.
Barrier Analysis
Impacted receivers were clustered in ten distinct areas, nine in Kentucky and one in Indiana. Each
cluster, referred to as an analysis area in the Noise Impact Analysis Addendum (Appendix G-2), was
identified by a landmark or significant street in the area. Four analysis areas were located along
the existing four-lane section of US 41 between US 60 and KY 425.
Figure 4.2-31b shows the locations of potential noise barriers for Central Alternatives 1B Modified
(Selected), and Table 4.2–24 details the results of the structural noise barrier analysis. Appendix
A-3 also shows the locations of the likely noise barriers.
All but two analyzed barriers were found feasible according to KYTC’s and INDOT’s noise
policies.
For the reasonableness criteria, four structural noise barriers met the design goal and were
determined to be cost-effective.
Therefore, for Central Alternative 1B Modified (Selected), four of the ten structural noise barriers
evaluated were determined to be both feasible and reasonable.
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Figure 4.2-31b. Central Alternative 1B Modified – Summary of Barrier Analyses
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VIBRATION – AFFECTED ENVIRONMENT
Project construction activities such as earth moving, blasting, operation of construction
equipment, and pile driving for bridge piers may cause a minor increase in vibration levels in the
project area. FHWA and INDOT do not have specific models for assessing construction vibration
from these sources; however, the Federal Transit Authority (FTA) Transit Noise and Vibrations
Impact Assessment (FTA 2006) provides some guidance and recommended vibration criteria. This
guidance is in Appendix G-1.
The FTA guidance explains that vibration is the movement of energy particles measured in inches
per second (in/sec) and recommends that construction vibration should not exceed 0.12 in/sec
near “extremely fragile” locations. There are no endangered bat hibernacula or other “extremely
fragile” locations documented within the DEIS project area.
VIBRATION – ENVIRONMENTAL CONSEQUENCES
Impacts from vibration during project construction are not expected.

4.2.11

FARMLAND

USDA administers the Farmland Protection Policy Act (FPPA) of 1981, which applies to federally
funded projects that permanently convert farmland to nonagricultural use (U.S. National
Archives 1984). According to 7 CFR 658.1, the purpose of the FPPA is for federal agencies to:
•

identify and take into account the adverse effects of their programs on the preservation of
farmland;

•

consider alternative actions, as appropriate, that could lessen adverse effects; and

•

ensure that their programs, to the extent practicable, are compatible with state and units
of local government and private programs and policies to protect farmland.

Consideration of agricultural impacts is an important part of the project development process.
Farms are vital to the economy of a region, and when farmland is converted, it is rarely returned
to a farming use.
FARMLAND – AFFECTED ENVIRONMENT
According to the USDA 2012 Census of Agriculture, Vanderburgh County ranks 79th of the 92
counties in Indiana for the total value of agricultural products sold (USDA 2012b). Henderson
County ranks 18th of the 120 counties in Kentucky for the total value of agricultural products sold
(USDA 2012c). The majority of farms in both counties are in crop production, led by corn,
soybean, wheat, and hay. Between 2007 and 2012, the number of farms in Vanderburgh County
declined, although the total farm acreage increased by 6 percent. Development pressure in
Henderson County resulted in a 9 to 10 percent decrease in the number of, and total land occupied
by, farms between 2007 and 2012. However, the total market value of products sold in both
counties has increased by 11 percent over the same period.
Indiana and Kentucky both have programs to protect farms, including tax incentives, right to
farm laws, and other voluntary state programs such as conservation easements. In addition,
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Vanderburgh and Henderson counties further protect farms through agricultural districting and
zoning.
As shown in Figure 4.2-32, farmland within the project area is generally located south of existing
I-69 in Indiana and north and east of the Henderson city limits in Kentucky. There are 174 farm
parcels owned by 96 entities in the project area. In general, the size and type of these farms are
comparable to county averages.
There are no agricultural districts located in the project area.
In Kentucky, one wetland reserve easement is located immediately west of US 41 and south of
the Ohio River (National Conservation Easement Database [NCED] 2018). This easement was
established as part of the agriculture conservation easement program and is held by the USDA
NRCS. There are no agricultural easements located in the Indiana portion of the project area
(Heflin 2017).
The land addressed by the FPPA does not currently have to be used for cropland and can include
forestland and pastureland. The USDA NRCS identifies farmland and groups it into categories
based on soil type, as described below:
•

Prime farmland is land that has the best combination of physical and chemical
characteristics for producing food, feed, forage, fiber, and oilseed crops and is also
available for these uses. The land could be cropland, pastureland, rangeland, forestland,
or other land but not urban built-up land or water.

•

Unique farmland is land other than prime farmland that is used for the production of
specific high-value food and fiber crops. It has the special combination of soil quality,
location, growing season, and moisture supply needed to economically produce sustained
high-quality and/or high yields of a specific crop when treated and managed according to
acceptable farming methods and other conditions, such as nearness to market, that favor
the growth of a specific food or fiber crop.

•

Farmland of statewide importance is land, in addition to prime and unique farmlands,
that is of statewide importance for the production of food, feed, fiber, forage, and oil seed
crops.

The land addressed by the FPPA does not include land already in urban development or water
storage (USDA 2012a). Portions of the project area are located within the Evansville-Henderson
urbanized area (UA) on U.S. Census Bureau maps, which means that it is considered land already
in urban development (U.S. Census Bureau 2010). These portions of the project area are exempt
from the requirements of the FPPA.
Land within the project area that is addressed by the FPPA, including exempt urbanized areas, is
shown in Figure 4.2-33.
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Figure 4.2-32. Overview of Farms in the Project Area
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Figure 4.2-33. Land Protected by the FPPA in the Project Area
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FARMLAND – ENVIRONMENTAL CONSEQUENCES
All build alternatives would impact active farms. Some impacts would occur when farmland is
located inside the footprint of the alternative and would be converted into transportation right-ofway. Additional impacts would occur when an area currently used for farming would no longer be
viable for that use after the alternative is constructed. Reasons for these additional impacts include:
•

Landlocked parcels – the alternative would block access to the parcel.

•

Uneconomic remnants – the land left over after the alternative is constructed would be a
shape or size that is no longer suitable for its current farming use. This includes narrow
or angular parcels which are not efficiently shaped for farming.

•

Separated or split parcels – two remnant parcels may individually be suitable for farming
activities; however, if a farm is split by the alternative, it may reduce the utility of one or
both remnants. This is especially true in cases where there is no nearby crossing to transfer
equipment and supplies.

All build alternatives impact land covered by the FPPA, as summarized in Table 4.2-25.
Table 4.2-25. Farmland Impacts
FARMLAND TYPE

CENTRAL
WEST
WEST
ALTERNATIVES
ALTERNATIVE 1 ALTERNATIVE 2
1A AND 1B

CENTRAL
ALTERNATIVE
1B MODIFIED

Total new acres to be acquired for
right-of-way

333.7

298.3

420.0

631.0

Acres of farmland converted to
transportation right-of-way

182.6

168.9

398.5

605.5

1.6

1.6

45.3

37.2

184.2

170.5

443.8

642.7

Total number of farms

14

14

28

28

Number of farms completely
acquired

4

5

2

1

Number of uneconomic remnants

1

1

2

3

Number of landlocked parcels

0

0

9

7

84.9

46.2

360.8

539.7

Acres from landlocked, remnant, or
split parcels
Total acres of farm impacts

Acres of prime farmland, unique
farmland, and farmland of
statewide importance to be
converted

Farmland impacts were avoided and minimized by incorporating the following practices into the
alternatives development process:
•

Where reasonable and feasible, right-of-way limits followed existing parcel boundaries to
reduce landlocked areas and uneconomic remnants.

•

Where possible, existing access was maintained or new access was provided to prevent
parcels from becoming landlocked.
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•

In the case of West Alternatives 1 and 2, the new I-69 parallels existing US 41, reducing
the total amount of new right-of-way required and the number of split parcels.

•

In the case of Central Alternatives 1A and 1B (Preferred), the geometry of the southern
tie-in between the new I-69 and existing US 41 was revised, reducing direct farmland
impacts by 27.7 acres and indirect farmland impacts by 51.8 acres.

•

In the case of Central Alternative 1B Modified (Selected), the geometries of the US 41, US
60, and existing I-69 interchanges were revised, reducing direct farmland impacts by 37.3
acres and indirect farmland impacts by 2.1 acres.

•

In the case of Central Alternative 1B Modified (Selected), relocating existing utility
transmission lines immediately adjacent to the new I-69 roadway to reduce landlocked
areas and uneconomic remnants.

•

In the case of Central Alternative 1B Modified (Selected), capturing storm flows in the
project’s drainage features and a large stormwater detention basin to avoid runoff into
surrounding farmland. In addition, the area of the stormwater detention basin was
minimized to the greatest extent possible by lowering the roadway elevation in order to
reduce the amount of borrow material needed while meeting the constraints of a shallow
(5 feet) water table.

The following sections address unavoidable farm impacts for each alternative.
NO BUILD ALTERNATIVE
The No Build Alternative would not convert any farmland to non-agricultural use. However,
existing trends in farmland loss in Henderson County would be expected to continue.
WEST ALTERNATIVE 1
West Alternative 1 would generally follow the existing alignment of US 41, using portions of the
existing US 41 roadway and traversing developed areas of Henderson. Farmland impacts
associated with this alternative would occur in areas adjacent to existing I-69 and US 41 in Indiana
and the unincorporated areas north of Henderson and south of US 60 in Kentucky. As shown in
Table 4.2-25, slightly more than half of the 333.7 acres of right-of-way acquired for West
Alternative 1 would be from farms. In addition to the direct conversion of farmland, West
Alternative 1 would impact the following on-farm facilities—three buildings, one pond, and one
well/tank. West Alternative 1 would also require some businesses that may provide services to
the farming industry to relocate. They comprise three fuel stations with convenience stores, one
veterinarian’s office, one trailer dealer, and one antique shop/scrapyard. However, these
businesses would be expected to relocate in or near Henderson, and other support businesses
would be expected to remain. Based on the 2012 Census of Agriculture, West Alternative 1 would
convert less than 0.1 percent of the total land in farms in Vanderburgh and Henderson counties
to transportation use. This would potentially reduce agriculture sales by less than 0.1 percent in
both Vanderburgh and Henderson counties (USDA NRCS 2012b, 2012c). Additional details about
farm revenues are provided in Sections 8.1.10 and 8.2 in the Socioeconomic Technical Report
(Appendix E-1). Although local farm impacts would occur for West Alternative 1, impacts to the
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overall farming support industry and farm revenues in Vanderburgh and Henderson counties
would be expected to be minimal.
WEST ALTERNATIVE 2
West Alternative 2 would also generally follow the existing alignment of US 41, although it would
use more of the existing US 41 roadway than West Alternative 1. Like West Alternative 1,
farmland impacts would generally occur adjacent to existing I-69 and US 41 in Indiana and in the
unincorporated areas north of Henderson and south of US 60 in Kentucky. As shown in Table
4.2-25, slightly more than half of the 298.3 acres of right-of-way acquired for West Alternative 2
would be from farms. West Alternative 2 would impact the following on-farm facilities—three
buildings, one pond, and one well/tank. This alternative would also require some businesses that
may provide services to the farming industry to relocate. They comprise five fuel stations with
convenience stores, one trailer dealer, and one antique shop/scrapyard. However, these
businesses would be expected to relocate in or near Henderson, and other support businesses
would be expected to remain. Based on the 2012 Census of Agriculture, West Alternative 2 would
convert less than 0.1 percent of the total land in farms in Vanderburgh and Henderson counties
to transportation use. This would potentially reduce agriculture sales by less than 0.1 percent in
both Vanderburgh and Henderson counties. Additional details about farm revenues are provided
in Sections 8.1.10 and 8.2 in the Socioeconomic Technical Report (Appendix E-1). Although local
farm impacts would occur for West Alternative 2, impacts to the overall farming support industry
and farm revenues in Vanderburgh and Henderson counties are expected to be minimal.
CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED)
Central Alternatives 1A and 1B (Preferred) would follow a new alignment through areas that are
largely farmland. As shown in Table 4.2-25, 95 percent of the 420.0 acres of right-of-way acquired
for Central Alternatives 1A and 1B (Preferred) would be from farms. In addition to the direct
conversion of farmland, 45.3 acres of farmland would be indirectly impacted as a result of
landlocked, remnant, or split parcels. Central Alternatives 1A and 1B (Preferred) would also
impact a detention basin on one farm. Central Alternatives 1A and 1B (Preferred) would convert
0.1 percent of the total land in farms in Vanderburgh County and 0.2 percent of the total land in
farms in Henderson County to transportation use. This would potentially reduce agriculture sales
by 0.1 percent in Vanderburgh County and 0.2 percent in Henderson County. Additional details
about farm revenues are provided in Sections 8.1.10 and 8.2 in the Socioeconomic Technical Report
(Appendix E-1). Although local farm impacts would occur for Central Alternatives 1A and 1B
(Preferred), impacts to the overall farming support industry and farm revenues in Vanderburgh
and Henderson counties would be expected to be minimal.
CENTRAL ALTERNATIVE 1B MODIFIED (SELECTED)
Central Alternative 1B Modified (Selected) would also follow a new alignment through areas that
are largely farmland. As shown in Table 4.2-25, 96 percent of the 631.0 acres of right-of-way
acquired for Central Alternatives 1B Modified (Selected) would be from farms. The majority of
the increased farmland impact compared to Central Alternatives 1A and 1B (Preferred) is
associated with the proposed 200-acre stormwater detention basin that was added following the
value engineering study; this basin would have been added to Central Alternative 1A or 1B, if
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either had been selected. In addition to the direct conversion of farmland, 37.2 acres of farmland
would be indirectly impacted as a result of landlocked, remnant, or split parcels. Central
Alternative 1B Modified (Selected) would convert 0.1 percent of the total land in farms in
Vanderburgh County and 0.3 percent of the total land in farms in Henderson County to
transportation use. This would potentially reduce agriculture sales by less than 0.1 percent in
Vanderburgh County and 0.3 percent in Henderson County. Although local farm impacts would
occur for Central Alternative 1B Modified (Selected), impacts to the overall farming support
industry and farm revenues in Vanderburgh and Henderson counties would be expected to be
minimal. The design of Central Alternative 1B Modified (Selected) was refined to a greater level
of engineering detail than the design for Central Alternatives 1A and 1B (Preferred).
NRCS COORDINATION
Coordination with the NRCS offices in Vanderburgh County, IN and Henderson County, KY was
conducted regarding farmland impacts. The NRCS uses a Farmland Conversion Impact Rating
for Corridor-Type Projects (form NRCS-CPA-106) to rank alternatives numerically based on an
evaluation of farmland impacts.
According to the FPPA, alternatives receiving the highest combined scores (based on a maximum
score of 260 points) should be regarded as the most suitable for protection. Alternatives receiving
less than 160 points require no additional evaluation. If an alternative receives a score of 160
points or more, additional alternatives must be evaluated, and the alternative with the lowest
number of points should be selected unless there are other overriding considerations.
The NRCS-CPA-106 forms were submitted to the Indiana and Kentucky offices of the NRCS in
February 2018 and again in April 2021. The purpose of the April 2021 coordination was to inform
the NRCS that Central Alternative 1B Modified was identified as the Single Preferred Alternative.
In addition, the coordination requested that NRCS amend the previously completed CPA-106
forms to incorporate an updated farmland impact analysis for Central Alternatives 1A and 1B in
Kentucky and to include Central Alternative 1B Modified. In both Indiana and Kentucky, the total
amended score for each alternative was below 160 points. Because the scores are less than 160
points, no further coordination with NRCS is required. Copies of the completed NRCS-CPA-106
forms and related NRCS correspondence are provided in Appendix H-1.

4.2.12

ENERGY

ENERGY – AFFECTED ENVIRONMENT
Not applicable.
ENERGY – ENVIRONMENTAL CONSEQUENCES
The construction of any of the build alternatives would result in short-term traffic delays and
short-term consumption of energy and resources. Increased traffic congestion would occur in and
around the construction zone where work is being performed and construction materials are
transported and stored. Increased consumption of energy and resources would result from the
production, purchase, transportation, and development of road construction materials. Studies
suggest that approximately 50 percent of the energy consumed by most transportation projects is
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direct energy (i.e., operational energy consumption), while approximately 42 percent is
consumed by vehicle manufacturing and maintenance (Hatano et. al. 1983). Therefore, the
construction and maintenance of transportation facilities typically comprise less than 8 percent
of the total energy consumed. As a result, this energy impact analysis focused on the consumption
of direct energy from vehicle travel.
Operational energy consumption would result from vehicles driving on the new roadway. It is
quantified based on VMT and energy intensities by vehicle type (e.g., automobile, trucks, etc.).
Energy intensity is the rate of fuel consumed by vehicle type, with automobiles using gasoline
and trucks using diesel. Energy is expressed in British Thermal Units (BTUs). The BTUs per VMT
by vehicle type developed by the Oak Ridge Laboratory were used to determine total BTUs for
each alternative (Oak Ridge National Laboratory 2018). The EMPO TDM was used to project VMT
for the project area out to the design year 2045.
Each of the build alternatives would result in an increase in VMT by the 2045 design year, which
would result in an increase in energy consumption. As shown in Table 4.2-26, Central Alternative
1B (Preferred), without tolls on the US 41 bridge, would result in the greatest increase, 10.3
percent, when compared to the No Build Alternative, while West Alternative 2 would have the
smallest increase in energy consumption at 1.7 percent.
The build alternatives would reduce traffic congestion and in turn would result in a reduction in
vehicular stopping and slowing conditions. The energy conservation that would result from these
changed conditions is not fully reflected in this analysis because the frequency of stopping and
slowing is difficult to quantify. Overall, the build alternatives would result in a marginal increase
in energy consumption ranging from 1.7 to 10.3 percent, which would be partially offset by more
efficient traffic movements.
Table 4.2-26. Operational Energy Consumption in Design Year 2045
NO BUILD
ALT.

WEST ALT. 1 WEST ALT. 1
WITH US 41
WITHOUT
WEST ALT. 2
BRIDGE
US 41 BRIDGE
TOLL
TOLL

CENTRAL
ALT. 1A

CENTRAL
ALT. 1B

CENTRAL
ALT. 1B
MODIFIED

Auto VMT

991,748

1,077,168

1,043,686

1,019,570

1,028,665

987,749

1,027,402

Single Unit
Truck VMT1

68,496

68,740

68,459

69,308

76,383

106,566

70,691

Multi-Unit
Truck VMT2

109,636

109,486

109,406

109,502

125,210

113,078

114,284

Total VMT

1,169,880

1,255,394

1,221,552

1,198,380

1,230,258

1,207,393

1,212,377

Total BTUs

8,472,017,768 8,875,664,465

8,710,538,914

8,617,325,311 9,147,246,955 9,340,833,388 8,785,979,654

BTU Change
vs No Build

N/A

403,646,697

238,521,146

145,307,543

675,229,187

868,815,620

313,961,886

BTU Percent
Change

N/A

4.8

2.8

1.7

8.0

10.3

3.7

Source: Oak Ridge National Laboratory 2018.
1

Single Unit Trucks are all vehicles on a single frame including trucks, camping and recreational vehicles, and motor homes.

2

Multi-Unit Trucks are trucks and tractors with one or more trailers.
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4.2.13

HAZARDOUS MATERIALS

A Phase I Environmental Site Assessment (ESA) was completed February 23, 2018 on behalf of
INDOT and KYTC and is included in Appendix I-1 (INDOT and KYTC 2018e). The ESA identified
“recognized environmental conditions” (RECs) that may impact one or more of the build alternatives.
"REC" generally means the presence, or likely presence, of hazardous substances or petroleum
products in, on, or at a property due to a release, or a material threat of a release (ASTM 2013).
Examples of RECs include the current or historical presence of petroleum or hazardous substances in
underground or aboveground storage tanks (UST/AST), hazardous waste handling and/or disposal,
and subsurface waste disposal.
The ESA included reviews of regulatory databases, a records review of environmental agency
files and readily available historical sources, and windshield surveys of the project area. This
section provides a summary of the findings of the ESA and subsequent agency correspondence.
HAZARDOUS MATERIALS – AFFECTED ENVIRONMENT
The ESA identified 32 sites with RECs within the proposed right-of-way limits of the DEIS
Alternatives. They are listed in Table 4-1 and shown on Figure 4-1 of the Phase I ESA in Appendix I1 (INDOT and KYTC 2018e). An additional site, the Old Henderson Dump (Site 33), was subsequently
identified due to a potential drainage structure that may be installed as a part of West Alternatives 1
or 2. Based on comments received from IDEM after the DEIS regarding the identification of Central
Alternative 1B Modified as the Single Preferred Alternative, two additional sites were identified: the
Don Wathen Dump (Site 34) and the Ivan Wathen Dump (Site 35). Sites of concern included
automotive service and repair facilities, filling stations, landfills, and manufacturers. Section 4.1 of the
ESA report in Appendix I-1 provides a detailed discussion of these sites.
HAZARDOUS MATERIALS – ENVIRONMENTAL CONSEQUENCES
Sites with RECs identified in the Phase I ESA were compared to the proposed right-of-way limits
of each of the build alternatives. Of these, 25 sites were identified within the proposed right-ofway of the build alternatives. These sites are listed in Table 4.2-27, along with corresponding
sheet numbers of the Environmental Features maps (Appendix A).
NO BUILD ALTERNATIVE
The No Build Alternative would not disturb any of the sites with potential RECs.
WEST ALTERNATIVE 1
West Alternative 1 would impact 14 sites with potential RECs, including portions of the BFI, Vogt,
and Huff Landfills (Sites 25, 30 and 31), Don Wathen Dump (Site 34), and five automotive service
stations or dealerships. Additionally, project drainage features would be installed within the
boundaries of the Henderson Landfill/Transfer Station/Stratman Road Dump and Henderson
Materials Midnight Dumping sites (Sites 3 and 21) as well as the Old Henderson Dump site (Site 33).
WEST ALTERNATIVE 2
Of the build alternatives, West Alternative 2 would impact the greatest number of sites with
potential RECs (22). Construction of this alternative would be anticipated to incur the highest
costs to mitigate hazardous materials issues.
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Table 4.2-27. Sites with Recognized Environmental Conditions
ALTERNATIVE
SITE
NO.

SITE NAME

WEST ALT. 1
(APPENDIX,
SHEET NO.)

WEST ALT. 2
(APPENDIX,
SHEET NO.)

CENTRAL ALT.
1A AND 1B
(APPENDIX,
SHEET NO.)

CENTRAL ALT. 1B
MODIFIED
(APPENDIX,
SHEET NO.)

1

Sinclair

(A-1, Sheet 4)

(A-2, Sheet 4)

3

Henderson Landfill/Transfer
Station/Stratman Rd Dump

(A-1, Sheet 8)

(A-2, Sheet 8)

4

Circle K #95

5

Audubon Chrysler

6

Chuckle’s #30

(A-2, Sheet 9)

8

Chuckle’s #33

(A-2, Sheet 9)

9

Thornton’s #79

(A-2, Sheet 9)

11

Henderson Chevrolet

(A-2, Sheet 9)

12

Shell Food Mart

(A-1, Sheet 9)

(A-2, Sheet 9)

13

Lux Motors

(A-1, Sheet 9)

(A-2, Sheet 9)

14

Speed-E-Kleen Auto Wash

(A-2, Sheet 9)

15

Dempewolf Ford Lincoln
Mercury

(A-2, Sheet 9)

17

AAMCO Transmissions

(A-2, Sheet 10)

20

D’s/Autoplex

(A-1, Sheet 11)

(A-2, Sheet 11)

21

Henderson Materials Midnight
Dumping

(A-1, Sheet 8)

(A-2, Sheet 8)

22

Palmer’s Quick Mart

25

BFI Landfill

(A-1, Sheet 2)

(A-2, Sheet 2)

29

Tri-State Towing

(A-1, Sheet 1)

(A-2, Sheet 1)

30

Vogt Landfill

(A-1, Sheet 1)

(A-2, Sheet 1)

(A-3, Sheet 1)

(A-4, Sheet 1)

31

Huff Landfill

(A-1, Sheet 1)

(A-2, Sheet 1)

(A-3, Sheet 2)

(A-4, Sheet 2)

32

Randy McClaskey

(A-1, Sheet 3)

(A-2, Sheet 3)

33

Old Henderson Dump

(A-1, Sheet 10)

(A-2, Sheet 10)

34

Don Wathen Dump

(A-1, Sheet 1)

A-2, Sheet 1)

A-4, Sheet 2)

A-4, Sheet 2

35

Ivan Wathen Dump

Total

(A-2, Sheet 8)
(A-1, Sheet 8)

(A-2, Sheet 8)

(A-4, Sheet 16)
(A-3, Sheet 1)

(A-4, Sheet 1)

(A-3, Sheets 1 – 2) (A-4, Sheets 1 – 2)

A-4, Sheet 2
14

22

5

7

Sources: (INDOT and KYTC 2018e) and (KDEP 2018).

CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED) AND 1B MODIFIED (SELECTED)
Central Alternatives 1 A and 1B (Preferred) and 1B Modified (Selected) would impact the same
five sites with potential RECs. Four are former landfills and a dump beneath existing I-69 (Sites
25, 30, 31, and 34). The fourth is Tri-State Towing (Site 29). In addition, Central Alternative 1B
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Modified (Selected) would impact two additional REC sites, Palmer’s Quick Mart (Site 22),
located southwest of the KY 351 interchange, and the Ivan Wathen Dump (Site 35), located along
existing I-69 within the proposed I-69 interchange in Indiana.

4.3

ECONOMIC

Transportation projects can affect an area’s economic characteristics, including business markets
and customer base, travel costs, employment, and tax revenues. This section describes the
economic characteristics of the project area, including major employers, commute patterns, labor
force, employment status, and income levels, and the effects of the I-69 ORX alternatives on the
local economy.

4.3.1

EMPLOYMENT AND INCOME

EMPLOYMENT AND INCOME – AFFECTED ENVIRONMENT
MAJOR EMPLOYERS
The major employers in Vanderburgh and Henderson counties include hospitals, manufacturers,
and education providers. Large employers in and near the project area include manufacturing
facilities and hospitals. Smaller employers in the project area include restaurants, hotels,
professional services, retail, and institutions.
Major employers in the project area include (City of Henderson 2018):
•

Henderson County Schools

•

City of Henderson

•

Big Rivers Electric

•

Redbanks Assisted Living Facility

•

Walmart

•

State of Kentucky

•

Henderson County

Additional details about major employers are provided in Section 8.1.1 of the Socioeconomic
Technical Report (Appendix E-1). A Business Information Survey was also conducted in 2018 to
gain insight into nearby businesses and how the alternatives could affect their business and
customer base. A detailed summary of the Business Information Survey is incorporated into the
Socioeconomic Technical Report (Appendix E-1).
COMMUTE PATTERNS
There are 87,330 people employed in the City of Evansville, including 54,587 who commute from
outside the city (U.S. Census Bureau 2015b). Of Evansville’s 54,650 resident workers, 7,105 (13
percent) commute to areas outside of Vanderburgh County, including 1,640 (3 percent) who
commute to Kentucky (U.S. Census Bureau 2015a).
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There are 13,248 people employed in the City of Henderson, with 8,598 commuting from outside
the city (U.S. Census Bureau 2015b). Of Henderson’s 12,046 resident workers, 3,686 (31 percent)
commute to areas outside of Henderson County, including 2,879 (24 percent) who commute to
Indiana (U.S. Census Bureau 2015a).
In general, the region (a 20-mile radius around the project area) has 52,766 workers who originate
from outside the region and 64,128 workers who come from inside it. In contrast, 27,452 workers
commute to employers outside the region (U.S. Census Bureau 2015b).
LABOR FORCE
Employers in the region are more dense and numerous in Indiana than in Kentucky. Within the
region in Indiana, employers are the most concentrated near the University of Southern Indiana,
downtown Evansville, and Newburgh, all of which are outside of the project area. Workers who
live in the City of Evansville reside throughout the city limits. Inside the project area, most
employers are inside the city limits of Henderson, especially along US 41. The densest
concentration of workers who live in the city is located southwest of the project area. Workers
age 30 to 50 make up the majority of the labor force in the project area (U.S. Census Bureau 2015b).
EMPLOYMENT STATUS
The unemployment rate is 2.8 percent in Vanderburgh County and 3.3 percent in Henderson
County, compared to 3.9 percent at the national level (U.S. Bureau of Labor Statistics 2017a). The
rates in both counties are reduced compared to the prior year. Employment by industry for
Vanderburgh and Henderson counties is shown in Figure 4.3-1.

Source: U.S. Bureau of Labor Statistics 2017b; U.S. Bureau of Labor and Statistics 2017c

Figure 4.3-1. Employment by Industry for Vanderburgh and Henderson Counties
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INCOME LEVELS
Average weekly wages were lower in Vanderburgh and Henderson counties compared to the
national average of $1,020. Henderson County wages were less than $800 per week, and
Vanderburgh County wages were between $800 and $900 per week (U.S. Bureau of Labor
Statistics 2017a).
EMPLOYMENT AND INCOME – ENVIRONMENTAL CONSEQUENCES
NO BUILD ALTERNATIVE
The No Build Alternative would not alter income or employment in the project area. Current
economic trends would be expected to continue.
WEST ALTERNATIVE 1
Based on an analysis of the existing real estate market, it does not appear there would be adequate
available sites inside the Henderson city limits or in unincorporated areas surrounding
Henderson to relocate some residents that would be displaced by West Alternative 1
(Section 4.2.7). West Alternative 1 could also reduce visibility, access, and pass-by traffic for
businesses along the US 41 commercial strip. These factors could reduce the labor force and
employment in the City of Henderson if businesses close or choose to locate outside of the city.
Conversely, business growth from improved mobility could create jobs in the city. Construction
of West Alternative 1 would provide opportunities for short-term employment for local
construction services employees. This alternative is not anticipated to directly affect income
levels.
Increased travel costs from tolls could negatively affect the 1,640 City of Evansville workers and
2,879 City of Henderson workers who commute across the Ohio River. The toll rate for I-69 is not
being proposed at this stage of the project development process. However, a reasonable worstcase analysis of direct tolling costs was conducted using an assumed toll rate of $2 for each
crossing in a car. In this scenario, a daily commuter using a tolled bridge would pay $4 per day
over an average 260 work-days in a year, or $1,040 annually. The median household income in
the cities of Evansville and Henderson ranges from $45,381 to $49,255, which results in a direct
tolling cost range of 2.1 – 2.3 percent of income (U.S. Census Bureau 2015a). Concerns related to
increased travel costs due to tolling could be reduced if the remaining US 41 bridge was not tolled.
Additional details about direct tolling costs for daily commuters are provided in Section 4.2.1 of
the Environmental Justice Technical Report (Appendix E-2). Additional details about the economic
impacts of West Alternative 1 are provided in Section 8.2.2 of the Socioeconomic Technical Report
(Appendix E-1).
WEST ALTERNATIVE 2
West Alternative 2 would displace nearly twice as many businesses along the US 41 commercial
strip as West Alternative 1, and there does not appear to be adequate available replacement sites
for businesses to relocate in the City of Henderson and Henderson County. This could negatively
affect employment within the city if businesses do not relocate within or near the city limits. These
employment impacts could affect a range of jobs, including retail, restaurant, auto mechanics,
and office workers (Section 4.2.7, Table 4.2-12). Conversely, the demand for business relocation
Chapter 4 – Affected Environment and Environmental Consequences

4-147

I-69 Ohio River Crossing Project
Final Environmental Impact Statement
sites could spur development and create jobs. Similar to West Alternative 1, the construction of
West Alternative 2 would provide opportunities for short-term employment for local
construction services employees. This alternative is not anticipated to directly affect income
levels.
Similar to West Alternative 1, increased travel costs from tolls could negatively affect workers
who commute across the Ohio River. Unlike West Alternative 1, however, the option for a nontoll crossing would not be available. Additional details about the economic impacts of West
Alternative 2 are provided in Section 8.2.3 of the Socioeconomic Technical Report (Appendix E-1).
CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED) AND 1B MODIFIED (SELECTED)
Central Alternatives 1 A and 1B (Preferred) and 1B Modified (Selected) would shift more traffic
away from existing US 41 than the other alternatives (Section 4.1.1). This could reduce pass-by
traffic for businesses along the US 41 commercial strip. Some businesses that are dependent on
pass-by traffic could experience reduced incomes and could close or move to areas outside the
city, which would reduce employment in the City of Henderson. Central Alternatives 1A and 1B
(Preferred) and 1B Modified (Selected) are anticipated to spur development near the new I-69/US
60 interchange, which could create jobs, as well as near the new US 41 interchange for Central
Alternative 1B Modified (Selected).
The construction of Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would
provide opportunities for short-term employment for local construction services employees.
However, these alternatives are not anticipated to directly affect income levels. Similar to West
Alternative 1, increased travel costs from tolls could negatively affect workers who commute
across the Ohio River, although these concerns could be reduced with Central Alternative 1B and
1B Modified if the remaining US 41 bridge was not tolled.
Additional details about the economic impacts of Central Alternatives 1A and 1B (Preferred) are
provided in Section 8.2.4 of the Socioeconomic Technical Report (Appendix E-1). Tolling is discussed
further in Section 4.8.1.

4.3.2

BUSINESSES

This section identifies businesses in and near the project area and evaluates the effects that the
I-69 ORX alternatives would have on them.
BUSINESSES – AFFECTED ENVIRONMENT
In the City of Evansville, commercial areas are generally bounded by SR 66, US 41, and SR 62
outside of the project area. Within the City of Henderson, commercial areas generally exist along
US 41 and US 60, including the US 41 commercial strip in the project area. The City of Henderson
Central Business District is centered on the US 41A/US 60 interchange along the Ohio River and
southwest of the project area. Industrial businesses are generally located south of US 60 and near
US 41, SR 351, SR 136, and SR 425. Additional details about commercial and industrial land uses
in the project area are presented in Section 4.2.4.
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BUSINESSES – ENVIRONMENTAL CONSEQUENCES
The following sections address business impacts for each I-69 ORX alternative. A more detailed
discussion of potential business impacts is provided in Section 8.2 of the Socioeconomic Technical
Report (Appendix E-1).
NO BUILD ALTERNATIVE
The No Build Alternative would not affect businesses within or near the project area. Current
economic trends for businesses would be expected to continue.
WEST ALTERNATIVE 1
West Alternative 1 would impact 25 businesses, 15 of which are along the US 41 commercial strip
in the City of Henderson. However, most of the commercial strip would remain in place
(Appendix A-1, Sheets 8 – 11). Constructing a high-speed, limited access freeway along existing
US 41 could reduce visibility and access to the remaining businesses along the US 41 commercial
strip. In addition, West Alternative 1 would reduce traffic along the US 41 commercial strip as a
portion of the traffic would shift to the new I-69 freeway (Section 4.1.1). These conditions could
reduce incomes to local businesses, particularly those that depend on pass-by traffic.
Conversely, improved regional mobility could benefit businesses that rely on deliveries and
customers from outside the region. The increased mobility could also benefit businesses by
making it easier for people to travel between the cities of Evansville and Henderson for work,
shopping, or entertainment activities. However, increased costs due to tolls could lead
individuals to choose not to make non-essential trips or to visit different businesses that could be
reached without paying a toll. This could negatively affect the customer base of some businesses
in both the cities of Evansville and Henderson, although concerns would be reduced if the
remaining US 41 bridge was not tolled.
WEST ALTERNATIVE 2
West Alternative 2 would have greater business impacts than West Alternative 1. It would
displace 62 businesses, 59 of which are along the US 41 commercial strip in the City of Henderson
(Appendix A-2, Sheets 8 – 11), and would provide access to the remaining businesses by
constructing a frontage road east of the new I-69. Similar to West Alternative 1, the new I-69
facility would reduce visibility, access, and pass-by traffic for businesses along the US 41
commercial strip. Tolling could also negatively affect the customer base of some businesses in the
cities of Evansville and Henderson. Unlike West Alternative 1, there would not be an option for
providing a non-toll crossing to reduce these concerns. Conversely, improved regional mobility
could benefit businesses.
CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED) AND 1B MODIFIED (SELECTED)
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would not relocate any
businesses. However, access to businesses on the US 41 commercial strip would not be as direct
for regional travelers using the new I-69. When compared to the other alternatives, Central
Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would also shift more traffic away
from existing US 41 (Section 4.1.1), which could reduce incomes to local businesses, particularly
those that depend on pass-by traffic. Furthermore, increased costs due to tolls could lead
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individuals to choose not to make non-essential trips or to visit different businesses that could be
reached without paying a toll. This could negatively affect the customer base of some businesses
in both the cities of Evansville and Henderson, although these concerns would be reduced with
Central Alternative 1B (Preferred) and 1B Modified (Selected) if the remaining US 41 bridge was
not tolled.
Conversely, increased regional mobility from the new I-69 would benefit businesses that rely on
deliveries and customers from outside the region. The increased mobility could also benefit
businesses by making it easier for people to travel between the cities of Evansville and Henderson
for work, shopping, or entertainment activities. Central Alternatives 1A and 1B (Preferred) and
1B Modified (Selected) are anticipated to spur development near the new I-69/US 60 interchange
as well as near the reconstructed US 41 interchange for Central Alternative 1B Modified
(Selected), which would lead to business growth (Section 4.6).

4.3.3

TAX REVENUE

This section outlines the revenue generated from property taxes in the project area. The impact on
property tax revenues is also estimated for each I-69 ORX alternative. A qualitative discussion of
the potential effects the I-69 ORX alternatives on income and sales tax revenues is also provided.
TAX REVENUE – AFFECTED ENVIRONMENT
The property tax rate for the portions of the project area in the City of Evansville is 3.45 percent.
The property tax rate for the portions of the project area in Vanderburgh County but outside the
Evansville city limits is 2.21 percent. In Indiana, tax revenues from all properties in the project
area are distributed to Vanderburgh County, Knight Township, City of Evansville, schools, and
other services such as libraries and airports, although at differing rates depending on the location
of the taxed property (State of Indiana 2017a).
Henderson County has a 0.92 percent property tax on real estate and 1.02 percent on personal
property, which is distributed to the county, schools, libraries, and healthcare. The City of
Henderson has a 0.49 percent property tax on real estate and 0.813 percent on personal property.
The State of Kentucky also collects a 0.12 percent property tax on real estate in Henderson County
(Commonwealth of Kentucky 2017). Table 4.3-1 summarizes the annual property tax revenues
for the counties, cities, and townships in the project area.
Table 4.3-1. Annual Property Tax Revenue
ENTITY

REVENUE

INDIANA
Vanderburgh County

$128,990,253

City of Evansville

$70,038,979

Knight Township

$547,273

KENTUCKY
Henderson County

$22,311,872

City of Henderson

$7,985,000

Sources: State of Indiana 2017a; State of Indiana 2017b; Commonwealth of Kentucky 2017; Hilliard 2017.
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There are no special tax districts or Tax Increment Finance (TIF) Districts in the project area.
Additional details about property taxes and revenues in the project area are provided in
Sections 8.1.8 and 8.1.9 in the Socioeconomic Technical Report (Appendix E-1).
TAX REVENUE – ENVIRONMENTAL CONSEQUENCES
The properties that would be acquired for the I-69 ORX alternatives contribute to the local tax
base. The alternatives would convert land to transportation use, which would reduce annual
county, city, and township property tax revenues (Table 4.3-2).
There are no special tax districts or TIF Districts in the project area. Additional details about
property taxes and revenues in the project area are provided in Sections 8.1.8 and 8.1.9 in the
Socioeconomic Technical Report (Appendix E-1).
Table 4.3-2. Changes in Annual Property Tax Revenue
ALTERNATIVE

West Alternative 1

West Alternative 2

Central Alternatives
1A and 1B

Central Alternative
1B Modified

ENTITY

ANNUAL
PROPERTY TAX
REVENUE

REDUCTION IN
PROPERTY TAX
REVENUE

PERCENT
DECREASE

Vanderburgh County

$128,990,253

$15,157

0.01

City of Evansville

$70,038,979

$1,248

0.002

Knight Township

$547,273

$1,348

0.2

Henderson County

$22,311,872

$210,789

0.9

City of Henderson

$7,985,000

$100,164

1.3

Vanderburgh County

$128,990,253

$14,377

0.01

City of Evansville

$70,038,979

$1,192

0.002

Knight Township

$547,273

$1,277

0.2

Henderson County

$22,311,872

$371,149

1.7

City of Henderson

$7,985,000

$185,645

2.3

Vanderburgh County

$128,990,253

$9,406

0.01

City of Evansville

$70,038,979

$667

0.001

Knight Township

$547,273

$848

0.2

Henderson County

$22,311,872

$20,888

0.1

City of Henderson

$7,985,000

$2,793

0.03

Vanderburgh County

$128,990,253

$6,737

0.01

City of Evansville

$70,038,979

$478

0.001

Knight Township

$547,273

$607

0.1

Henderson County

$22,311,872

$30,277

0.1

City of Henderson

$7,985,000

$3,300

0.04

Source: State of Indiana 2017a; State of Indiana and 2017b; Commonwealth of Kentucky 2017; Hilliard 2017.

NO BUILD ALTERNATIVE
The No Build Alternative would not alter the local property tax base within the project area.
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WEST ALTERNATIVE 1
West Alternative 1 would minimally reduce property tax revenues in Vanderburgh County, the
City of Evansville, and Knight Township. Property tax revenues would be reduced by 1.3 percent
in the City of Henderson. In Henderson County, property tax revenues would be reduced by
0.9 percent, including those that are distributed to schools, libraries, and healthcare (Table 4.3-2).
West Alternative 1 could negatively affect property values for some residences near the new I-69,
further reducing property tax revenues. Based on an analysis of the existing real estate market, it
does not appear there would be adequate available sites inside the Henderson city limits or in
unincorporated areas surrounding Henderson to relocate some residents who would be
displaced by West Alternative 1 (Section 4.2.7). If residents relocate outside of the city, sales and
income tax revenues could be reduced in the City of Henderson, where most of the relocations
would occur.
West Alternative 1 could reduce visibility, access, and pass-by traffic for the remaining businesses
along the US 41 commercial strip. These factors could reduce business incomes, which would
further reduce income and sales tax revenues. On the other hand, business growth from improved
mobility could offset some of the reductions in property, sales, and income tax revenues that
would result from West Alternative 1. Additional details about the economic impacts of West
Alternative 1 are provided in Section 8.2.2 of the Socioeconomic Technical Report (Appendix E-1).
WEST ALTERNATIVE 2
West Alternative 2 would have the greatest impact to property tax revenues. It would minimally
reduce property tax revenues in Vanderburgh County, the City of Evansville, and Knight
Township. However, property tax revenues would be reduced by 2.3 percent in the City of
Henderson. In Henderson County, property tax revenues would be reduced by 1.7 percent,
including those that are distributed to schools, libraries, and healthcare (Table 4.3-2).
Based on an analysis of the existing real estate market, it does not appear there would be adequate
available sites to relocate many of the residential tenants and businesses that would be displaced
by West Alternative 2 within the City of Henderson or Henderson County (Section 4.2.7). If
businesses close or relocate outside of the city, property, sales, and income tax revenues could be
reduced in the City of Henderson, where most of the relocations would occur. On the other hand,
the demand for business relocation sites could spur development that could offset some of the
reductions in property, sales, and income tax revenues.
Similar to West Alternative 1, property, sales, and income tax revenues could also be reduced by
negative business impacts due to the new I-69. Additional details about the economic impacts of
West Alternative 2 are provided in Section 8.2.3 of the Socioeconomic Technical Report (Appendix
E-1).
CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED) AND 1B MODIFIED (SELECTED)
Much of the land needed for Central Alternatives 1A and 1B (Preferred) and 1B Modified
(Selected) is currently in agricultural land use or vacant. Central Alternatives 1A and 1B
(Preferred) and 1B Modified (Selected) would minimally affect tax revenues in Vanderburgh
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County, the City of Evansville, Knight Township, Henderson County, and the City of Henderson
(Table 4.3-2).
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would shift more traffic
away from existing US 41 than the other alternatives (Section 4.1.1). This could reduce income to
businesses along the US 41 commercial strip, further reducing sales and income tax revenues in
the City of Henderson. Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) are
anticipated to spur development near the new I-69/US 60 interchange that could raise property
values and increase property tax revenues. However, the proposed interchange is partially
outside of the city limits of Henderson, as is much of the anticipated development. Therefore,
new development would be less likely to compensate for losses in property, sales, and income
tax revenues in the city. Central Alternative 1B Modified (Selected) is also anticipated to spur
development near the new US 41 interchange that could raise property values and increase
property tax revenues in the City of Henderson. Additional details about the economic impacts
of Central Alternatives 1A and 1B (Preferred) are provided in Section 8.2.4 of the Socioeconomic
Technical Report (Appendix E-1). Central Alternative 1B Modified (Selected) is not discussed in
the Socioeconomic Technical Report, but the economic impacts are similar to those for Central
Alternatives 1A and 1B (Preferred), as discussed in this FEIS.

4.4

NATURAL ENVIRONMENT

4.4.1

GEOLOGY/SOILS

GEOLOGY – AFFECTED ENVIRONMENT
INDIANA
In Indiana, the project area lies within the Southern Hills and Lowlands physiographic region,
specifically the Booneville Hills area (Gray 2001), as shown on Figure 2-1 of the Phase I
Environmental Site Assessment (Phase I ESA) report in Appendix I-1. The project area is located on
the floodplain of the Ohio River. Elevations range from approximately 360 feet above mean sea
level (MSL) near the state boundary to approximately 400 feet above MSL at the existing
I-69/US 41/Veterans Memorial Parkway interchange (United States Geological Survey [USGS]
2016). The project area is underlain by the Patoka, Shelburn, and Carbondale formations that are
upper to middle Pennsylvanian-age bedrock. The general geology of Indiana is shown in Figure
2-4 of the Phase I ESA report in Appendix I-1. The Carbondale Formation forms the uppermost
bedrock in southern Vanderburgh County. Within the project area this formation is
approximately 100 feet below grade (Indiana Geology and Water Survey [IGWS] 2017). This
formation consists primarily of shale and sandstone, with lesser amounts of siltstone, limestone,
and coal. The Carbondale Formation includes four of the five most productive coal seams in
Indiana (Camp 1999).
KENTUCKY
Henderson County is within the Western Kentucky Coal Field physiographic province (Kentucky
Geological Survey [KGS] 2001), as shown on Figure 2-5 of the Phase I ESA report in Appendix
I-1. The broad floodplain along the Ohio River is covered with sloughs and marshes with
elevations ranging from 350 to 370 feet above MSL. South of the floodplain the terrain is rolling.
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The greatest local relief and the highest elevations are found in the bluffs adjacent to the
floodplain. The highest elevation in the county, 588 feet above MSL, is in Wolf Hills, a
neighborhood of Henderson, KY (Carey 2005). The Pennsylvanian-aged Shelburn and Patoka
Formations are the uppermost bedrock formations in northern Henderson County. These strata
comprise shale, sandstone, siltstone, coal, and limestone and are almost completely covered by
overburden soils (Moore 2009). The depths to bedrock are greatest within the ancient bedrock
valley beneath the current Ohio River floodplain. The bedrock valley comprises moderately to
steeply sloped valley walls with soil depths to about 115 feet within the project area. The bedrock
depths in upland areas can be relatively shallow based on the varying thickness of the overlying
loess and lacustrine deposits (Haase 2011).
FAULTS AND SEISMIC HAZARDS
The Wabash Valley and Rough Creek Fault Systems are located in the vicinity of the project area.
The Wabash Valley Fault System is approximately 25 miles west and extends from Illinois and
Kentucky in a northeastwardly direction into Posey and Gibson counties, IN. It consists of
subparallel high-angle normal faults with vertical displacements up to 480 feet. The Rough Creek
Fault System extends in an east – west direction and consists of wrench, normal, and reverse
faults. The Rough River Fault System extends roughly 100 miles across western Kentucky and
into southern Illinois. Faults of this system traverse the northern half of Webster County, KY but
do not extend into Henderson County. In addition to these two fault systems, the New Madrid
Seismic Zone is located approximately 125 miles southwest of the project area (Petersen 2014).
The region surrounding the project area has experienced minor damage from earthquakes several
times in the past 200 years, and there is evidence of past liquefaction of soils in quarries and
riverbanks (Haase 2011).
GEOLOGY – ENVIRONMENTAL CONSEQUENCES
The geology within the project area is such that particular hazards may warrant additional
investigation. Hazards include seismic activity, landslide potential, and buried landfills.
SEISMIC HAZARDS
USGS performed a seismic hazard assessment for the Evansville area (Haase 2011) to produce
probabilistic seismic hazard maps, scenario-based ground motion maps, and liquefactionpotential maps for a nine-quadrangle region (roughly 490 square miles) surrounding Evansville.
Liquefaction occurs when loose or saturated soils behave like a liquid, often caused by an
earthquake or other seismic event.
The assessment indicated that liquefaction of the soft/loose alluvial soils within the floodplain of
the Ohio River Valley is possible during an earthquake, especially given the proximity to the New
Madrid Seismic Zone. The potential for seismic ground motion and liquefaction is essentially the
same for all of the build alternatives under consideration.
LANDSLIDES
In the northern portion of Henderson County, there is a potential for landslides where the steepersloped upland areas transition to lower lacustrine and alluvial soils in the floodplain. The KGS
mapped two locations within the project area where landslides have occurred in the past (KGS
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2017a). One occurs along existing US 41, south of Stratman Road (within West Alternatives 1 and
2), as shown on the Environmental Features maps in Appendix A.
LANDFILLS
As previously discussed in Section 4.2.13, beneath portions of existing I-69 and the
I-69/US 41/Veterans Memorial Parkway interchange in Vanderburgh County are five landfills,
one of which dates back to about 1969 (IDEM 1985). The landfills are primarily located beneath
the I-69/US 41/Veterans Memorial Parkway interchange and north of Eagle Creek on the south
side of Evansville. Debris depths in the landfills are estimated to range from about 5 to 30 feet.
The locations of these landfills are shown on the Environmental Features map in Appendix A.
KARST FEATURES – AFFECTED ENVIRONMENT
A desktop study was conducted to identify the potential for karst features, such as caves and
sinkholes, within the project area. No mapped karst features were identified. While dissolution
features may be present within carbonate bedrock layers, within the project area in Indiana, the
bedrock is covered by approximately 100 feet of unconsolidated alluvial and outwash deposits
(IGWS 2017). The project area is outside of designated karst areas in both Kentucky and Indiana
(KGS 2017b and INDOT 2013). Based on the bedrock lithology and the relatively thick overburden
soils, the surface expression of shallow karst features is not anticipated.
KARST FEATURES – ENVIRONMENTAL CONSEQUENCES
Based on the records reviewed, no impact related to karst features are anticipated along any of
the build alternatives under consideration.
MINERAL RESOURCES – AFFECTED ENVIRONMENT
Mineral resources within the region include aggregate (gravel/sand) pits, underground coal
mines, and oil and natural gas. Based on available mapping, most of the aggregate, coal, oil, and
gas extraction has occurred outside of the study area (IGWS 2017 and KMS 2018).
OIL AND GAS WELLS
No active or abandoned oil or gas wells were identified within the study area in Vanderburgh
County (IGWS 2017).
There are an estimated 31 oil and gas wells mapped within the study area in Henderson County
(KMS 2018). In Kentucky, the online records related to oil and gas wells are sometimes incomplete
due to their age (more than 50 years old). Specifically, information for plugging/backfilling of
exploratory wells were missing from the records. Some records indicated that the wells were
plugged when they were abandoned, while others did not.
COAL MINES
There is one mineshaft located within the study area, approximately 3,000 feet west of Central 1
Alternative in Henderson County. Three underground coal mines are located south of the
existing US 41 and KY 351 Interchange (KMS 2018).
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MINING RESOURCES – ENVIRONMENTAL CONSEQUENCES
OIL AND GAS WELLS
Unplugged wells have the potential to provide a conduit for surface contaminants to reach
groundwater resources. There are no petroleum wells mapped within or near any of the build
alternatives in Indiana (IGWS 2017). There are seven oil and gas wells mapped in proximity to
the alternatives in Kentucky (KMS 2018). These wells are shown on the Environmental Features
maps in Appendix A. All seven were found to be “dry holes” and subsequently abandoned. Of
the seven abandoned wells, four did not have dates associated with plugging. On June 8, 2018, a
representative of the project visited the project area to attempt to locate the abandoned well sites
and observe whether they were either plugged or unplugged. At all four well sites there were no
well-like protrusions from the ground surface and no indications of a collapsed/buried well head.
Therefore, no project impacts from abandoned oil and gas wells would be anticipated.
COAL MINES
All three of the underground coal mines beneath the alternatives are characterized as inactive,
and the lone mineshaft was abandoned. The mine shaft is not close to any of the alternatives;
therefore, direct impacts are not anticipated.
Approximately 375 acres of the study area south of KY 1539 are underlain by inactive
underground coal mines that were abandoned. About 23 acres of inactive underground coal
mines lie directly beneath the alternatives. The mined areas pose potential hazards that will need
to be addressed during design. Potential hazards often associated with abandoned underground
coal mines are mine subsidence and mine openings (shafts and vents). Mine subsidence occurs
when subgrade mine structures degrade and erode, causing collapses that propagate to the
surface. Mine openings such as shafts and air vents can result in falls and localized subsidence
and can attract illegal dumping.
SOILS – AFFECTED ENVIRONMENT
Overburden soils consisting primarily of alluvial deposits occur throughout the Ohio River and
Green River floodplains and in the valleys of moderate to large streams within the project area.
These alluvial deposits primarily consist of silt, sand, and gravel and are most extensive
throughout the floodplains south of I-69 in southeastern Vanderburgh County and along the
northern fringe of Henderson County. Generally coarser grained outwash from glacial meltwater
occurs along the fringes of, and may underlie, the alluvial floodplain materials along the Ohio
River. As described in Section 4.4.2, the outwash deposits contain the Ohio River Outwash
Aquifer, which is shown on Figure 4.4-1. The rolling, upland terrain of Henderson County is often
covered with loess (windblown) deposits of silt, clay, and fine sand. Underlying portions of the
alluvial soils and loess deposits are unconsolidated lacustrine deposits from ancient lakes
consisting of clay, silt, and sand (Moore 2009). These upland areas contain the Pennsylvanian
Bedrock Aquifer, discussed further in Section 4.4.2 and shown on Figure 4.4-1.
USDA developed county soil surveys in the 1960s and 1970s to provide soil information primarily
for agriculture and other land development. These surveys are for relatively shallow soils with
depths of about 6 feet and can also be used in selecting sites for roads, ponds, and other structures.
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The specific soil units mapped within or near the project alternatives are listed in Table 2-1 and
illustrated on the NRCS Soil Survey Maps in Appendix E of the Waters of the U.S. Technical Report
(INDOT and KYTC 2018h) (Appendix J-1) and Appendix B of the Waters of the U.S. Technical Report
Addendum for Central Alternative 1B Modified (INDOT & KYTC 2021b) (Appendix J-3).
Within the project area, surface and near surface water eventually drains into the Ohio River and
Green River watersheds. The bottomland areas along the Ohio River and Green River watersheds
are typified by deep, level to nearly level, moderately well drained to poorly drained alluvial
soils. These soils are typically fine grained, ranging from fine sandy loams to silty clay loams
(USDA 1967 and 1976). Much of the vegetation along the bottomlands has been cleared and the
areas converted to agricultural use with the exception of some of the poorly drained areas where
sloughs are prevalent. Refer to Section 4.4.2 for a discussion of watersheds, groundwater use,
and aquifers within the project area.
The soils associated with the watersheds of the larger tributaries such as Canoe Creek and Pigeon
Creek are medium to fine textured silty soils. They are nearly level, moderately poorly drained
to poorly drained soils formed in alluvium and lacustrine sediments. These soils are also
extensively used for agriculture. Impacts to farmland and agriculture land use are discussed in
Section 4.2.11.
Upland areas are predominantly deep, well drained, nearly level to strongly sloping soils formed
primarily in loess with the underlying material consisting typically of sandstone and shale. These
medium textured soils typically have a silt loam surface layer that can be up to 50 feet thick in
some areas of Kentucky and are generally 4 to 8 feet thick in the Indiana portion of the project
area. The soils on the upland areas are often used for agriculture where slopes are not excessive
(USDA 1967 and 1976).
SOILS – ENVIRONMENTAL CONSEQUENCES
The primary environmental consequence of the project on the soils in the study area is erosion.
Soil erosion can occur due to forces from wind or water. The primary source of erosion from
water in the study area would likely be from flooding in the Ohio River floodplain and associated
tributaries and slope erosion in unprotected areas due to precipitation events (USDA 1967 and
1976). A discussion of construction impacts related to water quality and erosion is provided in
Section 4.7.1.

4.4.2

WATER RESOURCES

SURFACE WATER – AFFECTED ENVIRONMENT
WATERSHEDS
The project area lies within the Ohio River watershed. The Ohio River is 981 miles long and flows
through six states: Pennsylvania, Ohio, West Virginia, Kentucky, Indiana, and Illinois. These
states collaborate with the Ohio River Valley Water Sanitation Commission (ORSANCO), an
interstate water pollution control agency, to monitor and assess the river (ORSANCO 2016). The
river basin stretches across a 203,940-square-mile area within which over 30 million people reside.
There are 33 drinking water utilities that use the river, supplying drinking water to approximately
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5 million people. The river has an average depth of 24 feet and an average width of 0.5 mile
(ORSANCO 2016).
The Ohio River is a series of pools connected by 19 high-lift locks and dams installed by USACE
for navigational purposes. The dams maintain a minimum river depth and regulate flow, and
also affect water quality and aquatic communities of the river. The project area is within the pool
between river miles 776.1 and 846.0, bounded by Newburgh Locks and Dam upstream and John
T. Myers Locks and Dam on the downstream end (ORSANCO 2016).
There is no watershed management plan for the Ohio River. According to the Biennial Assessment
of Ohio River Water Quality Conditions - 2010 - 2014, deciduous forests cover most of the land in
the Ohio River watershed. Major land uses include pasture, row-crop agriculture, and urban
development. Indiana and Kentucky are dominated by agriculture (ORANSCO 2016). Highly
populated regions of the river are characterized by residential, commercial, and industrial land
use types. Nonpoint source pollution from both urban and agricultural areas is a large contributor
to degraded water quality in the river. Several point source pollution issues, such as combined
sewer overflows, also exist along the Ohio. There are approximately 580 permitted discharges
into the Ohio River (ORSANCO 2016).
The northern portion of the project area drains to Pigeon Creek, which has a drainage area of 375
square miles, and includes Evansville (ORSANCO 2016). For watershed planning purposes, it is
combined to form the Highland-Pigeon Creek watershed, which drains approximately 526 square
miles in Indiana. According to the Watershed Management Plan for Highland-Pigeon Watershed,
permitted discharges include municipal wastewater treatment plants, industrial discharges, and
combined sewer overflows. Major nonpoint sources of pollutants to the watershed are row crop
agriculture, mined lands, and urban runoff (IDEM 2003).
The other significant tributary watershed within the project area is the Canoe Creek – Ohio River
watershed in Henderson County, KY. This watershed drains approximately 182 square miles and
discharges directly into the Ohio River west of the project area in Henderson (Kentucky
Department for Environmental Protection [KDEP] 2017a). Canoe Creek is not designated by
KDEP as a “Priority Watershed” or a “Watershed Planning Area” (KDEP 2017a). There are no
assessments or management plans for the Canoe Creek watershed.
RIVERS AND STREAMS
USACE, under Section 404 of the Clean Water Act (CWA), regulates Waters of the U.S. (WOTUS),
which include federally jurisdictional wetlands, streams, and other surface waters (USEPA
2017e). To identify regulated water resources within the project area, a Waters of the U.S. Technical
Report was prepared, which included a desktop analysis of published data including National
Wetlands Inventory (NWI) maps, USGS topographic maps, and aerial photography. An
approximately 300-foot-wide corridor was surveyed along the proposed alternatives with the
study corridor widened at proposed interchanges. From June to October 2017, field data were
collected to identify and map surface water resources. Full stream delineations and habitat
assessments were not conducted, but sufficient evidence was collected to provide informed
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guidance for the DEIS. Regulatory background and detailed survey information are provided in
the Waters of the U.S. Technical Report (INDOT and KYTC 2018h) (Appendix J-1).
Following the DEIS, another Waters of the U.S. Technical Report was prepared in August 2019 that
documented more detailed field surveys that were conducted along Central Alternatives 1A and
1B (Preferred) on August 1-3, August 16-17, September 20-21, October 1-2, 2018, April 23-24, 2019,
and May 16-17, 2019 (INDOT and KYTC 2019a) (Appendix J-2).
On April 21, 2020, USEPA and the USACE published the Navigable Waters Protection Rule
(USEPA 2020) in the Federal Register to finalize a revised definition of “waters of the United
States” under the Clean Water Act. The agencies have streamlined the definition so that it
includes four simple categories of jurisdictional waters. Under the final Navigable Waters
Protection Rule, four clear categories of waters are federally regulated:
•

the territorial seas and traditional navigable waters,

•

perennial and intermittent tributaries to those waters,

•

certain lakes, ponds, and impoundments, and

•

wetlands adjacent to jurisdictional waters.

The final rule also details 12 categories of exclusions (i.e., features that are not “waters of the United
States”), such as features that only contain water in direct response to rainfall (e.g., ephemeral
features), groundwater, many ditches, prior converted cropland, and waste treatment systems.
Based on the design modifications that resulted in the development of Central Alternative 1B
Modified, additional areas were field surveyed March 10-12 and 22-23, 2021. In addition, based
on the previously mentioned Navigable Waters Protection Rule, the ephemeral streams/channels
in Section 1 of the alternative were reevaluated to determine if they should be reclassified as
intermittent. Note: This evaluation will be conducted at a later time for Section 2. The results of
the additional field surveys and stream evaluations was documented in the Waters of the U.S.
Technical Report Addendum (INDOT and KYTC 2021b) (Appendix J-3).
Streams within the project area are shown in the previously mentioned Waters of the U.S. Technical
Reports and on the Environmental Features maps in Appendix A.
LEGAL DRAINS
The only legal drain within the project area is Eagle Creek. The Vanderburgh County Surveyor
regulates this legal drain and refers to it as “Eagle Slough” (Evansville-Vanderburgh County Area
Plan Commission 2018).
SURFACE WATER QUALITY AND IMPAIRED STREAMS
Each state is required to assess stream water quality for designated uses such as aquatic life, direct
contact (e.g., swimming), public water supply, and fish consumption. Waters identified as not
meeting one or more of their designated uses are placed on the state’s Section 303(d) List of
Impaired Waters, and states are required to establish total maximum daily loads (TMDLs). Table
4.4-1 summarizes the assessed streams within the project area, their status, and established
TMDLs.
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Table 4.4-1. Waterways Listed on the 303(d) List of Impaired Waters
STREAM NAME

303(d) STATUS1

TMDL

Tributary to Eagle Creek

Supporting or insufficient data

Yes

Eagle Creek

Supporting or insufficient data

Yes

Ohio River, Kentucky

Supports public water supply. Partially supports
aquatic life, direct contact, and fish consumption.

Ohio River, Indiana

Impaired for fish consumption due to PCBs and for
contact recreation caused by Escherichia coli (E.
coli) or fecal coliform bacteria.

North Fork Canoe Creek

Does not support direct contact. Supports aquatic
life. Insufficient data on other uses.

Yes

Not Established

Sources: INDOT and KYTC 2018h; KDEP 2017b; and IDEM 2011, 2016, and 2017.
TMDL – Total maximum daily loads have been established for this watershed.
Status on Indiana’s 2016 draft 303(d) List of Impaired Waters or Kentucky’s 2014 303(d) List of Impaired Waters, as
applicable.

1

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM PERMIT PROGRAM
Based on a search of state records, there is one facility within the project area with a National
Pollutant Discharge Elimination System (NPDES) permit. The Ellis Park Race Course has an
expired permit to discharge “filter backwash water” directly to the Ohio River from one outfall.
The permit was valid from October 2004 until May 2016 (USEPA 2017a).
PONDS, LAKES, AND OPEN WATER
There are several borrow pits, open water sloughs, and man-made ponds within the study area.
The borrow pits are primarily in the northern third of the project area in Indiana and have
connections to Eagle Creek or are immediately adjacent to US 41. The sloughs, which may be
remnant river channels, are within the floodplain of the Ohio River. There is one large borrow pit
west of US 41 and south of the Ohio River, which has connections to Mound Slough in flood
events. Smaller retention ponds are also present. The ponds, lakes, and open water bodies are
illustrated in the previously mentioned Waters of the U.S. Technical Reports and on the
Environmental Features maps in Appendix A.
SURFACE WATER – ENVIRONMENTAL CONSEQUENCES
Due to the linear nature and length of the project, each alternative would include unavoidable
impacts to water resources. Impacts were calculated using GIS data based on the construction
limits for each alternative. Typical impacts would include temporary construction impacts, which
are described in Section 4.7.1, and permanent impacts, which could include:
•

stream channelization and enclosure (channelization occurs when an existing stream is
relocated or culverted/piped);

•

bridging of streams;

•

increased nutrient loading from roadway runoff; and/or

•

increased potential for toxic compounds entering the water system from construction
equipment, increased vehicular traffic, application of snow and ice removal chemicals,
and application of herbicides to maintain roadside vegetation.
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RIVERS AND STREAMS
Direct impacts to rivers and streams have been quantified and are summarized in Table 4.4-2.
Direct impacts are further broken down by state in Table 4.4-2. Impacts include all streams that
fall within the construction limits of the alternatives unless they are crossing under existing roads
(e.g., US 41) and/or other development via a culvert. These culverted sections of the streams were
not counted as impacts. Direct impacts to the Ohio River would be minimized because the project
footprint in the river would be limited to the piers. Construction impacts on water quality are
discussed in Section 4.7.1. Indirect and cumulative impacts are discussed in Section 4.6.
Table 4.4-2. Impacts to Surface Water Resources
WEST ALT. 1

WEST ALT.
2

CENTRAL ALT.
1A AND 1B

CENTRAL ALT.
1B MODIFIED

IN

1
1,035

1
887

1
944

1
710

KY

4
764

4
669

3
682

4
729

Total

5
1,799

5
1,556

4
1,626

5
1,439

IN

1
405

1
377

0
0

0
0

KY

2
385

1
134

10
5,104

12
10,234

Total

3
790

2
511

10
5,104

12
10,234

IN

12
3,926

12
3,882

10
3,116

10
3,033

KY

27
16,690

25
15,203

32
10,090

42
17,205

Total

39
20,886

37
19,085

42
13,206

52
20,238

IN

14
5,366

14
5,146

11
4,060

11
3,743

KY

33
18,109

30
16,006

45
15,876

58
28,168

Total

47
23,475

44
21,152

56
19,936

69
31,911

IN

2
3.2

1
1

1
12.7

1
6.3

KY

4
6.4

2
1.8

0
0

0
0

Total

6
9.6

3
2.8

1
12.7

1
6.3

RESOURCE

Perennial

Intermittent
River/Stream
Number
Length (ft)
Ephemeral

Total

Open Water Habitats
Number
Area (acres)

No Build Alternative
There would be no new or additional impacts above the baseline to rivers and streams under the
No Build Alternative. Existing water quality would likely remain the same.
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West Alternative 1
West Alternative 1 would impact five perennial streams (1,799 feet) and three intermittent
streams (790 feet); however, perennial and intermittent stream channelization would not be
required. West Alternative 1 would also impact 39 ephemeral streams (20,886 feet), of which
approximately 19,427 feet would be channelized within the construction limits of the roadway.
West Alternative 2
West Alternative 2 would impact five perennial streams (1,556 feet) and two intermittent streams
(511 feet); however, stream channelization would not be required. It would also impact 37
ephemeral streams (19,085 feet), of which approximately 17,733 feet would be channelized.
Central Alternatives 1A and 1B (Preferred)
Of the build alternatives, Central Alternatives 1A and 1B (Preferred) would have the least total
impacts to streams. Each would impact four perennial streams (1,626 feet) and 10 intermittent
streams (5,104 feet). Each would also impact 42 ephemeral streams (13,206 feet). Stream
channelization would be required for 9,780 of stream channel, most of which is ephemeral.
Central Alternative 1B Modified (Selected)
Central Alternative 1B Modified (Selected) would have the greatest total impacts to streams. It
would impact five perennial streams (1,439 feet) and 12 intermittent streams (10,234 feet). There
would also be 52 ephemeral streams/channels (20,238 feet) impacted. Central Alternative 1B
Modified (Selected) would require approximately 17,366 feet of channelization, most of which
would be ephemeral channels, primarily road ditches. More detailed information on each stream
that would be impacted by Central Alternative 1B Modified (Selected) is presented in the Waters
of the U.S. Technical Report Addendum (Appendix J-3).
PONDS, LAKES, AND OPEN WATER
Open water habitats would experience direct impacts from each of the build alternatives and
would also include temporary construction-related impacts (Section 4.7.1) or impacts to the
waterbody hydrology outside of the project limits. Potential impacts to open water habitats from
the project build alternatives are summarized in Table 4.4-2. The No Build Alternative would not
impact open water features. Central Alternatives 1A and 1B (Preferred) would have the greatest
impact to open water features (12.7 acres). West Alternative 2 and Central Alternative 1B
Modified (Selected) would impact 9.6 acres and 6.3 acres, respectively. West Alternative 1 would
have the least impacts at 2.8 acres.
SPECIAL STATUS STREAMS – AFFECTED ENVIRONMENT
FEDERAL WILD AND SCENIC RIVERS
There are no federal Wild and Scenic Rivers within the project area.
STATE NATURAL, SCENIC, AND RECREATIONAL RIVERS /OUTSTANDING RIVERS LIST FOR INDIANA
None of the streams identified within the project area in Indiana are listed as a State Natural,
Scenic and/or Recreational River, nor are any on the Outstanding Rivers List for Indiana (INDOT
and KYTC 2018h).
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KENTUCKY WILD RIVERS/OUTSTANDING STATE RESOURCE WATERS FOR KENTUCKY
No Kentucky state-designated Wild Rivers are located in the project area. The Ohio River, from
river mile 784.7 to 786.6, is an Outstanding State Resource Water (OSRW) due to the presence of
the federally threatened rabbitsfoot mussel (Quadrula cylindrica cylindrica). This stretch of OSRW
river would include approximately 438 acres of Ohio River habitat at normal pool elevation.
Section 4.4.6 provides further discussion of threatened and endangered species. Per 401 KAR
10:031 Section 8:
Existing water quality and habitat shall be maintained and protected in those
waters designated as outstanding state resource waters that support federally
threatened and endangered species of aquatic organisms, unless it can be
demonstrated that lowering of water quality or a habitat modification will not
have a harmful effect on the threatened or endangered species that the water
supports. (KDEP 2017e)
SPECIAL STATUS STREAMS – ENVIRONMENTAL CONSEQUENCES
NO BUILD ALTERNATIVE
There would be no impact to special status streams as a result of the No Build Alternative.
WEST ALTERNATIVES 1 AND 2
West Alternatives 1 and 2 would be constructed 0.3 mile downstream from the designated OSRW
reach of the Ohio River and downstream from the existing US 41 bridges, which provide a barrier
to recreational use. Therefore, these alternatives would have no impact to this resource or to other
special status streams.
CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED) AND 1B MODIFIED (SELECTED)
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would be located at river
mile 785.5 within the stretch of designated OSRW. However, water quality and/or habitat
modification would likely be minimal and would not be expected to have a noticeably harmful
effect on the water and the species that the water supports. The I-69 bridge structure for Central
Alternatives 1A and 1B (Preferred) and Central Alternative 1B Modified (Selected) would cover
approximately 13 acres and 11 acres, respectively, of Ohio River habitat. The footprint of the
bridge piers for these alternatives would occupy less than 2 acres. The structure acreage would
be 2.97 percent for Central Alternatives 1A and 1B (Preferred) and 2.51 percent for Central
Alternative 1B Modified (Selected) of the total OSRW acreage. The pier acreage would be 0.45
percent of the total OSRW acreage. In addition, the bridge piers would be anticipated to have
minor adverse effects to the recreational-use aspects of the river.
GROUNDWATER/PUBLIC WATER SUPPLIES – AFFECTED ENVIRONMENT
The project area was reviewed for the presence of aquifers, wells, and public water supplies.
These resources are described below and shown on Figure 4.4-1.
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Figure 4.4-1. Groundwater Resources
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OHIO RIVER OUTWASH AQUIFER
The Ohio River Outwash Aquifer system underlies the northern and central portions of the project
area, as shown in Figure 4.4-1. Beneath surface alluvial deposits, there are large amounts of outwash
sand and gravel deposits from receding glaciers (Moore 2009and KGS 2017a). These deposits form
the most prolific aquifer system in both Vanderburgh and Henderson counties. This aquifer can
exceed 150 feet in thickness with nearly 100 feet of continuous sand and gravel. The direction of
groundwater flow is generally toward the Ohio River (Carey 2005 and Shrader 2006b).
Wells completed in this aquifer range from 30 to 130 feet deep but are commonly 45 to 85 feet
deep. Well yields for significant groundwater withdrawal facilities typically range from 200 to
900 gallons per minute (gpm) and have been tested up to 2,000 gpm (IDNR Division of Water
2006b). Based on water well records, depth to groundwater beneath the project area is likely 20
to 30 feet below the ground surface (IDNR 2017 and KGS 2017b).
This aquifer system is primarily unconfined and recharged by precipitation, which averages 41
inches per year. Its shallow, unconfined nature makes the aquifer system moderately to highly
susceptible to contamination from surface and near-surface releases (IDNR Division of Water
2006b and KDEP 1994). The groundwater quality meets drinking water standards, but it is
generally hard, with high levels of calcium bicarbonate and iron (Cable 1977 and Carey 2005).
PENNSYLVANIAN BEDROCK AQUIFER
Within the upland areas of the project area, there are comparably fewer groundwater resources.
Typically, groundwater is obtained from sandstone units of the Pennsylvanian-aged
McLeansboro Group, called the Pennsylvanian Bedrock Aquifer (IDNR Division of Water 2006a).
The location of this aquifer is shown in Figure 4.4-1. The depth to groundwater depends on the
depth of sandstone units, which varies from less than 30 feet up to 150 feet. Wells yields are
generally low, less than 20 gpm, and therefore only suitable for domestic supply. This aquifer is
typically buried beneath less permeable deposits such as shale; therefore, it has a low
susceptibility to contamination from surface releases (KDEP 1994). Generally, groundwater is
hard to very hard and iron and salt may be present. Groundwater often becomes saltier with
depth (Carey 2005).
SOLE SOURCE AQUIFERS
USEPA defines a sole source aquifer (SSA) as one where the aquifer supplies at least 50 percent
of the drinking water for its service area, and there are no reasonably available alternative
drinking water sources should the aquifer become contaminated. USEPA’s records were
searched, and no sole source aquifers are present in or near the project area (USEPA 2017b).
WATER WELLS
Water wells can provide a direct conduit for contaminants, if released, to reach the subsurface.
Dewatering construction techniques have the potential to negatively impact water supply.
Records of a total of 98 water wells were identified within the project area (IDNR 2017c and KGS
2017b). Of these, 54 wells are listed as domestic water supplies or unspecified, three are listed as
public water supplies (discussed further below), two are listed as agricultural irrigation supply,
and the remaining 39 are listed as monitoring wells. Monitoring wells are typically located at
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gasoline stations or around landfills to monitor groundwater conditions. Most of the water
supply wells are 30 to 150 deep and use the Ohio River Outwash Aquifer. The locations of the
identified wells are shown in Figure 4.4-1.
INJECTION WELLS
Injection wells are permitted by state and/or federal agencies for the underground disposal of
wastes, such as brine from petroleum drilling operations. No injection wells were identified within
the project area within Indiana (USEPA 2018b). USEPA and KGSs’ records identified 16 Class V
injections wells that dispose of septic waste at commercial facilities such as truck stops (KGS 2017a
and USEPA 2017d). The locations of the identified injections wells are shown in Figure 4.4-1.
PUBLIC WATER SUPPLIES
There are six public water supplies within the project area, as summarized in Table 4.4-3. Note
that the locations of public water intakes, public water supply wells, and wellhead protection
areas (WHPAs) are confidential; therefore, they are not shown on a map.
Table 4.4-3. Summary of Public Water Supplies
NAME
CLASS
(PUBLIC WATER SUPPLY
IDENTIFICATION NO.)
Evansville Water and
Sewer Utility (EWSU)
Community water system
IN5282002

ESTIMATED
POPULATION/
SERVICE AREA

SOURCE/APPROXIMATE
LOCATION
Ohio River surface water
Intake is 8.5 miles
downstream of US 41
bridges

138,000 people /
City of Evansville

NOTES1
Highly susceptible to surface
water spills.
Project area within Zone 1 of
Critical Concern, which
extends 25 miles upstream.

Ellis Park
Ohio River Outwash Aquifer
1,500 people /
Public non-transient, nonWHPA is within the project
Two wells, 800 ft east of
community water supply
Ellis Park raceway area and crosses US 41.
US 41
KY0513013
Trocadero Plaza
Public non-community
water supply
KY0512440

Henderson Municipal
Water & Sewer
Community water system
PWSID KY0510188

Ohio River Outwash Aquifer
25 people /
One well, 100 ft west of
Truck stop
US 41

Ohio River surface water
Intake is 17 miles
downstream of US 41
bridges

Henderson County Water
District
Does not operate their own
Community water system water treatment plant
PWSID KY0510189

WHPA is entirely contained
within the Ellis Park WHPA.

Moderately susceptible to
contamination, with areas of
31,705 people /
high concern including
City of Henderson bridges, transporters, landfills,
and other
and row crops.
incorporated
Project area is within Zone 1
areas
of Critical Concern, which
extends 25 miles upstream
19,008 people/
Unincorporated
Henderson
County

Primary source of water is
purchased from Henderson
Municipal Water & Sewer

Sources: EWSU 2016; KDEP 2017b; Kentucky Rural Water Association (KRWA) 2002a, 2002b, 2014; KRWA 2002c, 2002d, and
2012; Henderson Water Utility 2017; and ORSANCO 2017 KDEP.
1

Susceptibility ratings were obtained from the referenced sources.
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Protections for public water supplies include WHPAs for wells, and Zone 1 of Critical Concern
for surface water intakes. These areas are designated has having a high risk for spills or releases
to negatively impact a water system. Any work conducted within these areas would require
special provisions as part of spill prevention, countermeasures, and contingency plans, and
certain operations such as fueling and chemical storage should be avoided. Chapter 7 provides a
discussion of project commitments.
GROUNDWATER/PUBLIC WATER SUPPLIES – ENVIRONMENTAL CONSEQUENCES
Each groundwater and public water supply resource was assessed for potential impacts from the
project build alternatives, as summarized below in Table 4.4-4.
Table 4.4-4. Groundwater and Public Water Supply Impacts
RESOURCE
(IMPACT TYPE)

WEST
WEST
ALTERNATIVE ALTERNATIVE
1
2

CENTRAL
CENTRAL
ALTERNATIVES ALTERNATIVE
1A AND 1B
1B MODIFIED

Ohio River Outwash Aquifer
High susceptibility to spills.1
(Approximate length of alignment
within the resource/ construction area
within the resource)

8.4 miles
407 acres

8.3 miles
379 acres

4.9 miles
143 acres

4.9 miles
139 acres

Pennsylvanian Bedrock Aquifer
Low susceptibility to spills.1
(Approximate length of alignment
within the resource / construction area
within the resource)

1.9 miles
15 acres

1.9 miles
14 acres

8.3 miles
265 acres

8.3 miles
430 acres

N/A

N/A

N/A

N/A

Water Wells
(No. of wells that would be directly
impacted by the alternative)

13

17

N/A

N/A

Injection Wells
(No. of wells that would be directly
impacted by the alternative)

1

1

N/A

N/A

Evansville Water and Sewer Utility
(Approximate length of new alignment
within Zone 1 of Critical Concern)

0.85 mile

0.85 mile

0.90 mile

0.90 mile

Ellis Park
(Length of new alignment within
WHPA)

1.2 miles

1.2 miles

N/A

N/A

N/A

N/A

0.90 mile

0.90 mile

Sole Source Aquifers

Trocadero Plaza
(Impact to WHPA)
Henderson Municipal Water & Sewer
(Approximate length of new alignment
within Zone 1 of Critical Concern)

Direct Impact – facility footprint
within alignment. Anticipate
razing of entire facility and
closure of all associated wells.
0.85 mile

0.85 mile

Sources: IDNR Division of Water 2006b KDEP 1994; USEPA 2017b; IDNR 2017c KDEP 2017; KDEP 2017b USEPA 2018b;
ORSANCO 2017; and KDEP 2017c
1

Susceptibility to spills is based on the referenced sources
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No Build Alternative
The No Build Alternative would not directly impact groundwater and public water supplies.
However, these resources would still be susceptible to spills of petroleum products or hazardous
materials that may occur along existing US 41.
West Alternative 1
West Alternative 1 would have the highest impact on the Ohio River Outwash Aquifer
(approximately 407 acres), would directly impact 14 wells (including one injection well) and two
WHPAs. The project would result in closure of one non-community water supply (Trocadero
Plaza), as well as the 14 wells. The alternative’s crossing of the Ohio River would occur within
Zone 1 of Critical Concern for two public water supplies—Evansville Water and Sewer and
Henderson Municipal Water & Sewer. It would also impact 15 acres of the Pennsylvanian
Bedrock Aquifer.
West Alternative 2
West Alternative 2 would impact approximately 379 acres of the Ohio River Outwash Aquifer
and 14 acres of the Pennsylvanian Bedrock Aquifer. This alternative would have the highest
impact on existing wells (18 total, of which one is an injection well) and would impact two
WHPAs including closure of one non-community water supply (Trocadero Plaza). The
alternative would cross the Ohio River within Zone 1 of Critical Concern for two public water
supplies—Evansville Water and Sewer and Henderson Municipal Water & Sewer.
Central Alternatives 1A and 1B (Preferred)
Central Alternatives 1A and 1B (Preferred) would impact 143 acres of the Ohio River Outwash
Aquifer and 265 acres of the Pennsylvanian Bedrock Aquifer. No wells nor WHPAs would be
impacted. The alternative would cross the Ohio River within Zone 1 of Critical Concern for two
public water supplies, Evansville Water and Sewer and Henderson Municipal Water & Sewer.
Central Alternative 1B Modified (Selected)
Central Alternative 1B (Selected) would impact 139 acres of the Ohio River Outwash Aquifer and
430 acres of the Pennsylvanian Bedrock Aquifer. No wells nor WHPAs would be impacted. The
alternative would cross the Ohio River within Zone 1 of Critical Concern for two public water
supplies, Evansville Water and Sewer and Henderson Municipal Water & Sewer.

4.4.3

FLOODPLAINS/FLOODWAYS

This section presents information on floodplains and floodways both within, and outside of (i.e.,
the hydraulic study area), and provides an evaluation of the impacts on these areas associated
with each project alternative.
Floodplains are composed of two components: the first is the floodway, which is the channel of a
river or stream and those portions of the floodplain adjacent to the channel that are reasonably
required to efficiently carry and discharge the peak flow of the regulatory flood (100-year flood)
of rivers and streams. The second is the floodplain fringe, which is essentially a holding area
providing storage of floodwater.
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The base flood that defines the extent and limit of the regulatory floodplain and floodway is the
one percent annual chance (100-year) flood. Federal Emergency Management Agency (FEMA)
mapping data, including Flood Insurance Rate Maps (FIRMs), was used to identify floodways
and floodplains within the project area.
FLOODPLAINS/FLOODWAYS – AFFECTED ENVIRONMENT
Floodplains and floodways within the project area are associated with the Ohio River, Eagle
Creek, Green River, and North Fork Canoe Creek. They are shown in Figure 4.4-2 and described
in the following sections.
OHIO RIVER
The Ohio River (Figure 4.4-2) is located entirely within Kentucky and forms the border between
Indiana and Kentucky.
The Flood Insurance Study, Henderson County, Kentucky (FEMA 2017a) and the Flood Insurance
Study, Vanderburgh County, Indiana (FEMA 2011) document the detailed study of the Ohio River
based on a hydrologic and hydraulic analysis. On this basis, the floodplain is designated by
FEMA as Zone AE, and floodplain limits and flood elevations have been determined to FEMA
standards of accuracy.
The Ohio River at Henderson, KY and Evansville, IN has a drainage area of 106,920 square miles.
The main flow channel, which conveys normal and everyday flow, is 2,000 to 2,500 feet wide. The
floodplain is 15,000 to 25,000 feet in width. The floodway portion of the floodplain at the existing
US 41 bridges is approximately 15,000 feet wide.
The Ohio River in the project area, between Ohio River Mile 787 and 785, is within the John T.
Myers Pool. The John T. Myers Locks and Dam is located approximately 59 miles downstream of
the project area. The dam produces a pool that extends upstream to the project area at an elevation
of 342.0 feet above MSL. The Newburgh Locks and Dam is located approximately 8.5 miles
upstream of the project area. Both locks and dams are for navigational purposes and do not
provide flood control (USACE 2014).
At Ohio River Mile 786.8, the existing US 41 bridges cross the river in Henderson County and
provide access between the cities of Evansville and Henderson. The bridges span the floodway
and consist of a channel span, an alternate span, and several approach spans. The approach spans
provide hydraulic conveyance relief during flood events and access openings for local roads.
Outside of the floodway but in the floodplain, the roadway approaches are on elevated fill. The
existing US 41 bridges and approaches were calculated to generate a backwater rise of 0.30 feet
during a 100-year flood event.
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Figure 4.4-2. Floodplains and Floodways within the Project Area

Chapter 4 – Affected Environment and Environmental Consequences

4-170

I-69 Ohio River Crossing Project
Final Environmental Impact Statement
NORTH FORK CANOE CREEK
North Fork Canoe Creek (Figure 4.4-2) lies entirely within Kentucky. The Flood Insurance Study,
Henderson County, Kentucky documents the detailed study of North Fork Canoe Creek based on a
hydrologic and hydraulic analysis (FEMA 2017a). The limit of the detailed study is at the
intersection of North Fork Canoe Creek and the CSX railroad, 21,592 feet upstream of the
confluence with Canoe Creek. Because Canoe Creek is documented in a detailed study, the
floodplain up to the CSX railroad is classified as Zone AE. Above this point, the floodplain is
classified as Zone A. In this section of stream, flood profiles have not been determined by FEMA
and, as a result, floodplain limits as shown on the FIRM are approximate, and floodplain
elevations can be estimated only to the nearest foot. At the proposed US 60 Interchange, the 100year flood elevation is approximately 403 feet above MSL.
EAGLE CREEK
Eagle Creek (Figure 4.4-2) lies entirely within Indiana and wholly within the floodplain of the
Ohio River. Eagle Creek is a shallow stream and conveys low flows only. The flood zone for Eagle
Creek is designated Zone AE, within the floodplain of the Ohio River (FEMA 2011). The existing
US 41 bridges span Eagle Creek and maintain the flow in the creek.
GREEN RIVER
The Green River (Figure 4.4-2) lies entirely within Kentucky and joins the Ohio River at Ohio
River Mile 784.5, just 2.5 river miles upstream of the existing US 41 bridge crossings and just
outside of the project area. The drainage area of the Green River watershed is 9,230 square miles.
The floodplain and floodway of the Green River, designated by FEMA as Zone AE, are controlled
by backwater of the Ohio River to a point 43 miles upstream (FEMA 2017a).
FLOODPLAINS/FLOODWAYS – ENVIRONMENTAL CONSEQUENCES
The build alternatives would result in direct impacts to the floodplains and floodways inside of
the project area due to the footprint of approach road fills, abutments, and piers. Impacts outside
and upstream of the project area due to backwater effects would raise floodplain and floodway
levels and, therefore, increase the extent of flooding. However, these increased flood levels would
be within the Indiana and Kentucky regulatory floodplain development limits and would not
require flood easements.
Indiana state law (State of Indiana 2014) allows development to increase the backwater effect by
up to 0.14 foot without a requirement to obtain flood easements from affected property owners.
Kentucky law (Kentucky Division of Water [KDOW] 2016) allows backwater increases up to 1.0
foot without flood easements.
The impacts to floodplains and floodways, along with the backwater flood limits associated with
each build alternative, are presented in Table 4.4-5 and shown on the Environmental Features
maps in Appendix A.
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Table 4.4-5. Floodplain/Floodway Impacts
RIVER/STREAM

CENTRAL
ALTERNATIVES 1A
AND 1B
FLOODPLAIN (ACRES)

WEST
WEST
ALTERNATIVE 1 ALTERNATIVE 2

CENTRAL
ALTERNATIVE 1B
MODIFIED

Ohio River

94

83

45

54

North Fork Canoe Creek

11

6

145

259

Eagle Creek

Area included with Ohio River

Green River

Area outside of project area

Total

105

89

190

313

FLOODWAY (ACRES)
Ohio River
North Fork Canoe Creek

144

115

81

52

5

5

7

75

Eagle Creek

Area included with Ohio River

Green River

Area outside of project area

Total

149

120

88

127

BACKWATER FLOOD LIMITS (FEET)
Ohio River

0.14

0.14

0.14

0.14

North Fork Canoe Creek

1.0

1.0

1.0

1.0

Eagle Creek

0.14

0.14

0.14

0.14

Green River

0.14

0.14

0.14

0.14

Following publication of the DEIS, alternative bridge configurations for the Ohio River crossing
were evaluated to determine if replacing some sections of the bridge with fill in the floodplain
and floodway could reduce the project’s cost. As previously mentioned, Indiana requires a flood
easement for any backwater increase greater than 0.14 foot while Kentucky does not require a
flood easement for backwater increases up to 1.0 foot. Based on the hydraulic analysis, modest
cost savings were possible, but the number of required flood easements was impractical;
therefore, the original bridge layout was retained. The results of the evaluation are included in
the Ohio River Modeling Potential Backwater Impacts – Indiana report in Appendix R-1.
NO BUILD ALTERNATIVE
The No Build Alternative would have no impact on floodplains and floodways, nor would it
create additional backwater effects, in the project area.
WEST ALTERNATIVE 1
Ohio River
West Alternative 1 would transversely impact 94 acres of the Ohio River floodplain and 144 acres
of the floodway.
For West Alternative 1, there would be no significant impact to the Ohio River floodplain and
floodway in terms of backwater (i.e., less than 0.14 foot) because a new bridge for this alternative
would match the span and hydraulic capacity of the existing US 41 bridges. This alternative
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would also remove one of the US 41 bridges and supporting piers but would have no significant
reduction in backwater on the Ohio River.
North Fork Canoe Creek
West Alternative 1 would encroach transversely upon 11 acres of floodplain and 5 acres of
floodway of North Fork Canoe Creek and the backwater rise would be within the state limit of
1.0 foot.
Eagle Creek
For West Alternative 1, the Ohio River bridge and approach structures would span Eagle Creek
and maintain the flow. Therefore, there would be no floodplain or floodway impacts at Eagle
Creek.
Green River
West Alternative 1 would not cross the Green River and, therefore, would not result in direct
impacts to the Green River floodplain or floodway. The new bridge over the Ohio River would
match the span and hydraulic capacity of the existing US 41 bridges so there would be no
significant backwater impact to the Ohio River and the Green River (i.e., less than 0.14 foot). This
alternative would also remove one of the US 41 bridges and supporting piers but would cause no
significant reduction in backwater rise on the river.
WEST ALTERNATIVE 2
Ohio River
West Alternative 2 would transversely impact 83 acres of Ohio River floodplain and 115 acres of
floodway.
For West Alternative 2, there would be no significant increase in the Ohio River backwater (i.e.,
less than 0.14 foot) because a new bridge for this alternative would match the span and hydraulic
capacity of the existing US 41 bridges. This alternative would also remove both US 41 bridges and
supporting piers but would cause no significant reduction in backwater rise on the Ohio River.
North Fork Canoe Creek
West Alternative 2 would transversely encroach upon 6 acres of floodplain and 5 acres of
floodway of North Fork Canoe Creek and the backwater rise would be within the state limit of
1.0 foot.
Eagle Creek
For West Alternative 2, the Ohio River bridge and approach structures would span Eagle Creek
and maintain the flow. Therefore, there would be no floodplain or floodway impacts at Eagle
Creek.
Green River
West Alternative 2 would not cross the Green River and, therefore, would not result in direct
impacts to the Green River floodplain or floodway. There would be no significant impact to the
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backwater of Green River (i.e., less than 0.14 foot) because a new Ohio River bridge would match
the span and hydraulic capacity of the existing US 41 Ohio River bridges. This alternative would
remove both US 41 bridges and supporting piers but would cause no significant reduction in
backwater rise on the Green River.
CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED)
Ohio River
Central Alternatives 1A and 1B (Preferred) would transversely impact 45 acres of the Ohio River
floodplain and 81 acres of floodway. In addition, the backwater rise would be within the state
limit of 0.14 foot.
North Fork Canoe Creek
Central Alternatives 1A and 1B (Preferred) would encroach on 145 acres of the North Fork Canoe
Creek floodplain and 7 acres of the floodway, both longitudinally and perpendicularly. In
addition, the backwater rise would be within the state limit of 1.0 foot.
Eagle Creek
For Central Alternatives 1A and 1B (Preferred), the Ohio River bridge and approach structures
would span Eagle Creek and maintain the flow. Therefore, there would be no floodplain or
floodway impacts at Eagle Creek.
Green River
Central Alternatives 1A and 1B (Preferred) would not cross the Green River and, therefore, would
not result in direct impacts to Green River floodplains and floodways. In terms of backwater,
Central Alternatives 1A and 1B (Preferred) would impact the Green River as a result of the new
Ohio River bridge crossing. This backwater effect, which would not exceed the state regulatory
maximum rise of 0.14 foot, would increase the extent of Ohio River backwater on the Green River
up to 1 mile.
CENTRAL ALTERNATIVE 1B MODIFIED (SELECTED)
Ohio River
Central Alternative 1B Modified (Selected) would transversely impact 54 acres of the Ohio River
floodplain and 52 acres of floodway. In addition, the backwater rise would be within the state
limit of 0.14 foot.
North Fork Canoe Creek
Central Alternative 1B Modified (Selected) would encroach on 259 acres of the North Fork Canoe
Creek floodplain and 75 acres of the floodway, both longitudinally and perpendicularly.
Although the alternative’s proposed stormwater detention basins would result in the highest
impacts to floodplains and floodways, one of its beneficial impacts would be that they would
reduce downstream flooding in Henderson. In addition, the backwater rise would be within the
state limit of 1.0 foot.
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Eagle Creek
For Central Alternative 1B Modified (Selected), the Ohio River bridge and approach structures
would span Eagle Creek and maintain the flow. Therefore, there would be no floodplain or
floodway impacts at Eagle Creek.
Green River
Central Alternative 1B Modified (Selected) would not cross the Green River and, therefore, would
not result in direct impacts to Green River floodplains and floodways. In terms of backwater,
Central Alternative 1B Modified (Selected) would increase backwater on the Green River as a
result of the new Ohio River bridge crossing. This backwater effect, which would not exceed the
state regulatory maximum rise of 0.14 foot, would increase the extent of Ohio River backwater on
the Green River up to 1 mile.

4.4.4

WETLANDS

WETLANDS – AFFECTED ENVIRONMENT
Section 404 of the CWA regulates WOTUS, which include federally jurisdictional wetlands,
streams, and other surface waters. On April 21, 2020, USEPA and the USACE published the
Navigable Waters Protection Rule (USEPA 2020) in the Federal Register to finalize a revised
definition of “waters of the United States” under the Clean Water Act. The agencies have
streamlined the definition so that it includes four simple categories of jurisdictional waters. Under
the final Navigable Waters Protection Rule, four clear categories of waters are federally regulated:
•

The territorial seas and traditional navigable waters,

•

Perennial and intermittent tributaries to those waters,

•

Certain lakes, ponds, and impoundments, and

•

Wetlands adjacent to jurisdictional waters.

The final rule also details 12 categories of exclusions (i.e., features that are not “waters of the
United States”), such as features that only contain water in direct response to rainfall (e.g.,
ephemeral features), groundwater, many ditches, prior converted cropland, and waste treatment
systems. With the exclusion of ephemeral streams/channels from the Navigable Waters
Protection Rule, some wetlands that were considered adjacent to ephemeral streams/channels
would now be considered isolated.
Wetlands are currently defined by USACE (33 CFR 328.3[b]) and USEPA (40 CFR 230.3[s]) as:
Those areas that are inundated or saturated by surface or ground water at a
frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions. Wetlands generally include swamps, marshes, bogs, and
similar areas. (USEPA 2017)
IDEM’s Office of Water Quality administers Section 401 Water Quality Certification (WQC) for
water quality impacts to WOTUS. Isolated wetlands (those wetlands not regulated under the
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federal CWA) are regulated under Indiana's State Isolated Wetlands law. KDOW, WQC Section
administers the Section 401 WQC Program for the Commonwealth of Kentucky. KDOW does not
regulate isolated wetlands.
Wetlands provide habitat for aquatic and terrestrial wildlife; improve water quality through
nutrient and pollutant uptake; perform important hydrologic functions, such as regulating storm
flow; maintain food chain and nutrient cycling functions; serve socioeconomic roles; and may
support rare, threatened, and endangered species.
A wetland survey was conducted using the guidelines and procedures defined in the 1987
USACE Wetland Delineation Manual (USACE 1987). Per guidance from USACE, for areas north of
the Ohio River and north of Waterworks Road (Indiana), the Regional Supplement to the Corps of
Engineers Wetland Delineation Manual: Midwest Region (Version 2.0) (USACE 2010) was used, and
for areas north of the Ohio River but south of Waterworks Road, and south of the Ohio River
(Kentucky), the Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Eastern
Mountains and Piedmont Region (Version 2.0) (USACE 2012) was used.
The study area included all areas within the proposed right-of-way of each alternative, plus a
buffer. In general, an approximately 300-foot-wide corridor was surveyed along the alternatives
with the corridor widened at proposed interchanges.
The results of the wetland survey are presented in the Waters of the U.S. Technical Report (INDOT
and KYTC 2018h) (Appendix J-1).
Following the DEIS, another Waters of the U.S. Technical Report was prepared in August 2019 that
documented more detailed field surveys that were conducted along Central Alternatives 1A and
1B (Preferred) on August 1-3, August 16-17, September 20-21, October 1-2, 2018, April 23-24, 2019,
and May 16-17, 2019 (INDOT and KYTC 2019a) (Appendix J-2).
Based on the design modifications that resulted in the development of Central Alternative 1B
Modified (Selected), additional areas were field surveyed in March 2021. In addition, based on
the previously mentioned Navigable Waters Protection Rule, the ephemeral streams/channels in
Section 1 of the alternative were reevaluated to determine if they should be reclassified as
intermittent, which would also determine whether a wetland is isolated. Note that this evaluation
will be conducted at a later time for Section 2. The results of the additional field surveys and
stream evaluations was documented in the Waters of the U.S. Technical Report Addendum (INDOT
and KYTC 2021b) (Appendix J-3). Wetlands within the project area are shown in the previously
mentioned Waters of the U.S. Technical Reports and on the Environmental Features maps in
Appendix A.
Wetlands in the project area are typical of the Ohio River floodplain. Along the floodplain there
are forested, bottomland hardwood wetlands that provide floodwater retention, filter nutrients,
process organic wastes, reduce downstream sedimentation, and provide wildlife habitat.
Wetlands that are small and/or are immediately adjacent to the existing roadways, such as US 41,
generally have low function and value, especially for wildlife.
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Wetlands were avoided, where feasible, during development of project alternatives. Existing data
from previous surveys (e.g., Bernardin Lochmueller and Associates 2005), published data (e.g.,
NWI mapping), and windshield surveys were used to shift alignments and interchange
configurations. Additional refinements to each alternative’s footprint were made as field data
became available. All of the previously identified wetland mitigation sites, discussed below, were
successfully avoided during the development of Central Alternatives 1A and 1B (Preferred) and
1B Modified (Selected).
WETLAND MITIGATION SITES
Mitigation sites are properties where permitted environmental impacts were mitigated by the
restoration, establishment, and/or enhancement of off-site resources. These properties are
protected under various real estate instruments (e.g., conservation easements or deed
restrictions). Two Wetland mitigation sites were identified within the project area and are shown
in Appendix A. The mitigation sites are named Vigo Coal and Liberty Mine.
WETLAND RESERVE PROGRAM
WRP offers landowners the opportunity to protect, restore, and enhance wetlands on their
property. Although areas enrolled in the WRP are not necessarily considered wetlands, WRP
tracts often include wetlands. The WRP sites near the project area include three NRCS easements
and one easement owned by the SCC.
WETLANDS – ENVIRONMENTAL CONSEQUENCES
Datasheets, photographs, detailed mapping, functions, and values of each delineated wetland are
included in the Waters of the U.S. Technical Reports in Appendices J-1, J-2, and J-3. The proposed
wetland impacts for each build alternative are summarized in Table 4.4-6 by state and shown in
the Environmental Features maps in Appendix A. Wetland impacts were based on the
construction limits of the alternatives.
NO BUILD ALTERNATIVE
The No Build Alternative would not impact wetlands.
WEST ALTERNATIVES 1 AND 2
West Alternative 1 would directly impact the most wetlands (55.4 acres). Of these impacts, 97
percent (53.7 acres) are forested wetlands.
West Alternative 2 would directly impact 35.1 acres of wetlands. Of these impacts, 93 percent
(33.0 acres) are forested wetlands.
The wetlands present in West Alternatives 1 and 2 have generally low functional values for
terrestrial and aquatic wildlife habitat and low visual/aesthetic quality primarily due to the
proximity to existing roadways, primarily US 41, and other disturbances and development. The
wetlands have low to moderate functional values for floodwater alteration/retention; erosion
control and stabilization; and sediment, nutrient, and toxicant removal.
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Table 4.4-6. Wetland Impacts
WEST
ALTERNATIVE 1

WEST
ALTERNATIVE 2

CENTRAL
ALTERNATIVES
1A AND 1B

CENTRAL
ALTERNATIVE
1B MODIFIED

IN

9
26.3

9
10.0

3
8.8

5
8.6

KY

5
27.4

6
23.0

2
7.6

2
7.6

Total

14
53.7

15
33.0

5
16.4

7
16.2

IN

1
0.1

1
0.1

0
0

0
0

KY

1
0.5

0
0

0
0

0
0

Total

2
0.6

1
0.1

0
0

0
0

IN

0
0

0
0

2
0.4

2
0.2

KY

2
1.1

1
2.0

8
1.9

15
2.1

Total

2
1.1

1
2.0

10
2.3

17
2.3

IN

10
26.4

10
10.1

5
9.2

7
8.8

KY

8
29.0

7
25.0

10
9.5

17
9.7

Total

18
55.4

17
35.1

15
18.7

24
18.5

0
0

0
0

0
0

0
0

1
3.4

1
2.2

0
0

0
0

RESOURCE

Palustrine Forested
Wetlands1
Number
Area (acres)

Palustrine Scrub-Shrub
Wetlands1
Number
Area (acres)

Palustrine Emergent
Wetlands1
Number
Area (acres)

Total Wetlands
Number
Area (acres)

Wetland Mitigation Sites
Number
Area (acres)
WRP Sites
Number
Area (acres)

1 For wetlands that were identified with multiple types, the higher value resource (e.g., forested) was assumed for
calculation purposes.

CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED)
Central Alternatives 1A and 1B (Preferred) would directly impact 18.7 acres of wetlands. Of these
impacts, 88 percent (16.4 acres) are forested wetlands. The wetlands in Central Alternatives 1A
and 1B (Preferred) are generally more diverse, less fragmented, and have less existing
disturbance. In general, the wetlands along Central Alternatives 1A and 1B (Preferred) have much
higher functional values compared to the West Alternatives because of their undisturbed
condition. Central Alternatives 1A and 1B (Preferred) wetlands have moderate to high functional
values for terrestrial and aquatic wildlife habitat and low to moderate visual/aesthetic quality due
to their position in the landscape. They also exhibited less manmade disturbance, and more
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natural habitat diversity. The large loop ramp associated with the northern I-69 interchange in
Indiana would potentially result in greater temporary and secondary impacts to wetlands around
that interchange area during construction.
CENTRAL ALTERNATIVE 1B MODIFIED (SELECTED)
Central Alternative 1B Modified (Selected) would directly impact the least amount of
wetlands(18.5 acres). Of these impacts, 88 percent (16.2 acres) are forested wetlands. Consistent
with Central Alternatives 1A and 1B (Preferred), the wetlands in Central Alternative 1B Modified
(Selected) are generally more diverse, less fragmented, and have less existing disturbance. Central
Alternative 1B Modified (Selected) wetlands have moderate to high functional values for
terrestrial and aquatic wildlife habitat and low to moderate visual/aesthetic quality due to their
position in the landscape. They also generally exhibited less manmade disturbance, and more
natural habitat diversity except for those wetlands along U.S. 41 south of Henderson. The
wetlands in the Section 1 portion of Central Alternative 1B Modified (Selected) would have low
functional values due to their small size and existing disturbance. More detailed information on
each wetland that would be impacted by Central Alternative 1B Modified (Selected) is presented
in the Waters of the U.S. Technical Report Addendum (Appendix J-3).
There would be minor short-term temporary and secondary impacts to wetlands around the
northern I-69 interchange in Indiana during construction. However, these impacts would be
minimized under Central Alternative 1B Modified (Selected) because the large loop ramp that is
part of Central Alternative 1B would be eliminated.
WETLAND MITIGATION SITES AND WRP
Direct impacts to wetland mitigation sites were avoided by all of the alternatives. West
Alternative 1 would directly impact 3.4 acres of WRP tracts and West Alternative 2 would directly
impact 2.2 acres. There would be no impact to WRP tracts from Central Alternatives 1A and 1B
(Preferred) and 1B Modified (Selected). Potential construction impacts are described in Section
4.7.1, and indirect and cumulative impacts are discussed in Section 4.6.
PERMITTING CONSIDERATIONS
All of the build alternatives would result in impacts to wetlands. The majority of the I-69 ORX
project area lies within the Ohio River floodplain. Consequently, most of the wetlands and wetland
acreage that could be affected by the project alternatives are typical of large river floodplains, such
as bottomland hardwood wetlands or herbaceous and scrub-shrub wetlands that had been
previously cleared or disturbed by agriculture and/or other development. Most of the wetlands
presented in Table 4.4-6 are likely jurisdictional; no isolated wetlands were identified for Section
1 of Central Alternative 1B Modified (Selected). Final jurisdictional determinations will be made
by USACE.
As discussed in Section 4.9 (Permits), Section 404 of the CWA, administered by USACE, regulates
discharges of dredged or fill material into WOTUS, which include traditionally navigable waters,
perennial and intermittent tributaries to those waters, and their adjacent wetlands. Section 401 of
the CWA requires states to certify that the discharge of fill will not violate the state’s water quality
standards. IDEM administers Section 401 WQC in Indiana, and KDOW administers it in
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Kentucky. Due to the level of impacts to jurisdictional waters, all build alternatives are anticipated
to require an Individual Section 404 Permit and Individual Section 401 WQCs.
Copies of agency correspondence is provided in Appendix H-4. Wetlands-related comments
included the following:
•

USACE commented on May 10, 2017 that appropriate steps to avoid and minimize
impacts to WOTUS must be documented, and that USACE may only permit the least
environmentally damaging practicable alternative (LEDPA). On September 6, 2017
USACE stated that agricultural ditches may or may not be jurisdictional, costs should
include estimates for mitigation, and steps must be shown to avoid and minimize impacts
to WOTUS.

•

IDEM commented on May 12 and 15, 2017 with information about existing wetland
mitigation sites that should be avoided within the project area.

•

USEPA commented on April 2, 2017 that they recognize the project team’s efforts to avoid
resources such as wetland mitigation sites and Eagle Slough Natural Area. Because East
Corridor had the least wetland and stream impacts, it had potential to be the LEDPA, and
therefore USEPA recommended retaining it for further study. USEPA also requested a
rationale as to why East Corridor would either not meet the project purpose and need or
have a fatal environmental flaw. A detailed discussion of the alternatives screening
process, including the elimination of the East Corridor and why it would not be the
LEDPA, is included in the Screening Report and in Chapter 3, Section 3.2.1 of this FEIS.

These comments were incorporated into the design and the alignments were shifted to avoid
wetland mitigation sites. Chapter 8, Section 8.2 provides further discussion of agency
coordination.
Since the Ohio River floodplain through most of Central Alternatives 1A and 1B (Preferred) and
1B Modified (Selected) has been cleared and drained for agriculture compared to West
Alternatives 1 and 2, the acreage of wetland impacts for Central Alternatives 1A and 1B
(Preferred) (18.7acres) and Central Alternative 1B Modified (Selected) (18.5 acres) would be
approximately 66 percent lower than West Alternative 1 (55.4 acres) and 47 percent less than West
Alternative 2 (35.1 acres). Considering the avoidance of the existing wetland mitigation sites and
the substantially reduced wetland impacts of Central Alternative 1B Modified (Selected), it is
anticipated that, from a strictly wetland/WOTUS aspect, Central Alternative 1B Modified
(Selected) would be considered the LEDPA. A final determination regarding the LEDPA will be
made by the USACE during the final design and permitting process.

4.4.5

TERRESTRIAL WILDLIFE AND HABITAT

For the purposes of providing descriptions of ecological habitats and their associated wildlife, the
study area was defined as the construction limits of the three build alternatives under
consideration. Additional buffer distances of 1, 5, and 10 miles were applied during rare,
threatened, and endangered species analysis to determine the relative likelihood of species
occurrence, but these buffers were not included as part of the study area as defined.
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The northern terminus of the study area falls within the Boonville Hills physiographic region
(spatial data based on Atwood 1940). This region is composed of low elevation rolling hills to the
north, flattening out into low, level floodplains near the Ohio River to the south. Across the river
into Kentucky, the study area is located within the Western Coalfields physiographic region
(Atwood 1940). This region, like the Boonville Hills physiographic region, is composed of low
elevation rolling hills with large and wide expanses of floodplain along and adjacent to the banks
of the Ohio River. Outside of the urban, commercial, and residential portions of Evansville and
Henderson, land use in the region is dominated by a mixture of farmland, forests, and both
underground and surface coal mining.
While the majority of the study area falls within the lower elevations of each physiographic region
where it is dominated by bottomland forest, agricultural fields, floodplains, and sloughs, slightly higher
elevations can be found on the extreme northern and southern edges, as it extends onto the plateau.
BIOLOGICAL RESOURCES
Biological resources (e.g., vegetative and wildlife communities, threatened and endangered
species, etc.) occurring within the study area were identified via desktop assessment and onsite
field investigations, and through coordination with USFWS, IDNR Division of Nature Preserves,
and Kentucky State Nature Preserves Commission (KSNPC). A general knowledge of wildlife
within the region, past surveys conducted in and around the project study area, and lists from
various state agencies (KSNPC 2015, IDNR 2017b) were used to develop a list of common wildlife
species that are expected to occur, but were not yet observed, within the alternatives. A list of
specific species and habitat type associations can be found in the Endangered, Threatened, and Rare
Species Habitat Assessment and Wildlife Technical Report (INDOT and KYTC 2018i) (Appendix K-1).
This section focuses on habitat types and associated wildlife species that could be located within
and may be potentially impacted by, the project alternatives. Federally and state-listed threatened
and endangered species are discussed both in Section 4.4.6 of this FEIS and in the Endangered,
Threatened, and Rare Species Habitat Assessment and Wildlife Technical Report.
TERRESTRIAL WILDLIFE AND HABITAT – AFFECTED ENVIRONMENT
The biological resources evaluation included a thorough review of various peer reviewed
journals, past survey reports of the area, and direct coordination with USFWS, IDNR, and
KSNPC. In addition, rare, threatened, and endangered species lists from USFWS’ Information for
Planning and Conservation website (IPaC) (Official Species Requests generated January 2, 2018),
IDNR (2017a), KSNPC (2017), and Kentucky Department of Fish and Wildlife Resources
(KDFWR) (2014) were consulted for a review of probable habitat types occurring within the study
area. Agency correspondence is discussed in Section 8.2.
HABITAT TYPES
When conducting assessments for the potential presence of any species, knowledge of the specific
habitat types used by that species is crucial. While some species are known as generalists, using
many habitat types, others are more specific in the habitats they use, sometimes relying on as
little as one or two habitat types. Because of this, delineating each individual habitat type is
important.
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During the habitat assessment, nine distinct habitat types were identified and delineated based
on differences in geology, hydrology, and dominant vegetative communities. Detailed
descriptions and maps of each habitat are provided in the text and appendices of the Endangered,
Threatened, and Rare Species Habitat Assessment and Wildlife Technical Report. A brief description of
each of the habitat types is provided in the following sections.
It should be noted that in the context of this document habitat types such as wetland scrub-shrub
and bottomland hardwood forest were identified and described in terms of structure and function
as habitat for wildlife and plants, not based on verified jurisdictional status. An analysis of
jurisdictional waters is provided in Section 4.4.4 and the Waters of the U.S. Technical Reports
(Appendices J-1, J-2, and J-3).
Bottomland Hardwood Forest
Within the proposed build alternatives for the project, bottomland hardwood forests are
primarily associated with the Ohio River floodplains and broad, flat stream terraces. Due to their
landscape location, these forests are often subject to temporary flooding, particularly during the
winter and spring months. Occasionally, bald cypress sloughs, a unique sub-habitat, are
intermixed within the bottomland hardwood forest and can be found in the study area along the
Ohio River between the West and Central Alternatives, as well as nearby in Eagle Slough Natural
Area. Other plants commonly found in these forests include eastern cottonwood, green ash,
shellbark hickory, overcup and swamp chestnut oaks, spicebush, common greenbrier, swamp
rose, arrowleaf tearthumb, Virginia dayflower, and a variety of grasses, sedges, and rushes
(KSNPC 2009).
Wildlife typical of this habitat include white-tailed deer, gray squirrel, swamp rabbit, evening
bat, great egret, little blue heron, red-headed woodpecker, wood duck, green treefrog, western
chorus frog, eastern mud turtle, alligator snapping turtle, broad-banded water snake, and green
water snake (KDFWR 2013).
Numerous amphibian species were noted in bottomland hardwood forests during the habitat
assessment. Areas of this habitat type containing large amounts of downed woody debris provide
cover for the small-mouth salamander, northern cricket frog, western chorus frog, and southern
leopard frog. Soft, fibrous nests of the white-footed mouse were frequently observed under
woody debris within the drier portions of bottomland hardwood forests. Additional species
observed within this habitat type included American robin, Carolina chickadee, northern
cardinal, brown thrasher, and eastern box turtle. A site for the Kentucky state-listed masked
shrew occurs within the mature bottomland hardwood forest near the Ohio River on the west
side of US 41. The site is located near the US 41 bridge approach for the Ohio River crossing on
the south side of the river in Kentucky.
Mixed Deciduous Forest
Upland mixed deciduous forest is primarily found within the southern portions of the
alternatives, particularly within the higher elevation south of the Ohio River floodplain and north
of US 60 along Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected). The mixed
deciduous forest within Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected)
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overlooking the floodplain of the Ohio River contains a mixture of mature and younger forest.
Woody vegetation commonly found in these forests include sugar maple, tulip poplar, bitternut
hickory, black oak, sweetgum, hackberry, white mulberry, sassafras, paw, bladdernut, and coral
berry, with white snakeroot, Christmas fern, alternate wingstem, and Canada goldenrod
dominating the herbaceous plant layers. Wildlife typical of this habitat include white-tailed deer,
white-footed mouse, woodchuck, Carolina wren, Cooper’s hawk, red-headed woodpecker,
Fowler’s toad, and timber rattlesnake (KDFWR 2013).
Wildlife species observed in this habitat type included eastern gray squirrel, woodchuck, whitetailed deer, western chorus frog, wild turkey, pileated woodpecker, blue jay, white-breasted
nuthatch, red-tailed hawk, and eastern phoebe.
Upland Scrub-shrub
Within the study area, upland scrub-shrub habitats primarily exist as transitional areas along the
edges of other habitat types. Within the build alternatives, upland scrub-shrub is primarily found
along edges of agricultural fields, highway right-of-way, and within utility corridors. Because of
the marginal location of this habitat, it is often composed of a mixture of vegetation indicative of
bordering habitats, as well as a combination of native successional plants and non-native invasive
species. Vegetation anticipated in these areas includes eastern red cedar, hackberry, Chinese
privet, Japanese honeysuckle, pokeweed, and blackberry. Avian species are especially attracted
to these border habitats, with barn owl, American woodcock, brown-headed cowbird, eastern
towhee, and a variety of sparrows and warblers expected. Other animal species anticipated in
upland scrub-shrub habitats include white-tailed deer, raccoon, opossum, eastern chipmunk,
striped skunk, eastern box turtle, and southeastern five-lined skink.
Numerous bird species were observed using this habitat throughout the study area such as the
brown thrasher, northern mockingbird, song sparrow, northern cardinal, Carolina wren,
American kestrel, palm warbler, and vesper sparrow. Numerous eastern cottontail and a shed
skin from a black rat snake were observed within this habitat type. In addition to general
observations, other species were observed through the use of trail cameras. Wildlife
photographed with these cameras included raccoon, Virginia opossum, white-tailed deer, eastern
gray squirrel, woodchuck, striped skunk, red fox, and song sparrow.
Wetland Scrub-shrub
This habitat type often exists at the interface between open water and forest. The very wettest
areas within this habitat type are perennially flooded, and this flooding acts to limit succession.
While few species were observed in this habitat type, vegetation commonly found in such
habitats include black willow, silver maple, buttonbush, swamp rose mallow, cattail, swamp
dock, and duckweed, along with various knotweeds, sedges, and rushes. Wildlife using wetland
scrub-shrub habitats can be expected to include beaver, mink, tree swallow, yellow warbler, palm
warbler, rusty blackbird, common snipe, bullfrog, green frog, common musk turtle, and common
snapping turtle.
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Old Field
Old field communities are generally accepted to be the transition or successional communities
wherein disturbed grasslands first begin to be repopulated with perennial herbaceous plants and
young woody growth. As the term implies, these areas are often the next step in succession
beyond pasture, hayfields, lawns, or agricultural fields. This habitat type was found in
periodically maintained areas within the alternatives, both in wet and dry locations. Because this
habitat type can occur in both wet and dry areas, dominant vegetation varied significantly across
sites. Plant species often encountered include tall fescue, foxtail, Johnson grass, ragweed,
ironweed, and various species of lespedeza, tick-trefoil, asters, and goldenrod. Wildlife often
encountered in old field habitats included prairie vole, deer mouse, eastern cottontail, striped
skunk, red and gray fox, white-tailed deer, American toad, eastern garter snake, black rat snake,
meadowlark, American woodcock, red-tailed hawk, and wild turkey.
Wildlife species observed in the old field habitat type included eastern cottontail, prairie vole,
eastern mole, eastern meadowlark, northern harrier, and field sparrow. A wet old field/early
successional area adjacent to Stratman Road near the junction with US 41 contained a marsh rice
rat, house mouse, prairie vole, and swamp sparrow.
Open Water
Open water habitats throughout the study area were generally inundated with water to a depth
sufficient to exclude even the most tolerant wetland plants. The types of open water habitats
include excavated ponds, borrow pits, areas inundated from dam or levee construction, beaver
ponds, and natural sloughs and oxbows. Four species of freshwater mussel, including lilliput,
paper pondshell, giant floater, and flat floater were observed within ponds in the Ohio River
floodplain along existing US 41. Other wildlife species observed within these habitats included
green frogs, northern cricket frog, red-eared terrapin, red-winged blackbird, and great blue
heron. A wide variety of aquatic invertebrates inhabit open water habitat, and various fish species
may be present due to waterway connectivity or stocking in some features. In addition to the
mussel shells found on-site, aquatic invertebrates observed included a variety of aquatic insects,
crustaceans (including crayfishes), snails, spiders, mites, leaches, and worms.
Riverine
Riverine habitats are those aquatic habitats consisting of flowing water (lotic habitats) as opposed
to the sluggish or still waters (lentic habitats) generally associated with the open water habitat
type. Riverine habitat within the study area was primarily associated with the Ohio River.
Riverine habitats share many of the same animal species with open water habitats, but with
essentially no rooted plant life due to the scouring action of perpetually flowing waters. Riverine
habitats provide winter and summer habitat for a variety of waterfowl including both diving and
dabbling ducks. Additionally, these areas provide both foraging and basking habitat for a variety
of turtles and snakes. Wildlife likely to use these habitats include the great blue heron, red-winged
blackbird, bald eagle, American coot, red-eared sliders, beavers, and freshwater mussels.
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Residential
The majority of residential areas within the study area are located within West Alternatives 1 and
2. Small residential areas are located in the vicinity of US 60 and along the Ohio River within
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected). While these areas often
have substantial tree canopy cover ranging from savannah-like to woodland-like conditions, they
have almost exclusively maintained groundcover. Shrubs often exist in landscaping and around
property boundaries, but many landscape shrubs are well-documented invasive species. No
wildlife species were observed within this habitat type, but a variety of birds, gray squirrel,
southern flying squirrel, Norway rat, house mouse, white-footed mouse, brown snake, and
eastern garter snake would be expected.
Mowed and Maintained Areas
Mowed and maintained areas primarily consisted of street and highway right-of-way that are
mowed on a regular basis. More urban or suburban portions of this habitat are interspersed with
shade trees and ornamental plantings, leading to a potentially more diverse habitat, and are
characterized above as the residential habitat type. In certain portions of the alternatives, these
areas may transition toward old field conditions when maintenance mowing is reduced to one or
two times per year, where slopes are too steep for mower usage, or where areas are seasonally
too wet for mower usage. No animals were observed within this habitat type; however, these
areas provide habitat for small mammals, such as prairie voles, white-footed mice, least shrews,
and short-tailed shrews, which provide food for large mammals and birds of prey.
Agricultural Row Crops
Within the various alternatives, the only agricultural row crops observed were corn and soybean.
These fields are plowed at least once per year, and neither no-till practices nor cover-cropping
were observed within the study area. Numerous bird species were observed within the stubble
of harvested row crops, presumably foraging on waste-grain and insects. Birds observed within
this habitat type included European starling, mourning dove, killdeer, American robin, eastern
bluebird, American crow, wild turkey, and Canada goose. Additionally, white-tailed deer,
eastern cottontail, and fox squirrel were observed within the cropland. Tunnels of eastern mole
were noted at numerous locations within the edge of cropland.
ADDITIONAL WILDLIFE WITHIN THE STUDY AREA
Additional wildlife in this discussion include pollinators and migratory birds, which use multiple
habitat types found within the study area.
Pollinator Species
Pollinators have attracted much attention over the last decade as science continues to show their
importance to all ecosystems, as well as their overall decline throughout the world. The term
“pollinator species” refers to any species (insect, mammal, bird, etc.) that carries out the process of
plant pollination. Although numerous types of species play important roles in pollination, this term
most often focuses on two major orders of insects—the Lepidoptera (moths and butterflies) and the
Hymenoptera (ants, bees, and wasps). A list of commonly occurring pollinator insects was
developed by noting flowering species that were present and flowering in the preferred habitat
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types (typically old-fields, utility rights-of-way, and roadsides as well as referencing lists of known
occurrences of pollinator species in the project study area (Covell 1999, Covell et al. 2009). This list
and more in-depth information on pollinator species can be found in the Endangered, Threatened, and
Rare Species Habitat Assessment and Wildlife Technical Report (Appendix K-1).
Migratory Birds
Migratory birds are protected under the Migratory Bird Treaty Act (MBTA) of 1918 (amended)
and continue to be of conservation concern. The MBTA covers nearly all species of bird that are
native to the U.S.; a full list of included species is available at 50 C.F.R. 10.13. According to the
most recent State of North America’s Birds (NABCI 2016), more than one-third (432 out of 1,154
species) of all North American bird species need “urgent conservation action.” Due to the variety
of habitat types found within the study area, it can be reasonably assumed that species of
migratory birds would occur within the study area. A list of birds potentially occurring within
the study area includes those identified by Sycamore Land Trust as occurring in Eagle Slough
Natural Area and those listed by the Kentucky Breeding Bird Atlas (KBBA) (Palmer-Ball 1996) and
the Indiana Breeding Bird Atlas (IBBA) (USGS 2011). A complete list and more in-depth information
on migratory birds can be found in the Endangered, Threatened, and Rare Species Habitat Assessment
and Wildlife Technical Report (Appendix K-1).
BRIDGES AND OVERPASSES
Bridges and overpasses within the study area provide habitat for bats and avian species. There
are 41 bridge/overpass structures within the study area. The US 41 bridge over North Fork Canoe
Creek provides night and day roosting habitat for bats. Two big brown bats were observed
roosting under the bridge in a late October 2017 field reconnaissance. In addition, this bridge
provides nesting habitat for migratory birds, including the eastern phoebe, barn swallow, and
cliff swallow. At the request of USFWS, bridge surveys for the presence of roosting bats were
performed for Central Alternatives 1A and 1B (Preferred) in August 2018. No listed bat species
were found on the nine bridges that were surveyed but evidence of bats were observed at three
of the locations and one big brown bat was observed at the US 41 overpass at Van Wyk Road.
TERRESTRIAL WILDLIFE AND HABITAT – ENVIRONMENTAL CONSEQUENCES
This section describes potential effects to biological resources by the alternatives. It is assumed
that any species associated with a given habitat type may be affected. Species typically found in
each habitat type are described earlier in this section. Table 4.4-7 provides the acreage of each
habitat potentially impacted by the alternatives, by state. Impacts would include the direct loss
of less mobile wildlife species and their habitat; the bisection and fragmentation of habitat, which
reduce their habitability for some wildlife species; loss of foraging and breeding areas; disruption
of movement patterns; and the emigration of more mobile wildlife species to adjacent habitats.
All build alternatives for this project would affect the delineated habitat types to some extent, as
well as their associated wildlife species. However, some habitat types and wildlife species may
be impacted more than others, depending on the build alternative. Habitat impacts associated
with each build alternative are discussed below.
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Table 4.4-7. Habitat Impacts
WEST
ALTERNATIVE 1
(ACRES)

WEST
ALTERNATIVE 2
(ACRES)

CENTRAL
ALTERNATIVES
1A AND 1B
(ACRES)

CENTRAL
ALTERNATIVE 1B
MODIFIED (ACRES)

IN

50.6

32.7

12.2

19.3

KY

37.3

31.2

8.7

8.7

Total

87.9

63.9

20.9

28.0

IN

2.0

0.8

0

0

KY

6.9

6.5

24.9

30.0

Total

8.9

7.3

24.9

30.0

IN

1.0

0.4

3.4

0.8

KY

3.0

1.1

0.3

0.4

Total

4.0

1.5

3.7

1.2

IN

5.7

3.5

0

0

KY

4.4

4.3

4.8

6.6

Total

10.1

7.8

4.8

6.6

IN

20.9

20.1

12.4

16.8

KY

30.0

30.5

19.1

17.3

Total

50.9

50.6

31.5

34.2

IN

4.1

1.5

13.3

6.8

KY

8.9

3.2

0

0

Total

13.0

4.7

13.3

6.8

IN

0

0

0

0

KY

5.7

5.7

4.3

4.3

Total

5.7

5.7

4.3

4.3

IN

11.7

11.5

0.7

0.7

KY

42.1

41.0

7.1

18.0

Total

53.8

52.5

7.8

18.7

IN

0

0

0

0

KY

48.5

27.0

6.1

4.5

Total

48.5

27.0

6.1

4.5

IN

13.4

9.8

54.1

35.9

KY

3.8

5.5

181.3

395.1

Total

17.2

15.3

235.4

431.0

IN

109.4

80.4

96.1

80.4

KY

190.8

156.1

256.7

484.9

Total

300.2

236.5

352.7

565.3

IN

39.4

35.2

9.4

10.5

KY

76.3

119.7

16.1

32.6

Total

115.7

154.9

25.5

43.1

HABITAT TYPE
Bottomland
Hardwood
Forest
Mixed
Deciduous
Forest
Wetland Scrubshrub

Upland Scrubshrub

Old Field

Open Water

Riverine

Maintained
and Mowed
Areas

Residential

Agricultural
Row Crops

Habitat Total

Non-habitat
(Commercial
and Paved)
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No Build Alternative
The No Build Alternative would not result in additional impacts to any habitat type or associated
wildlife species.
West Alternative 1
This alternative would impact approximately 300 acres of habitat, mostly consisting of
bottomland hardwood forest (87.9 acres) and maintained and mowed areas (53.8 acres). The
majority of bottomland hardwood forest to be disturbed occurs just south of the Ohio River (west
of US 41), and on a large tract north of the river (just south of I-69). The majority of maintained
and mowed areas to be disturbed appears to be spread evenly throughout the alternative.
Although each habitat type would be disturbed by this alternative, these two habitat types would
experience the greatest disturbance. It can be assumed that wildlife species typically occupying
bottomland hardwood forests and maintained and mowed habitats would be the most affected
by this alternative. These areas include preferred habitat for most pollinator insects that rely on
large open areas with a high diversity of native plant species for nectar sources.
West Alternative 1 would also impact old field (50.9 acres), residential areas (48.5 acres), and
agricultural row crops (17.2 acres).
Additionally, both upland scrub-shrub and wetland scrub-shrub habitats (10.1 and 4.0 acres,
respectively) would be affected by West Alternative 1, as these habitats exist primarily along the
edges of other habitats—upland scrub-shrub habitats commonly occurring along borders of
agricultural fields and rights-of-way, and wetland scrub-shrub habitat most often found between
forests and open water habitats. Though they do not encompass large portions of the total
proposed affected area, the structure of upland scrub-shrub habitats can furnish important
habitat for early successional fauna and flora. Wetland scrub-shrub habitats, due to frequent
flooding and sedimentation, commonly represent climax ecosystems and can be critical to
mitigating the erosional forces along the banks of water bodies.
Approximately 5.7 acres of impacts associated with this alternative would occur within the Ohio
River floodplain/floodway. Placement of piers would cause loss of habitat within the
floodplain/floodway, with the floodway potentially being permanently altered through the
clearing and maintenance of the right-of-way.
West Alternative 1 is adjacent to and parallels the existing US 41 corridor and traverses through
a large swath of urban/suburban area. Proposed roadway improvements south of US 60 would
be conducted wholly within the existing right-of-way, thereby minimizing impacts to habitat
types less influenced by the roadway. Because habitat through this corridor is already
fragmented, this alternative would not substantially further restrict wildlife movement. The
floodway would be bridged, which would allow for passage of wildlife in these areas. Impacts to
wildlife and habitat quality would be minimized due to the alternative’s proximity to existing
US 41, the use of the existing US 41 right-of-way, the use of bridges through the Ohio River
floodway, and the presence of existing residential and commercial development.
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West Alternative 2
West Alternative 2 would impact approximately 237 acres of habitat, mostly consisting of
bottomland hardwood forest (63.9 acres) and maintained and mowed areas (52.5 acres). As with
West Alternative 1, all habitat types would be affected to some extent. Wildlife species typically
occupying bottomland hardwood forests and maintained and mowed areas habitats would be
most affected by this alternative. This alternative also includes 50.6 acres of old field, which may
support the preferred habitat for most pollinator insects that rely on large open areas with a high
diversity of native plant species for nectar sources.
Approximately 5.7 acres of impacts associated with this alternative would occur within the Ohio
River floodplain/floodway. Placement of piers would cause loss of habitat types within the
floodplain/floodway, with the floodway potentially being permanently altered through the
clearing and maintenance of the right-of-way.
Similar to West Alternative 1, West Alternative 2 is adjacent to and parallels the existing US 41
corridor and traverses through a large swath of urban/suburban area. However, West Alternative
2 uses more of the existing US 41 right-of-way, which would result in fewer impacts to wildlife
habitat. Proposed roadway improvements south of US 60 would be conducted wholly within the
existing right-of-way, thereby minimizing impacts to habitat types less influenced by the
roadway. Because habitat through this corridor is already fragmented, it is not anticipated that
this alternative would substantially further restrict wildlife movement. The floodway would be
bridged, which would allow for passage of wildlife in these areas. Impacts to wildlife and habitat
quality would be minimized due to the alternative’s proximity to existing US 41, the use of the
existing US 41 right-of-way, the use of bridges through the Ohio River floodway, and the presence
of existing residential and commercial development.
CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED)
Central Alternatives 1A and 1B (Preferred) would impact approximately 353 acres of habitat,
mostly consisting of agricultural row crops (235.4 acres). This habitat type is one of the least rich
and diverse habitats for wildlife found within the study area. Although each habitat type would
be affected by these alternatives, these alternatives would have the least disturbance to quality
wildlife habitats, such as bottomland hardwood forest. Central Alternatives 1A and 1B
(Preferred) would impact about 20.9 acres of this habitat—more than 40 acres less than West
Alternatives 1 and 2 and approximately 7 acres less than Central Alternative 1B Modified
(Selected). Construction of Central Alternatives 1A and 1B (Preferred) would also affect
approximately 24.9 acres of mixed deciduous forest which is less than Central Alternative 1B
Modified (Selected) (30.0 acres) but more than West Alternative 1 (8.9 acres) and West Alternative
2 (7.3 acres). However, considering total affected forested areas, Central Alternatives 1A and 1B
(Preferred) would still affect fewer acres (45.8 acres) when compared to West Alternative 1 (96.8
acres), West Alternative 2 (71.2 acres), and Central Alternative 1B Modified (Selected) (58.0 acres).
Thus, wildlife species utilizing forested habitat types would be least impacted by Central
Alternatives 1A and 1B (Preferred).
Those species occupying agricultural row crops would experience the greatest disturbance by
these alternatives. Additionally, these alternatives would cause some habitat fragmentation since
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there is not currently a roadway corridor or other divide in this location. The alternatives pass
through a forested swath for a length of approximately 0.8 mile, where movement through
quality habitat would be restricted. However, given that most of this area comprises agricultural
land use, effects of the fragmentation are not likely to be substantial. The Ohio River floodway
would be bridged, which would allow for passage of wildlife in these areas.
Because these alternatives impact mostly agricultural row crops and do not traverse the
developed areas along US 41 in the City of Henderson, they would result in fewer impacts to
residential (6.1 acres) and maintained and mowed areas (7.8 acres) than the West Alternatives,
which are typically more disturbed and of lower quality.
As with the other build alternatives, both upland scrub-shrub and wetland scrub-shrub habitats
would be affected by Central Alternatives 1A and 1B (Preferred). Though they do not encompass
large proportions of the total proposed affected area within Central Alternatives 1A and 1B
(Preferred), the structure of upland scrub-shrub habitats often furnishes significant habitat for
early successional fauna and flora, and wetland scrub-shrub habitats, due to frequent flooding,
erosion, and sedimentation, commonly represent climax ecosystems and can be critical to
mitigating the erosional forces along the banks of water bodies.
CENTRAL ALTERNATIVE 1B MODIFIED (SELECTED)
Central Alternative 1B Modified (Selected) would impact approximately 565 acres of habitat,
mostly consisting of agricultural row crops (431.0 acres). This habitat type is one of the least rich
and diverse habitats for wildlife found within the study area. Although each habitat type would
be affected by the build alternatives, these alternatives would have the least disturbance to quality
wildlife habitats, such as bottomland hardwood forest. Central Alternative 1B Modified
(Selected) would impact 28 acres of this habitat—almost 8 acres more than Central Alternatives
1A and 1B but more than 35 acres less than West Alternatives 1 and 2. Central Alternative 1B
Modified (Selected) would also affect approximately 30.0 acres of mixed deciduous forest which
is similar to Central Alternatives 1A and 1B (Preferred) (24.9 acres) but greater than West
Alternative 1 (8.9 acres) and West Alternative 2 (7.3 acres). However, considering total affected
forested areas, Central Alternative 1B Modified (Selected) would still affect fewer acres (58.0
acres) when compared to West Alternative 1 (96.8 acres) or West Alternative 2 (71.2 acres) while
impacting 12.2 acres more than Central Alternatives 1A and 1B (Preferred) (45.8 acres).
Those species occupying agricultural row crops would experience the greatest disturbance by
this alternative. Additionally, this alternative would cause some habitat fragmentation since there
is not currently a roadway corridor or other divide in this location. The alternative passes through
a forested swath for a length of approximately 0.8 mile, where movement through quality habitat
would be restricted. However, given that most of this area comprises agricultural land use, effects
of the fragmentation are not likely to be substantial. The Ohio River floodway would be bridged,
which would allow for passage of wildlife in these areas.
Because this alternative impacts mostly agricultural row crops and does not traverse the
developed areas along US 41 in the City of Henderson, it would result in fewer impacts to
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residential (4.5 acres) and maintained and mowed areas (18.7 acres) than the West Alternatives,
which are typically more disturbed and of lower quality.
As with the other Alternatives, both upland scrub-shrub and wetland scrub-shrub habitats would
be affected by Central Alternative 1B Modified (Selected). Though they do not encompass large
proportions of the total proposed affected area within Central Alternative 1B Modified (Selected),
the structure of upland scrub-shrub habitats often furnishes significant habitat for early
successional fauna and flora, and wetland scrub-shrub habitats, due to frequent flooding, erosion,
and sedimentation, commonly represent climax ecosystems and can be critical to mitigating the
erosional forces along the banks of water bodies.

4.4.6

THREATENED AND ENDANGERED SPECIES

This section lists and describes federally and state-listed species that have the potential to occur
within the study area and assesses the potential effects the project alternatives on these species.
Regarding presence of potential habitat for listed species, the study area is defined as the
construction limits of the three build alternatives under consideration. Additional buffer
distances of 1, 5, and 10 miles were applied during prior analysis to determine the relative
likelihood of species occurrence, but these buffers are not included as part of the study area as
defined. The discussion of species is organized by federally and state-listed species.
FEDERALLY LISTED SPECIES – AFFECTED ENVIRONMENT
The Endangered Species Act (ESA) is administered by USFWS and the National Marine Fisheries
Service (NMFS). This law provides for the listing, conservation, and recovery of federally
endangered and threatened species of plants and wildlife. Compliance with the ESA as it relates
to the project is overseen by the USFWS Kentucky Ecological Services Field Office (as the lead
office for the project) through their Section 7 Coordination process. A desktop review and habitat
assessments within the study area were conducted between October 10 and December 15, 2017.
Results of these studies are provided below. Additional regulatory background and study details,
including habitat assessments, are provided in the Endangered, Threatened, and Rare Species Habitat
Assessment and Wildlife Technical Report (INDOT and KYTC 2018i) (Appendix K-1). Agency
coordination is ongoing and is discussed in Chapter 8, Section 8.2.
The USFWS IPaC online system was reviewed to identify federally listed species known or having
the potential to occur within the study area. A total of 17 species were identified, including 13
freshwater mussels, one bird, and three mammals as listed in Table 4.4-8.
One species of insect was identified through state resource agency coordination, but it is
considered extirpated and, therefore, is not included in the table. Known occurrence data for
listed species were provided for the study area and vicinity through data requests from the
KSNPC (November 14, 2017) and Indiana Natural Heritage Data Center (November 20, 2017)
(INDOT and KYTC 2018i). Additionally, in a letter dated June 1, 2018, KDFWR provided
information regarding proximity of known records of federally and state-listed species to the
study area. As of February 15, 2018, no recent (within the past 5 years) species-specific surveys
are known to have been completed within the study area.
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Table 4.4-8. Federally Listed Species with Potential for Occurrence within the Study Area and their
Associated Habitats
SPECIES
FEDERAL
COMMON NAME STATUS1

PREFERRED HABITAT

KNOWN OCCURENCE
WITHIN STUDY AREA

HABITAT
PRESENT

MUSSELS
Spectaclecase

E

Open water (Ohio River) – mud,
stable sand, gravel, cobble,
boulders, and slab-rock substrates

None documented

Yes

Fanshell

E

Open water (Ohio River) – gravel,
stable coarse sand, and cobble
substrates

None documented

Yes

Catspaw

E

None documented; but shells
known from nearby Angel
Open water (Ohio River) – gravel,
Mounds State Historic Site
stable sand, and cobble substrates (Angel Mounds), is located
roughly 2.25 miles east of the
study area

Yes

Northern
riffleshell

E

Open water (Ohio River) – stable
coarse sand and gravel substrates

None documented

Yes

Snuffbox

E

Open water (Ohio River) – gravel,
stable sand, and boulders
substrates

None documented; but shells
known from near Angel
Mounds

Yes

Pink mucket

E

Open water (Ohio River) – gravel,
stable sand, and mud with sand
substrates

None documented; but shells
known from near Angel
Mounds

Yes

Ring pink

E

Open water (Ohio River) – gravel,
and stable coarse sand substrates

None documented; but shells
known from near Angel
Mounds

Yes

Orangefoot
pimpleback

E

Open water (Ohio River) – gravel
and stable sand substrates

None documented

Yes

None documented; but shells
known from near Angel
Mounds and live animals
known from Ohio River at river
mile 783.4 upstream of
confluence with Green River

Yes

Sheepnose

E

Open water (Ohio River) – stable
mixed sand, gravel, mud-cobble,
and boulder substrates

Clubshell

E

Open water (Ohio River) – stable
None documented
sand, gravel, and cobble substrates

Yes

Rough pigtoe

E

Open water (Ohio River) – stable
sand, gravel, and mud-cobble
substrates

None documented

Yes

E

Open water (Ohio River) – stable
sand, clay, silt, mud, and fine
gravel substrates

None documented, known
from Ohio River 4.5 miles
downstream of study area,
and upstream of study area
at river mile 782.3

Yes

Fat pocketbook
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SPECIES
FEDERAL
COMMON NAME STATUS1

Rabbitsfoot

KNOWN OCCURENCE
WITHIN STUDY AREA

HABITAT
PRESENT

None documented; but shells
known from near Angel
Mounds and one historic
record known from Ohio River
between river miles 784.6 and
786.7

Yes

None documented

No

E

Roosts in cave and cave-like
habitats, including highway
bridges; foraging primarily over
open water, but will also forage in
uplands, bottomland hardwood
forest, wetland scrub-shrub

None documented, known
from Henderson and
Vanderburgh counties;
however, due to records of
the species within 10 miles of
the study area in Kentucky,
and the presence of suitable
habitat, species is assumed
present during summer within
the study area

Yes

T

Open and cluttered areas in
bottomland hardwood forest,
mixed deciduous forest, upland
scrub-shrub, wetland scrub-shrub
(foraging and roosting as long as
trees equal to or greater than 3
inches diameter at breast height
[dbh]); open water (foraging);
residential (foraging along edges);
hibernates in caves and cave-like
structures

None documented, known
from Henderson and
Vanderburgh counties;
however, due to records of
the species within 10 miles of
the study area in Kentucky,
and the presence of suitable
habitat, species is assumed
present during summer within
the study area

Yes

E

Open and uncluttered areas in
bottomland hardwood forest,
mixed deciduous forest, upland
scrub-shrub, wetland scrub-shrub
(foraging and roosting as long as
trees equal to or greater than 5
inches dbh); open water
(foraging); agricultural row crops
(foraging along edges); hibernates
in caves and cave-like structures

None documented, known
from Henderson and
Vanderburgh counties; due
to records of the species
within 5 miles of the study
area in Kentucky, and the
presence of suitable habitat,
species will be assumed
present during summer within
the study area

Yes

T

PREFERRED HABITAT

Open water (Ohio River) – stable
sand and gravel substrates

BIRDS
Least tern

E

Foraging and nesting on sparsely
vegetated and infrequently
flooded sandbars, wetland scrubshrub
MAMMALS

Gray bat

Northern longeared bat

Indiana bat

1 E – Endangered – “any species which is in danger of extinction throughout all or a significant portion of its range”; T –
Threatened – “any species which is likely to become endangered within the foreseeable future throughout all or a
significant portion of its range.”

Source: INDOT and KYTC 2018i
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A USFWS coordination meeting on June 26, 2017 provided guidance to the project for
determining which federally listed species would be of concern to the project, and for which
methodologies to implement in determining the potential presence of, and impacts to, those
species and/or their habitat (Appendix H-7).
FRESHWATER MUSSELS
Thirteen federally listed freshwater mussel species were identified as having the potential for
occurrence in the study area. All of these species require medium to large rivers of moderate
quality for survival. This limits potential distribution within the study area to large expanses of
open water habitat (i.e., Ohio River). With the exception of the fat pocketbook and spectaclecase,
all of the listed mussels prefer coarse stable sand, gravel, and cobble substrates with moderate
current to prevent sediment deposition.
The Ohio River through the study area is designated as an OSRW by KDOW (KDOW 2018) due
to the known presence of federally listed mussel species (fat pocketbook and rabbitsfoot) in the
vicinity. Ohio River substrate composition in the study area was assessed through a side scan
sonar survey with sediment sample ground-truthing in November and December 2017 (INDOT
and KYTC 2018m) (Appendix K-2). The Ground-Truthing of Side Scan Sonar River Bed Substrate
Classification Technical Report categorized river bottom sediments into eight classes of substrate,
noting that some classes are better suited to provide habitat for mussels.
Based on coordination with USFWS, a mussel survey was conducted in the Ohio River along
West Alternatives 1 and 2 and Central Alternatives 1A and 1B. The mussel survey report was not
completed in time to incorporate the results into the DEIS so they have been included in the FEIS.
The survey resulted in the total collection of 452 live mussels representing 20 species, along with
154 spent shells that included an additional four species. Species of special designation that were
collected during the survey include one spent subfossil shell specimen of the federally
endangered fat pocketbook, two spent shells of the Kentucky endangered pyramid pigtoe, one
spent shell of the Kentucky endangered pocketbook, and 11 live and 11 spent shells of the
Kentucky special concern and proposed federally threatened longsolid. The results of the survey
are presented in the Freshwater Mussel Survey Report in Appendix K-3.
BIRDS
During onsite habitat assessments, no breeding habitat was identified for the least tern within the
study area. Coordination with USFWS regarding the least tern has determined that nesting
surveys for this species are not required due to the lack of suitable habitat. However, USFWS has
requested a contingency measure that surveys may be necessary, if suitable habitat (such as a
sandbar or a shoal) becomes present in or along the Ohio River during the project development
process and/or construction (Appendix H-7).
MAMMALS
Three federally listed mammals have the potential to occur within the study area—gray bat,
northern long-eared bat, and Indiana bat. During habitat assessments, no caves, abandoned
mines, or cave-like structures were found that could provide habitat for maternity colonies and/or
hibernating bats. However, most of the existing highway bridges within the project alternatives
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could provide potential roosting habitat. There is also a historic mine shaft near the study area in
the Wolf Hills area that may provide summer habitat for the gray bat or winter hibernacula
habitat for other listed bat species.
Coordination with USFWS regarding federally listed bat species resulted in the decision to use
the existing KYTC Programmatic Conservation Memorandum of Agreement (CMOA) for the
project, in which federally listed bats are assumed to be present within the appropriate habitats
in the study area. Through this process, additional mist-net surveys for northern long-eared bat
and Indiana bat would not be required. However, at the request of the USFWS, bridge surveys
for the presence of roosting bats were performed for Central Alternatives 1A and 1B (Preferred)
in August of 2018 along with a survey of the nearby Wolf Hills abandoned mine for bat usage.
No listed bat species were found on the nine bridges that were surveyed and no openings were
discovered at the abandoned mine. The results of these surveys are discussed in the Biological
Assessment (BA) in Appendix K-4.
Gray Bat
Although the gray bat requires caves and cave-like structures for roosting and hibernation,
summer distribution frequently occurs throughout a larger geographic area. Gray bats most often
forage over bodies of water (reservoirs and streams) but also forage in riparian vegetation and
over land (Sealander and Heidt 1990 and LaVal et al. 1977). Within the study area, this could
potentially include areas of open water, bottomland hardwood forest, mixed deciduous forest,
and any other habitat that is adjacent to or near open water. All of the perennial streams in the
study area, including the Ohio River, Eagle Creek, and North Fork Canoe Creek, may provide
foraging habitat for the gray bat. USFWS has no gray bat roost records from Henderson County
or Vanderburgh County; however, the species has been documented in both counties.
Northern Long-Eared Bat
The northern long-eared bat uses a wide variety of forested habitats for roosting, foraging, and
traveling and may also use some adjacent and interspersed non-forested habitat, such as
emergent wetlands and edges of fields. Roosting habitat is present within the study area and
includes forested areas with live trees and/or snags with a dbh of equal to or greater than 3 inches
and that exhibit exfoliating bark, cracks, crevices, and/or other cavities. Potential foraging areas
for this species within the study area include mixed deciduous forest, bottomland hardwood
forest, upland and wetland scrub-shrub habitat, and edges of agricultural row crops, old fields,
and residential areas in some instances. USFWS has records of northern long-eared bats from
both Henderson and Vanderburgh counties.
Indiana Bat
Roosting habitat for the Indiana bat is similar to that of the northern long-eared bat, with some
notable exceptions. While the Indiana bat also uses forested habitat for roosting, it typically
prefers loose bark on trees with a dbh equal to or greater than 5 inches, though it has also been
documented using cracks, crevices, and other hollow areas of dead or dying trees. The Indiana
bat prefers a more open, mature forest for roosting and foraging than does the northern longeared bat. Indiana bats are considered opportunistic feeders, foraging in both upland and
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floodplain forests, using open forests, natural openings, open bodies of water, and man-made
flyways (e.g., gravel roads, powerline corridors, etc.). Based on roosting requirements for this
species, habitat types within the study area that potentially support this species include mixed
deciduous forest and bottomland hardwood forest, while potential foraging areas include open
mixed deciduous forest, open bottomland forest, the edges of upland or wetland scrub-shrub
habitat, old fields, and in some instances, edges of agricultural row crops. USFWS has records of
Indiana bat occurrence in both Henderson and Vanderburgh counties. Due to known occupied
habitats and associated 2.5-mile buffers for the Indiana bat, the USFWS requires the assumed
presence of the species within the majority of the Kentucky portion of the project area.
FEDERALLY LISTED SPECIES – ENVIRONMENTAL CONSEQUENCES
Potential effects of the project on federally listed species, as presented in Table 4.4-9, are based
upon anticipated impacts to identified habitats within the build alternatives, referenced to each
species’ preferred habitat.
Table 4.4-9. Potential Impacts to Federally Listed Species Habitat
TAXA

Mussels1

Birds

Mammals

WEST
WEST
COMMON NAME ALTERNATIVE 1 ALTERNATIVE 2
(ACRES)
(ACRES)

CENTRAL
ALTERNATIVES
1A AND 1B
(ACRES)

CENTRAL
ALTERNATIVE 1B
MODIFIED
(ACRES)

Spectaclecase

7.9

7.9

23.8

23.8

Fanshell

7.9

7.9

23.8

23.8

Catspaw

7.9

7.9

23.8

23.8

Northern riffleshell

7.9

7.9

23.8

23.8

Snuffbox

7.9

7.9

23.8

23.8

Pink mucket

7.9

7.9

23.8

23.8

Ring pink

7.9

7.9

23.8

23.8

Orangefoot
pimpleback

7.9

7.9

23.8

23.8

Sheepnose

7.9

7.9

23.8

23.8

Clubshell

7.9

7.9

23.8

23.8

Rough pigtoe

7.9

7.9

23.8

23.8

Fat pocketbook2

20.7

20.7

35.8

35.8

Rabbitsfoot

7.9

7.9

23.8

23.8

0

0

0

0

Gray bat

22.8

12.0

21.4

16.9

Northern longeared bat

106.9

79.1

50.6

52.9

Indiana bat

96.9

71.2

45.8

42.1

Least

tern3

1

Suitable habitat includes all Ohio River bed substrates other than sand, silt/clay, and hardpan/bedrock.

2

Suitable habitat includes all Ohio River bed substrates other than sand and hardpan/bedrock.

3

No suitable habitat found within the study area during habitat assessments.

Source: INDOT and KYTC, 2018i.
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Substrate data from the Ground-truthing of Side Scan Sonar River Bed Substrate Classification
Technical Report (INDOT and KYTC 2018m) (Appendix K-2) has been used to calculate the
potential impacts to mussel habitat within the Ohio River. These potential impacts are subject to
change as bridge type, pier placement, and adjacent bridge and roadway construction/demolition
activities continue to be developed.
For bat species, impacts would include the direct loss of habitat; the bisection and fragmentation
of habitat, which reduces their habitability; loss of foraging and breeding areas; disruption of
movement patterns; and the emigration to adjacent habitats. All the build alternatives would
include construction activities within the Ohio River. In-stream construction of bridge piers and
demolition of existing bridges would directly impact mussels within the construction footprint.
In addition, increased turbidity, which can interfere with respiration, feeding, and the
reproduction process, during pier construction and/or temporary work pad installation and
removal could also indirectly affect a larger area of potential mussel habitat downstream from
the work.
NO BUILD ALTERNATIVE
Under the No Build Alternative, existing site conditions would remain unchanged and there
would be no impact to threatened and endangered species.
WEST ALTERNATIVE 1
Impacts to suitable habitat for all federally listed species that have the potential to occur within
the West Alternative 1 construction limits are likely, except for the least tern. This alternative
would impact almost twice as many acres of gray bat habitat and approximately 26 and 28 more
acres of Indiana bat and northern long-eared bat habitat, respectively, than West Alternative 2.
West Alternatives 1 would impact more than twice as many acres of Indiana bat and northern
long-eared bat habitat than Central Alternatives 1A and 1B (Preferred) and 1B Modified
(Selected). Its impacts to gray bat habitat would be similar to Central Alternatives 1A and 1B
(Preferred) but almost 6 acres more than Central Alternative 1B Modified (Selected). Impacts to
mussel habitat for this alternative and West Alternative 2 are the same, which are considerably
less than Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected). Because both
West Alternative 1 and Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected)
would require the demolition of only one of the US 41 bridges, they would have less temporary
impacts to mussel habitat due to turbidity associated with bridge demolition than West
Alternative 2, which would require the demolition of both US 41 bridges.
WEST ALTERNATIVE 2
Impacts to suitable habitat for all federally listed species that have the potential to occur within
the West Alternative 2 construction limits are likely, except for the least tern. This alternative
would impact almost half as many acres of gray bat habitat than Central Alternatives 1A and 1B
(Preferred) and almost 5 acres less than Central Alternative 1B Modified (Selected). It would
impact approximately 26 and 28 less acres of Indiana bat and northern long-eared bat habitat,
respectively, than West Alternative 1. West Alternatives 2 would impact more than 25 acres of
Indiana bat and northern long-eared bat habitat than Central Alternatives 1A and 1B (Preferred)
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and 1B Modified (Selected). Impacts to mussel habitat for this alternative and West Alternative
1 are the same, which are considerably less than Central Alternatives 1A and 1B (Preferred) and
1B Modified (Selected). West Alternative 2 would have the greatest temporary impacts to mussel
habitat due to increased turbidity resulting from the demolition of both US 41 bridges.
CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED)
Impacts to suitable habitat for all federally listed species that have the potential to occur within
the Central Alternatives 1A and 1B (Preferred) construction limits are likely, with the exception
of the least tern. These alternatives would impact less than half as many acres of Indiana bat and
northern long-eared bat habitat than West Alternative 1 and approximately 25 and 28 less acres
of Indiana bat and northern long-eared bat habitat, respectively, than West Alternative 2. They
would have slightly more impacts to Indiana bat habitat and slightly less impacts to northern
long-eared bat habitat then Central Alternative 1B Modified (Selected). Regarding gray bat
habitat, they would have similar impacts to West Alternative 1 but almost twice as many impacts
than West Alternative 2 and approximately 4 more acres of impacts then Central Alternative 1B
Modified (Selected). Central Alternatives 1A and 1B (Preferred) would have three times more
impacts to mussel habitat than the West Alternatives, except for the fat pocketbook, where the
impacts would be approximately 15 acres (i.e., 72%) more than the West Alternatives. The impacts
to mussel habitat would be the same as Central Alternative 1B Modified (Selected). Because
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) and West Alternative 1
would require the demolition of only one of the US 41 bridges, they would have less temporary
impacts to mussel habitat due to turbidity associated with bridge demolition than West
Alternative 2, which would require the demolition of both US 41 bridges.
CENTRAL ALTERNATIVE 1B MODIFIED (SELECTED)
Impacts to suitable habitat for all federally listed species that have the potential to occur within
the Central Alternatives 1B Modified (Selected) construction limits are likely, with the exception
of the least tern. The alternative would impact less than half as many acres of Indiana bat and
northern long-eared bat habitat than West Alternative 1 and approximately 26 and 29 less acres
of northern long-eared bat and Indiana bat habitat, respectively, than West Alternative 2. It would
have slightly less impacts to Indiana bat habitat and slightly more impacts to northern long-eared
bat habitat then Central Alternatives 1A and 1B (Preferred). Regarding gray bat habitat, it would
impact almost 5 acres more than West Alternative 2, approximately 2 acres more than Central
Alternative 1B Modified (Selected), and almost 6 acres less than West Alternative 1. Central
Alternatives 1B Modified (Selected) would have three times more impacts to mussel habitat than
the West Alternatives, except for the fat pocketbook, where the impacts would be approximately
15 acres (i.e., 72%) more than the West Alternatives. The impacts to mussel habitat would be the
same as Central Alternatives 1A and 1B (Preferred). Because Central Alternatives 1A and 1B
(Preferred) and 1B Modified (Selected) and West Alternative 1 would require the demolition of
only one of the US 41 bridges, they would have less temporary impacts to mussel habitat due to
turbidity associated with bridge demolition than West Alternative 2, which would require the
demolition of both US 41 bridges.
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BIOLOGICAL ASSESSMENT
Following the DEIS, a Biological Assessment (BA) was prepared and submitted to USFWS on
August 5, 2020 that addressed in greater detail the impacts to federally listed species from Central
Alternatives 1A and 1B (Preferred) (Appendix K-4). Note that Central Alternative 1B Modified
(Selected) was developed after the BA was submitted to USFWS and a Biological Opinion (BO)
was issued by USFWS. However, FHWA submitted a letter to USFWS dated June 10, 2021
(Appendix H-7) stating that the design modifications do not require the re-initiation of
consultation with USFWS in accordance with the BO guidelines. A summary of the effect
determination for each species is included on Table 4.4-10.
Table 4.4-10. Summary of Effect Determinations for Federally Listed Species
SPECIES COMMON NAME

FEDERAL STATUS

EFFECT DETERMINATION

BATS
Indiana Bat

Endangered

May affect, is likely to adversely affect

Gray Bat

Endangered

May affect, not likely to adversely affect

Northern Long-Eared Bat

Threatened

May affect, is likely to adversely affect

BIRDS
Least Tern

Endangered

May affect, not likely to adversely affect

MUSSELS
Clubshell

Endangered

May affect, not likely to adversely affect

Fanshell

Endangered

May affect, not likely to adversely affect

Fat Pocketbook

Endangered

May affect, is likely to adversely affect

Northern Riffleshell

Endangered

May affect, not likely to adversely affect

Orangefoot Pimpleback

Endangered

May affect, not likely to adversely affect

Pink Mucket

Endangered

May affect, not likely to adversely affect

Catspaw

Endangered

May affect, not likely to adversely affect

Ring Pink

Endangered

May affect, not likely to adversely affect

Rough Pigtoe

Endangered

May affect, not likely to adversely affect

Spectaclecase

Endangered

May affect, not likely to adversely affect

Sheepnose

Endangered

May affect, is likely to adversely affect

Rabbitsfoot

Threatened

May affect, not likely to adversely affect

Snuffbox

Endangered

May affect, not likely to adversely affect

As shown in Table 4.4-10, four of the species, the Indiana bat, northern long-eared bat, fat
pocketbook, and sheepnose, received an effect determination of “may affect, is likely to adversely
affect”. As a result of these effect determinations, the BA developed conservation measures to
mitigate the potential adverse effects to these species. These conservation measures are
summarized in Chapter 7 of the FEIS. All the other species received a “may affect, not likely to
adversely affect” determination. In addition, at the request of USFWS, the BA also included a
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conferencing analysis of the longsolid mussel since the species is being considered for listing as
threatened and the decision regarding its listing is expected to occur prior to construction of the
project. This analysis determined that the project would result in adverse effects but it would not
jeopardize the continued existence of the longsolid. In the transmittal letter for the BA, FHWA
requested formal Section 7 consultation with USFWS for the sheepnose and fat pocketbook mussels
(Appendix H-7). The adverse effects for the Indiana bat will be addressed through Kentucky’s latest
Statewide Bat Programmatic Agreement and the northern long-eared bat will be addressed through
Section 4(d) of the Endangered Species Act, which is referred to as the 4(d) rule.
In a letter dated September 3, 2020, the USFWS concurred with the BA effect determinations and
initiated formal Section 7 consultation for the sheepnose and fat pocketbook mussels and formal
conference for the longsolid mussel (Appendix H-7). As a result, no further coordination with the
USFWS is needed for the species that received a “may affect, not likely to adversely affect”
determination and for the northern long-eared bat. With regard to the Indiana bat, additional
coordination with the USFWS Indiana Field Office is required during final design to determine
the appropriate amount and/or type of conservation to offset the effects of incidental take.
BIOLOGICAL OPINION
Following their review of the BA, USFWS issued a Biological Opinion (BO) on December 17, 2020
(Appendix K-5). As previously mentioned, the BA and BO were based on impacts associated
with Central Alternatives 1A and 1B (Preferred). FHWA submitted a letter to USFWS dated June
10, 2021 (Appendix H-7) regarding Central Alternative 1B Modified (Selected) stating that the
design modifications do not require the re-initiation of consultation with USFWS in accordance
with the BO guidelines.
The BO stated that the proposed Action is reasonably certain to cause the incidental take of 68 fat
pocketbooks, 9 sheepnose, and 265 longsolids within the Action Area and is consistent with the
definition of harm. The construction of the I-69 bridge would also result in 14.42 acres of direct
impacts, 5.75 acres of impacts associated with scouring and hydrology changes, and 330 acres of
impacts downstream of the construction area that would likely be affected by water quality
changes. As a result, the total impacts associated with the construction of the I-69 bridge would be
approximately 350.17 acres. In addition, the removal of the US 41 bridge is would impact
approximately 28.8 acres. This includes 27.1 acres of impacts downstream of where the bridge
sections would be dropped into the river and 1.74 acres of impacts associated with pier demolition.
The proposed Action would expose the fat pocketbook, sheepnose, and longsolid to the following
four stressors: 1) physical forces (crushing, entrapment, stranding, and removal of mussels); 2) water
quality degradation; 3) changes in hydrology; and 4) reduced host fish interactions. All of these
stressors are expected to result in harm to these species by causing injury or death, or significant
changes in behavior (such as feeding, breeding, and sheltering) that lead to injury or mortality.
The objective of the BO is to determine if the Action will jeopardize the continued existence of a
species, which, according to 50 CFR 402.02, “means to engage in an action that reasonably would
be expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and
recovery of a listed species in the wild by reducing the reproduction, numbers, or distribution of
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that species.” Based on the current status of the fat pocketbook, sheepnose, and longsolid, the
environmental baseline of the species, the effects of the Action, and the cumulative effects,
USFWS issued a BO that the Action is not likely to jeopardize the continued existence of the fat
pocketbook, sheepnose, and longsolid. This determination is based on several factors:
a) the mussel survey results showed that relatively low numbers of individuals could be
adversely affected within the Action Area;
b) the fat pocketbook, sheepnose, and longsolid continue to persist in the Ohio River
watershed and other portions of its range, often at higher population levels than those
observed within the Action Area; and
c) the conservation measures will minimize the likelihood of mortality and other population
effects by limiting the impact of construction activities. In addition, the contribution of
funds to use for propagation, monitoring, research, or other tasks that benefit native
freshwater mussels will benefit the Fat Pocketbook, Sheepnose, and Longsolid.
The conservation measures from the BO are summarized in Chapter 7 of the FEIS.
STATE-LISTED SPECIES – AFFECTED ENVIRONMENT
To evaluate state-listed species potentially occurring within the I-69 ORX study area, the County
Report of Endangered, Threatened, and Special Concern Plants, Animals, and Natural
Communities for Henderson County, Kentucky (KSNPC 2015) and Indiana County Endangered,
Threatened and Rare Species List, County: Vanderburgh (IDNR 2017a) were consulted. Based on
these lists, a total of 60 state-listed species (with no federal listing) have the potential to occur
within the study area. This includes one crayfish, five mussels, two insects, two fishes, three
amphibians, five reptiles, 15 breeding birds, four mammals, and 23 plants.
Known occurrence data for listed species were provided for the study area and vicinity through
data requests from the Kentucky State Nature Preserve Commission (November 14, 2017) and
Indiana Natural Heritage Data Center (November 20, 2017) (INDOT and KYTC 2018i).
Additionally, KDFWR provided information regarding proximity of known state-listed species
records and Best Management Practices (BMPs) that can be implemented to minimize impact to
these species. These data included the following designated buffers to identify state-listed species
that may occur within the study area: 1 mile for plants, 5 miles for aquatic species, and 10 miles
for mammals and birds. Species with historic or extirpated state rankings, or that fell outside of
the designated buffers, were eliminated from the county-level lists. However, due to the distance
buffers, five species were added to the list that did not originally appear on the county lists, as
the records are located within Warrick County. A total of 34 state-listed species that may occur
within the study area were identified, as listed in Table 4.4-11. Known occurrences of state-listed
species documented in the study area or directly observed during field surveys conducted for the
project are presented in Table 4.4-11.
The Endangered, Threatened, and Rare Species Habitat Assessment and Wildlife Technical Report
(INDOT and KYTC 2018a) (Appendix K-1) provides details regarding habitat assessments
conducted, as well as an in-depth discussion of, each state-listed species in Table 4.4-11.
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Table 4.4-11. State-Listed Species Potentially Occurring within the Study Area and their
Associated Habitats
SPECIES
COMMON
NAME

PREFERRED HABITAT

STATUS1
INDIANA/
KENTUCKY

KNOWN OCCURRENCE WITHIN
STUDY AREA2
INDIANA/KENTUCKY

MUSSELS
Medium to large rivers on
depositional areas and
Little
smaller perennial streams
spectaclecase
on sand and gravel
substrates

SSC

None known

Yes

SSC

Yes, found during habitat
assessments in North Fork Canoe
Creek at US 41 crossing in Henderson
County (all three build alternatives)

Yes

None known

Yes

SSC

None documented, but known
nearby from confluence of Ohio and
Green River; a weathered valve
(shell) was found downstream of
Central Alternatives 1A and 1B

Yes

SSC

None documented, but known
nearby from between the West and
Central Alternatives, just outside of
the study area

Yes

SE
Longsolid

Medium to large rivers on
gravel and stable sand
substrate

Ohio pigtoe

Medium to large rivers on
gravel and stable sand
substrate

Pocketbook

Medium to large rivers on
gravel and stable sand
substrate

Medium to large rivers on
Pyramid pigtoe gravel and stable sand
substrate

HABITAT
PRESENT
INDIANA/
KENTUCKY

––

––

––

––

––

––

SE

None documented, but known
nearby from Henderson Island2 and
Angel Mounds

Yes

SE

None known

Yes

SE

None documented, known nearby

Yes

FISHES
Lake
chubsucker

Pools and sluggish flowing
water in sloughs, spring
pools, swamps, lakes, and
ponds

––
ST

––
None documented, but known
nearby

––
Yes

AMPHIBIANS AND REPTILES

Copperbelly
water snake

Semi-permanent to
permanent shallow water
including floodplain
wetlands, seasonal
wetlands, springs, ditches,
marshes, and shallow,
slow moving streams

Eastern
hellbender

Larger streams and rivers
with moderate current
and large logs, rocks, and
other debris

None documented, but known
nearby

Yes

Yes, between US 41 and Green River
Road in Henderson County and
Eagle Creek in Vandenburg County

Yes

SE

Yes, known from Eagle Slough
Natural Area at edge of West
Alternatives 1 and 2

Yes

SE

None documented, but known
nearby

Yes

SE

SSC
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SPECIES
COMMON
NAME

PREFERRED HABITAT

STATUS1
INDIANA/
KENTUCKY

KNOWN OCCURRENCE WITHIN
STUDY AREA2
INDIANA/KENTUCKY

BREEDING BIRDS

American
bittern

Bald eagle

Bank swallow

Open water (ponds with
emergent vegetation,
small perennial streams),
wetland scrub-shrub,
bottomland hardwood
forest

Open water (Ohio River,
lakes, sloughs, and
perennial streams)

Open water (steep,
sandy banks of Ohio
River)
Open water (Ohio River)

Fish crow

Open water (Ohio River,
perennial streams, lakes,
sloughs)

Great egret

Open water (all),
bottomland hardwood
forest

Hooded
merganser

Open water (all),
bottomland hardwood
forest wetlands

King rail

Old field (wet areas),
bottomland hardwood
forest wetlands, open
water (edges), wetland
scrub-shrub

Least bittern

Loggerhead
shrike

SE

None documented, but known
nearby

Yes

H

None documented, but known
nearby

Yes

Yes, known from Eagle Slough
Natural Area at edge of West
Alternatives 1 and 2

Yes

ST

Yes, observed in study area, nest site
present between West and Central
Alternatives and from vicinity

Yes

––

––

––

SSC

SSC
––

Doublecrested
cormorant

HABITAT
PRESENT
INDIANA/
KENTUCKY

ST
––

None documented, but known
nearby
––
None documented, but known
nearby
––

Yes
––
Yes
––

SSC

None documented, but known
nearby

Yes

SSC

None documented, but known
nearby

Yes

ST

None documented, but known
nearby from between West and
Central Alternatives and from vicinity

Yes

––

––

––

ST

Yes, known from Eagle Slough
Natural Area at edge of West
Alternatives 1 and 2

Yes

SE

None documented, but known
nearby

Yes

SE

None documented, but known
nearby

Yes

Bottomland hardwood
forest wetlands, open
water and wet areas of
old fields

SE

None documented, but known
nearby

Yes

ST

None documented, but known
nearby

Yes

Old fields, and other nonforested habitats

SE

None documented, but known
nearby

Yes

––

––
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SPECIES
COMMON
NAME

PREFERRED HABITAT

STATUS1
INDIANA/
KENTUCKY

Yes

SSC

None documented, but nest site
known nearby

Yes

SSC

None documented, but known
nearby

Yes

SE

None documented, but known
nearby

Yes

SE

None documented, but known
nearby

Yes

SSC

None documented, but known
nearby

Yes

SE

None documented, but known
nearby

Yes

SE

None documented, but known
nearby

Yes

Open water (Ohio River)

Peregrine
falcon

Residential

Sedge wren

Old fields, wetland scrubshrub

Short-eared
owl

Old fields, agricultural row
crops

Spotted
sandpiper

Open water (sandbars
associated with Ohio
River and perennial
streams)

Upland
sandpiper

Old fields, agricultural row
crops, open water (all)

Virginia rail

Old field (wet areas),
wetland scrub-shrub

YellowOpen water (all),
crowned night bottomland hardwood
heron
forest

HABITAT
PRESENT
INDIANA/
KENTUCKY

None documented, but known
nearby

SE
Osprey

KNOWN OCCURRENCE WITHIN
STUDY AREA2
INDIANA/KENTUCKY

––

––

––

SE

None documented, but known
nearby

Yes

SE

None documented, but known
nearby

Yes

H

––

––

––

––

––

SE

None documented, but known
nearby

Yes

SE

None documented, but known
nearby

Yes

ST

None documented, but known
nearby

Yes

MAMMALS
American
badger

Old fields, upland scrubshrub, agricultural row
crops

Evening bat

Bottomland hardwood
forest, wetland scrubshrub

SSC

Yes, road-kill in April 2001 from near
the US 41 Bridge over Van Wyk Road

Yes

––

––

––

SE

None documented, but known
nearby

Yes

SSC

None documented, but known
nearby

Yes
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SPECIES
COMMON
NAME

Indiana bat

PREFERRED HABITAT
Open and uncluttered
areas in bottomland
hardwood forest, mixed
deciduous forest, upland
scrub-shrub, wetland
scrub-shrub (foraging and
roosting as long as trees
equal to or greater than 5
inches dbh); open water
(foraging); agricultural
row crops (foraging along
edges); hibernates in
caves and cave-like
structures

Mixed mesophytic forest,
bottomland hardwood
Masked shrew forest, upland scrubshrub, wetland scrubshrub
Swamp rabbit

Bottomland hardwood
forest, wetland scrubshrub

STATUS1
INDIANA/
KENTUCKY

KNOWN OCCURRENCE WITHIN
STUDY AREA2
INDIANA/KENTUCKY

HABITAT
PRESENT
INDIANA/
KENTUCKY

SSC

None documented, known from
Henderson and Vanderburgh
counties; due to records of the
species within 5 miles of the study
area in Kentucky, and the presence
of suitable habitat, species will be
assumed present during summer
within the study area

Yes

––

––

––

––

––

––

SSC

SE

Yes, known from West Alternatives 1
and 2

Yes

None documented, but known
nearby

Yes

––

––

––

PLANTS
Bald cypress

Old field (wet areas),
wetland scrub-shrub,
bottomland hardwood
forest

Blue scorpionweed

Mixed deciduous forest

Rose
turtlehead

Old field (wet areas),
wetland scrub-shrub
(open areas)

Small-flower
baby-blueeyes

ST

Yes

––

––

––

––

––

––

SSC
––
SSC
––

Mixed deciduous forest

Yes, known from northern portion of
the study area between the West
and Central Alternatives

ST

None documented, but known
nearby
––
None documented, but known
nearby
––
None documented, known from
Audubon Park in close proximity to
Western Alternatives 1 and 2

Yes
––
Yes
––
Yes

1 SE – State Endangered; ST – State Threatened; SR – State Rare; SSC – Species of Special Concern; SX – State Extirpated;
H - Historic Record.

Known species locations can be seen in map appendices of Endangered, Threatened, and Rare Species Habitat
Assessment and Wildlife Technical Report (Appendix K-1).

2

Source: INDOT and KYTC, 2018i.
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STATE-LISTED SPECIES – ENVIRONMENTAL CONSEQUENCES
The state of Indiana maintains a list of state-listed species and has a prohibition on take similar
in nature to the federal ESA through their Nongame and Endangered Species Conservation Act
(IC 14-22-34). Although state listings have been adopted in Kentucky, these designations offer no
legal protection. Nonetheless, potential impacts to these species and their habitats are required to
be considered during project planning and coordination due to the Fish and Wildlife
Coordination Act. The Fish and Wildlife Coordination Act requires federal agencies that
construct, license, or permit water resource development projects to first consult with state fish
and wildlife agencies regarding the impacts on fish and wildlife resources and to consider
measures to mitigate these impacts. State agencies such as KSNPC, KDFWR, IDNR Division of
Natural Heritage (DNH), and Division of Fish and Wildlife (DFW), all of which contribute to
maintaining state-listed species databases, are provided the opportunity to comment on potential
project impacts during the agency consultation and public involvement processes.
Potential effects of the project on state-listed species, as presented in Table 4.4-12, are based upon
existing preliminary impacts to identified habitats within the study area, referenced to each
species’ preferred habitat. A worst-case scenario for impacts within the Ohio River is used as
bridge type, pier placement, and adjacent bridge and roadway construction/demolition activities
have not yet been determined.
All the build alternatives would include construction activities within the Ohio River. In-stream
construction of bridge piers and demolition of existing bridges would displace sediments, which
could directly affect downstream mussels. In addition, increased turbidity during pier
construction and/or temporary work pad installation and removal could also indirectly affect a
larger area of potential mussel habitat downstream from the piers.
NO BUILD ALTERNATIVE
Under the No Build Alternative, existing site conditions would remain unchanged and there
would be no impact to threatened and endangered species.
WEST ALTERNATIVE 1
Overall, West Alternatives 1 and 2 would result in relatively similar impacts to habitat for statelisted species with the exception of the evening bat and peregrine falcon. West Alternative 1
would impact more evening bat habitat and less peregrine falcon habitat compared to West
Alternative 2.
Both West Alternative 1 and 2 would result in considerably more impacts to habitat for statelisted species than Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) except
for the mussels, sedge wren, American badger, eastern hellbender, blue scorpion-weed, and
small-flower baby-blue-eyes. For all of these species, West Alternative 1 and 2 would impact
considerably less habitat than Central Alternatives 1A and 1B (Preferred) and 1B Modified
(Selected).
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Table 4.4-12. Potential Impacts to State-Listed Species Habitat
TAXA

Birds

Fishes

COMMON NAME

Mammals

CENTRAL
ALTERNATIVE
1B MODIFIED
(ACRES)

American bittern

17.0

6.2

17.0

12.3

Bald eagle

110.7

75.9

42.3

40.6

Bank swallow

73.7

62.6

52.8

50.3

Barn owl

50.9

50.6

31.5

60.0

Brown creeper

96.9

71.2

45.8

28.3

Double-crested
cormorant

22.8

12.0

21.4

12.3

Fish crow

110.7

75.9

42.3

40.6

Great egret

110.7

75.9

12.3

16.8

Hooded merganser

110.7

75.9

12.3

16.8

King rail

17.0

6.2

17.0

12.3

Least bittern

17.0

6.2

17.0

16.8

Loggerhead shrike

60.9

58.5

36.3

43.9

Osprey

110.7

75.9

42.3

40.6

Peregrine falcon

115.7

154.9

25.5

44.0

Pied-billed grebe

22.8

12.0

21.4

12.3

Rose-breasted
grosbeak

96.9

71.2

45.8

53.6

Sedge wren

72.1

67.5

270.6

431.7

Short-eared owl

50.9

50.6

31.5

38.0

Spotted sandpiper

22.8

12.0

21.4

12.3

Upland sandpiper

50.9

50.6

31.5

38.0

Virginia rail

17.0

6.2

17.0

12.3

Yellow-crowned
night-heron

110.7

75.9

42.3

40.65

Lake chubsucker1

17.0

6.2

17.0

11.2

7.9

7.9

23.8

23.8

Longsolid

7.9

7.9

23.8

23.8

Ohio pigtoe

7.9

7.9

23.8

23.8

Pocketbook

7.9

7.9

23.8

23.8

Pyramid pigtoe

7.9

7.9

23.8

23.8

Evening bat

136.5

90.9

27.0

21.6

Indiana bat

96.9

71.2

45.8

42.1

Masked shrew

151.8

123.4

81.0

92.7

Swamp rabbit4

155.8

120.8

69.4

78.6

Little
Freshwater
Mussels2

CENTRAL
WEST
WEST
ALTERNATIVES
ALTERNATIVE 1 ALTERNATIVE 2
1A AND 1B
(ACRES)
(ACRES)
(ACRES)

spectaclecase3
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TAXA

Reptiles

COMMON NAME

CENTRAL
ALTERNATIVE
1B MODIFIED
(ACRES)

American badger

132.0

126.3

279.5

436.5

Copperbelly water
snake4

105.0

70.2

37.9

40.7

7.9

7.9

4.3

4.3

105.0

70.2

37.9

40.7

Blue scorpion-weed

8.9

7.3

24.9

25.3

Rose turtlehead

92.0

65.5

24.6

29.5

Small-flower babyblue-eyes

8.9

7.3

24.9

25.3

Amphibians Eastern hellbender5
Bald cypress4
Vascular
Plants

CENTRAL
WEST
WEST
ALTERNATIVES
ALTERNATIVE 1 ALTERNATIVE 2
1A AND 1B
(ACRES)
(ACRES)
(ACRES)

1

Suitable habitat consists of sloughs subset of open water habitats.

2

Suitable habitat includes all Ohio River bed substrates other than sand, silt/clay, and hardpan/bedrock.

3

Suitable habitat includes all Ohio River bed substrates other than sand and hardpan/bedrock.

4

Suitable habitat does not include the Ohio River portion of open water habitats.

5

Suitable habitat includes all Ohio River bed substrates other than sand and silt/clay.

Source: INDOT and KYTC, 2018i.

WEST ALTERNATIVE 2
West Alternative 2 would result in relatively similar impacts overall as West Alternative 1 to
habitat for state-listed species with the exception of the evening bat and peregrine falcon. West
Alternative 2 would impact less evening bat habitat and more peregrine falcon habitat compared
to West Alternative 1. Both West Alternative 1 and 2 would result in considerably more impacts
to habitat for state-listed species than Central Alternatives 1A and 1B (Preferred) and 1B Modified
(Selected) except for the mussels, sedge wren, American badger, eastern hellbender, blue
scorpion-weed, and small-flower baby-blue-eyes. For all of these species, West Alternative 1 and
2 would impact considerably less habitat than Central Alternatives 1A and 1B (Preferred) and 1B
Modified (Selected).
CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED)
Central Alternatives 1A and 1B (Preferred) would impact considerably fewer acres of habitat for
state-listed species overall compared to the West Alternatives except for the mussels, sedge wren,
American badger, eastern hellbender, blue scorpion-weed, and small-flower baby-blue-eyes. For
all of these species, Central Alternatives 1A and 1B (Preferred) would impact considerably more
habitat than the West Alternatives. Compared to Central Alternative 1B Modified (Selected),
Central Alternatives 1A and 1B (Preferred) would overall have relatively similar impacts with
some being slightly higher and some being slightly lower except for the sedge wren and
American badger habitat where the impacts would be 161 and 157 acres, respectively, less than
Central Alternative 1B Modified (Selected). In addition, the alternative would have almost twice
the impacts to double-created cormorant, pied-billed grebe, and spotted sandpiper habitat and
almost half the impacts to barn owl habitat than Central Alternative 1B Modified (Selected).
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CENTRAL ALTERNATIVE 1B MODIFIED (SELECTED)
Central Alternatives 1B Modified (Selected) would impact considerably fewer acres of habitat for
state-listed species overall compared to the West Alternatives except for the mussels, sedge wren,
American badger, eastern hellbender, blue scorpion-weed, and small-flower baby-blue-eyes. For
all of these species, Central Alternatives 1B Modified (Selected) would impact considerably more
habitat than the West Alternatives. Compared to Central Alternatives 1A and 1B (Preferred),
Central Alternative 1B Modified (Selected) would overall have relatively similar impacts with
some being slightly higher and some being slightly lower except for the sedge wren and
American badger habitat where the impacts would be 161 and 157 acres, respectively, more than
Central Alternative 1B Modified (Selected). This increase in impacts is primarily due to the
addition of the stormwater detention basins, which impact mostly agricultural row crops that are
considered habitat for these two species. In addition, the alternative would have almost half the
impacts to double-created cormorant, pied-billed grebe, and spotted sandpiper habitat and
almost twice the impacts to barn owl habitat than Central Alternatives 1A and 1B (Preferred).

4.5

CULTURAL RESOURCES

This section summarizes the cultural resources studies completed for the I-69 ORX project.
Complete documentation is provided in Appendices L-1, L-2a, L-2b, L-3, L-4, L-5, and L-6.
Following the introduction, this section reviews existing historic properties and the potential
impacts that each alternative would have on these resources.
Aboveground and archaeological sites listed or eligible for listing in the National Register of
Historic Places (NRHP) are afforded protection as historic properties under Section 106 of the
National Historic Preservation Act (NHPA) (1966), as amended, and its implementing
regulations, 36 CFR Part 800. Section 106 of the NHPA requires federal agencies “to take into
account the effect of the undertaking” (the project) upon historic properties (54 U.S.C. 306108).
Agencies are required to make a “reasonable and good faith effort” to identify and evaluate
historic properties and then to document the project’s effects upon these historic properties (36
CFR 800.4(b)(1)). A “historic property” means “any prehistoric or historic district, site, building,
structure, or object included in, or eligible for inclusion in the National Register”. The NRHP
evaluation criteria (36 CFR Title 60, Part 4) stipulate that historic properties may be districts, sites,
buildings, structures, and objects and to qualify for inclusion in the NRHP, must meet at least one
of the following four criteria:
•

Criterion A – associated with events that have made a significant contribution to the broad
patterns of our history

•

Criterion B – associated with the lives of persons significant in our past

•

Criterion C – embody the distinctive characteristics of a type, period, or method of
construction, or that represent the work of a master, or that possess high artistic values,
or that represent a significant and distinguishable entity whose components may lack
individual distinction

•

Criterion D – have yielded, or may be likely to yield, information important in prehistory
or history
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For a resource to convey its significance, it must possess sufficient integrity for its physical
features to relate to its significance. Seven aspects of integrity are used to determine if a resource
conveys sufficient significance to be included in the NRHP. The resource, however, need not
retain all seven aspects, but should possess at least several of the following:
•

Location – the place where the historic property was constructed or the place where the
historic event occurred

•

Design – the combination of elements that create the form, plan, space, structure, and style
of a property

•

Setting – the physical environment of a historic property

•

Materials – the physical elements that were combined or deposited during a particular
period of time and in a particular pattern or configuration to form a historic property

•

Workmanship – the physical evidence of the crafts of a particular culture or people during
any given period of history or prehistory

•

Feeling – a property’s expression of the aesthetic or historic sense of a particular period of
time

•

Association: the direct link between an important historic event or person and a historic
property

Cultural resource studies completed for the I-69 ORX project included the identification of
historic properties (36 CFR 800.4), the assessment of effects on historic properties (36 CFR 800.5),
and consultation to develop methods to avoid, minimize, or mitigate any adverse effects (36 CFR
800.6). The cultural resource studies have been phased to appropriately correspond with the
project NEPA process.

4.5.1

AREA OF POTENTIAL EFFECTS

The APE is “the geographic area or areas within which an undertaking may directly or indirectly
cause alterations in the character or use of historic properties. The area of potential effects is
influenced by the scale and nature of an undertaking.…” [36 CFR 800.16(d)]. For alternatives
using existing limited access highways, including I-69 (in both states) and US 41 in Kentucky, the
APE for historic resources was defined as 1,000 feet from the centerline of the existing roadway.
For sections of roadway proposed to be raised from their existing elevation, such as an
interchange or where new roadway may be built on fill, conceptual design data was obtained
regarding the potential height of the roadway and associated structures and was incorporated
into the visual model. As such, the APE was widened to reflect the potential increased visibility
of these raised elements.
The APE for areas of new construction was defined by creating an ArcView GIS viewshed model
using a digital terrain model and viewpoints set at 1,000-foot intervals and including all known
construction alignment and bridge data. In accordance with the approved approach described
above, the APE was limited to a maximum of 1 mile from the centerline of the roadway. While
the viewshed model provides a starting point for the APE, fieldwork played a critical part in
refining the APE to reflect on-site conditions.
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The APE was reduced in areas that had limited or restricted views of the project undertaking due
to mature trees, screening vegetation, houses, levee walls, and other man-made obstructions, and
geographic elements that were not accounted for in the viewshed model.
In other areas the APE was expanded to encompass complete boundaries of already identified
historic properties and/or historic districts, or to include areas not identified by the viewshed
model, that were determined through field observation to be within sight distance of the
proposed alternatives. The APE is displayed in Figure 4.5-1. Phase I History/Architecture Survey for
Evansville, Vanderburgh County, Indiana, I-69 Ohio River Crossing Project, Evansville, Indiana and
Henderson Kentucky (Gray & Pape 2017) (Appendix L-1) and History/Architecture Survey for
Henderson, Henderson County, Kentucky, I-69 Ohio River Crossing Project, Evansville, Indiana and
Henderson Kentucky (Gray & Pape 2018) (Appendices L-2a and L-2b) provide a full description of
the original APE. Following the DEIS, two additional reports documented supplemental efforts
to identify above ground resources in Kentucky: Additional History/Architecture Survey for
Henderson, Henderson County, I-69 Ohio River Crossing Project, Evansville, Indiana and Henderson
Kentucky was published in May 2019 (Gray & Pape 2019b) (Appendix L-4) and Addendum Report:
Description and Recommendations for the Historical WPA Quarry, Henderson County, Kentucky was
submitted on February 28, 2020 (Gray & Pape 2020a) (Appendix L-5). All of these reports are
posted on INDOT’s Section 106 Consultation and Outreach Portal Enterprise (INSCOPE,
https://erms.indot.in.gov/Section106Documents).
The APE for archaeological resources has been defined, through consultation with consulting parties,
as the right-of-way for Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected).

4.5.2

ABOVEGROUND HISTORIC RESOURCES

ABOVEGROUND HISTORIC RESOURCES – AFFECTED ENVIRONMENT
All work was conducted by qualified professionals who meet the standards set forth by the U.S.
Department of the Interior (USDOI) detailed in 36 CFR Parts 61 and 68 of the Secretary of the
Interior’s Guidelines for Historic Preservation and Archaeology (48 FR 44716). Historical research
included literature reviews, background research, and site files research at the Indiana State
Historic Preservation Office (SHPO) (Division of Historic Preservation and Archaeology [DHPA]
and Kentucky SHPO (Kentucky Heritage Council [KHC]), and included a database search of the
Indiana State Historic Architectural and Archaeological Research Database (SHAARD) and
review of other pertinent sources such as county histories and historical maps.
Other key sources consulted were the aboveground property surveys conducted for the I-69 2004
DEIS as documented in A Cultural Resource Survey for I-69 South in Henderson County Kentucky
(KYTC 2002) and Historic Property Study: I-69 Henderson, Kentucky to Evansville, Indiana (INDOT
and KYTC 2002). Several of the historic properties identified in the 2002 surveys were applicable
to the current survey.
ABOVEGROUND SURVEY
Table 4.5-1 provides a summary of aboveground resources listed in or eligible for the NRHP
identified as a result of identification and evaluation efforts.
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Table 4.5-1. NRHP-Listed and NHRP-Eligible Aboveground Properties within the APE
INVENTORY
NUMBER

PROPERTY NAME

ADDRESS

PROPERTY TYPE

NRHP
STATUS

HE-118

Audubon Memorial Bridge/
US 41 Northbound 1932 Cantilevered Truss
Henderson-Evansville Northbound
over Ohio River
Bridge
US 41 Bridge

Eligible

HE-314

Henderson-Evansville Southbound US 41 Southbound 1965 Cantilevered Truss
US 41 Bridge
over Ohio River
Bridge

Eligible

HE-24/25,
John James Audubon State Park
NR 87002220

3100 US 41

1934 Historic District

Listed

HE-2

Robertson-Warren Property

3030 US 60 East

1830 Federal House

Eligible

HE-3

Jackson McClain Property

3497 US 60 East

1852 Greek Revival House
and Farm Buildings

Eligible

HE-36

Ellis-Neville/Lee Baskett House

3925 US 60 East

Ca. 1914 Foursquare
House

Eligible

HE-1

Henry Barret Farm

2000 US 60 East

Ca. 1904 Tudor Revival
House

Eligible

William Soaper Farm

2323 Zion Road

1834 Greek Revival House
and Farm Buildings

Listed

Ben Kimsey Farm

1712 Larue Road

Ca. 1906 Queen Anne
House and Farm Buildings

Eligible

HE-5, NR
00001595
HE-37

Source: Gray & Pape 2018b.

Two of the resources were previously listed in the NRHP, six of the resources were previously
determined eligible for listing in the NRHP, and one resource (Henderson-Evansville
Southbound US 41 Bridge) was identified during this project and determined eligible for listing
in the NRHP. The locations of aboveground resources listed in or eligible for the NRHP are shown
in Figures 4.5-1a and 4.5-1b. The complete history/architecture survey reports provide the historic
setting of the project area and are posted on INSCOPE.
ABOVEGROUND HISTORIC RESOURCES – ENVIRONMENTAL CONSEQUENCES
CONSULTATION PROCESS
As consultation frequently includes both above and below ground historic resources, both are
included in this section. According to 36 CFR 800.16(f), consultation is “the process of seeking,
discussing, and considering the view of other participants, and, where feasible, seeking agreement
with them regarding matters arising in the section 106 process.” Consulting parties for this project
include the Advisory Council on Historic Preservation (ACHP); the Indiana SHPO (DHPA) and
Kentucky SHPO (KHC); federally recognized Native American tribes and Tribal Historic
Preservation Officers (THPO); representatives of local governments; applicants for federal assistance,
permits, licenses, and other approvals; historic resource property owners; and interested parties.
Interested parties include other individuals and organizations with a demonstrated interest in the
project who may participate as consulting parties “due to the nature of their legal or economic relation
to the undertaking or affected properties, or their concern with the undertaking’s effects on historic
properties.”
A complete list of consulting parties can be found in Appendix L-3.
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Central Alternatives 1A/1B

Figure 4.5-1a. Map of APE and Historic Properties – West Alternatives 1 and 2 and Central
Alternatives 1A and 1B
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Figure 4.5-1b. Map of APE and Historic Properties – Central Alternative 1B Modified
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The full record of consultation activities, list of consulting parties, and consulting party meeting
summaries are contained in Appendix L-3. Significant activities in the consultation process are
detailed below:
•

April 25, 2017 – INDOT, in conjunction with KYTC and on behalf of FHWA, sent an email,
or letter and response card if an email address was not available, to potential consulting
parties inviting them to participate as consulting parties in the Section 106 process. The
letter was distributed via email, postal mail, and posted on INSCOPE. Consulting parties
included 60 agencies, organizations, or individuals as well as 10 Native American tribes.
The letter directed invitees to the ACHP website to obtain more information about the
Section 106 review process. The letter also notified the invitees of the first scheduled
consulting party meeting.

•

May 12, 2017 – Consulting parties were sent a memorandum regarding the approach to
re-establish the APE. The memo reviewed the methods previously used in the 2002 – 2005
cultural resources studies and proposed an updated methodology for defining the APE
for aboveground resources.

•

May 16, 2017 – The first consulting party meeting was held at the Evansville, IN project
office to discuss the re-initiation of the project, the Section 106 process, and the approach
used to establish the APE.

•

June 13, 2017 – The Indiana SHPO (DHPA) sent a letter responding to the list of consulting
parties, the consulting party meeting minutes, and the approach for establishing the APE.
Indiana SHPO (DHPA) raised two concerns regarding the APE. First, elimination of both
existing US 41 bridges in favor of only a new I-69 bridge could limit the mobility of certain
segments of the population and business community who are unwilling or unable to drive
at interstate highway speeds. Second, many of the motorists from the historic districts in
Evansville that are east or southeast of downtown may not want to, or should not, drive
on an interstate highway. They were otherwise satisfied with the proposed approach to
define the APE.

•

June 28, 2017 – INDOT and FHWA met with the Indiana SHPO (DHPA) to clarify the
concerns they expressed in their June 13, 2017 response. It was determined during this
meeting that the SHPO’s concerns would be addressed and the APE would be expanded
if the traffic modeling and socioeconomic analysis undertaken as part of the NEPA
process indicated that such action was warranted.

•

June 29, 2017 – The Kentucky SHPO (KHC) responded that they concur with the methods
proposed to define the APE.

•

August 31, 2017 – A letter was sent to all consulting parties in response to Indiana SHPO
(DHPA) comments on the APE dated June 13, 2017.

•

September 26, 2017 – Indiana SHPO (DHPA) responded to the August 31st letter and
clarified that their concerns were related to the potential long-term impacts on nearby
historic districts should both existing US 41 bridges be removed and the neighborhood
become less accessible and, therefore, a less desirable place to live. The Indiana SHPO
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further noted that expanding the APE to include an area that may suffer indirectly from
the removal of both bridges would be speculative at this time.
•

November 29, 2017 – A memorandum was sent to the consulting parties presenting a
revised APE for aboveground resources based on the architectural historian’s field
assessment.

•

December 7, 2017 – The draft reports for the aboveground properties were submitted to
the SHPOs, THPOs, and other consulting parties via INSCOPE and hard copy.

•

December 12, 2017 – The second consulting party meeting was held to discuss the APE
and aboveground properties identified.

•

January 4, 2018 – The Kentucky SHPO (KHC) provided comments on the Kentucky
aboveground historic properties report and expressed concerns on the quality of
photographs for several resources, which hindered the NRHP evaluation of the resources.
A revised report was requested.

•

January 18, 2018 – Indiana SHPO (DHPA) provided comments on the Indiana
aboveground historic properties report (HPR). The Indiana SHPO (DHPA) concurred that
none of the Indiana aboveground properties surveyed within the APE would be
individually eligible for inclusion in the NRHP and that there are no NRHP-eligible
historic districts within the APE.

•

February 12, 2018 – A revised Kentucky aboveground HPR was submitted to the SHPOs,
THPOs, and other consulting parties via INSCOPE and hard copy.

•

February 21, 2018 – The Kentucky SHPO (KHC) concurred with the recommendation in
the Kentucky aboveground HPR.

•

July 11, 2018 – The Draft Finding of Adverse Effect report was distributed to the SHPOs,
THPOs, and other consulting parties via INSCOPE and hard copy.

•

July 24, 2018 – The third consulting party meeting was held to discuss the Draft Finding
of Adverse Effect report.

•

August 9, 2018 – The Indiana SHPO (DHPA) provided comments on the Draft Finding of
Adverse Effect report. The Indiana SHPO (DHPA) encouraged FHWA to make a finding
of Adverse Effect for the archaeological sites since fieldwork has not been completed and
the eligibility of resources are unknown at this time. The Indiana SHPO (DHPA) reiterated
their concerns to the potential long-term impacts on the downtown Evansville historic
districts. The Indiana SHPO (DHPA) encouraged further study of traffic patterns and level
of service once the preferred alternative was selected and tolling of the bridges was known
with a contingency for this study in the Memorandum of Agreement (MOA).

•

August 13, 2018 – The Kentucky SHPO (KHC) provided comments on the Draft Finding
of Adverse Effect report. The Kentucky SHPO (KHC) recommended that the Audubon
Memorial Bridge be kept if West Alternative 1 or Central Alternatives 1A and 1B
(Preferred) was chosen. The Kentucky SHPO (KHC) concurred with a No Adverse Effect
determination of the John James Audubon State Park, Robertson-Warren Property, Henry
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Barret Farm, William Soaper Farm and Ben Kimsey Farm. The Kentucky SHPO (KHC)
concurred with an Adverse Effect determination of the Audubon Memorial Bridge, the
Henderson-Evansville Southbound US 41 Bridge, and the Jackson McClain House. The
Kentucky SHPO (KHC) did not concur with a No Adverse Effect determination of the
Ellis-Neville/Lee Baskett house. The Kentucky SHPO (KHC) also expressed concerns for
secondary impacts regarding downtown Henderson historic districts.
•

December 13, 2018: The Federal Highway Administration (FHWA) sent the e106 Form to
the Advisory Council on Historic Preservation (ACHP).

•

December 17, 2018 and December 24, 2018: Notice of Adverse Effect Published in The
Evansville Courier.

•

December 18, 2018 and December 25, 2018: Notice of Adverse Effect Published in The
Gleaner.

•

January 7 and 8, 2019: Public Hearings for the I-69 ORX project were held in Henderson,
KY and Evansville, IN. Visitors were advised of the Section 106 process and provided with
information regarding project effects. Ideas for mitigation were solicited, but none were
received. Mr. Michael Manfox Buley of the Southern Cherokee Nation of Kentucky raised
a comment at the January 7th hearing. Cinder Miller of Gray & Pape met with Mr. Buley
the next day at the Henderson County Historical Society to follow up on his comments.
Mr. Buley shared maps and information related to the possible presence of prehistoric
sites in the vicinity of the project area and expressed his concern regarding the potential
for the project to impact Native American sites.

•

January 23, 2019: The project team hosted the fourth Interagency Advisory Committee
(IAC) meeting. The meeting reviewed the recently released DEIS and presented
information regarding the effects of the project on historic properties and provided
suggestions regarding mitigation measures, several consulting parties attended the
meeting.

•

February 6, 2019: ACHP declined the opportunity to participate in the project.

•

February 7, 2019: The Indiana SHPO (DHPA) acknowledging receipt of DEIS and
provided comments, concurring with the Finding of Effect.

•

March 13, 2019: The draft Indiana Phase Ia Archaeology Report and Phase Ic deep testing
plans were provided to Indiana SHPO (DHPA) via IN SCOPE and hard copy for review.

•

March 13, 2019: The draft Indiana Phase Ia Archaeology Report and Phase Ic deep testing
plans were provided to Indian Tribes via IN SCOPE.

•

April 15, 2019: The Indiana SHPO (DHPA) concurred with Phase Ia Archaeological
Survey Report.

•

April 17, 2019: The Indiana SHPO (DHPA) approved the Phase Ic Work Plan.

•

April 30, 2019: The Deep Testing Plan for Henderson County was sent to Kentucky SHPO
(KHC) for review.
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•

July 29, 2019: The KYTC sent the Kentucky SHPO (KHC) the Phase I Archaeology Survey
Report for review.

•

March 24, 2020: Kentucky SHPO (KHC) concurred with the findings of the Addendum
Architectural Survey Report (Quarry).

•

May 26, 2020: The Revised Phase I Archaeological Survey report was sent to Kentucky
SHPO (KHC) for Review.

•

June 17, 2020: The Kentucky SHPO (KHC) concurred with the findings of the Additional
Architectural Survey Report.

•

June 29, 2020: The Kentucky SHPO (KHC) concurred with the findings of the Phase I
Archaeological Survey Report.

•

July 6, 2020: The Addendum Architectural Survey report for Kentucky was transmitted
to Consulting Parties via IN SCOPE.

•

July 14, 2020: The Addendum Architectural Survey report for Kentucky was transmitted
to Indian Tribes via IN SCOPE.

•

August 7, 2020: The Indiana SHPO (DHPA) provided comment on the Addendum
Architectural Survey Report in Kentucky.

•

August 20, 2020: The Kentucky Phase I Archaeology Survey Report was transmitted to
Indian Tribes and Consulting Parties via IN SCOPE.

•

December 22, 2020: The Stone Cemetery Avoidance Alternative Plan was submitted to
Kentucky SHPO (KHC) for review.

•

December 22, 2020: The Kentucky SHPO (KHC) Concurred with The Stone Cemetery
Avoidance Plan.

•

April 19 and 20, 2021: The Addendum Finding of Effect was transmitted to Consulting
Parties and Indian Tribes via IN SCOPE.

•

May 6, 2021: The project team hosted the fourth Consulting Parties meeting. The meeting
reviewed the Addendum Finding of Effect and presented information regarding the
effects of the project on historic properties and reviewed draft mitigation measures for the
Section 106 MOA to resolve adverse effects.

•

May 11, 2021: The project team hosted the fifth IAC meeting. The meeting provided a
project update on the identification of the Single Preferred Alternative (Central
Alternative 1B Modified), including project design modifications and potential
environmental impacts and mitigations. Several Consulting Parties attended the meeting.

•

May 13, 2021: The Phase I Archaeology Reports for Kentucky were transmitted to Indian
Tribes via direct weblinks.

•

May 20, 2021: The Indiana SHPO (DHPA) concurred with the Addendum Finding of
Effect.
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•

June 2, 2021: The Kentucky SHPO (KHC) noted via email that they have no comments on
the Addendum Finding of Effect and offered a minor edit to the MOA.

•

June 15, 2021: The Section 106 MOA was executed.

•

July 1, 2021: The ACHP acknowledged receipt of the executed Section 106 documentation
(Appendix L-6), the filing and implementation of which fulfills the requirements of
Section 106 of the NHPA and the ACHP’s regulations.

•

July 6, 2021: The Section 106 MOA was distributed to all Consulting Parties via email,
mail, and IN SCOPE.

EFFECTS EVALUATION
36 CFR 800.5(a)(1) states:
An adverse effect is found when an undertaking may alter, directly or indirectly,
any of the characteristics of a historic property that qualify the property for
inclusion in the National Register in a manner that would diminish the integrity
of the property's location, design, setting, materials, workmanship, feeling, or
association. Consideration shall be given to all qualifying characteristics of a
historic property, including those that may have been identified subsequent to the
original evaluation of the property's eligibility for the National Register. Adverse
effects may include reasonably foreseeable effects caused by the undertaking that
may occur later in time, be farther removed in distance or be cumulative. 36 CFR
800.5(a)(1)
Examples of an adverse effect are found in 36 CFR 800.5(a)(2).
Under NEPA, impacts on cultural resources and the subgroup of historic properties are explicitly
identified as attributes that must be addressed to determine the significance of a project’s
anticipated environmental impacts. The potential for adverse effects on cultural resources is
considered in this NEPA assessment. An adverse effect on a historic property, however, does not
necessarily equate to a significant impact under NEPA. Under NEPA, a significant impact can be
mitigated to less than significant through completion of the Section 106 process, which results in
development of an agreement between FHWA and consulting parties that resolves the adverse
effects through mitigation, which could include data recovery or other treatment measures. For
the purposes of this document, a significant impact under NEPA is defined as an “unresolvable”
adverse effect under Section 106 of the NHPA.
The types of effects considered during the assessment of effects included destruction or damage
of a property and visual or noise intrusions. Alternatives under consideration were developed to
avoid intrusions upon the historic properties wherever possible. To assess these effects, the
impact of each alternative upon the aspects of integrity (location, design, setting, materials,
workmanship, feeling, and association) was considered. This evaluation was based on field
observation of sight lines, traffic modeling, and other considerations that could reasonably be
attributed to the undertaking as well as consultation with the Indiana SHPO (DHPA), Kentucky
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SHPO (KHC), and consulting parties. To assess direct effects, the proposed footprint of each
alternative was used.
To assess visual effects, aerial and topographic mapping, as well as field observation, were used
to determine the existence of sight lines between the historic properties and the alternatives under
consideration.
The KYTC Noise Analysis and Abatement Policy (KYTC 2015), which was approved by FHWA and
went into effect in July 2015, was used to assess noise effects since all historic properties are
located in Kentucky. The policy states that highway noise impacts occur if either of two
conditions are met: 1) the noise levels predicted for the design year approaches (i.e., within 1
dB(A)) or exceeds FHWA’s NAC for the land use category affected, or 2) a substantial increase
over existing noise level (≥ 10 dBA) is predicted for the design year. The second condition is
independent of the NAC and may result in a defined noise impact even though the NAC may not
be approached or exceeded. The KYTC traffic noise analysis procedure (KYTC 2015) has adopted
the seven activity categories and respective NACs defined by the FHWA in 23 CFR 772. The NAC
for Category B (residential) is the most commonly used. The NAC for this category has an hourly
sound level Leq(h) of 67 dBA and typically applies to exterior residential areas with frequent
human use. For this noise study, the historic properties were included in this classification.
Additionally, a noise analysis was not conducted for areas such as the bridges because noise is
not a component to their setting and noise is also a consequence of their function. Noise effects
upon historic properties were assessed as a TNM 2.5 -predicted noise impact and were considered
an adverse effect.
According to the policy, noise receptors located more than 800 feet from the project roadway are
not evaluated for highway traffic noise effects. The FHWA has not validated the TNM model for
accurate results beyond 800 feet, per FHWA’s Addendum to Validation of FHWA’s Traffic Noise
Model® TNM: Phase 1 (FHWA 2004). For purposes of this preliminary analysis, a conservative
approach of capturing potential noise impacts for those properties within an 800-foot distance
from the alternatives was used. The noise modeling provided results assuming scenarios where
only the new I-69 bridge crossing would be tolled, and where both the new I-69 bridge and one
of the existing US 41 bridges would be tolled for West Alternative 1 and Central Alternatives 1A
and 1B (Preferred) and 1B Modified (Selected).
Table 4.5-2 provides a summary of the preliminary alternatives’ effects on NRHP-listed or
eligible aboveground properties. All the alternatives would have an adverse effect on the
Henderson-Evansville US 41 northbound and southbound bridges, collectively known as the
Twin Bridges. Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would also
have an adverse effect on the Jackson McClain Farm and Ellis-Neville/Lee Baskett House. For
Central Alternative 1B Modified (Selected), construction of the KY 351 interchange would result
in a small area of encroachment on the William Soaper Farm. However, this encroachment would
be temporary and is located completely within an existing easement held by KYTC; therefore, the
finding of no adverse effect to the historic property does not change. The following is a discussion
of the NRHP-listed or eligible aboveground properties that would be adversely affected by the
project alternatives.
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Table 4.5-2. Effects on NRHP-Listed or Eligible Aboveground Properties
HISTORIC
PROPERTY

CENTRAL
CENTRAL
WEST
WEST
NO BUILD
ALTERNATIVES ALTERNATIVE
ALTERNATIVE 1 ALTERNATIVE 2
ALTERNATIVE
1A AND 1B
1B MODIFIED

Audubon Memorial
Bridge/ HendersonEvansville US 41
Northbound Bridge

Adverse Effect
(Impact to
Setting)

Adverse Effect
(Bridge
Removed)

Adverse Effect
(Impact to
Setting)

Adverse Effect
(Impact to
Setting)

No Effect

Henderson-Evansville
US 41 Southbound
Bridge

Adverse Effect
(Bridge
Removed)

Adverse Effect
(Bridge
Removed)

Adverse Effect
(Bridge
Removed)

Adverse Effect
(Bridge
Removed)

No Effect

John James
Audubon State Park

No Adverse
Effect

No Adverse
Effect

No Effect

No Effect

No Effect

Robertson-Warren
Property

No Effect

No Effect

No Adverse
Effect

No Adverse
Effect

No Effect

Jackson McClain
House/Farm

No Effect

No Effect

Adverse Effect

Adverse Effect

No Effect

Ellis-Neville/Lee
Baskett House

No Effect

No Effect

Adverse Effect

Adverse Effect

No Effect

Henry Barret Farm

No Adverse
Effect

No Adverse
Effect

No Adverse
Effect

No Adverse
Effect

No Effect

William Soaper Farm

No Adverse
Effect

No Adverse
Effect

No Adverse
Effect

No Adverse
Effect

No Effect

Ben Kimsey Farm

No Adverse
Effect

No Adverse
Effect

No Adverse
Effect

No Adverse
Effect

No Effect

Audubon Memorial Bridge/Henderson-Evansville US 41 Northbound Bridge and
Henderson-Evansville US 41 Southbound Bridge
•

West Alternative 1 and Central Alternatives 1A and 1B (Preferred) and 1B Modified
(Selected) – Under these alternatives, a new bridge would be constructed to carry I-69
over the Ohio River and the NRHP-eligible Southbound US 41 Bridge would be
demolished or removed from the current location (Appendix A-1, Sheet 6). The Audubon
Memorial Bridge/Northbound US 41 Bridge would be converted to carry one lane of
northbound and one lane of southbound traffic.
INDOT and KYTC have contacted local agencies to discuss potential bicycle/pedestrian
use. The local jurisdictions responded that they do not have an interest in assuming
ownership for the Southbound US 41 Bridge. This coordination is described further in
Chapter 5. Without local support or responsibility for repurposing the existing bridge, the
Southbound US 41 Bridge would be removed from the current location. The Southbound
US 41 Bridge would be marketed following INDOT and KYTC guidance. The removal of
the NRHP-eligible Southbound US 41 Bridge would result in an adverse effect to the
historic property. The Audubon Memorial Bridge/Northbound US 41 Bridge and the
Southbound US 41 Bridge are eligible under Criterion C as a set of paired cantilevered
bridges that retain historic integrity. The pair is known collectively as the Bi-State Vietnam
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Gold Star Twin Bridges and are only eligible as a group under Criterion C. The removal
of the Southbound US 41 Bridge would alter the association of the Twin Bridges and the
Audubon Memorial Bridge/Northbound US 41 Bridge would no longer be eligible under
Criterion C. The Audubon Memorial Bridge/Northbound US 41 Bridge is individually
eligible under Criterion A for its association with the Commonwealth of Kentucky Bridge
Revenue Bond program and Murphy Toll Bridge Act that was responsible for the
construction of bridges across large rivers in the commonwealth during the early 1930s.
The Audubon Memorial Bridge/Northbound US 41 Bridge would remain eligible for
listing in the NRHP under Criterion A. The construction of a new bridge near the
Audubon Memorial Bridge/Northbound US 41 Bridge would visually introduce a modern
design bridge that will constitute an adverse effect by altering the historic setting and
feeling of the property.
•

West Alternative 2 – Under this alternative, a new six-lane bridge would be constructed
to carry I-69 over the Ohio River and both the NRHP-eligible Audubon Memorial
Bridge/Northbound US 41 Bridge and the Southbound US 41 Bridge would be (i.e.,
demolished or removed from the current location) (Appendix A-2, Sheet 6). INDOT and
KYTC have contacted local agencies to discuss potential bicycle/pedestrian use. The local
jurisdictions responded that they do not have an interest in assuming ownership for the
existing bridges. This coordination is described further in Chapter 5. Without local support
or responsibility for repurposing the existing bridges, the bridges will be removed from the
current location. The bridges will be marketed following INDOT and KYTC guidance. The
removal of the NRHP-eligible bridges would result in an adverse effect.

Jackson McClain House/Farm
•

Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) – Under these
alternatives, there would be an adverse effect on the NRHP-eligible Jackson McClain
property. Under these alternatives, I-69 would be constructed adjacent to, and east of, the
property, and a new interchange at US 60 would be constructed adjacent to, and south of,
the property (Appendices A-3 and A-4, Sheets 9 and 10). The interchange would involve
a realignment of the existing roadway and expand US 60 to four lanes. Under Central
Alternative 1B Modified (Selected), the realigned portion of US 60 on the west side of the
interchange was shifted north approximately 130 feet to avoid impacts to a cemetery.
Residential development has encroached on the western edge of the property, but the
construction of Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) and
the introduction of a new interstate interchange would visually alter and diminish the
historic integrity of the setting and feeling of this agricultural property, creating an
adverse effect.
The construction of Central Alternatives 1A or 1B (Preferred) or 1B Modified (Selected) is
also projected to create future development at the new US 60 interchange that could cause
an impact to the Jackson McClain property. The 2015 Henderson City-County Comprehensive
Plan (Henderson City-County Planning Commission 2015a) took into account the 2004
DEIS and 2014 I-69 Feasibility Study (KYTC 2014) in its goal to support and encourage the
expansion of I-69 through the creation of new gateway zones and districts for future I-69
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interchanges. The McClain Property is shown as commercial development in the Future
Land Use Map included in the Henderson City-County Comprehensive Plan (Henderson
City-County Planning Commission 2015a). Future development at the interchange would
further erode the agricultural character of the property, creating an adverse effect. The
indirect and cumulative impacts are discussed further in Section 4.6. The construction of
a new interchange would adversely affect the character of the McClain Property by
altering the setting and feeling of this agricultural property.
Ellis-Neville/Lee Baskett House
•

Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) – Under these
alternatives, there would be an adverse effect on the NRHP-eligible Ellis-Neville/Lee
Baskett House. Under Central Alternatives 1A and 1B (Preferred), and 1B Modified
(Selected), I-69 would be constructed west of the property and a new interchange at US 60
would lie to the south (Appendix A-3, Sheet 10). The interchange would involve a
realignment of the existing roadway and expand US 60 to four lanes. Central Alternatives
1A and 1B (Preferred) would be constructed approximately 100 feet to the west of the
property. The construction of the Central Alternatives 1A and 1B (Preferred) mainline and
US 60 interchange would be visible from the historic property. Under Central Alternative
1B Modified (Selected), I-69 would also be constructed approximately 100 feet to the west
of the property (Appendix A-4, Sheet 10). However, the design of the east side of the
interchange was modified to improve the connection between Tilman-Bethel Road and
the relocated US 60 and to remove the existing section of US 60 and the associated bridge
over the CSX railroad to eliminate the long-term maintenance cost of the bridge. In
addition, the I-69 northbound exit and entrance ramps were shifted to the west to allow
sufficient space between the ramp intersection and the Tilman-Bethel Road intersection.
The modification also included the relocation of a powerline between the interchange and
the property. The construction of the Central Alternative 1B Modified (Selected) mainline
and US 60 interchange would be visible from the historic property. Some commercial and
residential development has occurred to the east of the property, but the construction of
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would place the
property within the northeast quadrant of a new interstate interchange. The introduction
of a new interstate interchange would visually alter the feeling and setting of this property
and create an adverse effect.
The construction of Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected)
is also projected to create future development at the new US 60 interchange that could
cause an impact to the Ellis-Neville/Lee Baskett House. The 2015 Henderson City-County
Comprehensive Plan (Henderson City-County Planning Commission 2015a), took into
account the 2004 DEIS and 2014 Feasibility Study in its goal to support and encourage the
expansion of I-69 through the creation of new gateway zones and districts for future I-69
interchanges. The Ellis-Neville/Lee Baskett property is shown as residential development
in the Future Land Use Map included in the Comprehensive Plan. Some residential and
commercial development has already encroached on the eastern side of the property. The
construction of a new interchange would adversely affect the character of the Ellis-
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Neville/Lee Baskett House by altering the setting and feeling of this property. The indirect
and cumulative impacts are discussed further in Section 4.6. Future development at the
interchange will further erode the character of the property and development or
destruction of the property is reasonably foreseeable.
RESOLUTION OF ADVERSE EFFECTS – MITIGATION
FHWA determined an Adverse Effect finding is appropriate for this undertaking. For reference,
see the Section 106 Finding of Adverse Effect and Addendum 36 CFR 800.11(e) (Gray & Pape 2021)
included in Appendix L-3. The undertaking would have an adverse effect on the following
individual resources: the Audubon Memorial Bridge/Henderson-Evansville US 41 Northbound
Bridge, the Henderson-Evansville US 41 Southbound Bridge (if removed), the Jackson McClain
Farm, and the Ellis-Neville/Lee-Baskett House. To mitigate the adverse effect on these properties,
consultation with the property owners and consulting parties has been completed and a MOA
has been executed to mitigate the effects. Mitigations include documentation of some historic
properties, the development of context statements, and funding for local historic preservation
projects. To resolve adverse effects to archaeological resources, the MOA stipulates the
identification and evaluation efforts as well as any additional testing that should occur. If a
NRHP-eligible archaeological site is located, and direct effects to the property cannot be avoided,
the MOA stipulates mitigation procedures.
The final MOA for Central Alternative 1B Modified (Selected) has been prepared and is included
in Appendix L-3, Finding of Adverse Effect and Addendum 36 CFR 800.11(e).
SUMMARY
Regarding aboveground historic resources:
•

NRHP Properties – Two individual properties, the John James Audubon State Park and
the William Soaper Farm, are located within the APE and are listed in the NRHP. A
determination of No Adverse Effect has been made.

•

Eligible Properties – Seven individual properties within the APE are eligible for listing in
the NRHP: the Audubon Memorial Bridge/Henderson-Evansville US 41 Northbound
Bridge, the Henderson-Evansville US 41 Southbound Bridge, the Robertson-Warren
Property, the Jackson McClain Farm, the Ellis-Neville/Lee-Baskett House, the Henry
Barret Farm, and the Ben Kimsey Farm.
−

A determination of No Adverse Effect has been made for the Robertson-Warren
Property, the Henry Barret Farm, and the Ben Kimsey Farm.

−

A determination of Adverse Effect has been made for the Audubon Memorial
Bridge/Henderson-Evansville US 41 Northbound Bridge, the Henderson-Evansville US
41 Southbound Bridge, the Jackson McClain Farm, and the Ellis-Neville/Lee-Baskett
House (Table 4.5-2).
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4.5.3

ARCHAEOLOGICAL RESOURCES

ARCHAEOLOGICAL RESOURCES – AFFECTED ENVIRONMENT
For this FEIS, archaeological research included literature reviews, background research, and site
files research at the Indiana SHPO (DHPA) and Kentucky Office of the State Archaeologist (OSA),
and included a search of the SHAARD database and review of other pertinent sources. The
current study is in compliance with the Indiana Historic Preservation Act (IC-14-21-1) and the
Kentucky Antiquities Act (KRS 164.705-735). The archaeological records and literature review
was accomplished, and/or directly supervised, by professional archaeologists meeting the
standards set forth by the USDOI detailed in 36 CFR Part 61 and the Secretary of the Interior’s
Guidelines for Historic Preservation and Archaeology (48 FR 44716).
Within the I-69 ORX project area, 20 archaeological sites have been previously recorded in Indiana
and 15 archaeological sites have been previously recorded in Kentucky. Eight previously
recorded sites lie either within, or in close proximity to, the build alternatives. Six of the eight
previously recorded sites, 12VG26, 12VG30, 12VG33, 12VG40, 12VG246, and 12VG247, lie at the
northern terminus of the project area along existing I-69 and US 41. All of the sites except site
12VG30 have been destroyed. Site 12VG30 is recorded as a precontact era habitation site and
potentially eligible for listing in the NRHP. The site is reported to contain numerous artifacts, a
possible mound, and possible midden. Portions of Site 12VG30 have been previously disturbed
or destroyed. Two of the eight previously recorded sites, Sites 15HE2 and 15HE5, lie immediately
east of the US 41 bridge approach and are in close proximity to West Alternatives 1 and 2. Site
15HE2, also known as the Major Mound, is reported as a precontact era habitation with a mound.
Site 12HE5 is a precontact habitation that has not been evaluated for listing in the NRHP.
In general, the Ohio River Valley is an area rich in archaeological resources—the river floodplain,
slough margins, and terraces are expected to have a high sensitivity for precontact archaeological
sites. The potential exists for buried archaeological sites in the alluvial floodplain. The ridgetops
of the dissected uplands are also anticipated to have precontact archaeological sites. Historical
archaeological sites are anticipated in proximity to historic transportation networks and historic
structures. Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would cross
more undeveloped and undisturbed land than would West Alternatives 1 and 2 and therefore
have a higher potential for intact precontact and historical archaeological deposits.
Phase I archaeological surveys were completed for the footprint of the then identified Central
Alternative 1 corridor. Archaeological field work to complete the Phase Ia survey in Indiana was
completed in October and December 2018 and submitted in February 2019, Phase I Archaeological
Survey for Vanderburgh County, Indiana, I-69 Ohio River Crossing Project, Evansville, Indiana, and
Henderson, Kentucky (Gray & Pape 2019a). A summary of the report is included in Appendix A2A of the Finding of Adverse Effect and Addendum 36 CFR 800.11(e), which is in Appendix L-3 of the
FEIS. Qualified consultants identified no archaeological sites. The majority of the Central
Alternative 1B Modified (Selected) is located in the floodplain of the Ohio River and testing to
identify deeply buried sites was recommended and Phase Ic testing plan to identify deeply buried
sites was submitted. The DHPA concurred with the recommendation on April 15, 2019 and they
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concurred with the deep testing plan on April 17, 2019. A new Phase Ic testing plan is now
required due to the time that has expired following the original submittal (Appendix L-3).
Archaeological field work for the terrestrial Phase I survey in Kentucky was conducted in October
2018, December 2018, and December 2019 and a report was submitted in May 2020, Phase I
Archaeology Survey for Henderson County, Kentucky, I-69 Ohio River Crossing Project, Evansville,
Indiana, and Henderson, Kentucky (Gray & Pape 2020b). A summary of the report is included in
Appendix A-2A of the Finding of Adverse Effect and Addendum 36 CFR 800.11(e), which is in
Appendix L-3 of the FEIS. This work was completed by qualified consultants and no sites eligible
for inclusion in the NRHP were identified. A portion of Central Alternative 1B Modified
(Selected) extends across the floodplain of the Ohio River and testing was recommended to assess
the potential for deeply buried sites. A plan for deep testing was submitted and approved. In
addition to terrestrial sites, a review of side scan sonar data from the Ohio River Crossing GroundTruthing of Side Scan Sonar River Bed Substrate Classification Technical Report (INDOT-KYTC 2018m)
was completed by a qualified marine archaeologist in October 2018. This review identified two
area of interest in these data. Additional investigation of these marine targets was recommended.
The Kentucky SHPO (KHC) concurred with all recommendations provided in the Phase I report
on June 29, 2020 (Appendix L-3).
ARCHAEOLOGICAL RESOURCES – ENVIRONMENTAL CONSEQUENCES
The archaeological research focused on background research to identify previously recorded
archaeological sites within the project area. The information obtained was considered in the
screening process in the selection of the preliminary alternatives and Central Alternatives 1A and
1B (Preferred). At the time of the DEIS, archaeological Phase I field investigations of the proposed
right-of-way of Central Alternatives 1A and 1B (Preferred) were being conducted. The field work
for the Phase Ia survey work in Indiana was completed in October and December of 2018, field
work for the Phase I terrestrial survey in Kentucky was completed in October and December 2018,
and December 2019, and a review of available side scan sonar data from the Ohio River was
completed in October of 2018. To date, no terrestrial archaeological resources eligible for listing
in the NRHP have been identified. Most of the area surveyed for Central Alternative 1A and 1B
(Preferred) also covers Central Alternative 1B Modified (Selected).
Additional Phase I archaeological surveys related to changes in the design that were associated
with Central Alternative 1B Modified (Selected) are underway. To resolve adverse effects that
could be associated with newly identified archaeological resources, the MOA stipulates the
identification and evaluation efforts as well as any additional testing that should occur. If a
NRHP-eligible archaeological site is located, and direct effects to the property cannot be avoided,
the MOA stipulates mitigation procedures.
Recommendations for deep testing investigations were made for those portions of Central
Alternative 1B Modified (Selected) located on the Ohio River floodplain in both Indiana (Phase
Ic) and Kentucky. Recommendations were also made for additional marine surveys to assess two
targets identified in the Ohio River. The deep testing investigations and marine archaeology work
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remains outstanding and these investigations and may provide additional information pertaining
to previously recorded and unrecorded archaeological resources.
All remaining archaeological deep testing and marine surveys, as well as any additional Phase I
archaeological investigations that may be required for future unanticipated modifications to
Central Alternative 1B Modified (Selected), will be conducted within the proposed right-of-way.
An executed MOA for Central Alternative 1B Modified (Selected) outlining the requirements for
this work is included in Appendix L-3, Finding of Adverse Effect and Addendum 36 CFR 800.11(e).
The MOA commits FHWA, KYTC, and INDOT to mitigating adverse impacts to archaeological
resources that are determined eligible for the NRHP as a result of the project. The Indiana SHPO
(DHPA) and Kentucky SHPO (KHC) are parties to the MOA.

4.6

INDIRECT AND CUMULATIVE IMPACTS

This section summarizes the indirect and cumulative impacts analyses completed for the I-69
ORX project. The analysis is documented in Appendix M-1, the Indirect and Cumulative Technical
Report (INDOT and KYTC 2018c). CFR Title 40 defines indirect impacts and cumulative impacts
as follows:
Indirect effects are caused by the action and are later in time or farther removed in
distance but are still reasonably foreseeable. Indirect effects may include growth
inducing effects and other effects related to the induced changes in the pattern of
land use, population density or growth rate, and related effects on air and water
and other natural systems. (40 CFR § 1508.8)
Cumulative impact is the impact on the environment, which results from the
incremental impact of the action when added to other past, present, and
reasonably foreseeable future actions regardless of what agency (federal or nonfederal) or person undertakes such other actions. Cumulative impacts can result
from individually minor but collectively significant actions taking place over a
period of time. (40 CFR § 1508.7)
The methodologies for analyzing indirect impacts and cumulative impacts of the I-69 ORX project
are in accordance with the AASHTO Practitioner’s Handbook 12 – Assessing Indirect Effects and
Cumulative Impacts under NEPA (AASHTO 2011).

4.6.1

INDIRECT IMPACTS

This section summarizes the indirect impact analysis. It identifies potential indirect impacts to
wetland, stream, forest, aboveground historic, and farmland resources from project-induced land
development that could occur from increased transportation accessibility. These natural and
historic resources were selected for the indirect impact analysis due to their prevalence within
the project area and their likelihood of being indirectly and directly impacted. During the initial
public and agency coordination process (i.e., scoping), no comments were received about
including other resources of concern in the analysis of indirect impacts.
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METHODOLOGY AND STUDY AREAS
The indirect impact analysis is based on an assessment of local trend data, land use plans,
development regulations, and natural and historic resource inventories using available GIS layers
including land use and zoning files, NWI map data, hydrography, land cover, and historic
property databases. Project delineated wetlands, streams, and aboveground historic resources
were also included in the analysis.
Phone interviews were conducted with representatives from the Evansville-Vanderburgh County
Area Plan Commission, Henderson City-County Planning Commission, and EMPO to confirm
local trends and plans and to obtain input on the potential for induced development and indirect
impacts to resources. The indirect impacts study areas, as shown on Figures 4.6-1a and 4.6-1b
included a 0.5-mile radius around proposed new I-69 interchanges with roadways that have no
or partial access control and available land for development. Available land comprises vacant or
undeveloped land, which are those areas that are zoned/planned for agricultural or other
undeveloped land uses. The 0.5-mile radius study area is supported by previous studies
conducted regarding development around rural interchanges (Hartgen 1992). It is also based on
a review of project area conditions, land use plans and zoning, and phone interviews with local
officials.
Existing interchange locations that would be reconstructed as part of the project were excluded
from this analysis. Access to the properties surrounding these interchanges would not change
and the volume of traffic using the interchanges is predicted to change only modestly (less than
20 percent in all cases). Local planning officials agreed that the project could make some areas
with planned development around existing interchanges more attractive to development, but the
project would not have a substantial effect on properties around existing interchanges. In
addition, system interchanges between full access-controlled highways were not considered in
the evaluation for indirect impacts due to a lack of access to the surrounding properties. The six
new service interchanges were evaluated. Note that although the new interchange type (i.e.,
service or system) with existing I-69 in Indiana for Central Alternative 1B Modified (Selected) has
not been determined yet, the interchange was not evaluated because there would be no access to
the surrounding land regardless of the interchange type.
Wetland, stream, forest, aboveground historic, and farmland resources were assumed to be
impacted by induced development and considered indirect impacts if the following criteria were
met:
•

The resource is located within an indirect impacts study area around a new interchange.

•

The resource is located within an undeveloped area that is zoned/planned for agricultural
or other undeveloped land uses.

•

The resource is in an area that does not have development restrictions such as floodway,
Zone A floodplain, floodplain, easement, or state-owned land.

The timeframe for the indirect impacts analysis was 2045, which is consistent with population
and employment forecasts in the Metropolitan Transportation Plan 2045 (EMPO 2019a).
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Figure 4.6-1a. Study Areas Considered for Indirect Impacts (West Alternatives 1 and 2,
Central Alternatives 1A and 1B)
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Figure 4.6-1b Study Areas Considered for Indirect Impacts (Central Alternative 1B Modified)
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INDIRECT IMPACTS ANALYSIS
Based on the methodology discussed above, the following interchange study areas were
evaluated for their potential to induce development and indirectly affect wetland, stream, forest,
aboveground historic, and farmland resources.
WATSON LANE INTERCHANGE – WEST ALTERNATIVES 1 AND 2
The Watson Lane interchange study areas under the West Alternatives included the existing
US 41 business corridor and existing residential neighborhoods to the east and west of the
business corridor. The planned land use for the study areas is nearly identical to the existing land
use since it is an established area of the community with little vacant/undeveloped land
remaining. Under both West Alternatives, Watson Lane is a proposed new interchange that
would provide access to the US 41 business corridor in the City of Henderson from the interstate.
The Watson Lane interchange under the West Alternatives may increase the attractiveness of land
surrounding the interchange, spurring redevelopment that may concentrate or intensify
commercial development around the proposed interchange. This potential redevelopment is
most likely to occur on the east side of West Alternative 1 since the west side contains a mature
residential neighborhood that is not likely to change based on feedback from local planning
officials. In addition, some vacant parcels are present to the east of the existing commercial
properties along the US 41 corridor, which could become attractive to commercial development
because of the new Watson Lane interchange. Although the Watson Lane interchange under both
West Alternatives may facilitate redevelopment in the study areas, the new interchange would
not indirectly affect resources because the land is already developed and/or zoned for
development.
NUGENT DRIVE/ELLIS PARK INTERCHANGE – WEST ALTERNATIVE 2
The Nugent Drive/Ellis Park interchange study area is just north of the Ohio River and includes
the Ellis Park racetrack surrounded by agricultural land uses. Under West Alternative 2, a new
interchange would be constructed at Nugent Drive/Ellis Park. The land within the interchange
study area is planned and zoned for agriculture and is within the floodway of the Ohio River.
According to input from local officials, development is not planned or anticipated in this area
from the project alternatives because the floodway increases development restrictions and
discourages development from occurring in this area. Construction within the floodway requires
detailed hydrologic studies and permitting with KDOW, FEMA, and the City of Henderson, as
the Local Floodplain Coordinator administering FEMA’s National Flood Insurance Program
(NFIP). Additionally, the City of Henderson and the Henderson County Ordinances prohibit
encroachments, including fill, new construction, substantial improvements, and other
developments within the floodway that would result in an increase in flood levels. For this
reason, the area’s agricultural zoning classification is not likely to change as a result of the new
interchange. Based on the floodway restrictions and input from local officials, this interchange is
not likely to induce development. As a result, no resources under evaluation would be indirectly
affected in this study area.
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STRATMAN ROAD/WOLF HILLS ROAD INTERCHANGE – WEST ALTERNATIVE 2
A new interchange at Stratman Road/Wolf Hills Road would be constructed under West
Alternative 2. Even though the new interchange would increase access, induced development
around this interchange is not likely due to a lack of available land that could be developed. The
total acreage within the study area is approximately 502.4 acres, of which 2.75 acres is available
land subject to potential induced development. The development potential of the study area is
constrained by John James Audubon State Park to the east of the alternative and the presence of
a NRCS WRP easement and SCC land to the west of the alternative. These managed lands occupy
499.7 acres of the study area. In addition, the proposed right-of-way for the alternative would
occupy currently zoned commercial land that fronts US 41, eliminating space for commercial
redevelopment. For these reasons, no resources within the study area are expected to be indirectly
impacted by project-induced development.
US 60 INTERCHANGE – CENTRAL ALTERNATIVES 1A AND 1B (PREFERRED)
The US 60 interchange study area currently includes agricultural lands, two historic sites
(McClain House and Baskett House), and a planned residential subdivision called Eagle Ridge.
The increased access provided by the new interchange and the availability of undeveloped land
that is zoned agricultural are likely to increase the attractiveness of land within the study area
and facilitate the development of highway-serving commercial uses such as gas stations, retail
stores, restaurants, and others commercial uses.
Figure 4.6-2 shows the areas assumed to be affected by induced growth for Central Alternatives
1A and 1B (Preferred) at the US 60 interchange. The total acreage within the study area is
approximately 502.4 acres, of which 115 acres is available land subject to potential induced
development. The remaining 387 acres is located within the Zone A floodplain or already planned
for development. It is assumed the Zone A floodplain areas would not be developed within the study
area as detailed hydrologic studies would be required along with a permitting process that involves
the Kentucky Division of Water, FEMA, and the City of Henderson, as the Local Floodplain
Coordinator administering FEMA’s NFIP.
Within the study area, induced commercial development would most likely occur in the northwest
and southwest quadrants of the interchange consistent with the local land use plan that anticipates
an interchange in this area. Some commercial development could be induced in the northeast
quadrant, but most of the land in this quadrant is already planned for the Eagle Ridge Subdivision.
According to local officials, a master plan amendment and zoning change could occur (pending
local approvals) if there is demand for commercial development in this area. Zone A floodplain
occupies the southeast quadrant of the interchange as well as portions of the northwest and
southwest quadrants. For the purposes of this analysis, it is assumed the Zone A floodplain areas
would not be developed within the study area and analysis timeframe due to restrictions that
prohibit encroachments, including fill, new construction, substantial improvements, and other
developments within the floodway that would result in an increase in flood levels. This was
confirmed with local officials who stated the floodplain would hinder development in this area.
Figure 4.6-3 shows the resources affected at the US 60 interchange by induced-development areas
for the study area for Central Alternatives 1A and 1B (Preferred).
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Figure 4.6-2. US 60 Interchange Indirect Study Area – Central Alternatives 1A and 1B
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Figure 4.6-3. US 60 Interchange – Central Alternatives 1A and 1B – Indirect Impacts to
Resources
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As shown in Table 4.6-1, for Central Alternatives 1A and 1B (Preferred), up to 100 acres of
farmland could be indirectly affected within the 0.5-mile study area. Forest land (9 acres),
wetlands (3 acres), and streams (1,274 linear feet) could also be indirectly affected by induced
development within the study area. In addition, the two historic properties, the McClain House
and Baskett House, could be susceptible to induced development if the property owners were to
sell their land and/or homes for development in the future. No local, state, or federal regulations
prevent the alteration and/or demolition of historic properties by private land owners
Table 4.6-1. Indirect Impacts – US 60 Interchange (Central Alternatives 1A and 1B)
ALTERNATIVE
Central
Alternatives 1A
and 1B

INTERCHANGE
STUDY AREA

WETLANDS
(ACRES)

STREAMS
(LINEAR
FEET)

US 60

3

1,274

HISTORIC
FORESTS FARMLAND
PROPERTIES
(ACRES) (ACRES)
(NUMBER)
9

100

2

US 60 INTERCHANGE – CENTRAL ALTERNATIVE 1B MODIFIED (SELECTED)
The US 60 interchange study area for Central Alternative 1B Modified (Selected) is the same as
the study area for Central Alternatives 1A and 1B and includes agricultural lands, two historic
sites (McClain House and Baskett House), and a planned residential subdivision called Eagle
Ridge. The increased access provided by the new interchange and the availability of undeveloped
land that is zoned agricultural are likely to increase the attractiveness of land within the study
area and facilitate the development of highway-serving commercial uses such as gas stations,
retail stores, restaurants, and others commercial uses.
Figure 4.6-4 shows the areas assumed to be affected by induced growth for Central Alternative
1B Modified (Selected) at the US 60 interchange. The total acreage within the study area is
approximately 502.4 acres, of which 120 acres is available land subject to potential induced
development. The remaining 382.4 acres are located within the Zone A floodplain or already
planned for development. It is assumed the Zone A floodplain areas would not be developed
within the study area. This was confirmed with local officials who stated the floodplain would
hinder development in this area.
Within the study area, induced commercial development would most likely occur in the
northwest and southwest quadrants of the interchange consistent with the local land use plan
that anticipates an interchange in this area. Some commercial development could be induced in
the northeast quadrant, but most of the land in this quadrant is already planned for the Eagle
Ridge Subdivision. According to local officials, a master plan amendment and zoning change
could occur (pending local approvals) if there is demand for commercial development in this
area. Zone A floodplain occupies the southeast quadrant of the interchange, as well as portions
of the northwest and southwest quadrants. The induced development area for Central
Alternative 1B Modified (Selected) differs slightly from Central Alternative 1A and 1B due to land
made available from the existing US 60 roadway that will be vacated and design changes for the
new interchange. Figure 4.6-5 shows the resources affected at the US 60 interchange by induceddevelopment areas for the study area for Central Alternative 1B Modified (Selected).
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Figure 4.6-4. US 60 Interchange Indirect Study Area – Central Alternative 1B Modified
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Figure 4.6-5. US 60 Interchange – Central Alternative 1B Modified – Indirect Impacts to
Resources
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As shown in Table 4.6-2, for Central Alternative 1B Modified (Selected), up to 103 acres of
farmland could be indirectly affected within the 0.5-mile study area. Forest land (10 acres),
wetlands (4 acres), and streams (1,102 linear feet) could also be indirectly affected by induced
development within the study area. In addition, the two historic properties, the McClain House
and Baskett House, could be susceptible to induced development if the property owners were to
sell their land and/or homes for development in the future. No local, state, or federal regulations
prevent the alteration and/or demolition of historic properties by private land owners.
Table 4.6-2. Indirect Impacts - US 60 Interchange (Central Alternative 1B Modified)
ALTERNATIVE
Central
Alternative 1B
Modified

INTERCHANGE
STUDY AREA

WETLANDS
(ACRES)

STREAMS
(LINEAR
FEET)

US 60

4

1,102

FORESTS FARMLAND
(ACRES)
(ACRES)
10

103

HISTORIC
PROPERTIES
(NUMBER)
2

US 41 INTERCHANGE – CENTRAL ALTERNATIVE 1B MODIFIED (SELECTED)
The US 41 interchange study area currently includes agricultural lands, undeveloped residential,
and a planned commercial/residential subdivision called Merrill Place. The increased access
provided by the new interchange and the availability of undeveloped land that is zoned
agricultural are likely to increase the attractiveness of land within the study area and facilitate the
development of highway-serving commercial uses.
Figure 4.6-6 shows the areas at the US 41 interchange assumed to be affected by induced growth
for Central Alternative 1B Modified (Selected). The total acreage within the study area is
approximately 502.4 acres, of which 21 acres is available land subject to potential induced
development. The remaining 481.4 acres are located within the floodplain, floodway or already
planned for development. It is assumed the floodplain and floodway areas would not be
developed within the study area.
Within the study area, induced commercial development would most likely occur where there is
existing agricultural land use in the northeast portion of the interchange and small areas to the
west of the interchange. Floodplain and floodway occupy the southern portion of the interchange.
For the purposes of this analysis, it is assumed the floodplain and floodway areas would not be
developed within the timeframe of this analysis.
Figure 4.6-7 shows the resources affected by induced-development areas for the study area. As
shown in Table 4.6-3, for Central Alternative 1B Modified (Selected), up to 21 acres of farmland
could be indirectly affected within the 0.5-mile study area. Streams (575 linear feet) could also be
indirectly affected by induced development within the study area.
Table 4.6-3. Indirect Impacts - US 41 Interchange (Central Alternative 1B Modified)
ALTERNATIVE
Central
Alternative 1B
Modified

INTERCHANGE
STUDY AREA

WETLANDS
(ACRES)

STREAMS
(LINEAR
FEET)

US 41

0

575

FORESTS FARMLAND
(ACRES)
(ACRES)
0

21
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Figure 4.6-6. US 41 Interchange Indirect Study Area – Central Alternative 1B Modified
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Figure 4.6-7. US 41 Interchange – Central Alternative 1B Modified – Indirect Impacts to
Resources
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INDIRECT IMPACTS ANALYSIS SUMMARY
Table 4.6-4 summarizes the indirect impacts for all the Central Alternatives. The West
Alternatives are not expected to result in any indirect impacts. Central Alternatives 1A and 1B
(Preferred) are expected to generate induced development at the new US 60 interchange while
Central Alternative 1B Modified (Selected) is expected to generate induced development at both
the US 60 and US 41 interchanges. Central Alternative 1B Modified (Selected) would result in
greater indirect impacts to wetlands, streams, forests, and farmland compared to Central
Alternatives 1A and 1B (Preferred).
Table 4.6-4. Indirect Impacts from Induced Development - Summary
INTERCHANGE
STUDY AREA

WETLANDS
(ACRES)

STREAMS
(LINEAR
FEET)

Central
Alternatives 1A
and 1B

US 60

3

1,274

9

100

2

Central
Alternative 1B
Modified

US 60

4

1,102

10

103

2

Central
Alternative 1B
Modified

US 41

0

575

0

21

0

Central
Alternative 1B
Modified

US 60 and US 41
(Total)

4

1,677

10

124

2

ALTERNATIVE

4.6.2

FORESTS FARMLAND
(ACRES)
(ACRES)

HISTORIC
PROPERTIES
(NUMBER)

CUMULATIVE IMPACTS

This section summarizes the evaluation of potential cumulative impacts to wetland, stream,
forest, managed lands, aboveground historic, and farmland resources that could result from the
direct and indirect impacts of the I-69 ORX project in combination with other past, present, and
reasonably foreseeable future actions. These resources were selected based on the prevalence of
these resources within the study areas and the results of the direct and indirect impact analyses
for resources documented in this chapter. During the initial public and agency coordination
process (i.e., scoping), no comments were received about including other resources of concern in
the analysis of cumulative impacts.
METHODOLOGY AND STUDY AREA
The study area for cumulative impacts included a 1-mile buffer from the centerline of the project
alternatives (2 miles total), as shown on Figure 4.6-8. The cumulative impacts analysis was based
on cursory field surveys, secondary source data, and available GIS data layers including local
land use and zoning files, NWI map data, hydrography, land cover, and historic property
databases. Project delineated wetlands, streams, and aboveground historic resources were also
included in the analysis.
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Figure 4.6-8. Cumulative Impacts Study Areas
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As part of the analysis of cumulative impacts, the regional and local historic trends associated
with the presence and condition of these resources were determined. Also, the analysis included
the identification of other past, present, and reasonably foreseeable future actions regardless of
what agency or person undertakes such actions, and the estimation of their impacts to the
designated resources within the cumulative impacts study areas.
The timeframe for identifying past projects was the year 2000 or later. The timeframe for future
development was 2045, which is consistent with the Metropolitan Transportation Plan 2045 (EMPO
2019a). Impacts to resources from these past, present, and future projects were calculated and
compared to the project’s direct and indirect impacts to understand the overall impact to
resources within the study areas.
IDENTIFICATION OF OTHER PAST, PRESENT, AND REASONABLY FORESEEABLE PROJECTS
For the cumulative impacts analysis, a list of other past, present, and reasonably foreseeable
future projects was identified to estimate the impacts of those other actions on the resources under
evaluation for cumulative impacts. The list of other projects considered for the analysis is
provided in Table 4.6-5 and depicted on Figure 4.6-9.
The other projects were identified through coordination with local planning officials,
identification of subdivision and development plans, and a review of historic aerial photos. Other
projects include:
•

Past developments that have occurred since 2000.

•

Current development projects (projects under construction) were researched but none
were identified at time of analysis.

•

Future developments that have been recently submitted to and/or approved by the local
planning departments and are still under agricultural zoning and undeveloped areas that
are currently zoned for development.

Vacant parcels zoned for development within existing developed areas and/or subdivisions that
have already been disturbed in preparation for development were not included as future
development.
For transportation projects, INDOT’s State Transportation Improvement Program (STIP) FY 2020–
2024, KYTC’s Statewide Transportation Improvement Program FY 2019–2022, and EMPO’s
Transportation Improvement Program FY 2020–2024 were reviewed along with the Henderson CityCounty Comprehensive Plan and the Evansville-Vanderburgh County Comprehensive Plan to identify
any future transportation projects that are planned within the study areas (INDOT 2019; KYTC
2018; EMPO 2019b; Henderson City-County Planning Commission 2015a; EvansvilleVanderburgh County Area Plan Commission 2016).
Only transportation projects that are planned for widening or major reconstruction were included
in this analysis.
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Table 4.6-5. List of Other Past, Present, and Reasonably Foreseeable Future Projects
TIME

CUMULATIVE
STUDY AREA

OTHER
PROJECT(S)

COUNTY

POTENTIAL RESOURCE
IMPACTS

Central
Alternatives

Braxton Park
Subdivision

Wathen Lane
and Braxton
Park Drive

West
Alternatives
and Central
Alternatives

Fox Run Subdivision

Airline Rd and
Dove Trail
Henderson
Drive

No known impacts

West
Alternatives
and Central
Alternatives

Merrill Place
Subdivision

US 60 and
Barrett
Boulevard

Henderson

Wetlands, farmland,
forest

Central
Alternatives

Gray Stone
Subdivision

Green River
Road and
Woodspoint
Drive

Henderson

Farmland

West
Alternatives
and Central
Alternatives

Teal Lane
Subdivision

Teal Lane and
Henderson
Airline Road

Farmland

West
Alternatives
and Central
Alternatives

Colonial Assisted
Living

Adams Lane

Henderson

Farmland, wetlands

West
Alternatives
and Central
Alternatives

Merrill Place
Subdivision

Barrett
Boulevard

Henderson

Wetlands, farmland,
forest

Central
Alternatives

Eagle Ridge
Subdivision

US 60 and KY
414

Henderson

Forest, farmland,
wetlands

West
Alternatives
and Central
Alternatives

Ongoing urban
development on
vacant parcels
zoned for
development
(excludes existing
subdivisions)

Throughout
study area

Henderson
Forests, farmland,
and
wetlands, streams
Vanderburgh

Past

Future

GENERAL
LOCATION

Henderson

Forests, farmland
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TIME

CUMULATIVE
STUDY AREA

Central
Alternatives

Central
Alternatives

Future
(continued)

GENERAL
LOCATION

COUNTY

POTENTIAL RESOURCE
IMPACTS
Impacts unknown;
project is adjacent to
streams, aboveground
historic resources, and
farmland resources

Wathen Lane
reconstruction

Wathen Lane
from US 60 to
Henderson
city limits

US 60
Reconstruction

Wathen Ln to
KY
Henderson
2183/Holloway
Rucker Rd

Impacts unknown;
project is adjacent to
streams, aboveground
historic resources, forest
and farmland resources

Henderson

West
Alternatives
and Central
Alternatives

KY 1539/Zion Larue
Rd Upgrade

KY 351 to
Kimsey Ln

Henderson

Impacts unknown;
project is adjacent to
aboveground historic
resources and farmland
resources

West
Alternatives
and Central
Alternatives

Atkinson St
Reconstruct

KY 136 to KY
812/Clay St

Henderson

Impacts unknown; few
resources adjacent to
project area

Henderson

Impacts unknown;
project is adjacent to
streams, wetlands,
forests, and farmland
resources

Henderson

Impacts unknown;
project is adjacent to
streams, forests, and
historic resources

West
Alternatives
and Central
Alternatives

1

OTHER
PROJECT(S)

KY 425/
Henderson

U.S. 60 to I-69

Bypass

West
Alternatives
and Central
Alternatives

US 41 – US 60
Interchange
Reconstruct

US 41 – US 60
Interchange

West
Alternatives
and Central
Alternatives

Pigeon Creek
Greenway, new
dedicated
pedestrian and
bicycle path

South of I-69
Project to be
from Kentucky
Vanderburgh constructed within I-69
Avenue to
right-of-way
Angel Mounds

At the time of the cumulative impacts analysis, no present projects (under construction) were identified.
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Figure 4.6-9. Other Past, Present, and Reasonably Foreseeable Future Projects
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CUMULATIVE IMPACTS ANALYSIS
This section summarizes the cumulative impacts analysis and considers the potential cumulative
impact to wetland, stream, forest, managed lands, aboveground historic, and farmland resources
from the project’s direct impacts and indirect impacts along with the resource impacts from other
past, present, and reasonably foreseeable future projects. Specific resource impacts for future
projects are unknown and are not included in the quantitative analysis below.
WETLANDS
As shown in Table 4.6-6, the study areas for West Alternatives 1 and 2 each encompass nearly
1,400 acres of wetland, and the study area for Central Alternatives 1A and 1B (Preferred) and 1B
Modified (Selected) contains nearly 1,200 acres of wetland. Most of the wetlands in the study
areas are associated with the Ohio River floodplain (USFWS 2015). These wetlands are typical of
large river floodplains that had been previously cleared or disturbed for agriculture and/or other
development (Section 4.4.4).
Table 4.6-6. Cumulative Impacts to Wetlands
CENTRAL
ALTERNATIVES
1A AND 1B
ACRES PERCENT ACRES PERCENT ACRES PERCENT

CENTRAL
ALTERNATIVE 1B
MODIFIED
ACRES PERCENT

WEST
ALTERNATIVE 1

WEST
ALTERNATIVE 2

1,385

100

1,371

100

1,172

100

1,172

100

Direct impact

55

4

35

3

18.7

2

18.5

2

Indirect impact

0

0

0

0

3

<1

4

<1

Other past, present, future
projects

23

2

23

2

24

2

24

2

Total cumulative impact

78

6

58

4

45.7

4

46.5

4

RESOURCE
Study area total

Direct impacts to wetlands from the project are 55 acres (West Alternative 1), 35 acres (West
Alternative 2),18.7 acres (Central Alternatives 1A and 1B [Preferred]), and 18.5 acres (Central
Alternative 1B Modified [Selected]). An additional 3 acres of wetland could be indirectly affected
under Central Alternatives 1A and 1B (Preferred) from project-induced development associated
with the new US 60 interchange. An additional 4 acres of wetland could be indirectly affected
under Central Alternative 1B Modified (Selected) from project-induced development associated
with the new US 41 and US 60 interchanges. In addition, wetlands could be impacted by other
past, present, and/or reasonably foreseeable future projects taking place in the study areas,
ranging from 23 acres for each West Alternative study area to 24 acres for each Central Alternative
study area. These potential cumulative impacts account for about 6 percent of the wetlands in the
West Alternative 1 study area, 4 percent in the West Alternative 2 study area, and 4 percent in
each Central Alternative study area
Based on the cumulative impacts provided in Table 4.6-6, and public and agency input, the extent
of the wetland impacts would not reach a level of concern that would warrant special avoidance,
minimization, and/or mitigation measures other than those proposed in Chapter 7. The impacts
represent a relatively small portion of the total wetlands in the study area and existing federal
and state regulations are in place to help avoid and minimize potential impacts to wetlands. In
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compliance with the Section 404 and Section 401 permitting processes, the project’s direct wetland
impact would be mitigated through compensatory mitigation and replaced at the appropriate
mitigation ratios (See Chapter 7, Section 7.7). Also, other projects in the study area would be
required to comply with these same regulations and obtain permits from the applicable agencies
that require projects to avoid and minimize impacts to wetlands to the maximum extent practical.
Furthermore, the larger wetland complexes located within the Ohio River floodway, which are
the focus of several conservation and restoration efforts, are not expected to be impacted by other
development projects since this area is largely under permanent protection by John James
Audubon State Park, Green River State Forest, conservation land trusts, NRCS WRP easements,
and USACE and IDEM wetland mitigation sites. The current and planned parcels of the Green
River National Wildlife Refuge in Henderson County will provide additional protection for
wetlands along the Ohio River. Also, the river corridor is not planned for development since this
area is subject to regular flooding.
STREAMS
As shown in Table 4.6-7, including the Ohio River, the study areas for West Alternatives 1 and 2
each encompass nearly 400,000 linear feet of stream and the study area for Central Alternatives
1A and 1B (Preferred) and 1B Modified (Selected) contains nearly 371,000 linear feet of stream.
The largest concentration of tributary streams within the study areas is just north of the Ohio
River and south of I-69 in Vanderburgh County. Several smaller tributaries to the Ohio River are
found throughout the study areas including Eagle Creek, Mound Slough, Sugar Creek, and
multiple tributaries to North Fork Canoe Creek (Section 4.4.2).
Table 4.6-7. Cumulative Impacts to Streams

RESOURCE

CENTRAL
CENTRAL
ALTERNATIVES
ALTERNATIVE 1B
1A AND 1B
MODIFIED
LINEAR
LINEAR
LINEAR
LINEAR
PERCENT
PERCENT
PERCENT
PERCENT
FEET
FEET
FEET
FEET
WEST
ALTERNATIVE 1

WEST
ALTERNATIVE 2

Study area total1

399,986

100

394,103

100

370,775

100

370,775

100

Direct impact

23,475

6

21,152

5

19,936

5

31,911

9

0

0

0

0

1,274

<1

1,677

<1

Other past, present,
future projects

13,244

3

13,372

3

13,202

4

13,202

4

Total cumulative
impact

36,719

9

34,524

9

34,412

9

46,790

13

Indirect impact

The Ohio River accounts for 23,346 linear feet of West Alternative 1 study area, 22,646 linear feet of West Alternative
2 study area, and 10,562 linear feet of Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) study
area.

1

Direct impacts to streams from the project are 23,475 linear feet (West Alternative 1), 21,152 linear
feet (West Alternative 2), 19,936 linear feet (Central Alternatives 1A and 1B [Preferred]), and
31,911 linear feet (Central Alternative 1B Modified [Selected]). An additional 1,274 linear feet of
stream could be indirectly affected under Central Alternatives 1A and 1B (Preferred) from
project-induced development associated with the new US 60 interchange. An additional 1,677
linear feet of stream could be indirectly affected under Central Alternatives 1B Modified
Chapter 4 – Affected Environment and Environmental Consequences

4-248

I-69 Ohio River Crossing Project
Final Environmental Impact Statement
(Selected) from project-induced development associated with the new US 41 and US 60
interchanges. Potential impacts to streams from other past, present, and future development are
estimated at over 13,000 linear feet for each study area. These impacts result in a potential
cumulative impact to streams of 36,719 linear feet (West Alternative 1), 34,524 linear feet (West
Alternative 2), 34,412 linear feet (Central Alternatives 1A and 1B [Preferred]), and 46,790 linear
feet (Central Alternative 1B Modified [Selected]). This accounts for 9 percent of the total linear
footage of streams in the West Alternatives and Central Alternatives 1A and 1B (Preferred) study
areas, and 13 percent within the Central Alternative 1B Modified (Selected) study area.
Based on the cumulative impacts provided in Table 4.6-7, and public and agency input, the extent
of the stream impacts would not reach a level of concern that would warrant special avoidance,
minimization, and/or mitigation measures other than those proposed in Chapter 7. The impacts
represent a relatively small portion of the total linear feet of streams in the study areas and
existing federal and state regulations are in place to help avoid, minimize or mitigate potential
impacts to streams and water quality. The project would mitigate unavoidable stream impacts in
coordination with regulatory agencies through the Section 404 and Section 401 permitting
processes. Other projects in the study areas would also need to comply with these regulations for
any dredge or fill activities in regulated streams. In addition, the project would need to comply
with NPDES for stream discharges, which is administered by the states through IDEM Rule 5 and
KPDES permits. These permits would also help manage impacts from other projects in the study
areas since nearly all construction site operators engaged in clearing, grading, and excavating
activities that disturb 1 acre or more are required to obtain permits and prepare a Stormwater
Pollution Prevention Plan (SWPP) to minimize erosion and sedimentation during construction.
FORESTS
As shown in Table 4.6-8, the study areas for the West Alternatives each contain about 2,600 acres
of forest and the study area for Central Alternatives 1A and 1B (Preferred) and 1B Modified
(Selected) contains nearly 2,200 acres of forest. Within the study areas, forests are primarily found
south of the Ohio River and south of Evansville along the existing section of I-69. From 2001 to
2011, forest land cover decreased by about 29 acres within the West Alternatives study areas and
30 acres in the Central Alternatives 1A and 1B (Preferred) study area (MRLC 2001).
Table 4.6-8. Cumulative Impacts to Forests
CENTRAL
ALTERNATIVES
1A AND 1B
ACRES PERCENT ACRES PERCENT ACRES PERCENT

CENTRAL
ALTERNATIVE 1B
MODIFIED
ACRES PERCENT

WEST
ALTERNATIVE 1

WEST
ALTERNATIVE 2

2,602

100

2,591

100

2,187

100

2,187

100

Direct impact

97

4

71

3

46

2

58

3

Indirect impact

0

0

0

0

9

<1

10

<1

Other past, present, future
projects

72

3

74

3

98

4

98

4

Total cumulative impact

169

6

145

6

153

7

166

8

RESOURCE
Study area total
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From 46 acres to 97 acres of forests would be directly impacted by all project alternatives. In
addition, 9 acres of forest could be indirectly affected under Central Alternatives 1A and 1B
(Preferred) from project-induced development associated with the new US 60 interchange. An
additional 10 acres of forest could be indirectly affected under Central Alternative 1B Modified
(Selected) from project-induced development associated with the new US 41 and US 60
interchanges. Potential impacts to forests from other past, present, and reasonably foreseeable
future development within the West Alternative 1, West Alternative 2, and Central Alternatives
1A and 1B (Preferred) and 1B Modified (Selected) study areas are estimated at 72 acres, 74 acres,
and 98 acres, respectively. The cumulative impact to forests is 6 percent for the West Alternatives
study areas, 7 percent for Central Alternatives 1A and 1B (Preferred), and 8 percent for Central
Alternative 1B Modified (Selected).
Based on the cumulative impacts provided in Table 4.6-8, and public and agency input, the extent
of the forest impacts would not reach a level of concern that would warrant special avoidance,
minimization, and/or mitigation measures other than those proposed in Chapter 7. The forest
impacts represent a relatively small portion of the total forest in the study areas. Plus, the larger
contiguous forested areas located to the north and south of the Ohio River, which are the focus
of several conservation and restoration efforts, are expected to remain intact since they are located
in the Ohio River floodway where development is restricted due to regular flooding. Also, a
substantial portion of the forests in this area are permanently protected by John James Audubon
State Park, Green River State Forest, conservation land trusts, NRCS WRP easements, and USACE
and IDEM wetland mitigation sites (Section 4.2.4). Also, many conservation organization efforts
are active in this area including Eagle Slough Natural Area and Southern Conservation Corp. The
current and planned parcels of the Green River National Wildlife Refuge in Henderson County
will provide additional protection for forest lands to the south of the Ohio River. Furthermore,
the Indiana Department of Natural Resources requires mitigation for construction in a forested
floodway under the Construction in a Floodway permit process.
MANAGED LANDS
The study areas for West Alternatives 1 and 2 each contain 852 acres of managed lands and the
study area for Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) contains
334 acres of managed lands. These properties, although not protected by Section 4(f), have
easements or controlling agreements that protect their use. Examples of managed lands include
IBCF properties, NRCS WRP easements, Eagle Slough Natural Area, and Vigo Coal wetland
mitigation sites. No impact from other past, present, or reasonably foreseeable projects or indirect
impacts from this project are expected for managed lands. As a result, no cumulative impacts are
anticipated to managed lands (Section 4.2.5).
HISTORIC PROPERTIES
As shown in Table 4.6-9, the study areas for the West Alternatives each contain nine aboveground
historic resources that are listed on or eligible for the NRHP. The study area for Central
Alternatives 1A and 1B (Preferred) and 1B Modified contain 10 aboveground historic properties.
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Table 4.6-9. Cumulative Impacts to Aboveground Historic Properties
RESOURCE

WEST
ALTERNATIVE 1
NUMBER PERCENT

Study area total1

NUMBER

100

13

100

12

100

2 (both
US 41
bridges)

15

2 (both
US 41
bridges)

15

4 (both US 41
bridges,
McClain House
and Baskett
House)

33

Indirect impact

0

0

0

0

2 (McClain
House and
Baskett House)

17

Other past, present, future
projects

0

0

0

0

0

0

Total cumulative impact

2

15

2

15

42

33

Direct impact

13

CENTRAL
ALTERNATIVES
1A, 1B, AND 1B MODIFIED
PERCENT
NUMBER
PERCENT

WEST
ALTERNATIVE 2

1 The study area for Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) contains 10 historic properties.
The two historic US 41 bridges over the Ohio River were added to the total because the alternative incorporates the
bridges.
2 McClain House and Baskett House are both directly impacted by Central Alternative 1B Modified (Selected) as the new
interstate interchange would visually alter and diminish the historic integrity of the setting and feeling of the properties. The
properties could also be indirectly impacted from induced development near the US 60 Interchange. To avoid double
counting, the properties are listed in both direct and indirect impacts, but only counted once in the total.

Aboveground historic resources in the study areas include several farmsteads, two historic
cantilevered truss bridges over the Ohio River, John James Audubon State Park, historic districts,
a train depot, an armory, a school, and a federal style residential structure. Few resources within
the study areas remain from the early settlement of Henderson County and Vanderburgh County,
and no pre-nineteenth-century resources were identified during the project’s historic resource
evaluation (Section 4.5.2).
West Alternative 1 and Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected)
would both directly impact the southbound US 41 bridge via its removal and the northbound US
41 bridge via an adverse effect determination as a result of the removal of the southbound US 41
bridge. West Alternative 2 would directly impact both bridges. The West Alternatives are not
expected to indirectly impact aboveground historic resources.
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected) would directly impact the
McClain House and Baskett House historic resources from visual alterations that would diminish
the historic integrity of the setting and feeling of the properties. Also, these two historic properties
could be indirectly impacted from future induced commercial development anticipated from the
US 60 interchange under Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected).
Since no state or local ordinances or laws protect historic properties from private development,
these resources could be vulnerable to induced development. For all build alternatives, no
aboveground historic properties have been or would be impacted by any past, present, and/or
reasonably foreseeable future projects.
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Based on the cumulative impacts provided in Table 4.6-9, and public and agency input, the extent
of impacts to aboveground historic properties would not reach a level of concern that would
warrant special avoidance, minimization, and/or mitigation measures other than those proposed
in Chapter 7. The project’s direct and indirect impacts would adversely affect historic properties
in the study area; however, no known historic properties have been or would be impacted by any
past, present, and/or reasonably foreseeable future projects within the timeframe of this analysis.
Mitigation measures for direct and indirect impacts are presented in the executed Section 106
MOA in Appendix L-3.
FARMLAND
As shown in Table 4.6-10, the study areas for the West Alternatives each contain about 6,500 acres
of farmland and the study area for Central Alternatives 1A, 1B (Preferred) and 1B Modified
(Selected) contain approximately 8,300 acres. The majority of the existing farmland is in the
eastern portion of the study areas in Henderson County and outside the City of Henderson
boundary. Also, farmland is present to the north and south of the Ohio River. Between 2007 and
2012, the number of farms in Vanderburgh County declined by 18 percent, although the total
farm acreage increased by 6 percent (USDA 2012c). Development pressure in Henderson County
resulted in a 9 and 10 percent decrease in the number of and total land occupied by farms,
respectively, between 2007 and 2012 (USDA 2012b). However, the total market value of products
sold in both counties has increased by 11 percent over the same period (2007 – 2012) (USDA
2012d).
Table 4.6-10. Cumulative Impacts to Farmland
CENTRAL
ALTERNATIVES
1A AND 1B
ACRES PERCENT ACRES PERCENT ACRES PERCENT

CENTRAL
ALTERNATIVE 1B
MODIFIED
ACRES PERCENT

WEST
ALTERNATIVE 1

WEST
ALTERNATIVE 2

6,517

100

6,442

100

8,326

100

8,326

100

183

3

169

3

399

5

606

7

0

0

0

0

100

1

124

1

Other past, present, future
projects

459

7

460

7

625

8

625

8

Total cumulative impact

642

10

629

10

1,124

13

1,355

16

RESOURCE
Study area total
Direct impact
Indirect impact

Farmland would be directly impacted by all project alternatives, ranging from 183 acres for West
Alternative 1, 169 acres for West Alternative 2, 399 acres for Central Alternatives 1A and 1B
(Preferred), and 606 acres for Central Alternative 1B Modified (Selected). Central Alternative 1B
Modified (Selected) has larger direct farmland impacts due to the inclusion of stormwater
detention basins in the modified design. In addition, 100 acres of farmland could be indirectly
affected under Central Alternatives 1A and 1B (Preferred) from project-induced development
associated with the new US 60 interchange. An additional 124 acres of farmland could be
indirectly affected under Central Alternative 1B Modified (Selected) from project-induced
development associated with the new US 41 and US 60 interchanges. Other past, present, and/or
reasonably foreseeable projects could contribute to a cumulative impact on farmland resources
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in the study area. Potential farmland impacts from other projects is estimated at about 460 acres
for each West Alternative study area and 625 acres for Central Alternatives 1A and 1B (Preferred)
and 1B Modified (Selected) study areas. Most of these impacts would occur in areas that are
planned for development in accordance with Henderson’s plans such as the Eagle Ridge and
Merrill Place subdivisions where undeveloped portions of those developments are still farmed.
The aggregate farmland impacts for West Alternative 1, West Alternative 2, Central Alternatives
1A and 1B (Preferred), and Central Alternative 1B Modified (Selected) are 642 acres, 629 acres,
1,124 acres and 1,355 acres, respectively, within the study areas. Central Alternative 1B Modified
(Selected) would have the largest aggregate impact to farmland, accounting for 16 percent of the
total resource in the study area. Central Alternatives 1A and 1B (Preferred) would have the
second largest aggregate farmland impacts, accounting for 13 percent of the total resource in the
study area. The cumulative impact to farmland under the West Alternatives would account for
about 10 percent of the existing farmland in the study areas (Section 4.2.11).
Based on the cumulative impacts provided in Table 4.6-10, and public and agency input, the
extent of the farmland impacts would not reach a level of concern that would warrant special
avoidance, minimization, and/or mitigation measures other than those proposed in Chapter 7.
The amount of farmland impacted in the study areas is not considered substantial due to the
extensive amount of farmland available within the study areas and region.

4.7
4.7.1

CONSTRUCTION IMPACTS
WATER QUALITY, WETLANDS, AND EROSION CONTROL

Water quality during construction could be impacted as a result of spills or groundwater
contamination and soil erosion from stormwater runoff. The contractor will be required to
provide a spill response plan and a groundwater protection plan. The spill response plans will
include communication protocols to ensure proper and timely notification of nearby public
drinking water supplies in the event of a spill. The groundwater protection plan will establish a
series of practices to protect groundwater during demolition and construction. Activities such as
well and septic plugging, equipment storage, spill response, and BMPs would be covered by the
plan.
Control of erosion from the construction site and the retention of siltation on the site are the two
principal concerns of drainage-related construction impacts. An erosion control plan and
stormwater pollution prevention plan (SWPPP) will be developed prior to construction. BMPs,
such as vegetative buffers, rock check dams, silt fence, sediment traps, and seeding will be used
in the construction of this project to minimize impacts of erosion. Erosion and sediment control
measures are typically put in place as a first step in construction and maintained throughout
construction.
Temporary and secondary impacts to wetlands and aquatic resources associated with the
construction of the northern I-69 interchange are discussed in Section 4.4.4.
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4.7.2

NOISE AND VIBRATION

An increase in noise levels would occur during roadway construction activities. The primary
source of noise expected would be generated from construction activities such as earth removal,
hauling, grading, and paving. The actual level of noise impact during this period, however,
would be a function of the number and type of equipment used, maintenance of the construction
equipment, and type of construction activities.
Land uses that would be sensitive to vehicular noise would also be sensitive to construction noise.
Noise abatement measures may be necessary during construction to restrict noise levels in the
vicinity of noise sensitive sites. Construction noise impacts would be controlled through the
regulation of construction time and hours worked near noise sensitive receptors, using noisecontrolled construction equipment, limiting use of some construction vehicles during evening
and weekend hours, and locating equipment storage areas away from noise-sensitive areas.
Construction activities such as pile driving for bridge piers, earth moving, or pavement removal
may result in an increase in vibration levels. However, such vibration is most often not
perceivable by humans and does not pose a problem for nearby structures. Historic sites or
buildings may be more sensitive to vibration impacts. If these sites or buildings are identified
within the project area, additional analysis will be conducted to determine the need for
monitoring or mitigation.
During construction, the contractor will be required to comply with all local noise and vibration
ordinances and to obtain all necessary permits and revisions.

4.7.3

AIR QUALITY

Construction related effects would be limited to short-term increased fugitive dust emissions and
mobile-source emissions, such as particulate matter, during construction. There is a potential for
temporary local air quality impacts as result of a potential increase in dust generation during
activities such as grading, earth moving, cement, asphalt, and aggregate handling, heavy
equipment operation over haul roads, and wind erosion of exposed areas and material storage
piles. Local weather conditions and level of operation would play a significant role in the amount
of dust generated.
Temporary BMPs that can be used to minimize the spread of dust particulates including spraying
aggregate with adhesives (emulsions), irrigating loose soils with water or calcium chloride, and
providing barriers where soil blowing is problematic. BMPs per KYTC and INDOT guidelines
will be implemented as appropriate.
Construction activities, equipment engines, and increased emissions due to traffic delays are
sources of PM. BMPs such as diesel retrofit control technology and anti-idling protocols will be
implemented and state and local air pollution control laws will be followed to minimize
emissions.
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4.7.4

SOLID WASTE DISPOSAL

Contractors are required to follow INDOT’s Standard Specifications Section 203.08, entitled
“Borrow or Disposal,” and KYTC Standard Specifications 205.02, entitled “Disposal of Excess
Material.” Solid waste would be generated by clearing and grubbing, demolition, or other
construction practices. This solid waste generation would be short term and confined to the
vicinity of the project area. Disposal of waste material would only occur at approved locations.
BMPs, such as recycling or reuse of materials, will be used during construction to minimize
impacts related to solid waste disposal.

4.7.5

BORROW AND EXCESS EXCAVATION SITES

As with solid waste disposal, contractors are required to follow INDOT’s Standard Specifications
Section 203.08, entitled “Borrow or Disposal,” and KYTC Standard Specifications 205, entitled
“Borrow and Excess Excavation Sites.” Potential borrow sites will need to be evaluated to
determine if wetlands or archaeological sites exist within the proposed site. Appropriate
measures will be taken to avoid or mitigate impacts to these resources. BMPs, such as avoiding
excavation during wet weather and covering stockpiles and excavated soils, will be implemented
during construction to minimize impacts related to borrow and excess excavation sites.

4.7.6

MAINTENANCE OF TRAFFIC

A detailed Maintenance of Traffic Plan will be developed for the project that will follow both
Indiana and Kentucky’s policies and practices. The plan will be coordinated with local emergency
service providers, school districts, and property and business owners. The local emergency
responders will be notified in advance of all road closures or construction activities that could
affect their usual travel routes and response times so that they can plan accordingly.
Detour routes and temporary road closures will be coordinated to provide safe alternative routes
and to minimize construction delays. Signs will be used as appropriate to provide notice of road
closures, detours, and other pertinent information to the motoring public. In addition, social
media will be used, and the local news media will be notified in advance of construction related
activities that could be an inconvenience to the community.
Access will be maintained to properties throughout construction to the extent possible.

4.7.7

DEMOLITION OF US 41 SOUTHBOUND BRIDGE

The demolition of the US 41 southbound bridge could result in temporary impacts to water
quality within the Ohio River such as an increase in turbidity and sedimentation and a change in
hydrology depending on which demolition technique is used. A final determination about
demolition methodology will be made during final design and in consultation with the USCG,
USACE, and USFWS.
•

Bridge Deck—Two options exist for removing the bridge deck. One consists of cutting the
bridge deck into large sections and removing it by barge or by trucks using the still intact
portions of the bridge. The other consists of breaking the deck into smaller pieces and
dropping the debris into debris nets.
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•

Structural Steel—The structural steel of the bridge may either be dismantled piecemeal or
in large spans and removed using barges. Dismantling in large spans may require the use
of explosive devices to break apart the larger pieces of the steel, which would be dropped
in the river and then removed.

•

Foundations—The concrete foundations of the river spans would be removed at a depth
approved by the USCG and USACE, anticipated to be zero to two feet below the mudline.

4.7.8

OHIO RIVER NAVIGATION

Construction of the new I-69 bridge substructure and superstructure has implications for river
navigation. During construction, building equipment and materials would need to be placed in
the river channels, thereby reducing the horizontal clearance available for navigation. Work tugs
and material barges would be operating near the construction site.
The duration of the reduction in horizontal clearance is dependent upon the specific foundation
type selected and the specific methods of construction employed, but is expected to be in the
range of 1 to 3 years. Depending on the type of construction, temporary closure of one or both of
the river channels may be required so that the work tug, material barge, and crane barge can
operate in the channels. Construction may also temporarily impact the use of this portion of the
river for two-way traffic.
The demolition of the US 41 southbound bridge would also impact river navigation. Depending
on which demolition technique is used, river navigation would be obstructed for a period of time
during demolition. A final determination about demolition methodology will be made during
final design and in consultation with the USCG. Coordination will also occur with the USACE
during the permitting process to assess potential environmental impacts resulting from the
bridge demolition. The following techniques may be used for bridge demolition.

4.8

•

Bridge Deck—Two options exist for removing the bridge deck. One consists of cutting the
bridge deck into large sections and removing it by barge or by trucks using the still intact
portions of the bridge. The other consists of breaking the deck into smaller pieces and
dropping the debris into debris nets.

•

Structural Steel—The structural steel of the bridge may either be dismantled piecemeal or
in large spans and removed using barges. Dismantling in large spans may require the use
of explosive devices to break apart the larger pieces of the steel, which would be dropped
in the river and then removed.

•

Foundations—The concrete foundations of the river spans would be removed at a depth
approved by the USCG and USACE, anticipated to be zero to two feet below the mudline.

PROJECT COSTS, REVENUE, AND FINANCIAL FEASIBILITY

Project cost and revenue estimates have been developed to a level commensurate with the
conceptual level of design completed to date. The estimates provide a common basis of
comparison among the alternatives and an indication of the project’s financial feasibility.
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4.8.1

PROJECT COSTS

BASIS OF ESTIMATE
The current cost estimates are based on the conceptual designs developed for the DEIS and FEIS.
The design at this stage is based on a horizontal alignment, a typical cross-section that identifies
the number of lanes at locations throughout the corridor, and the location and approximate length
and type of bridges. Many design details, including geotechnical conditions, final bridge types,
construction phasing, and access and maintenance of traffic plans are not known at this time and
therefore estimates are based on similar projects.
Additional cost estimate details are provided in Appendices Q-1 and Q-2.
IMPLEMENTATION SCHEDULE
While each of the build alternatives would construct a new I-69 roadway and bridge over the
Ohio River, there are distinct differences in factors that would determine the implementation
schedule of each. Whereas most of the construction for the West Alternatives would be located
within the largely developed US 41 corridor, Central Alternatives 1A and 1B (Preferred) would
be built primarily within agricultural and undeveloped lands. This results in several factors that
are expected to require longer implementation schedules for the West Alternatives compared to
Central Alternatives 1A and 1B (Preferred) and 1B Modified (Selected).
West Alternatives 1 and 2 would require 242 and 96 residential relocations and 25 and 62
commercial relocations, respectively, compared to three residential relocations and zero
commercial relocations for Central Alternatives 1A and 1B (Preferred). Central Alternative 1B
Modified (Selected) would require two residential relocations and zero commercial relocations.
As a result, it is anticipated that the right-of-way process for each of the West Alternatives would
take 3 years, whereas it would take only 2 years for Central Alternatives 1A and 1B (Preferred)
and 1B Modified (Selected).
The location of the West Alternatives within the existing US 41 corridor, which serves as the
primary north-south artery in Henderson, results in more complex construction sequencing. This
corridor includes urban utilities—water, sewer, gas, and electric—that must be relocated while
avoiding service outages. Similarly, accessibility for both through and local traffic must be
maintained throughout construction. In contrast, Central Alternatives 1A and 1B (Preferred) and
1B Modified (Selected) would have limited involvement with utilities and local streets aside from
an electric transmission line that would require relocation and an adjacent gas transmission
pipeline that would need to be avoided. Based on these factors, it is anticipated that West
Alternatives 1 and 2 would each require a 4-year construction period, while Central Alternatives
1A and 1B (Preferred) and 1B Modified (Selected) could be completed in 3 years.
The total timeframe for right-of-way, utilities, and construction indicates West Alternatives 1 or
2 could be completed and opened to traffic in 2028, and Central Alternatives 1A and 1B
(Preferred) could be opened to traffic in 2026.
In 2020, the Kentucky legislature adopted Kentucky’s FY 2020 – FY 2026 Highway Plan that
included funding for the first section of the I-69 ORX project. Section 1, which will be constructed
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first, includes all project work from KY 425 to US 60, including the upgrades to existing US 41
and the first 2.9 miles of new terrain highway. Section 2 of the project will include the remainder
of the project from US 60, across the Ohio River, and connecting to I-69 in Indiana. Upon
completion of Section 1, drivers will be able to utilize future I-69 as far north as US 60, but crossriver traffic will still utilize US 41 to cross the river.
Based on the states’ current financial plan for the project, construction of Section 1 will begin in
2022 and construction of Section 2 will begin in 2027 and open to traffic in 2033. The states will
continue to review the financial plan and explore funding opportunities with the goal of
accelerating the construction of Section 2. The cost estimate for Central Alternative 1B Modified
(Selected) is based on this schedule.
INFLATION ASSUMPTIONS
On projects that are implemented over many years, the effect of construction cost inflation can be
substantial. Inflation rates vary over time with underlying economic conditions and within
different geographic and construction market segments. FHWA tracks inflation rates in the
highway industry through the National Highway Construction Cost Index (NHCCI), which
estimates that costs have risen an average of four percent per year over the last 15 years.
The project cost estimates assume this historical rate of inflation will continue through the
construction period, or through 2028. Looking at historical trends and variability in inflation rates
in the NHCCI, the Bureau of Labor Statistics Consumer Price Indexes (CPI), and other similar
databases, inflation trends are rarely a straight line and often vary considerably year over year
and with economic cycles. Forecasting a straight-line four percent inflation rate over an extended
period of time was considered overly conservative; therefore, the cost estimates incorporate a 2.5
percent rate of inflation during the period 2028 through 2062 (through 2067 for Central
Alternative 1B Modified [Selected]), which corresponds roughly to the 35-year operations and
maintenance period for the project.
COST ESTIMATE
The project cost estimate shown in Table 4.8-1 includes all costs associated with construction of
the project. This includes completion of the NEPA process, design of the selected alternative,
right-of-way acquisition, permitting and mitigation, procurement, and construction inspections.
Construction costs include all roadway, bridge, and toll system installation costs. Note that costs
presented here do not include the operation and administration of the toll system; those costs are
discussed in a subsequent section. Operations and maintenance costs shown in the table include
costs associated with the remaining US 41 bridge (for West Alternative 1 and Central Alternatives
1A and 1B [Preferred] and 1B Modified [Selected]) and the new I-69 roadway and bridge until
2062.
As shown in Table 4.8-1, Central Alternative 1B Modified (Selected) would have the lowest cost.
Central Alternatives 1A and 1B (Preferred) would cost approximately $8 million (0.5 percent) to
$53 million (3.5 percent) more than Central Alternative 1B Modified (Selected). West Alternative
2 would cost approximately $191 million (11.4 percent) to $236 million (14.0 percent) more than
Central Alternative 1B Modified (Selected), and West Alternative 1 would cost $321 million (17.7
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percent) to $366 million (20.2 percent) more than Central Alternative 1B Modified (Selected). The
No Build Alternative, which includes the cost of completing the NEPA process as well as
maintaining the existing US 41 bridges until 2062, would cost $310 million over the same period.
Table 4.8-1. Estimated Project Costs (in millions)
COST CATEGORY
Design, Approvals,
Right-of-Way,
Mitigation,
Procurement,
Construction
Inspection1

CENTRAL
WEST
WEST
CENTRAL
NO BUILD
ALTERNATIVE
ALTERNATIVE ALTERNATIVE ALTERNATIVES
ALTERNATIVE
1B
1
2
1A AND 1B
MODIFIED2

$17

$312

$352

$200

$236

Construction (2017 $)

$0

$879

$874

$807

$765 (2021 $)

Construction Inflation

$0

$367

$347

$255

$229 - $274
(2021 $)

$0

$1,245

$1,221

$1,062

$994 - $1,039

Roadway and Bridge
Operations and
Maintenance (35 years)

$293

$2523

$107

$2343

$2143

Total

$310

$1,810

$1,680

$1,497

$1,444 - $1,489

Construction Cost
(Roadway, Bridge, Toll
System, Utilities)

Subtotal-Construction

Note: All costs expressed in year of expenditure dollars, unless otherwise specified.
Each of the alternatives, including the No Build Alternative, includes costs associated with the completion of the NEPA
process.

1

2

The cost range for Central Alternative 1B Modified is based on the FHWA Cost Estimate Review (see Appendix Q-2).

3

Includes the remaining US 41 bridge.

4.8.2

TOLLING

The project will be financed through toll collections and from available traditional state and
federal funding programs. The states will be seeking other funding sources, such as INFRA
Grants appropriated by the FAST Act, as they become available to reduce the gap between project
cost and traditional funding programs to decrease the financing needs for the project.
CURRENT PLANNING STATUS
This project is included in the EMPO Metropolitan Transportation Plan 2045 (EMPO 2019a), which
shows construction for this project occurring between 2023 and 2035, and states:
“Implementation of the Project may also utilize a combination of traditional (federal, state and
local intergovernmental grants) and alternative and innovative financing techniques that will be
fully evaluated as part of the project financial plan to be developed for the selected alternative
identified during the NEPA process. Such additional financial resources available to INDOT and
KYTC for the ORC project includes, but is not limited to, normal federal aid formula funds, State
funding, federal discretionary programs, federal grant programs, Grant Anticipation Revenue
Vehicle (GARVEE) bonds, and toll supported financing.”
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The current EMPO 2020-2024 Transportation Improvement Program (EMPO 2019b) includes $47.0
M of project funding for planning, preliminary engineering, right-of-way, utilities and some
initial construction.
INDOT’s FY 2020-2024 STIP includes $4.0 M of project funding for right-of-way and $50,000 for
construction (INDOT 2019). The KYTC’s FY 2019-2022 STIP describes this project as one of
Kentucky’s “Mega Projects” and identifies $500,000 of project funding for design, $19.9 M for
design right-of-way acquisition and $8.0 M for utilities (KYTC 2018).
In 2020, the Kentucky legislature adopted Kentucky’s FY 2020 – FY 2026 Highway Plan that
included $227 M of funding for Section 1 of the project, including $15.0 M for design, $7.0 M for
right-of-way, $10.0 M for utilities, and $195.0 M for construction (KYTC 2020a).
FUNDING ALTERNATIVES
This project was studied in an earlier NEPA process that in 2004 resulted in a DEIS but did not
continue and produce an FEIS or ROD, as the states did not have the funds necessary to construct
the project. When the state governors announced their agreement to restart NEPA studies in 2016,
they stated that the project would include tolls to help fund the project. To bridge the funding
gap between the cost of the project and the available traditional state and federal funds, the states
determined tolls would be needed to construct the project. The subsequent toll revenue
projections and financial feasibility discussion presented below indicate that toll revenue will
cover a considerable share of the construction costs but tolls alone will not cover all project costs.
KYTC and INDOT will develop a process for adopting a tolling policy and evaluate various
tolling scenarios including the final toll rates, billing options, privacy policies and the duration of
tolls as a part of the design and financing process, after completion of the NEPA process.
CURRENT STATUS OF TOLLING AUTHORITIES / ENABLING STATUTES AT THE STATE LEVEL
The Kentucky tolling statute that was used to setup the Kentucky-Indiana Joint Board to oversee
tolling on the Louisville-Southern Indiana Ohio River Bridges (LSIORB) Project in Louisville, KY
and Jeffersonville, IN was KRS 175B.040. Relevant Indiana statutes include Ind. Code 36-1-7, Ind.
Code 8-23-2-6, and Ind. Code 9-21-3.5. For I-69 ORX, the states could either establish another
bi-state entity or expand the Kentucky-Indiana Joint Board. This new or expanded board would
be established prior to the start of project construction. This board would be responsible for
establishing the final toll policy and would oversee operation and administration of the toll
system for this project. Some of the statutes referenced here apply specifically to the LSIORB
project or to the state entities involved with LSIORB and would need to be amended to be
applicable for I-69 ORX.
CURRENT FLEXIBILITIES ALLOWED FOR UNDER FEDERAL STATUTES FOR TOLLING
Under Title 23 of the U.S. Code (Highways), there is a long-standing general prohibition on the
imposition of tolls on federal-aid highways; however, Title 23 and other statutes have carved out
certain exceptions to this general prohibition through special programs. These special programs
allow tolling to generate revenue to support highway construction activities and/or enable the
use of road pricing for congestion mitigation. If federal funds have been used or will be used on
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the highways, then the public authority responsible for the facility must qualify for toll authority
under one of these federal toll programs.
This project qualifies under Section 129 (General Toll Program), which permits federal
participation in five specific types of toll-financed construction activities, including the following
two cases which apply on this project:
•

Initial construction of a new highway, bridge or tunnel – applies for the new alignment
segment of I-69

•

Reconstruction or replacement of a bridge or tunnel – applies to the reconstruction of the
northbound US 41 bridge, which has a current sufficiency rating of 58.8, as the project
includes a full deck and stringer system replacement and other necessary steel and
substructure repairs.

PROJECTED TOLL REVENUE
Toll rates and related assumptions are presented in Table 4.8-2.
Table 4.8-2. Revenue Assumptions and Estimates

NO
BUILD
ALT.

WEST ALTERNATIVE
1
WITH NO
US 41
BRIDGE
TOLLS

WITH
US 41
BRIDGE
TOLLS

WEST
ALT.
2

CENTRAL ALTERNATIVES

1B

1A

1B
MODIFIED

Toll rates on I-69

Pass. Veh.
Med. Trucks
Large Trucks

N/A

$2
$5
$10

$2
$5
$10

$2
$5
$10

$2
$5
$10

$2
$5
$10

$3.00
$7.52
$15.02

Toll rates on
remaining US
41 bridge

Pass. Veh.
Med. Trucks
Large Trucks

N/A

N/A

$2
$5
$10

N/A

N/A

$2
$5
$10

N/A

Begin revenue collection

N/A

Annual toll rate increase

2.5%

2.5%

2.5%

2.5%

2.5%

2.5%

2.5%

$0

$1,100

$2,900

$2,600

$1,200

$2,600

$1,900

Estimated net toll revenue
after tolling administration and
operation (in millions)

2028

2028

2026

2033

Note: Toll rates shown for the DEIS alternatives are based on the rates charged on the Ohio River bridges in Louisville, KY
when they opened for revenue collection. Toll rates are expected to be comparable to those in Louisville at the time the
I-69 bridge opens to traffic. Toll rates for Central Alternative 1B Modified reflect escalation to 2033.

For the purposes of this evaluation, the states assumed the same toll rates that were implemented
in 2016 in Louisville, KY for the I-65 and KY 841/SR 265 Ohio River bridges. Assumptions for toll
rate escalation were also based on the Louisville toll policy, where rates will increase by the higher
of 2.5 percent per year or the CPI. The net toll revenue estimates below deduct the cost of tolling
operations and maintenance, typically 15 to 20 percent of total revenue, from gross toll revenues,
and is the sum of annual revenues over a 35-year time period, from the start of revenue collection
until 2062 (2067 for Central Alternative 1B Modified [Selected]), in year of collection dollars.
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4.8.3

FINANCIAL FEASIBILITY

While the revenue estimates and project costs shown are similar in total amount, the toll revenue
has a limited financing capacity when factoring in borrowing costs and interest charges. For
example, for Central Alternative 1B Modified (Selected), the $1.9 billion in revenue collected for
35 years has an approximate $400 million in financing capacity toward project development and
construction costs leaving an approximate $850 million gap needed from the states' traditional
programs through direct funding and/or other financing.
The states continue to study various procurement and financing options that are possible based
on state and federal policies and laws and will investigate all available federal grant
opportunities. This options analysis and grant application effort will identify the risks and
benefits of each procurement and financing option, along with the potential financing costs.
Financing costs can vary considerably between options, as they often reflect the risk allocations
that are included in or inherent to each option, in addition to changes in prevailing interest rates.
Following the FEIS/ROD, the states will prepare an initial project financial plan indicating the
anticipated funding strategy for the project.

4.9

PERMITS

Each of the I-69 ORX build alternatives would impact jurisdictional resources, as identified in the
previous sections in this chapter, and would require multiple permits and/or written
approvals/concurrences. Permits that would likely be required are outlined in Table 4.9-1 and
discussed separately in the following paragraphs. All required permits and approvals will be
obtained for the project prior to construction. INDOT and KYTC will ensure the selected
contractor adheres to all terms and conditions of the permits during and after construction of the
new facility.
The CWA “establishes the basic structure for regulating discharges of pollutants into WOTUS
and regulating quality standards for surface waters.” Section 404 of the CWA, administered by
USACE, regulates discharges of dredged or fill material into WOTUS, which include traditionally
navigable waters and their adjacent wetlands and relatively permanent non-navigable tributaries
to traditionally navigable waters and their adjacent wetlands. Section 401 of the CWA requires
states to certify that the discharge of fill will not violate the state’s water quality standards. IDEM
administers Section 401 WQC in Indiana, and KDOW administers them in Kentucky. Due to the
level of impacts to jurisdictional waters, all the build alternatives are anticipated to require an
Individual Section 404 Permit and Individual Section 401 WQCs.
Section 402 of the CWA made it illegal to discharge any pollutant from a point source into
navigable waters unless a permit was obtained. The EPA established the National Pollutant
Discharge Elimination System (NPDES) permit program to regulate discharges. The EPA
delegates authority to the states to administer the program. In Indiana, IDEM administers it under
their Rule 5 Program (327-IAC 15-5). In Kentucky, KDOW regulates discharges under the KPDES
permit program. Due to the impacts associated with all the build alternatives, a Rule 5 Permit and
KPDES Permit would be required.
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Table 4.9-1. Required Permits or Approvals/Concurrences
REQUIRED PERMIT OR CONCURRENCE

ISSUING AGENCY

ACTIVITY
Dredge/fill in WOTUS (streams,
wetlands, open water jurisdictional
ponds)

CWA Section 404 Permit

USACE

CWA Section 401 WQC

IDEM/KDOW

Water quality protection

Rule 5 Permit/ Kentucky Pollutant
Discharge Elimination System (KPDES)
Permit

IDEM /KDOW

Project construction

CWA Section 408 / Levee Permit

USACE

Modification to flood control levee

Rivers and Harbors Act Section 9 Permit

USCG

Construction of Ohio River bridge

Rivers and Harbors Act Section 10 Permit

USACE

Construction in Ohio River

Construction in a Floodway (CIF) Permit

IDNR

Permit to Construct Across or Along a
Stream/No-Rise Certification
Notice of Proposed Construction or
Alteration
Conditional Letter of Map Revision
(CLOMR)/Letter of Map Revision (LOMR)

KDOW/Henderson
County
Federal Aviation
Administration (FAA)
FEMA

Construction in a navigable waterway
and/or floodway
Construction in a floodplain
Construction of Ohio River bridge
Modification to regulated floodway

Section 408 of the CWA requires USACE approval for any use or alteration of a Civil Works
project. Therefore, a Levee Permit, administered by USACE, would also be required for all the
build alternatives. The local levee authority will review the application, including a plan set, and
appropriate specifications prior to USACE final approval. Any construction activity or alteration
along a levee embankment that may compromise the embankment’s integrity will be evaluated
prior to construction.
The Rivers and Harbors Act was established to improve and maintain the U.S.’s navigable
waterways. Section 9 of the Act, administered by USCG, prohibits the construction of any bridge,
dam, dike, or causeway over or in navigable waterways of the U.S. without Congressional
approval. USCG requires a Section 9 Permit to construct a new bridge or causeway or to modify
an existing bridge or causeway across a commercially navigable waterway. Section 10 of the Act,
administered by USACE, prohibits the building of any wharfs, piers, jetties, and/or other
structures without Congressional approval, and requires approval for any excavation or fill
within navigable waters. Section 9 and Section 10 permits would be required for all the build
alternatives.
IDNR has the jurisdictional responsibility within the State of Indiana for approving any
construction within a navigable waterway or floodway. In Kentucky, a Permit to Construct
Across or Along a Stream would be required for construction through streams and/or floodways.
Likewise, a No-Rise Certification through KDOW would need to be coordinated with USACE for
encroachments within a floodway in Kentucky. An IDNR CIF Permit and/or No-Rise
Certifications will be required for impacts to all jurisdictional floodways for all the build

Chapter 4 – Affected Environment and Environmental Consequences

4-263

I-69 Ohio River Crossing Project
Final Environmental Impact Statement
alternatives. IDNR Navigable Waterway Permits would be applied for concurrently with CIF
permits, where applicable.
FAA requires a Notice of Proposed Construction or Alteration for any construction that is more
than 200 feet above ground level or exceeds horizontal distance and slope thresholds from airport
runways. Due to the potential height of the bridge over the Ohio River, FAA notice may be
required.
FEMA is responsible for determining regulatory floodways and maintaining maps used by the
National Flood Insurance Program. Prior to construction, the project will require a CLOMR from
FEMA documenting the anticipated changes to the regulatory floodways of both North Fork
Canoe Creek and the Ohio River. Following construction, a LOMR will be required.

4.10

SHORT-TERM USE OF ENVIRONMENT VERSUS LONG-TERM PRODUCTIVITY

The implementation of the I-69 ORX project would result in short-term traffic delays and shortterm consumption of energy and resources for an estimated 3 to 4 years. Increased traffic
congestion would occur in and around the project area where work is being performed and where
construction materials and equipment are transported and staged. Increased consumption of
energy and resources would result from the production, purchase, transportation, and
development of road construction materials.
Long-term productivity is expected to supersede short-term impacts by providing cost-effective
transportation improvements that would complete the cross-river system link between I-69 in
Indiana and I-69 in Kentucky; improving cross river mobility, efficiency, and safety; and
accommodating growth in population and employment in Evansville, IN and Henderson, KY. It
can be concluded that short-term traffic congestion and the consumption of energy and resources
are consistent with the maintenance and enhancement of long-term productivity for
Vanderburgh County and Henderson County. Long-term productivity is anticipated to be far
greater than the short-term impacts associated with the proposed project.

4.11

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

The implementation of any of the build alternatives would involve a commitment of natural,
physical, and financial resources. Real property to be developed for the I-69 ORX project would
be an irreversible commitment of these resources during the time period that land is used for a
highway facility. Because of the structural nature of the highway, if a greater need for the land
arises, it could be converted to another use but will most likely never return to its original state.
At present, it is believed that this land will remain as a highway facility for the foreseeable future.
Undetermined volumes of fossil fuels, labor, and highway construction materials, such as cement,
aggregate, and bituminous material, would be utilized for the development of the proposed
project. Additionally, large amounts of labor and natural resources would be used in the
fabrication and preparation of these construction materials. These materials are generally not
retrievable. However, they are not in short supply and their use would not have an adverse effect
on their continued availability. The implementation of the proposed action would require
substantial initial expenditure of both state and federal funds, which are also not retrievable.
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The irreversible commitment of these resources is based on the concept that residents in
Vanderburgh County, Henderson County, and surrounding areas would benefit from the
implementation of the proposed project. These benefits would consist of the provision of
transportation improvements to improve cross-river mobility and connection to the interstate
system, and improve safety.
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