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I. Introduction

[. INTRODUCTION

The Kentucky Transportation Cabinet (KYTC) has
) _ A Programming Study for
undertaken this Programming Study to recommend safety Safety Improvements to
US 431 in Logan,
Muhlenberg, McLean, and

state line to the US 60 Owensboro Bypass. The study area, Daviess Counties

improvements along the US 431 corridor from the Tennessee

shown in Exhibit 1.1, passes through the Kentucky counties of
Logan, Muhlenberg, McLean, and Daviess. The purpose of this study is to identify, develop,

and prioritize solutions for safety problems existing along the route.
A. Background

The US 431 Programming Study was initiated by the KYTC in 2003. The study was
originally identified in the KYTC’s Approved 2002 Biennial Highway Construction Program
and Identified Preconstruction Program Plan for FY 2003 Through FY 2008 (generally
referred to as the Six Year Plan) as Item 2-8106.00. The project was described as a
“scoping study for safety improvements to US 431 from the McLean/Muhlenberg County line
to the Tennessee border (Phase 1) and a scoping study for safety improvements to US 431

from the McLean/Muhlenberg County line to the Indiana border (Phase I1).”

Following the study commencement, the boundary between phases was redefined to
divide the project at the Wendell H. Ford Western Kentucky Parkway (Ford Parkway) in
Muhlenberg County. Phase | continues to reference the southern portion and Phase I
references the northern. A portion of the roadway in Logan County was omitted from further
study as it was recently improved to a four-lane cross section. A second portion in Daviess

County between the US 60 Bypass and the Indiana border was also omitted.
B. Project Location

The study area, shown in Exhibit 1.1, runs north-south along the existing US 431
corridor through Logan, Muhlenberg, McLean, and Daviess Counties. The route is primarily
a two-lane rural facility passing through a number of small communities. Larger towns
include Russellville, Central City, and Owensboro. Communities throughout the region rely
on the US 431 corridor as an economic link to cities such as Owensboro to the north and

Nashville to the south.
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I. Introduction

The segment of the corridor in Muhlenberg County was included in the Kentucky 2006
Five Percent report. It is identified as one of the top 5% of state-maintained roadways with

the most fatalities and severe injuries.
C. Programming and Schedule

This study was funded in the FY 2002 (2003-2008) Six Year Highway Plan, with
committed planning funds of $300,000. Subsequent phases of project development,
including Design, Right-of-Way Acquisition, Utility Relocation, and Construction, are not

scheduled in the most recent legislatively approved Six Year Highway Plan.
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Il. Existing Conditions

[I. EXISTING CONDITIONS

Characteristics of US 431 are identified in the following sections. Information is included
about highway systems, geometric characteristics, bridges, traffic conditions, vehicle crashes,
adequacy ratings, and planned highway improvements. Roadway information was summarized
from the KYTC Highway Information System (HIS) database in July 2007. Photographs taken
throughout the study area can be found in Appendix A. Additional information on the existing
conditions is presented in Appendix B, as discussed below. Exhibit 2.1 shows the location of
the study area with breaks at county lines and between phases. A section of the route in Logan
County (milepoints 13.896 — 20.590) was recently improved to a four-lane section and has been
omitted from further study. Copies of the route logs for Phases | and Il are included as Exhibits
B.1 and B.2 in Appendix B.

Exhibit 2.1 — Study Area Mileage

County Begin MP| End MP
Logan 0.000 13.896

20.590 31.050
Muhlenberg-Phase 1 0.000 17.484
Muhlenberg-Phase 2 17.484 27.779
McLean 0.000 11.573
Daviess 0.000 11.367

A. Highway Systems

Major highway systems information is shown in Exhibit B.3 in Appendix B, including
the State Primary Road System, Functional Classification System, National Highway System
(NHS), National Truck Network (NN), Designated Truck Weight Class, and Defense

Highway Network. Major highway systems summarized for the study area are as follows:

e State-maintained roads in Kentucky are categorized under the State System, ranging
from the highest order classification to the lowest as follows: State Primary roads,
State Secondary roads, Rural Secondary roads, and Supplemental roads. State
Primary routes are those routes which are considered to be long-distance, high-
volume intrastate routes that are of statewide significance. Mobility is the prime
function of the routes which can be distinguished by high traffic-carrying capacity.
These routes link major urban centers within the state and/or serve as major regional

corridors. US 431 is categorized as a state primary route throughout the study area.
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Il. Existing Conditions

e One of 13 functional classification categories is assigned to each state-maintained
road in Kentucky, based on the function the road provides and whether the road is in
an urban or rural setting. These are classified from highest to lowest and by
geographic designation as: Rural Interstate, Urban Interstate, Other Rural Freeways
and Expressways (Principal Arterial), Other Urban Freeways and Expressways
(Principal Arterial), Other Rural Principal Arterial, Other Urban Principal Arterial,
Rural Minor Arterial, Urban Minor Arterial, Rural Major Collector, Urban Collector,
Rural Minor Collector, Rural Local, and Urban Local. In the study area, US 431 is an

arterial, varying by location between Urban and Rural, Principal and Minor.

e The NHS, first established in 1991 by the Intermodal Surface Transportation
Efficiency Act (ISTEA), includes Interstate Highways and other significant Principal
Arterials important to the nation’s economy, defense, and mobility. US 431 is not a

component member of the NHS.

e The NN includes roads designated for use by commercial trucks with increased
dimensions (102 inches wide; 13 feet, 6 inches high; semi-trailers up to 53 feet long;
and trailers up to 28 feet long — not to exceed two trailers per truck). The 102-inch
wide trucks may also travel within 5 miles of a NN highway to pick up or deliver
goods or commodities or to access essential services, such as fuel, lodging, or food.
Portions of the route in the study area have been state or federally designated to the
NN.

e Kentucky Revised Statutes impose weight limits on the state-maintained highway
system. There are three weight classification limits: (1) AAA — 80,000 Ibs. maximum
gross vehicle weight; (2) AA — 62,000 Ibs. maximum gross vehicle weight; and (3) A
— 44,000 Ibs. maximum gross vehicle weight. For special circumstances, occasional
exceptions are granted for over-dimensional or overweight vehicles by permits
issued by the KYTC, Division of Motor Carriers. In the study area, US 431 has a

weight classification limit of AAA.

Portions of the route have also been included on the Bike Route System and the Scenic
Byway System, as summarized in Exhibit B.4. Three bike trails intersect US 431 while
traveling on other routes. One trail, the Midland Kentucky Trail, follows US 431 for
approximately 0.3 miles in Muhlenberg County. US 431 is also part of the Blues to
Bluegrass Scenic Byway in Muhlenberg County.
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Il. Existing Conditions

B. Geometric Characteristics

Geometric characteristics for major routes in the study area are listed in Exhibits B.5
and B.6 for Phases | and IlI, respectively, including the number of lanes, lane widths,
shoulder widths, roadway type, local terrain, speed limits, percent passing sight distance,

and pavement type.

In the study area, US 431 lies on flat to rolling terrain with a primarily undivided, two lane
cross-section and with driving lanes ranging from 9 to 12 feet in width. 80% of the corridor
length in Phase | and 23% of the length in Phase Il has driving lanes less than 12 feet wide.
Sidewalk facilities are provided alongside US 431 in some of the developed areas, including

portions of Central City, Russellville, and Livermore.
C. Bridges

Bridge data for the structures along US 431 are presented in Exhibits B.7 and B.8 for
Phases | and Il. A bridge with a sufficiency rating less than fifty (50.0) is considered to be
eligible for replacement with federal funds under the Federal-Aid Highway Bridge
Replacement and Rehabilitation Program. Bridges can be rated either structurally deficient
or functionally obsolete. Within the project area, only the structure at Muhlenberg County
milepoint 27.7 (497-foot long Overflow Structure) is structurally deficient and falls below a
50.0 sufficiency rating. It was noted in a previous report that this structure should be
replaced if the route is widened in this area. Phase | contains seven bridges listed as

functionally obsolete; Phase Il also contains seven functionally obsolete structures.

With the designation of the southern portion of US 431 as a part of the NN, narrow
bridges south of Russellville will likely serve higher volumes of wide vehicles. There are two

narrow structures within this section of roadway:
e Bridge over South Fork of Red River, Logan County MP 0.987, 318 feet long; and
e Bridge over North Fork of Red River, Logan County MP 4.025, 318 feet long.
D. Traffic and Operational Measures

Existing (Year 2007) and estimated future (Year 2030) traffic and operational conditions
are discussed in the following subsections for each major route in the study area. Exhibits

B.9 through B.14 depict key traffic information along the route for both analysis years.
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Il. Existing Conditions

1. Existing Traffic Volumes (Year 2007)

Traffic volumes on US 431 range from 2,580 vehicles per day (vpd) near the
Logan/Muhlenberg County line to 29,900 vpd in Owensboro. The roadway, like many in
this portion of Kentucky, follows the rolling terrain, resulting in numerous curves and
grades and the associated sight distance limitations. The speed limit is 55 mph,
dropping as low as 35 mph passing through various communities. Exhibits B.9 and
B.10 tabulate traffic characteristics for Phases | and I, respectively.

A large number of heavy trucks were observed in Muhlenberg County due to coal
mining operations. According to 2005 data from the KYTC Coal Haul Highway System,
as much as 3 million tons of coal is hauled by truck along segments of US 431 south of
the Ford Parkway in Muhlenberg County. North of the parkway, as much as 2 million
tons are hauled annually through segments concentrated in Muhlenberg County, but
routes extend as far north as southern Owensboro. Reported haul weights are shown in
Exhibits B.11 and B.12. Plans for a new $3.3 billion power plant north of Central City
may further increase hauled tonnages and, therefore, increase the number of heavy

trucks.
2. Level of Service (Year 2007)

The Level of Service (LOS) is a qualitative measure of highway traffic conditions, as
defined in the 2000 Highway Capacity Manual (HCM), published by the Transportation
Research Board (TRB). Individual levels of service characterize these conditions in
terms of speed, travel time, freedom to maneuver, traffic interruptions, and comfort and
convenience. Six levels of service are defined and given letter designations from A to F,
with LOS A as the best condition, representing free flow conditions, and ranging to LOS
F, representing severe congestion and/or time delays. Typically, a minimum of LOS D is
considered acceptable in urban areas and LOS C is considered acceptable in rural

areas.

On US 431, LOS throughout rural portions of the corridor is restricted by limited
passing opportunities and the frequency of access points. Generally, LOS drops to
lower levels within the towns and small developed areas along the roadway. Most
undeveloped sections function at a LOS D or better. Exhibit B.13 displays maps of the
2007 LOS.
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Il. Existing Conditions

3. Estimated No-Build Future Traffic (Year 2030)

No-Build future traffic was estimated using historic growth rates and assuming no
significant changes to the roadway. The growth rates were based on KYTC's historic
traffic counts for each study area route. The annual growth rate used for projecting
future traffic was 1.45%, resulting in 2030 traffic volumes ranging from 3,600 vpd in
undeveloped rural areas to 41,600 vpd in Owensboro.

4. Estimated No-Build Future Level of Service (Year 2030)

Significant increases in traffic volumes further deteriorate level of service. For future
year 2030 traffic projections, most of the route is anticipated to function at a LOS D or E.

Details are presented graphically in Exhibit B.14.
E. Crash Analysis

The safety analysis was based on a methodology developed by the Kentucky
Transportation Center (KTC) to locate roadway “segments” based upon traffic volumes and
geometric characteristics which correspond to high crash concentrations. The procedure
was also used to identify the location of 0.10-mile “spots” which demonstrate high crash
frequencies. Each segment or spot is assigned a critical rate factor (CRF) based on
formulas published by the KTC. The CRF is one measure of the safety of a road, expressed
as a ratio of the crash rate at the study location to the average crash rate for roadways of
the same functional classification throughout the state.

If the Critical Rate Factor is 1.00 or greater, it is assumed that crashes are happening
due to circumstances that cannot be attributed to random occurance. Therefore, it should
be studied in more detail to ascertain if there are remedial actions that could be taken to

improve the overall safety of the facility.

A crash analysis was completed based on 2003-2006 data available from the KYTC's
CRASH database. Calculations for the segments and spots along US 431 are summarized
by county and phase in Exhibits B.15 and B.16. Segments and spots with a CRF greater
than 1.00 are shaded to add emphasis. A total of 40 high CRF spots were identified during
this crash analysis, with CRF as high as 4.85.
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Il. Existing Conditions

F. Adequacy Ratings

The KYTC HIS database provides an adequacy rating percentile for state-maintained
arterials and most major collectors. The composite rating is based on the condition, safety,

and service component scores of the route, as described below:
¢ The Condition Index considers only the condition of the road’s pavement.

e The Safety Index is evaluated based on lane width, shoulder width, median widths,

alignment, and critical crash rate factors.
e The Service Index rates the route’s volume-to-capacity ratio and access control.
Exhibit B.17 depicts the adequacy ratings assigned to the entire length of US 431.

Almost one-third of the segments fall into the lowest quartile of the composite adequacy
rating scheme. A concentration of poorly rated segments lie in southern Muhlenberg

County, primarily because of low Safety Index values.
G. Programmed Highway Improvements

Since this programming study began in 2003, a number of highway improvement
projects have been programmed for US 431. A synopsis of these is shown in Exhibit 2.2.
The “Final Phase” column represents the last phase scheduled as of the 2006-2012

Highway Plan.

Exhibit 2.2 — Programmed Highway Improvements

Item No. County BMP EMP |Project Description Final Phase Year
02-5006.00 Mibg 13.200 13.300 |Rockfall Correction C 2003

02-9.00 McLean 5.988 6.088 |Reconstruct KY 136 Intersection C 2003
02-972.00 McLean 8.265 8.365 |Realignment at KY 1080 C 2004
02-900.00 Mlbg 6.200 6.400 |Improving Dead Man's Curve C 2006
02-977.00 Mlbg 23.900 24.100 |Realignment north of S Carrollton C 2006
03-994.00 Logan 4.145 4.245 |Realignment at KY 663 C 2007
03-8309.00 | Logan/MIbg| 25.718 17.250 |Reconstruct to 4-lane D 2008
03-273.01 Logan 21.311 25.718 |Reconstruct to 4-lane U 2008
02-160.00 Mlbg 15.524 15.824 |Improving RR Crossing C 2009
02-976.00 Mibg 22.400 22.700 |South Carrollton Realignment C 2009
03-311.10 Logan Russellville Southern Bypass U 2010

Additional projects completed along the study corridor include adding turning lanes in

Beechmont (Muhlenberg County) for a new school and widening in Owensboro (Daviess

County) from Home Depot to Martin Luther King loop.

US 431 Programming Study
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I1l. Environmental Overview

[ll. ENVIRONMENTAL OVERVIEW

An Environmental Overview Report was developed in 2004 for the US 431 project area. A
preliminary environmental analysis was completed to identify potential issues and concerns
within the defined US 431 study area, extending 2,000 feet on either side of the existing

alignment. This chapter presents a summary of the Environmental Overview.

Relevant environmental data for the four-county area was collected and then mapped using
GIS applications. Additional “windshield surveys” were conducted within the project area. From
these venues, an overview of environmental concerns within the project area was assembled,
and issues have been identified that will require consideration for any likely transportation

improvements.

An electronic copy of the full text of the Environmental Overview Report is available in
Appendix C, including maps depicting the location of the discussed features. For each county,
information is presented on Natural and Manmade Water Features; Biotic Communities; Social,
Economic, and Environmental Justice Concerns; Historic and Archaeological Sites; Prime and
Unique Farmland Concerns; UST, HAZMATSs, Oil, and Gas Concerns; and Additional Issues.

The following sections summarize the findings of this Overview Report.
A. Logan County Environmental Issues

Water Features — A number of manmade water resources are located within the study
area, including multiple water tanks, public supply facilities, water lines, wells, and gauges.
There are also a number of natural water resources: the Mud and Red Rivers divide the
county into two main watersheds. The proximity of the rivers creates floodplain concerns:
Adairville and portions of Russellville lie in FEMA’s 100 year flood zones. A total of 65
individual streams are concentrated in the northern half of the county; karst topography
south of Russellville limits the number of aboveground streams occurring here. Over 182
acres of wetlands have been identified, similarly concentrated in the northern half of the
county around stream corridors and floodplains. The Natural Resources and Environmental
Protection Cabinet (NREPC) has not identified any Outstanding Resource waters or Wild
Rivers. Though there are no lakes in this portion of the study area, small farm ponds are

common.

Biotic Communities — Records from the Kentucky State Nature Preserves Commission
(KSNPC) and the US Fish and Wildlife Service (USFWS) identify a number of endangered,

threatened, and special concern species in the project area, including as many as six plant
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I1l. Environmental Overview

species and five animal species. The Indiana Bat is the only species that appears in the

databases of both agencies.

Social, Economic, & Environmental Justice — A number of community sensitive
locations lie within the study area. Within the 4,000 foot wide corridor, there are four
churches, five cemeteries, an elementary school, and various businesses and industries
concentrated around Russellville. There are fifteen major manufacturing sites in the city;
Logan Aluminum is the largest, employing 1,100 persons.

An environmental justice profile was developed for the study area based on 2000
Census data. Minority population concentrations above the state and county averages exist
in Tracts 9603, 9605 (north and south of Russellville, respectively) and 9606 (southern
portion of the county). Concentrations of persons living in poverty are greater in Tracts 9602
(northwestern Logan County), 9603, and 9604 (west of Russellville) than statewide and
countywide averages. Additional environmental justice information is presented in Chapter
4 and in the Environmental Justice Overview prepared by the Green River, Barren River,

and Pennyrile Area Development Districts.

Historic Sites — Numerous historical points of interest
exist in Logan County dating back to the American Civil
War. Among these sites are a 2,100 acre historic district in

Russellville and other historic structures, two of which are

listed on the National Register of Historic Places. There are

also 23 officially registered archaeological sites. Sexton House at US 431
intersection with US 79

Farmlands — An estimated 79% of land area in the county is harvested cropland; over
44% is designated as prime farmland. Karst features in the southern portion of the county
may allow agricultural chemicals an opportunity to infiltrate underground water systems.

Relocating portions of the US 431 corridor could increase this concern.

Monitored Sites and Wells — Monitored sites, HAZMAT disposal sites, permitted
discharge locations, and wells are common in the area. The most significant issue in this
category is a CERCLIS/Superfund site west of Lewisburg which should be avoided unless
further investigation finds no environmental hazards. Information about the other sites is

presented in the complete Environmental Overview and its appendices.
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I1l. Environmental Overview

Additional Concerns — Six fault lines run predominantly east-west between Lewisburg
and Logan Aluminum. There is also a sewage treatment plant on the edge of the 4,000 foot

wide corridor just north of the Russellville corporate limits.
B. Muhlenberg County Environmental Issues

Water Features — Numerous manmade water resources are located within the study
area, including multiple water tanks, water lines, and abandoned wells. The Green River
runs along the eastern boundary of the county. Its watershed covers the entire area. There
are also 101 individual streams in the study area. The NREPC has not identified any
Outstanding Resource waters or Wild Rivers. Though there are no lakes, the gently rolling
terrain facilitates the pooling of small ponds throughout the county. Additionally, there are
approximately 900 acres of wetlands. Portions of the study area north of KY 949, near
Drakesboro, and at the northern end of the county have been classified as FEMA Zone A

(100 year floodplain).

Biotic Communities — The KSNPC and USFWS list as many as two plant species as
threatened. The Pyramid Pigtoe bivalve is listed as an endangered animal species by both
agencies. The habitat of the Copperbelly Water Snake is subject to conditions outlined in
the Kentucky Department of Fish and Wildlife Resources (KDFWR) Conservation
Agreement. The Peabody Wildlife Management Area provides a 264 acre refuge within the
study area.

Social, Economic, & Environmental Justice — Seventeen community sensitive

locations were identified within the 4,000 foot wide
study area. This includes 11 churches, 2

elementary schools, and 4 historic cemeteries.

Central City provides the industrial base for the

county, with 11 major manufacturing sites. Retalil

o o

trade and services compose the largest : LN
Church along US 431 in South Carrollton

employment sector percentages, followed by
manufacturing. The 2001 unemployment rate is over 10% and puts Muhlenberg County at

nearly double the state and national unemployment rates.

Four census tracts cover the study area. Concentrations of minority populations below
state averages in each of these should be considered in future phases. Each tract also

shows a higher concentration of persons living in poverty than state and county averages.
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Field review confirms that the project area contains evidence of low-income housing

developments.

Historic Sites — The study area within Muhlenberg County is home to one historic
structure and one historic land marker. There are also 18 known archaeological sites,

predominantly located north of Drakesboro.

Farmlands — An estimated 35% of the county is harvested cropland, supporting a $47
million agriculture economy. Though most farmland areas would not be affected by
construction, irregular runoff and poor drainage caused by new development could impact

farming.

Monitored Sites and Wells — Monitored sites, HAZMAT disposal sites, permitted
discharge locations, and wells are common in the area. The most significant issue in this
category is a CERCLIS/Superfund site south of Central City, a quarter-mile west of US 431.
There are also a number of UST and well sites identified; information about the other sites is
presented in the complete Environmental Overview and its appendices. Because this area
is located within the Western Kentucky Coal Field, it has seen a high amount of
geotechnical activity which increases the potential for environmental hazards and

contaminations.

Additional Concerns — There are nine fault lines crossing the study area. There are

also three sewage treatment plants and a tire dump along the corridor.
C. McLean County Environmental Issues

Water Features — Similar to the other counties in the study area, McLean County
contains various water resources. Water tanks, wells, and lines are located throughout the
corridor; there is also a water gauge on the Green River in Livermore. The Green River is
the major waterway in the county, merging with the Rough River near Livermore. Forty-five
individual streams throughout the county drain through this watershed. No Outstanding
Resource waters or Wild Rivers occur within the study area. Farm ponds exist along the US
431 corridor although there are no natural or manmade lakes. Approximately 328 acres of
wetlands line the stream and river channels and floodplains. Floodplains in the area vary
from FEMA Zone A (inundated by a 100 year flood) to Zone X (beyond the range of a 500
year flood).
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Biotic Communities — USFWS and KSNPC records report up to two threatened plant
species and one possible threatened animal species. The habitat of the Copperbelly Water

Snake is subject to conditions outlined in the KDFWR Conservation Agreement.

Social, Economic, & Environmental Justice — McLean County has relatively few
community sensitive locations within the study area: three churches, one school, and two
cemeteries. Industry, retail, and services comprise the largest sectors of the economy.
County unemployment rates are higher than both state and national levels.

Environmental justice data for McLean County was taken from 2000 US Census data for
two tracts. Both have minority populations less than one percent, well below state and
county averages. Poverty rates are comparable to state and county averages. More

environmental justice data is presented in Chapter 4.

Historic Sites — There are several historic points of interest in the study area. There are

21 historic sites within the study area; 16 of these fall within a one-block area of Livermore

although it is not officially designated as
a Historic District. The Livermore Bridge
is the only river bridge in the world which
begins and ends in the same county,
spans two rivers, and crosses another

county. There are three additional

National Register approved/eligible sites

Livermore Green River Bridge

near Livermore and ten known archaeological sites.

Farmlands — Harvested cropland makes up an estimated 65% of the land area in
McLean County. The potential for crop damage due to flooding in the fertile floodplains
around the Green and Rough Rivers is an ever-present reality. Any corridor relocations may
result in land use changes which could impact farmlands.

Monitored Sites and Wells — UST sites, oil and gas wells, and permitted disposal
locations are common along the study route which may impact roadway improvements. As
part of the Western Kentucky Coal Fields, this county has experienced a large amount of
geotechnical activity which may increase the potential for environmental hazards and

contaminations.

Additional Concerns — In addition to the previously discussed features, there are eight

fault lines crossing the study area between the Green River and the Daviess County line. A
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sewage treatment plant lies at the northern end of the corridor east of the existing alignment.
A riverport and intermodal terminal within the 4,000 foot wide corridor at Livermore provide

transport/shipping services for grains.
D. Daviess County Environmental Issues

Water Features — This county has a number of water facilities falling within 2,000 feet
of either side of the existing US 431 alignment: two public water supply facilities, two water
treatment plants, and a water tank, in addition to wells and water lines. The Ohio River
forms the northern border for both the county and the state, but Daviess County is part of
the Green River watershed to the south. Streams and wetlands are common in the study
area although there are no lakes and few ponds. No Outstanding Resource waters or Wild
Rivers have been identified in the area. Most of the area is within 500 year floodplain

elevations; an area around Panther Creek is within 100 year floodplain levels.

Biotic Communities — According to KSNPC and USFWS records, no threatened or
endangered plant species are found within the study corridor. There is one possible animal
species listed as endangered. The habitat of the Copperbelly Water Snake is subject to

conditions outlined in the KDFWR Conservation Agreement.

Social, Economic, & Environmental Justice — Community sensitive locations within
the project area include four churches, Brescia and Kentucky Wesleyan Colleges, seven
other schools, and a cemetery. Services, government, and retail trade are the largest
industries based on 2000 data. Income levels and unemployment rates are comparable to
state averages.

Based on 2000 Census rates, minority populations exist in Tracts 2, 3, and 5 (south
central Daviess County and central Owensboro west of US 431). These tracts also have a
higher percentage of persons living in poverty than state and county averages. Residential
dwellings exhibiting low-income housing characteristics were encountered during a field

review.

Historic Sites — Four historic districts are located within Owensboro. There are 121
identified historic structures, 22 of which are listed on the National Register of Historic
Places. There are also a number of historic markers and monuments. No separate
archaeological sites have been identified in the study area, but they are likely to exist around

any historic structures.
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Farmlands — Daviess County is the state’s highest producer of soybeans. It is
estimated that 64% of the area is harvested cropland. Any relocations of the US 431

alignment may lead to land use changes and impacts to farmlands.

Monitored Sites and Wells — There are a number of monitored sites, HAZMAT disposal
sites, UST locations, and oil/gas wells in the study area. The primary issue in this category
is a CERCLIS/Superfund location along US 431 in Livia. High amounts of geotechnical
activity increase the potential for hazards and contaminations.

Additional Concerns — Seven fault lines cross the study area, concentrated in the
southern portion of the county. There are two sewage treatment plants in the area. In
addition, the Division of Environmental Analysis cautions that noise factors could be a

concern in Daviess County.
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IV. ENVIRONMENTAL JUSTICE OVERVIEW

The US 431 project area covers portions of four
Kentucky counties and has the potential to impact the
diverse populations living there. An Environmental
Justice overview was prepared jointly by the Barren
River, Green River, and Pennyrile Area Development
Districts (ADD) in 2004 to provide information about

these populations in order to assist the KYTC in

Environmental Justice

“Fair treatment and meaningful
involvement of all people regardless of
race, color, national origin, or income
with respect to the development,
implementation, and enforcement of
environmental laws, regulations, and
policies.”

--US EPA

making informed and prudent transportation decisions in the project area. Data on race, poverty

levels, age groups, and disability status were compiled from the US Census Bureau, the KYTC

Division of Planning, conversations with local officials in the study area, and field reviews. The

following sections outline the findings of this investigation.
Environmental Justice Report is located in Appendix D.

A. Phase | Environmental Justice

A full text version of the

Phase | of the US 431 Programming Study extends from the Tennessee state line at
Logan County to the Ford Parkway in Muhlenberg County. The study corridor is defined
along the existing US 431 alignment, 2,000 feet on either side.

Logan County contains small concentrations of minority and low-income groups located
within Russellville from Rhea Boulevard to Ninth Street. There is also an identified
concentration of low-income persons in Lewisburg, just east of US 431. In Adairville, two
elderly/low-income housing complexes (the Adairville Arms and Robert L. Staggers Manor)
and a mobile home community are located just east of US 431. No clusters of disabled
persons were identified although one Tract exhibited a higher population percentage of

disabled persons than national, state, or county rates.

Muhlenberg County south of the parkway contains minority population levels below
national, state, and county levels. Minority population clusters were identified in small
neighborhoods in Drakesboro west of US 431 and in Cleaton just beyond the study corridor
to the east. Low income population concentrations are elevated for all Tracts within this
county but no specific concentrations were identified; this reflects the high poverty rate of
the county overall, which has one of the highest unemployment rates in the state. Likewise,

no concentrations of elderly or disabled persons were identified.
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B. Phase Il Environmental Justice

Phase Il of the US 431 Programming Study extends from the Ford Parkway in
Muhlenberg County to the US 60 Bypass in Owensboro, Daviess County, approaching the
Indiana state line. The study area is again defined as a 4,000 foot wide corridor centered on
the existing US 431 alignment.

Muhlenberg County north of the parkway contains the Green River Correctional
Complex, contributing to elevated minority population levels. Additionally, a predominantly
African American neighborhood was identified in Central City west of the existing US 431
alignment. No low income concentrations were determined, but both a nursing home and
an apartment complex in Central City do contain concentrations of elderly persons. Block
Group 4 in Tract 9602 (southwestern Central City) exhibits an elevated percentage of
disabled persons, but no concentrations were identified; further study is recommended for

this particular Block Group.

McLean County contains multiple low-income housing units in Livermore near Prells
Lane, Sixth Street, and Ridge Court. The Sixth Street area also hosts concentrations of
elderly and disabled persons. Two nursing homes lie within the town of Livermore. There is
an increased percentage of disabled persons in both Tracts in McLean County; further study

is recommended to identify likely concentrations.

Daviess County contains higher percentages of multiple minority groups — Asian,
Hispanic, African American, and ‘Other’ — with a concentration appearing in an apartment
complex on the edge of the study corridor. A senior citizen’s personal care home and some
low-income housing developments were identified as concentrations of elderly, disabled,
and/or low-income populations, but are located far enough from US 431 that it is unlikely
they will be impacted. Due to high concentrations of minority, elderly, disabled, and low-

income populations, Block Group 4 of Tract 17.01 is recommended for additional study.
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V. PURPOSE AND NEED STATEMENT

along US 431 in Kentucky. As a secondary goal, increasing access
and connectivity for this regional corridor is also desirable. Projects

identified as part of this study should address these needs.

A.

The general purpose of this study is to improve highway safety Purpose and Need
- Improve Safety

- Increase Access &
Connectivity

Improve Safety

The existing US 431 corridor winds from the Tennessee state line in Logan County to
the Owensboro Bypass in Daviess County. Sections of the route take on urban and rural

characteristics, depending on their setting.

For the most part, US 431 is a two-lane undivided highway with 9 to 12 foot lanes and
narrow shoulders. Especially in rural areas, numerous horizontal and vertical curves restrict
sight distances and create potential safety problems along the existing alignment. Single
vehicle collisions with objects are common in rural portions of the route; limited sight
distance and driveways without turn lanes also lead to rear end and angle type collisions. In
urban areas like Central City and Owensboro, the cross-section expands to 3 or 4 lanes with
turning bays, curb-and-gutter, and sidewalks in select areas. Concentrations of access
points increase conflict opportunities in the developed portions of the corridor, reflected in an
increased number of rear end and angle type crashes as driveway densities and traffic

volumes increase.

In the four year analysis period from 2003 to 2006, there were 583 reported crashes in
the Phase | portion of the route, including 11 fatalities and 165 injuries. For Phase I, there
were 611 reported crashes during the same period, including 9 fatalities and 191 injury

crashes. A total of 4 segment and 26 spots with a CRF above 1.00 were identified in Phase

Crash Rates by Vehicle Miles Travelled (VMT)

I; 4 segments and 14 spots with a CRF above

Crash rates by county along US 431, based on
2007 ADT for crashes occurring 2003-2006:

Muhlenberg (Ph I): 1.6 crashes / 1,000,000 VMT

1.00 were identified in Phase II.

The portion of US 431 in Muhlenberg

Logan: 2.4 crashes / 1,000,000 VMT County was identified in the KYTC 2006 “Five

Muhlenberg (Ph II): 3.3 crashes / 1,000,000 VMT

Percent Report,” a federally-mandated list

McLean: 1.4 crashes /1,000,000 VMT
Daviess: 0.8 crashes / 1,000,000 VMT

Compared to a statewide rate on all state roads of
approximately 1.9 crashes / 1,000,000 VMT

describing the top 5% of locations along state
highways exhibiting the most severe highway

safety needs. This 28-mile length of roadway
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had 13 fatalities and 31 incapacitating injuries in the period 2003-2005.

In addition, the high percentage of heavy coal trucks utilizing the existing route further

exasperates safety and operational conditions.
B. Improve Access and Connectivity

Improvements to the roadway should also improve access and connectivity between
highways and communities located within and around the project corridor. US 431 is
strategically located between the William H. Natcher Green River Parkway and the Edward
T. Breathitt Pennyrile Parkway to provide regional north-south connectivity between
Tennessee and Indiana, with access to several cities and numerous small communities

between.

Level of Service (LOS), used to describe traffic flow along the route, degrades to E or F
in many of the small developed areas along the two-lane portions of the route. Frequent
stops and limited passing opportunities increase travel times between destinations. On this
regionally significant route, individual bottlenecks create a negative perception of the route
overall and deter long distance trips. Addressing existing geometric deficiencies will have a
positive impact on access at both local and regional levels. It may also improve the

economic development potential throughout this corridor.
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VI. INITIAL PROJECT INPUT

Throughout the course of the study, opportunities were given to local officials and
government agencies to provide input to the study process through a correspondence letter.
Because no future phases have been scheduled for this project, it is difficult to anticipate what
future projects may result; therefore, no formal meetings were held with elected officials or the
public. Before any spot improvements were identified, the project team requested input from a
variety of public agencies. This chapter describes the input received through the first project
team meeting, resource agency coordination, and additional correspondences. Additional team
meetings are discussed as part of the alternatives development and refinement processes in

later chapters.
A. Project Team Meeting |

A project team meeting was conducted October 23, 2003, in Central City, Kentucky.
Attendees included representatives from KYTC Districts 2, 3, and Central Office; FHWA; the
Green River, Pennyrile, and Barren River ADDs; and the study consultant, Wilbur Smith
Associates (WSA). Muhlenberg County Judge Executive Rodney Kirtley also joined the
meeting. The project team convened to discuss the purpose, goals, and objectives of the
proposed project and to review preliminary existing conditions data for the study corridor.

The meeting minutes are included in Appendix E.

This programming study is intended to recommend safety improvements on US 431,
divided between two phases. Two prior study reports were noted. Discussion focused on

the following items.
e US 431 provides an economic link to Owensboro for communities to the south.

e The primary goal of the study is to improve safety, considering both short term and
long term projects. Auxiliary goals include improving access and regional

connectivity.

e Public input will be sought through resource agency coordination. Since no future
phases of the study are approved, it is difficult to anticipate what future actions may

result from the study’s recommendations.
B. Resource Agency Coordination

Many local, state and federal resource agencies, with diverse areas of public

responsibility, were included in this planning process. Input was solicited through written
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requests from the Division of Planning in September 2004. Each agency was sent a copy of
the study area map, maps showing traffic volumes and Level of Service (LOS) for 2003 and
2030, crash information maps, and environmental footprint maps by county. A copy of the
letter submitted to the agencies, a list of addressees, and copies of the response letters
from the various resource agencies are located in Appendix F. This section describes the
input received from these organizations. The remainder of recipients did not provide a

response.

The following 28 agencies and individuals responded by offering comments or concerns

regarding the project.

e Barren River ADD — This study seems to identify the locations presenting safety

concerns, but it would be helpful if additional crash information were given.

o Delta Regional Authority — The project would be beneficial to the DRA counties, but no

additional comments are offered at this time.

e Eldon Eaton, Mayor of Livermore — The city supports widening US 431 to improve safety
and increase business prospects. The segment of roadway at the foot of the Green
River Bridge is cited as a dangerous intersection; widening could alleviate this problem

spot.

e Federal Aviation Administration — As long as construction activities do not exceed 200
feet in height, no impacts to FAA are anticipated.

o Greater Owensboro Chamber of Commerce — Improving US 431 from Muhlenberg
County north to Owensboro is vital for much of the retail community, especially the
portion of US 431 which has seen tremendous growth in recent years. US 431 has
developed a reputation for being narrow and dangerous. It is widely believed that
consumers in McLean and Muhlenberg Counties avoid US 431 and travel south to
Bowling Green instead of taking the shorter trip to Owensboro. Spot safety
improvements are long overdue and a vital concern to the business community. The
Chamber of Commerce would like to request (1) Phase Il of this project be given top
priority; (2) Phase Il improvements would be incorporated into the Six Year Plan; and (3)

the KYTC would initiate a plan to 4-lane the existing route.

e Kentucky Cabinet for Economic Development — Logan County has five industrial sites;
two of these, Lewisburg and Adairville, may be impacted due to any road widening.
Muhlenberg County has no direct impacts anticipated for existing industrial sites or
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available buildings. The closest site is 5 to 6 miles west of the project corridor although
some access improvement and regional connectivity may result. No buildings or
industrial sites in McLean County are expected to be impacted. In Daviess County,
direct impacts are anticipated as several building are either located on US 431 or are
one block removed. This project would improve traffic ingress and egress for

Owensboro, thus addressing the transportation needs of the community.

e Kentucky Commerce Cabinet — There are several areas of interest relating to cultural
activities and a developing tourism industry which could be impacted by roadway
improvements. Phase | has sensitive areas due to the large number of historical sites,
wildlife management areas, and national wetlands. Environmental impacts upon these
areas should be a particular concern. Improvements in Phase Il may impact national
wetlands and river ways. There are several historic structures in Livia and a cemetery in

McLean County which may be impacted.
o Kentucky Department of Agriculture — No specific concerns are noted.

o Kentucky Department of Aviation — There are no impacts anticipated to airports or air
traffic. If construction equipment exceeds 200 feet above ground level, a permit is

required.

o Kentucky Department of Fish and Wildlife Resources — Based on current information, 15
federally-listed threatened or endangered species occur within 10 miles of the project
area and 68 state-listed threatened or endangered species have been identified within
two miles of the corridor. Habitats likely to contain these species should be surveyed.
Impacted wetlands should be delineated. Key forestry, water resources, and erosion

control measures are suggested to minimize lasting impacts.

o Kentucky Department for Natural Resources — One active rock quarry lies in the project
area, south of Lewisburg in Logan County. Additionally, the project lies in an area of

known oil and gas exploration activity which may require coordination with owners.

e Kentucky Department of Parks — The study will not directly impact any Department of
Parks facilities; however, the route is in the vicinity of Lake Malone and Ben Hawes

State Parks. Sediment control to prevent runoff to the lake is a concern.

o Kentucky Division for Air Quality — Precautions should be taken to prevent particulate

matter from becoming airborne, including covering open bodied trucks and avoiding
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depositing earth onto paved roadways. Open burning is prohibited for all but the
express purposes detailed in the Open Burning Fact Sheet. The project must meet the
conformity requirements of the Clean Air Act and the transportation planning provisions
of Titles 23 and 49 of the US Code. The division suggests investigating local

government requirements as well.

o Kentucky Division of Conservation — There are three agricultural districts in Logan
County which may be impacted by the project. State agencies are required to mitigate
any impact their programs may have on these districts. Additionally, prime farmlands
and farmlands of statewide importance could be impacted by the project. Best

management practices are also recommended to control erosion and sedimentation.

e Kentucky Division of Forestry — No specific problems with individual trees or forestland
were identified along this route. Native tree planting is encouraged to replace trees

cleared for highway construction or agricultural uses.

o Kentucky Division of Mine Reclamation and Enforcement — This project would not impact
any active mining operations and there are no proposed new operations in the area. Itis
likely to encounter oil and gas wells; owners may need to be contacted if these are

impacted.
e Kentucky Education Cabinet — This agency has no comments at this time.

o Kentucky Geological Survey — Phase | lies in the Mississippian Plateau and Western
Kentucky Coal Field physiographic regions. Karst features, such as caves and
sinkholes, unconsolidated sediments along streams, and pre- or post-landslide hazards
are likely to be encountered. It is likely to encounter ownership issues for oil and gas
wells, as well as coal and limestone deposits. The corridor crosses several natural gas
pipelines, compressor stations, and other related service facilities within Phase |I.
Numerous faulted areas occur in the Coal Field region. Some limestones, excepting St
Louis Limestones, may be usable for construction activities. Peak ground acceleration
due to earthquake ground motion is 0.09 to 0.15g, with a low potential for slope

liquefaction or failure.

Phase Il lies in the Western Kentucky Coal Field physiographic region as well.
Unconsolidated sediments are likely and may result in pre- or post-landslide hazards.
Oil and gas wells, coal, and limestone in the area may lead to ownership issues. There

are several natural gas pipelines crossing in the current corridor, and it is possible to
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encounter compressor stations and other related service facilities. It is likely Phase I
may cross over abandoned underground mines. Limestone beds may be useful as
construction stone. Faulted areas may be encountered. Peak ground acceleration due
to earthquake ground motion is 0.15g, with a low potential for slope liquefaction or failure

in unconsolidated sediments.

e Kentucky Justice and Public Safety Cabinet, Vehicle Enforcement — Any widening
should accommodate large trucks, especially since US 431 was added to the designated
highway list to improve truck access to Russellville. No other problems with roadway

widening are foreseen.

o Kentucky State Nature Preserves Commission — Rare plant species may occur along the
roadside, especially in the Russellville area. Mitigations and native species restoration

may be necessary if these are impacted.

o Kentucky State Police, Henderson — Specific improvements are suggested, including
widening (Muhlenberg Co MP 0.00-1.50), shoulder upgrades (Muhlenberg Co MP 0.00-
2.50, 5.00-11.60), turning lanes (Main St intersection at Island, KY 140 intersection at
Utica), and straightening (Daviess Co MP 2.50-5.00) the existing alignment.

e Kentucky State Police, Madisonville — Traffic and LOS are greater in the Phase Il
portions of the study area than Phase I, both for the current year and future. More injury
and fatality crashes in Muhlenberg County occur along US 431 south of the parkway
than north. Widening (entire route), truck/passing lanes (near KU plant at Central City),
warning signage for high crash sites, and improved clear zones are recommended.
Additionally, high crash zones in need of special consideration were identified at MP
5.000-6.000, MP 8.000-9.900, MP 11.000-12.100, MP 18.240-19.117, and MP 22.000-
24.347 in Muhlenberg County.

[Note: Comments from the State Police Madisonville branch were reviewed during the
second project team meeting. It was decided during this discussion that the suggested
warning signage in high crash zones will not address safety issues along the alignment
and may create a false sense of security in unmarked zones. This creates a liability

issue therefore the signage recommendation will not be pursued further.]

e KYTC Geotechnical Branch — From Tennessee to Russellville, US 431 is underlain by
various limestones and sandstone. Sinkholes are likely to be encountered and should

be avoided if possible. Few or no streams should be encountered due to subsurface
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drainage. From Russellville to Central City, the route is underlain by various limestones
and sandstones and the Lisman, Carbondale, Tradewater, Caseyville, Waltersburg,
Golconda, and Cypress Formations. Limestone from some formations may be suitable
for construction applications. Limestones, sandstones, and shales encountered in this
section may be susceptible to weathering. Numerous faults cross east-west through the
area and should be crossed in fill sections when possible; cut slopes may need to be
flatter than normal. Oil and gas wells should be avoided. Underground coal and strip
mines exist; precautions should be taken to avoid cut slopes and surface runoff. From
Central City to Owensboro, underlying bedrock is from Sturgis, Lisman, Carbondale,
Tradewater, and Casey Formations with Alluvium, Outwash, Lacustrine, and Loss
deposits. Deposits are highly susceptible to weathering. Flatter cut slopes and soil
stabilization may be required. East-west faults are common and should be intersected

perpendicular to strike in cut sections.

The Branch has no specific concerns at this time, but more detailed study should be
made as corridors are determined. Mine subsidence may be a concern. Corridors may

need to be refined to avoid mines and wells, but it is unlikely fault zones can be avoided.

e KYTC Permits Branch — This Branch recommends classifying the project as partially
controlled access, with possible access points identified on plans and adjoining right-of-
way deeds specifying such. Access control fencing is also recommended. The route
should be designed to match the posted speed limit. If US 431 is to be included on the
NHS, additional coordination with this office is required.

¢ Rodney Kirtley, Muhlenberg County Judge Executive — Most of the entire Phase | stretch
of US 431 is thought to be extremely dangerous. Dead Man’s Curve near Belton, even
though it has been widened recently, still desperately needs straightening. There are
two very narrow bridges near the community of Penrod that are very dangerous. An
extremely high number of large trucks travel US 431, serving the Paradise Steam Plant,
Logan Aluminum, and the Owensboro Riverport. The trucks increase the danger on this
stretch of US 431.

Within Phase II, the curve near the Kentucky Utilities plant is difficult to negotiate and
has been the site of numerous fatalities over the past few years. There are few passing
opportunities and a high number of trucks traveling this portion of the route. With future
development of the Thoroughbred Energy Plant in Muhlenberg County, truck traffic is

likely to increase.
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e Owensboro MPO Transportation Advisory Committee — Segments of US 431 in Daviess
County have been identified in the long range plan and unscheduled projects list for
widening to a four lane facility. With 30,000 vehicles per day, US 431 is a busy route
serving the commercial portion of south Owensboro. The KYTC is encouraged to rate

improvements to Phase Il of this project ahead of Phase I.

e US Coast Guard — Livermore Highway Bridge, Mile 71.3, Green River is located in the
area identified in Phase Il of this project. Because this structure lies over a navigable
waterway, extensive coordination with this office is required if bridge location or bridge

plans are changed.

e Brent Yonts, State Representative for 15" Legislative District in the Kentucky House of
Representatives — US 431 carries a lot of traffic and trade as a connection from
Tennessee to Indiana. Despite short term repairs, four-laning this corridor (similar to US
68 from Bowling Green to Murray) would be a major improvement, stimulating economic
development and improving safety. Utility, right-of-way, and relocation may be costly,

but federal funding should be obtained to widen this route.
C. Additional Input

Following the aforementioned resource agency coordination effort, additional feedback
was received from various elected officials. A newspaper article describing Congressman
Yonts’ support to widen US 431 to four lanes and letters of support from Mayor Boarman of
Whitesville and Mayor Yassney of Russellville are included in Appendix E following the

resource agency responses.
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VII. ALTERNATIVES DEVELOPMENT

Safety improvement recommendations evolved over a two-tiered process. Initially, 2000-
2002 crash data was analyzed and coupled with resource agency input to develop a preliminary
set of prioritized recommendations. This “Alternatives Development” stage included the second
and third project team meetings and is covered in this chapter. The second, or “Alternatives
Refinement,” tier of the process is presented in Chapter 8. In the second stage, crash data for
2003-2006 was collected, then compared to the 2000-2002 data. A set of final
recommendations were developed, based on the reported crashes in both data sets and
incorporating elements from the preliminary recommendations. Exhibit 7.1 illustrates the two-

tier process.

Exhibit 7.1 — Alternatives Development and Refinement Process

1. Identify 3. Identify
2000-2002 Crash 2003-2006 Crash
Spots Spots
2. D_eyelop 4. Compare Crash
Prellmlnary Data Sets : .
Recommendations Tier 1:
Alternatives Development
T
: X Tier 2:
I Alternatives Refinement
e | 5. Develop Final
Recommendations

A. Identification of Potential Spot Improvements

To identify candidate locations for spot improvement projects, analysts began by listing
each 0.10-mile crash spot with a CRF greater than 0.90 based on 2000-2002 crash data.

Each of these locations was given a name composed of the phase number, a hyphen, and a
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sequential number (beginning with “1”) for the southernmost end of the project corridor.
Additional improvement locations of varying lengths were included in the list of potential spot

improvements based on resource agency recommendations.

Members of the project team completed a field visit in November 2003 to observe the
existing conditions along the route and at each of the identified spots.

B. Project Team Meeting Il

A second project team meeting was conducted February 17, 2005, in Central City,
Kentucky. Attendees included representatives from KYTC Districts 2 and 3, KYTC Central
Office, and the Green River, Pennyrile, and Barren River ADDs. The project team met to
review the environmental justice information and resource agency responses, and to
discuss the identified spot improvements sites. The meeting minutes are included in

Appendix E.

Potential concerns from an Environmental Justice perspective include two low-
income/elderly apartment complexes in Adairville; a low-income area in Lewisburg; minority
neighborhoods in Drakesboro and Cleaton; concentrations of minority and elderly
populations in Central City; and a Tract in Daviess County containing elevated numbers of
minority, low-income, elderly, and disabled persons. Resource agency responses received
to date were summarized. The team requested that the Education Cabinet and area school
districts be contacted to determine if any new school projects are planned; one new school
development (Muhlenberg South Elementary School in Beechmont) is already known.

The remainder of the meeting was spent discussing potential spot improvement
locations. A complete copy of this discussion material is included with the meeting minutes
in Appendix E.

Overall, Phase | included 19 spots, two of which were added to the initial list of potential
spots based on project team discussions. Eight Phase | spots were not recommended for
further consideration. There was one segment identified by the Kentucky State Police which
was not recommended for improvement unless follow-up crash data identifies an obvious
problem. Phase Il included 24 spots, 5 of which were not recommended for additional
consideration. Four additional segments were identified based on input by the Kentucky

State Police.
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C. Additional Spot Safety Research

Following the second project team meeting, spots which had not been eliminated were
subjected to a more detailed crash investigation. In some cases, detailed police reports
were examined and reported crashes during 2003-2004 were accessed from the CRASH
database to provide further insight into crash patterns. Maintenance personnel from each
District were also given an opportunity to review and comment on the identified high crash

spots.

Remaining spots were ranked as a High, Medium, or Low priority based on crash

characteristics.
D. Project Team Meeting Il

A third project team meeting was conducted November 1, 2005, in Central City.
Attendees included representatives from KYTC Districts 2 and 3, KYTC Central Office, and
the Green River, Pennyrile, and Barren River ADDs. The project team met to review the
detailed police reports for spots that required follow up. Projects were also re-prioritized
following a numeric ranking scheme, with the highest CRF spot in each Phase becoming
Priority 1. The meeting minutes are included in Appendix E.

A total of 15 recommended spot improvements in Phase | and 16 in Phase Il resulted
from team discussions, including a number of realignments around small developed areas
along the route. A set of tables displaying the preliminary recommended build projects are

also included in Appendix E following the third project team meeting minutes.
E. Preliminary Costs and Recommendations

KYTC District 2 personnel conducted an additional field inspection following the third
project team meeting. As a result of this effort, project recommendations at each of the
remaining spots were developed. Cost estimates were established and are discussed

further in Chapter 9. A copy of the field notes for each spot can be found in Appendix E.
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VIIl. ALTERNATIVES REFINEMENT

After the development of the recommended spot improvements described in the previous
chapter, a period of time elapsed in which the study lay dormant. In 2007, select components of
the existing conditions overview were updated (including the crash analysis) to ensure that

recommendations and priorities reflect the current conditions.
A. Identification of Spots and Locations

To build upon the preliminary recommended spot improvements identified, analysts
began by conducting an independent crash analysis for vehicle crashes occurring along the
route during 2003-2006. This analysis is discussed in Chapter 2 of this report. Using the
same KTC methodology originally employed to identify crash clusters, a list of spots with a
CREF greater than 0.90 over the four year period was developed.

Considering only milepoint boundaries of each 0.10-mile spot, analysts compiled a list of
all spots occurring in either the 2000-2002 or 2003-2006 data set. Spots which had
overlapping milepoints were combined with the overlapping areas noted. Combining the

data sets yielded 36 spots in Phase | and 29 spots in Phase II.

To create a more practical approach for project identification, analysts developed the
concept of crash “Locations.” A Location is defined as one or more 0.10-mile spots
occurring in a concentrated area. It is likely that related factors are causing increased crash
rates over a short length of roadway; for example, a series of adjacent urban intersections
with high CRF may all be attributable to poor access control applications along the corridor.
Consolidating adjacent spots into Locations allowed analysts to look at a larger picture,

rather than repeatedly addressing related 0.10-mile problems.

Each Location was named with a number representing the phase, a hyphen, and a
sequential letter, with “A” being the southernmost location in each Phase. A total of 21
Locations were identified in Phase | and 15 Locations were identified in Phase Il. Crash
number, severity, and trend information was assembled for each location. Critical Rate
Factors were calculated both for each spot (or spots) composing a Location, and for the
Location itself, calculated as a segment if it encompassed more than 0.10 mile. Exhibits
8.1 to 8.3 show the geospatial placement of all reported crashes in the 2003-2006 data set,
coded by severity; any segments identified in the second crash analysis with a CRF greater
than 1.00; all spots with a CRF greater than 0.90 in either data set; and the defined

Locations.
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B. Comparison with Prior Spot Data

Analysts then undertook a comparison of the 2000-2002 and 2003-2006 crash data
characteristics at the spot level. Looking at identified high crash spots and CRF data, each
Location fell into one of four categories:

e Milepoints which did not appear in either Comparing the Data Sets

data set were quickly dismissed from High CRF?
] ) ) Group 00-02 03' 06 Next Steps
consideration for improvements. . - —
il N N Dismiss Spot
. . s 2 Y N Examine Existing
e Spots which appeared in the initial data 3 N v Conditionn
set but were not repeated in later years 4 L L Eeslalitigat o

were investigated to determine if any site conditions may have changed crash

propensities.

e Locations appearing in the 2003-2006 crash data set but not the 2000-2002 were given
similar consideration to determine if conditions had changed to increase the likelihood of

crashes occurring.

e Last, sites with a high CRF in both data sets were assessed to identify effective

remedies to repeating crash trends.

A table presenting the side-by-side comparison of the 2000-2002 and 2003-2006 data

sets is included in Appendix G.

A field visit of the project area was completed in July 2007. Potential mitigations were

developed for each identified spot within the context of its surroundings.
C. Project Team Meeting IV

The second tier of suggested improvements, based on statistical crash analysis and field
observation, was presented to the project team during the fourth and final project team
meeting. This meeting was conducted on August 15, 2007, at the KYTC District 4 Office in
Elizabethtown. Representatives from KYTC Districts 2, 3, and Central Office and WSA met
to review the updated crash data and discuss the final team recommendations. A copy of

the meeting minutes is included in Appendix E.

The outcome of this discussion was a set of recommendations for each of the identified
Locations. Locations were recommended to be dropped from additional consideration or to
be pursued for future actions.
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Also resulting from this meeting, KYTC District 2 decided to pursue rerouting US 431
around Central City. US 431 will be signed along KY 189 and US 62 west of the city,

removing a large portion of long distance trips (including large trucks) from key intersections

with high CRF values. As a result, Location 2-B will no longer lie along US 431 and is

therefore not considered a part of this study.

1. Locations not recommended for additional consideration

A total of 13 Locations were not recommended for specific safety improvements,

typically due to a low CRF. Sites in this grouping include the following Locations.

Location 1-A is just north of the Tennessee state line. A number of crashes

coded in this area were inaccurately located and actually occurred on US 431X.

Location 1-B contains the intersection with KY 591 in Adairville. For both the
2000-2002 and 2003-2006 crash data sets, the CRF is less than 1.00.

Location 1-C lies just north of Adairville in a tangent section which terminates in a
horizontal curve to the north. Entrances to untenanted commercial properties
gain access to US 431 from the east; crash reports do not suggest causal trends

although eleven crashes occur within this 0.4-mile long stretch during 2003-2006.

Location 1-E is the intersection of US 431 with Lewisburg-Edwards Road, a few
miles south of Lewisburg. A bypass of the city of Lewisburg is in the design

phase and is expected to remove a significant portion of traffic at this location.

Location 1-F, between the intersections with KY 106 and KY 107 in Lewisburg,
exhibits a significant decline in the number of crashes occurring between the
2000-2002 and 2003-2006 data sets. Only one crash occurred during the
second analysis period. Additionally, a bypass of Lewisburg is currently in the

design phase and should remove a part of the traffic from this segment.

Location 1-N lies between the US 431 intersections with KY 2270 and KY 246 in
southern Muhlenberg County. The CRF decreased to 0.18 during 2003-2006,
from a 1.13 CRF during 2000-2002. The reason for this improvement was not
determined but recommended projects were identified on either side of this

Location.
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e Location 1-S is just south of Old Sawmill Road in Bevier in Muhlenberg County.

The CRF is less than 1.00 for both crash data sets analyzed.

e Location 2-C contains the intersection with KY 189 north of Central City. A
detailed investigation of police crash reports indicates only one incident actually

occurred at this intersection during 2003-2006.

e Location 2-E falls within a recently improved section at Power Plant Drive.
Construction to realign this segment, widen shoulders, and add guardrail began
in 2006.

e Location 2-H includes the KY 136 intersection in Livermore. This project was
addressed under KYTC Item 2-9.00 with 2005 construction funding. Only one

crash has been reported at this Location since that time.

e Location 2-1 is the KY 1080 intersection at Nuckols. In 2004, construction
funding was allotted under Item 2-972.00 to complete improvements at this

intersection.

e Location 2-J contains the Barrett Hill Road intersection in northeastern McLean
County. Despite a number of driveways on US 431, no geometric deficiencies
are apparent. The CRF for 2003-2006 is 0.45, a significant reduction from a 1.21
based on 2000-2002 data, although the reason for this improvement in CRF is

not evident from statistical analysis or field observation.

e Location 2-O is along a recently improved commercial strip in southern
Owensboro. In this Location, US 431 has been improved to a divided 4-lane
arterial with turn lanes, coordinated signals, and frontage roads. The CRF

dropped significantly below 1.00 following these improvements.
2. Locations recommended for future action

The remaining sites were recommended for some type of action as a result of this
study. Recommendations include further study, conventional safety improvement
projects, and a variety of other build projects. These are discussed in the following

chapter.
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IX. RECOMMENDATIONS

This chapter presents the recommended safety improvement projects developed by the

project team over the course of the study.
A. Purpose and Need

As discussed in Chapter V, the defined purpose and need for the projects proposed in
this Programming Study for Safety Improvements along US 431 is to improve safety, with an

auxiliary goal to improve access and mobility.
B. Recommendations

The following sections discuss the recommendations.
1. Specific Recommendations and Priorities

A total of 20 specific spot improvements are recommended to address safety issues
identified as a result of this study. Recommendations include widening segments,
realigning curves, improving roadside features, and improving intersections. Individual
project descriptions are shown on the detailed project cut sheets presented in Appendix
H. Each sheet presents a narrative description of the site, the crash information for both
2000-2002 and 2003-2006 data sets, the priority level, the recommendation, and
estimated costs. An explanatory guide to the tables presenting the crash data can be
found in Appendix G. The following Locations are recommended for safety

improvement projects:

Recommended Build Projects

1-D: Intersection Improvements at US 79 1-R: Intersection Improvements at KY 176
1-G: Realign Segment at Hollow Bill 1-R: Intersection Improvements at KY 2107
1H: Intersection Improvements at KY 1293 1-T: Intersection Improvements at Cleaton Rd
1-I: Intersection Improvements at KY 973 1-U: Extend 4-lane section at Parkway

1-J: Widen narrow Bridges at Penrod 2-A: Widen to 3 lanes at Central City

1-J: Realign Segment north of Penrod 2-D: Realign Segment at KY 81

1-K: Realign Segment at Union Ridge Road 2-K: Intersection Improvements at KY 250

and Belcher Lane ]
2-L: Intersection Improvements at Harmons

1-M: Intersection Improvements at KY 2270 Ferry Road
1-O: Intersection Improvements at KY 246 2-M: Cut embankment at Mill Street
1-Q: Intersection Improvements at KY 70 2-N: Intersection Improvements at KY 140
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Each proposed project was ranked as High, Medium, or

Projects were ranked
by CRF, severity, and
H. This decision was weighted by CRF, crash severity, and cost as High, Medium,
or Low Priorities.

Low priority, as shown in the project descriptions in Appendix

estimated cost to fix. Exhibit 9.1 at the end of the chapter

shows a map of the prioritized recommended projects.

In addition, a number of projects were identified and are recommended which do not
fall into the established prioritization criteria. In these cases, no defined crash problems
fell within the site boundaries. However, the projects do align with the stated project

purpose and are considered worthwhile improvements to the corridor.

One of these Locations is a widening project within Livermore at Location 2-G that is
a county and local priority. The community would like to incorporate access
management principles and continue the existing three-lane section for about a half-mile
south to the foot of the Green River Bridge. This project is in line with the secondary
goal of this study to improve access and connectivity through the US 431 corridor

although it is not merited solely on safety performance.

Area in Livermore to be widened

Likewise, a number of long term improvement projects are recommended to enhance
the corridor, summarized in Exhibit 9.2. These projects fall beyond the scope of this
programming study, but are recommended for more detailed planning efforts on an

individual level.
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Exhibit 9.2 — Long Term Improvements

Location Description Cost Estimate
D |$850,000
Dunmor Bypass: Construct 1.2-mile long new R_1$1,100,000
1-H/1A alignment east of Dumnor U _1$600,000
C [$8,500,000
T [$11,050,000
D [$1,120,000
1-0 Beechmont Bypass: Construct 1.6-mile long 5 iéofs(‘)sgo%oo
new alignment east of Beechmont C |$11.200,000
T [$14,770,000
D_|$850,000
Parkway Interchange: Reconstruct toll-booth R [$250,000
1-U interchange to typical diamond configuration for U |$100,000
interstate compliance C [$8,500,000
T [$9,700,000
D [$850,000
Central City Bypass: Construct 2.25-mile new R [$2,000,000
2-B alignment around southwest quadrant of Central | U [$1,000,000
City C [$8,500,000
T [$12,350,000
D [$1,400,000
2D South Ca{rollton Bypass: Construct 2.0-mile 5 3;08880%00
new alignment west of South Carrollton C [$14,000.000
T [$18,000,000
D [$970,000
Bypass near Utica: Construct 1.5-mile new R [$1,700,000
2-N alignment north of KY 140 incorporating drainage | U [$750,000
improvements C [$9,700,000
T [$13,120,000
Total - Long Term Improvements|$78,990,000

NOTE: Cost Estimates provided by KYTC Districts 2 and 3

2. General Recommendations
A number of trends appeared along the corridor length that impact overall safety

along the study corridor. These factors include:

e Interim Low Cost Improvements - If more immediate lower-cost
improvements are desired for any particular location or locations along the US
431 Corridor which have experienced a significant crash history, a Roadway
Safety Audit for those locationscan bean option. A Roadway Safety
Audit utilizes an interdisciplinary team to identify possible low-cost improvements
including more or modified signing, shoulder work, clearing right-of-way, rumble

strips, etc. Such low-cost improvements could possibly be implemented in the
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interim with dedicated federal funding prior to execution of the "recommended
build" projects. These low-cost improvements should not be considered as

replacements for those "recommended build" projects.

e Access Control — Limiting the frequency and size of private driveways accessing
US 431 will reduce the number of conflict points and positively impact both safety
and capacity;

e Roadside Features — Guardrails, vegetation, embankments, and other obstacles
have the potential to impact operations in crash events; improvements to

roadside features should be incorporated into any mainline projects; and

e Heavy Truck Volumes — Performance characteristics of large vehicles increase
the need for key safety upgrades like turning lanes, adequate clearances, and
large turning radii at intersections. This is especially relevant south of
Russellville where US 431 is designated on the National Truck Network. South
of Russellville, there are three structures, two of which are functionally obsolete,
with widths of 25 feet each.

These factors should be taken into consideration during development phases for

recommended projects.

3. Recommended for Continued Monitoring
Following the steps outlined in the
previous chapters, analysts identifed sites
along the route which appeared as high
crash areas. Statistical crash investigations
and field observations suggested potential
mitigations at most sites; however, three
Locations did not satisfactorily reveal causal
features which a project should address.
These Locations are recommended for
continued monitoring by transportation

officials:

e |ocation 1-L consists of a curve
immediately south of the recently
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improved segment known as “Dead Man's Curve” in southern Muhlenberg
County. Seven crashes occurred in the period 2003-2005. It is too soon to
determine whether the recent safety improvement project at Dead Man’'s Curve

(constructed in 2006) will improve safety on this adjoining segment.

e Location 1-P contains the intersection with Sylvania Street in Beechmont. This
location has a CRF greater than 1.00 for both data sets but site geometrics do
not indicate a likely cause. Crash trend analyses are also inconclusive. This
location is just south of the recently constructed Muhlenberg South Elementary
School.

Views north

(left) and

south (right)

at Sylvania Street

e Location 2-F lies at the KY 85 intersection in Island. This intersection has wide
lanes with full shoulders, turn lanes, and warning signage. There is a steep
vertical grade and reduced speed zone to the south. A number of injury crashes
and a fatality occurred at this location during 2003-2006 for a 1.63 CRF. The

Kentucky State Police continue to monitor this site.

KY 85 intersection north of Island

C. Project Costs

Cost estimates were developed for each recommended spot improvement by KYTC
District personnel. Costs are divided by phase for design, right-of-way acquisition, utilities
relocations, and construction. Exhibit 9.3 presents these costs for each of the

recommended spot improvements.
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IX. Recommendations

D. Design Criteria

Potential design criteria are included in this section for planning purposes only. These
criteria are general recommendations based on information gathered as part of the planning
phase and recent improvements completed within the area. Specific geometric parameters
should be defined on a case by case basis during future design phases of the project, as

more detailed information is available.

The recommended cross section for improvements to two-lane sections of the route
consists of two 12-foot wide lanes with an 8-foot wide paved shoulder. In sections where a
turn lane is recommended, a third 12-foot wide turn lane should be added to accommodate
vehicles. Exhibit 9.4 presents an artistic rendering of the recommended typical cross
section. Because of variations along the route, this template may not be applicable in all

circumstances but should serve as a guide.

Exhibit 9.4 — Typical Cross Section

e i R e
LOROUDER, 312" L ANES | spoutoaR. |
(oR 36" Wi TRUCK LANES
O TURMN LANES}

E. Environmental Considerations

A number of issues related to environmental factors and sensitive land uses identified
throughout this study should be considered as this project moves into future phases. These

issues have been discussed in greater detail in previous chapters. Important issues include:

e Farmlands — Impacts to prime farmlands and farmlands of statewide significance are
likely to accompany any improvements along this predominantly rural route. Three
Agricultural Districts exist in Logan County, although impacts from the recommended

spot improvements are unlikely.

e Threatened and Endangered Species — A variety of protected plant and animal
species are likely to inhabit the study area. Habitats should be surveyed and

construction impacts limited through restricted tree cutting and planned erosion
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IX. Recommendations

control measures. Impacted wetlands should be delineated and mitigated at a 2:1 or
better ratio. Peabody Wildlife Management Area lies near US 431 north of

Drakesboro, protecting a unique environmental area.

e Historic Properties — A number of historic districts, National Register properties,

archaeological sites, and other historic places occur near the existing alignment.

e Community Resources — Consideration should be given to existing community
resources throughout the study area. Churches, cemeteries, parks, and schools

may be found near the existing route.

e Environmental Justice — Environmental Justice issues relating to low-income, elderly,
disabled, and/or minority populations should be monitored during future phases due

to concentrations of these populations in the study area.

e Floodplains — Portions of the project area fall into FEMA Zones A/AE (inundated by
100 year floods), X500 (inundated by 500 year floods), and X (beyond 100 year and
500 year floodplains). Crash records indicate a number of crash events were related
to water pooling in the roadway. Improvements should provide adequate drainage

facilities to address this issue.

e Water Quality — Consideration should be given to potential water quality issues in
nearby rivers, streams, ponds, and wetlands. Erosion control measures should be

implemented during construction activities.

e Fault Lines — A number of geologic faults stretch east-west through portions of the
study area. Though most recommendations lie along the existing alignment,

improvements off the existing alignment should plan for these features.
F. Construction Considerations

Construction-related issues were also identified throughout this study. Discussed in
more detail in previous chapters, potential issues related to construction of any

recommended spot improvements include:

e Erosion and Sediment Control — Measures should be utilized to control erosion and

sedimentation during and after commencement of earth-disturbing activities.

e Air Quality — Precautions should be taken to prevent particulate matter from

becoming airborne. Open burning is prohibited. Requirements outlined in the Clean

US 431 Programming Study Page 1X-8



IX. Recommendations

Air Act and Titles 23 and 49 of the US Code should be met, in addition to any local
government regulations.

e Geotechnical and Subsurface Issues — UST sites, gas and oil wells, abandoned
underground mines, and/or faulted areas may be encountered during construction
activities and require additional coordination. Additionally, ownership issues may
arise for any coal and limestone deposits; some excavated stone may be suitable for

construction purposes.
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Appendix A — Study Area Photographs

View north towards bridges at Location 1-A

View southwest of US 431 intersection with KY 591 at Location 1-B
in Adairville
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View south at Location 1-C along US 431

US 79 approach to intersection with US 431, facing west to
Location 1-D
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Location 1-E: Intersection with Lewisburg-Edwards Road in Logan
County, looking south

'View north at Lbcétion 1-G toWards ééeries of reverse curves north
of Hollow Bill, seen from intersection with H. W. McPherson Road in
Logan County
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1-H

View south from KY 973 intersection at Location 1-I
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il i I ] i . L .
Narrow bridge near Penrod in Muhlenberg County, facing north at
Location 1-J

US 431 intersection with Hudson Lane in Muhlenberg County
(Location 1-K)
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eechmont, Tooking north, at Location 1-O
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US 431 at Location 1-P, just south of Muhlenberg South Elementary
School

View of KY 70 intersection in Muhlenberg County (Location 1-Q)
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US 431 intersection with KY 2107 (old US 431) north of
Drakesboro, looking north (Location 1-R)

% Tl
>

Lookig north at US 431 from Cleaton Road, east approach
(Location 1-T)
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View north towards Western Kentucky Parkway, with transition
from two-lane to four-lane section at Location 1-U

Approaching parkway from north near transition from 2-lane to 4-
lane section at Location 2-A
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Low railroad overpass in Central City within Location

Sl

2-B

US 431 in Central City, approaching intersection with KY 70 at
Location 2-B
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Intersection of US 431 with KY 277 in Central City within Location
2-B

View north at Location 2-C along US 431 to KY 189 intersection
north of Central City
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View northward of US 431 intersection with KY 81 and local roads
in South Carrollton at Location 2-D

US 431 intersection with KY 85, facing north, seen from crest at
Main Street intersection in Island (Location 2-F)
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View south towards Green River Bridge and intersection with
Third Street in Livermore (Location 2-G)

US 431 intersection with KY 136 looking north at Location 2-H
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View north from Barrett Hill Road intersection with US 431 in
McLean County at Location 2-J

View north along US 431 at Location 2-K at KY 250 intersection
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View south at Location 2-L along McLean/Daviess County Line

View north along US 431 at Mill Street intersection (Location 2-M)
in Daviess County
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Location 2-N:KY 4 erstion with US 31, looking south, in
Utica

Recently improved four-lane commercial strip in south Owenshoro
approaching US 60 Bypass at Location 2-O.
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Project 02-8106.00

Exhibit B.1 Phase |
Route Log
COUNTY Intersection
NAME |DIST ADD MP DESCRIPTION Intersection Type Control
Muhlenberg 2|Pennyrile 17.484|WEST KY PKWY OVERPASS - B0O0008 Interchange, 4 Quad. Cloverleaf -
Muhlenberg 2|Pennyrile 17.450|{W KY PARKWAY EASTBOUND ONRAMP T Unsignalized
Muhlenberg 2|Pennyrile 17.360|W KY PARKWAY EASTBOUND OFFRAMP Y Unsignalized
Muhlenberg 2|Pennyrile 17.250|KY 604 (YOUNGSTOWN ROAD) T Unsignalized
Muhlenberg 2|Pennyrile 16.538|KY 2107 (CLEATON - DRAKESBORO ROAD) T Unsignalized
Muhlenberg 2|Pennyrile 16.409|HOLT ROAD Y Unsignalized
Muhlenberg 2|Pennyrile 15.674|RAILROAD CROSSING - -
Muhlenberg 2|Pennyrile 15.184|CLEATON ROAD - -
Muhlenberg 2|Pennyrile 13.307|P. & M. HAUL ROAD OVERPASS - B0O0009 - -
Muhlenberg 2|Pennyrile 12.448|POND CREEK BRIDGE - BO0018 - -
Muhlenberg 2|Pennyrile 11.982|KY 2107 Y Unsignalized
Muhlenberg 2|Pennyrile 11.467|KY 176 (IN DRAKESBORO) 4leg Signalized
Muhlenberg 2|Pennyrile 10.991|PLUM CREEK CULVERT - B0O0099 - -
Muhlenberg 2|Pennyrile 9.834|KY 70 (AT BROWDER) 4 leg Unsignalized
Muhlenberg 2|Pennyrile 9.091|SYLVANIA STREET T Unsignalized
Muhlenberg 2|Pennyrile 8.020|KY 246 AT BEECHMONT Y Unsignalized
Muhlenberg 2|Pennyrile 7.020|HAZEL CREEK BRANCH CULVERT - B0O0013 - -
Muhlenberg 2|Pennyrile 6.964|KY 2270 4leg Unsignalized
Muhlenberg 2|Pennyrile 6.412|HAZEL CREEK BRANCH CULVERT - B0O0014 - -
Muhlenberg 2|Pennyrile 5.922|HAZEL CREEK BRANCH CULVERT - B0O0015 - -
Muhlenberg 2|Pennyrile 5.072|UNION RIDGE ROAD T Unsignalized
Muhlenberg 2|Pennyrile 3.634|BRANCH OF ROCKY CREEK BRIDGE - B0O0016 - -
Muhlenberg 2|Pennyrile 3.454|ROCKY CREEK BRIDGE - B00017 - -
Muhlenberg 2|Pennyrile 2.873|KY 949 4 leg Unsignalized
Muhlenberg 2|Pennyrile 1.615|MASON POYNER ROAD/SKIPWORTH LANE 4 leg Unsignalized
Muhlenberg 2|Pennyrile 0.487|KY 973 T Unsignalized
Muhlenberg 2|Pennyrile 0.464|OAK STREET T Unsignalized
Muhlenberg 2|Pennyrile 0.000|LOGAN - MUHLENBERG COUNTY LINE - -
Logan 3[Barren River | 31.050{LOGAN - MUHLENBERG COUNTY LINE (KY 1293) T Unsignalized
Logan 3|Barren River [ 29.906|H. W. MCPHERSON ROAD Y Unsignalized
Logan 3|Barren River | 28.847|PITMANS CREEK CULVERT - B00074 - -
Logan 3|Barren River | 28.207|PEACH ORCHARD ROAD T Unsignalized
Logan 3|Barren River | 28.057|RAWHIDE CREEK BRIDGE - BO0005 - -
Logan 3|Barren River | 27.798| CEDAR DALE SWAMP CULVERT - BO0004 - -
Logan 3|Barren River | 27.202|RED HILL ROAD T Unsignalized
Logan 3|Barren River | 26.877|WOLF LICK SWAMP BRIDGE - BO0003 - -
Shaded Rows: Urban
Source: KYTC Highway Information System (HIS), June 2007 1lof2




Project 02-8106.00

Exhibit B.1 Phase |
Route Log
COUNTY Intersection
NAME |DIST ADD MP DESCRIPTION Intersection Type Control
Logan 3[Barren River | 26.564|WOLF LICK CREEK BRIDGE - BO0002 - -
Logan 3[Barren River | 24.531|0OLD JERICO-LEWISBURG ROAD T Unsignalized
Logan 3[Barren River | 24.172|KY 106 (IN LEWISBURG) T Unsignalized
Logan 3|Barren River | 23.863| CHURCH STREET T Unsignalized
Logan 3[Barren River | 23.859|KY 107 T Unsignalized
Logan 3[Barren River | 23.646(KY 106 (IN LEWISBURG) T Unsignalized
Logan 3|Barren River | 22.071|CENTER ROAD - -
Logan 3[Barren River | 21.636|LEWISBURG-EDWARDS ROAD T Unsignalized
Logan 3| Barren River igggg Improved Section: Omitted from Study - -
Logan 3|Barren River | 13.896|US 79 T Signalized
Logan 3|Barren River [ 13.811|GUION COURT > >
Logan 3|Barren River | 13.797|PERRY STREET T Unsignalized
Logan 3|Barren River [ 13.710|RUSSELL STREET T Unsignalized
Logan 3|Barren River | 13.168|ARMSTRONG STREET Y Unsignalized
Logan 3|Barren River [ 12.774|KY 96 Y Unsignalized
Logan 3|Barren River | 11.922|COUNTRY CLUB DRIVE T Unsignalized
Logan 3|Barren River| 9.407|EVERETT - ELLIS ROAD Y Unsignalized
Logan 3[Barren River| 8.252|KY 664 (HALLS STORE - SCHOCHOH ROAD) T Unsignalized
Logan 3|Barren River | 7.375[|KY 2731 (RED OAK CHURCH-OAKVILLE ROAD) T Unsignalized
Logan 3[Barren River | 6.783|[BEREA CHURCH ROAD T Unsignalized
Logan 3[Barren River | 5.569|KIRBY ROAD T Unsignalized
Logan 3[Barren River| 4.145|KY 663 T Unsignalized
Logan 3|Barren River | 4.025|N.FORK OF RED RIVER BRIDGE - B00020 - -
Logan 3|Barren River| 3.197[MASON TYLER ROADD T Unsignalized
Logan 3|Barren River| 1.800|KY 2135 (SCHOOL AVENUE) T Unsignalized
Logan 3[Barren River | 1.485(KY 591 IN ADAIRVILLE 4 leg Unsignalized
Logan 3[Barren River | 1.450(KY 3053 T Unsignalized
Logan 3[Barren River| 1.312|STRAWBERRY ALLEY 4 leg Unsignalized
Logan 3|Barren River [ 0.987|SOUTH FORK RED RIVER BRIDGE - B00021 - -
Logan 3|Barren River | 0.000{TENNESSEE - KENTUCKY STATE LINE - -
Shaded Rows: Urban
Source: KYTC Highway Information System (HIS), June 2007 20f2




Project 02-8106.00

Exhibit B.2 Phase |l
Route Log
Intersection

COUNTY NAME | DIST ADD MP DESCRIPTION Intersection Type Control
Daviess 2|Green River | 14.670{US 60 WESTBOUND (2ND STREET) 4 leg Signalized
Daviess 2|Green River | 14.595|3RD STREET 4 leg Signalized
Daviess 2|Green River | 14.519|US 60 E.B. (4TH STREET) 4 leg Signalized
Daviess 2|Green River | 14.445|KY 2245 (5TH STREET) 4 leg Signalized
Daviess 2|Green River | 14.161|9TH STREET 4 leg Signalized
Daviess 2|Green River | 14.047|RAILROAD CROSSING - -
Daviess 2|Green River | 13.900|KY 54 (13TH STREET)-KY 81 (PARRISH AVENUE) 4 leg Signalized
Daviess 2|Green River | 13.845|14TH STREET 4 leg Unsignalized
Daviess 2|Green River | 13.689|PHILLIPS COURT/GRIFFITH AVENUE 4 leg Signalized
Daviess 2|Green River | 13.536|18TH STREET T Signalized
Daviess 2|Green River | 13.439|22ND STREET T Signalized
Daviess 2|Green River | 13.402|23RD STREET 4 leg Unsignalized
Daviess 2|Green River | 13.125|24TH STREET (BOOTH AVENUE) 4 leg Signalized
Daviess 2|Green River | 13.072|WASHINGTON AVENUE T Signalized
Daviess 2|Green River | 13.030(WEST 25TH STREET T Signalized
Daviess 2|Green River | 12.968|PARK PLAZA STREET T Unsignalized
Daviess 2|Green River | 12.828|WESELEYN PLAZA ENTRANCE T Signalized
Daviess 2|Green River | 12.565|SCHERM ROAD T Signalized
Daviess 2|Green River | 12.357|BYERS AVENUE T Signalized
Daviess 2|Green River | 12.298|COLLEGE DRIVE T Unsignalized
Daviess 2|Green River | 12.283|SHOPPING CENTER ENTRANCE T Signalized
Daviess 2|Green River | 12.245|HERMITAGE DRIVE T Unsignalized
Daviess 2|Green River | 12.166|WEST WARWICK DRIVE/STANDISH PLACE NORTH 4 leg Unsignalized
Daviess 2|Green River | 12.090|STANDISH PLACE SOUTH T Unsignalized
Daviess 2|Green River | 12.045|LAFAYETTE DRIVE T Unsignalized
Daviess 2|Green River | 12.011|HALIFAX DRIVE T Unsignalized
Daviess 2|Green River | 11.923|TAMARACK ROAD 4 leg Signalized
Daviess 2]|Green River | 11.785[FAIRFAX DRIVE T Unsignalized
Daviess 2|Green River | 11.773|FACTORY ROAD T Unsignalized
Daviess 2|Green River | 11.581|TIME DRIVE/SHOPPIING CENTER ENTRANCE 4 leg Signalized
Daviess 2|Green River | 11.515|US 60 BYPASS WESTBOUND OFFRAMP Y Unsignalized
Daviess 2|Green River | 11.507|US 60 BYPASS WESTBOUND ONRAMP Y Unsignalized
Daviess 2|Green River | 11.471|US 60 BP WB OFFRAMP/US 60 BP WB ONRAMP 4 leg Signalized
Daviess 2|Green River | 11.367|US 60 BY-PASS Interchange, Diamond -
Daviess 2|Green River | 11.322|US 60 BP EB ONRAMP/US 60 BP EB OFFRAMP 4 leg Signalized
Daviess 2|Green River | 11.284]US 60 BYPASS EASTBOUND ONRAMP Y Unsignalized
Daviess 2|Green River | 11.216|SALEM DRIVE/KY 2699 (GOETZ ROAD) 4 leg Signalized
Daviess 2|Green River | 11.155|CARLTON DRIVE T Unsignalized

Shaded Rows: Urban
Source: KYTC Highway Information System (HIS), June 2007

1of4




Project 02-8106.00

Exhibit B.2 Phase |l
Route Log
Intersection

COUNTY NAME |DIST ADD MP DESCRIPTION Intersection Type Control
Daviess 2|Green River | 11.066|FULTON DRIVE/SHOPPING CENTER ENTRANCE 4 leg Signalized
Daviess 2]|Green River | 10.952[SOUTHTOWN BLVD/KY 2121 (SOUTHTOWN BLVD) 4 leg Signalized
Daviess 2|Green River | 10.719|MALL ENTRANCE 4 leg Signalized
Daviess 2|Green River | 10.185|BRIDGE OVER DRAINAGE DITCH - B00040 - -
Daviess 2|Green River | 10.146|BRIDGE OVER DRAINAGE DITCH - B00041 - -
Daviess 2|Green River | 10.131|BRIDGE OVER DRAINAGE DITCH - B00042 - -
Daviess 2|Green River | 10.115|BRIDGE OVER DRAINAGE DITCH - B00043 - -
Daviess 2|Green River | 10.049|BRIDGE OVER DRAINAGE DITCH - B00044 - -
Daviess 2|Green River 9.858|BRIDGE OVER DRAINAGE DITCH - B00045 - -
Daviess 2|Green River 9.829|BRIDGE OVER DRAINAGE DITCH - B00046 - -
Daviess 2|Green River 9.333|PANTHER CREEK BRANCH CULVERT - BO0047 - -
Daviess 2|Green River 9.034|PANTHER CREEK BRANCH BRIDGE - B00048 - -
Daviess 2|Green River 8.543|PANTHER CREEK BRIDGE - B00049 - -
Daviess 2|Green River 8.037|PANTHER CREEK BRANCH CULVERT - BO0050 - -
Daviess 2|Green River 8.027|KY 554 T Unsignalized
Daviess 2|Green River 7.215]KY 298 (SHARP ROAD) 4 leg Unsignalized
Daviess 2|Green River 6.385|BURNS ROAD NO. 2 T Unsignalized
Daviess 2|Green River 5.798|MARKSBURY ROAD 4 leg Unsignalized
Daviess 2|Green River 4.968[BROWNS VALLEY - RED HILL ROAD Y Unsignalized
Daviess 2|Green River 3.680|MCFARLAND ROAD 4 leg Unsignalized
Daviess 2|Green River 2.599|KY 140 4 leg Unsignalized
Daviess 2|Green River 1.985(MILL STREET T Unsignalized
Daviess 2|Green River 1.287|LOCUST GROVE ROAD 4 leg Unsignalized
Daviess 2|Green River 0.581|MOHON ROAD T Unsignalized
Daviess 2|Green River 0.000{MCLEAN - DAVIESS COUNTY LINE - -
McLean 2|Green River | 11.573|MCLEAN - DAVIS COUNTY LINE - -
McLean 2|Green River 9.852|KY 250 Y Unsignalized
McLean 2|Green River 9.625(|BUCK CREEK BRANCH CULVERT - B00013 - -
McLean 2|Green River 9.262|BARRETT HILL ROAD T Unsignalized
McLean 2|Green River 9.128|BUCK CREEK BRIDGE - B00015 - -
McLean 2|Green River 8.265|KY 1080 4 leg Unsignalized
McLean 2|Green River 7.313|ATHERTON ROAD T Unsignalized
McLean 2|Green River 7.116|BUCK CREEK BRANCH CULVERT - B00014 - -
McLean 2|Green River 6.038]|KY 136 4 leg Unsignalized
McLean 2|Green River 5.100{GREEN RIVER & ROUGH RIVER BRIDGE - -
McLean 2|Green River 4.954(KY 138 T Unsignalized
McLean 2|Green River 4.632|BRIDGE OVER UNNAMED STREAM - B00021 - -
McLean 2|Green River 4.354|KY 1412 (DOUGH HILL ROAD) T Unsignalized

Shaded Rows: Urban

Source: KYTC Highway Information System (HIS), June 2007
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Project 02-8106.00

Exhibit B.2 Phase i
Route Log
Intersection
COUNTY NAME |DIST ADD MP DESCRIPTION Intersection Type Control
McLean 2|Green River 3.493|CULV OVER SWAMP OPPOSITE L&N RR - -
McLean 2|Green River 2.485|KY 85 4 leg Unsignalized
McLean 2|Green River 1.881|CRABTREE ROAD T Unsignalized
McLean 2|Green River 1.677|W. CALVERT ROAD 4 leg Unsignalized
McLean 2|Green River 1.045|DOCTOR BROWN LANE T Unsignalized
McLean 2|Green River 0.797|DRAIN TO CYPRESS CREEK BRIDGE - B00019 - -
McLean 2|Green River 0.646|RAILROAD CROSSING - -
McLean 2|Green River 0.000|MUHLENBERG - MCLEAN COUNTY LINE - -
Muhlenberg 2|Pennyrile 27.779IMUHLENBERG - MCLEAN COUNTY LINE - -
Muhlenberg 2|Pennyrile 27.713|OVERFLOW BRIDGE - B0O0056 - -
Muhlenberg 2|Pennyrile 27.608|COUNTY LINE RD T Unsignalized
Muhlenberg 2|Pennyrile 27.370|SPRING HILL LN T Unsignalized
Muhlenberg 2|Pennyrile 26.678|NEW HOPE LN T Unsignalized
Muhlenberg 2|Pennyrile 26.411|KY 175 T Unsignalized
Muhlenberg 2|Pennyrile 26.248| THOROFARE RD T Unsignalized
Muhlenberg 2|Pennyrile 25.744{CYPRESS CREEK BRANCH CULVERT - BO0057 - -
Muhlenberg 2|Pennyrile 25.600|MOORMAN CEMETERY RD T Unsignalized
Muhlenberg 2|Pennyrile 25.575|FLOYD AVE T Unsignalized
Muhlenberg 2|Pennyrile 25.574|RAILROAD CROSSING - -
Muhlenberg 2|Pennyrile 25.552|BALLPARK ST T Unsignalized
Muhlenberg 2|Pennyrile 25.321|GEARY LN T Unsignalized
Muhlenberg 2|Pennyrile 25.275|HIGHLAND AVE T Unsignalized
Muhlenberg 2|Pennyrile 24.833|LADSHAW RD T Unsignalized
Muhlenberg 2|Pennyrile 24.232|POWER PLANT DR T Unsignalized
Muhlenberg 2|Pennyrile 23.190[RAILROAD LN T Unsignalized
Muhlenberg 2|Pennyrile 22.398|KY 81 T Unsignalized
Muhlenberg 2|Pennyrile 22.366|EAST CHURCH ST T Unsignalized
Muhlenberg 2|Pennyrile 22.305|SINKING ST 4 leg Unsignalized
Muhlenberg 2|Pennyrile 22.240|CLARK ST T Unsignalized
Muhlenberg 2|Pennyrile 22.173|SPRING ST T Unsignalized
Muhlenberg 2|Pennyrile 22.143|CROSS ST 4 leg Unsignalized
Muhlenberg 2|Pennyrile 22.119|MAIN ST T Unsignalized
Muhlenberg 2|Pennyrile 22.021|CARROLL ST T Unsignalized
Muhlenberg 2|Pennyrile 22.006| MAIN ST/WALNUT ST 4 leg Unsignalized
Muhlenberg 2|Pennyrile 21.937|LIMESTONE ST T Unsignalized
Muhlenberg 2|Pennyrile 21.888[DAVIS CIR T Unsignalized
Muhlenberg 2|Pennyrile 21.850[DAVIS CIR T Unsignalized
Muhlenberg 2|Pennyrile 21.663[PREMIUM DR T Unsignalized

Shaded Rows: Urban

Source: KYTC Highway Information System (HIS), June 2007
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Exhibit B.2 Phase i
Route Log
Intersection

COUNTY NAME |DIST ADD MP DESCRIPTION Intersection Type Control
Muhlenberg 2|Pennyrile 21.590|STILLHOUSE BEND LN T Unsignalized
Muhlenberg 2|Pennyrile 21.481|KY 189 T Unsignalized
Muhlenberg 2|Pennyrile 21.293|FERGUSON LN T Unsignalized
Muhlenberg 2|Pennyrile 21.155|RIVERVIEW DR T Unsignalized
Muhlenberg 2|Pennyrile 21.083|ALLEN LN T Unsignalized
Muhlenberg 2|Pennyrile 21.066|GREENFIELD LN T Unsignalized
Muhlenberg 2|Pennyrile 20.860|RAILROAD UNDERPASS - -
Muhlenberg 2|Pennyrile 20.661|KY 602 T Unsignalized
Muhlenberg 2|Pennyrile 20.626/BALLPARK LN T Unsignalized
Muhlenberg 2|Pennyrile 20.134|DUNCAN LN T Unsignalized
Muhlenberg 2|Pennyrile 20.118|TEMPLE ST T Unsignalized
Muhlenberg 2|Pennyrile 20.064|NEAL ST T Unsignalized
Muhlenberg 2|Pennyrile 19.991|FEDERAL ST T Unsignalized
Muhlenberg 2|Pennyrile 19.843|PERKINS ST T Unsignalized
Muhlenberg 2|Pennyrile 19.695|NORTH 5TH ST T Unsignalized
Muhlenberg 2|Pennyrile 19.608|NORTH 4TH ST T Unsignalized
Muhlenberg 2|Pennyrile 19.537|SHOWN LN T Unsignalized
Muhlenberg 2|Pennyrile 19.519|LOIS LN T Unsignalized
Muhlenberg 2|Pennyrile 19.462|PARK ST T Unsignalized
Muhlenberg 2|Pennyrile 19.354|EAST WHITMER ST 4 leg Unsignalized
Muhlenberg 2|Pennyrile 19.258|DIVINE ST T Unsignalized
Muhlenberg 2|Pennyrile 19.182|NEWMAN ST 4 leg Unsignalized
Muhlenberg 2|Pennyrile 19.103|PENDLETON ST 4 leg Unsignalized
Muhlenberg 2|Pennyrile 19.028[SHORT ST T Unsignalized
Muhlenberg 2|Pennyrile 18.962|KY 277 4 leg Signalized
Muhlenberg 2|Pennyrile 18.822|REYNOLDS ST 4 leg Unsignalized
Muhlenberg 2|Pennyrile 18.754|MOREHEAD ST 4 leg Unsignalized
Muhlenberg 2|Pennyrile 18.679|EAST BROAD ST/KY 70 4 leg Signalized
Muhlenberg 2|Pennyrile 18.525|RAILROAD CROSSING - -
Muhlenberg 2|Pennyrile 18.392|HARRISON AVE T Unsignalized
Muhlenberg 2|Pennyrile 18.330|]WEST STROUDE LN 4 leg Unsignalized
Muhlenberg 2|Pennyrile 18.278|US 62 4 leg Signalized
Muhlenberg 2|Pennyrile 17.705|WELBORN ST T Unsignalized
Muhlenberg 2|Pennyrile 17.605|WESTERN KENTUCKY PARKWAY WESTBOUND = =
Muhlenberg 2|Pennyrile 17.521|WEST KY PKWY OVERPASS - B00008 Interchange -
Muhlenberg 2|Pennyrile 17.450|WESTERN KENTUCKY PARKWAY EASTBOUND - -
Muhlenberg 2|Pennyrile 17.360]WESTERN KENTUCKY PARKWAY EASTBOUND - -
Muhlenberg 2|Pennyrile 17.250|KY 604 T Unsignalized

Shaded Rows: Urban
Source: KYTC Highway Information System (HIS), June 2007
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Project 02-8106.00

Exhibit B.3
Major Systems

Truck

National Truck National Highway | Weight

County [ Begin MP |End MP | Functional Classification Network (NN) State System | System (NHS) Class
Logan 0.000] 11.922|Rural Minor Arterial State Designated |State Primary No AAA
Logan 11.922| 13.896|Urban Principal Arterial State Designated |State Primary No AAA
Logan 20.590| 31.050|Rural Principal Arterial No State Primary No AAA
Muhlenberg 0.000| 17.484|Rural Principal Arterial No State Primary No AAA
Muhlenberg 17.484| 21.481|Urban Principal Arterial No State Primary No AAA
Muhlenberg 21.481| 27.779|Rural Principal Arterial No State Primary No AAA
McLean 0.000] 11.573|Rural Principal Arterial No State Primary No AAA
Daviess 0.000| 10.371|Rural Principal Arterial No State Primary No AAA
Daviess 10.371| 11.367|Urban Principal Arterial No State Primary No AAA
Daviess 11.367| 14.450|Urban Principal Arterial Federal Designated |State Primary No AAA
Daviess 14.450| 14.670|Urban Principal Arterial Federal Designated |State Primary No AAA

Note: Logan MP 13.896-20.590 removed from study area due to recent improvements

Shaded Rows: Urban
Source: KYTC Highway Information System (HIS), June 2007

Phase | & Il
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Project 02-8106.00
Exhibit B.4 Phases | & Il
Other Systems

Appalachian Development
County Highway System Bike Route System Forest Highway System Scenic Byway System
Ramblin' River Tour [1], KY's Trans
Daviess No America Trall [2] No No
McLean No No No No
Blues To BG-Everly Bros.
Muhlenberg No Midland Kentucky Tour [3] No Rock & Roll Tr. [5]
Logan No Southern Lakes Tour [4] No No

US 431 intersects with four designated bike routes:
[1] Ramblin' River Tour follows US 60, intersects US 431 at Owensboro
[2] Kentucky's Trans America Trail follows KY 140, intersects US 431 at Utica
[3] Midland Kentucky Tour follows KY 973, intersects US 431 at Dunmor, and follows US 431 from MP 0.487 to 0.808
[4] Southern Lakes Tour follows KY 591, intersects US 431 at Adairville

Roadway cross sections at these intersections should not obstruct or deter bicycle transportation.

[5] The Blues to Bluegrass-Everly Brothers Rock & Roll Trail follows US 431 in Muhlenberg County from MP 11.467 at
KY 176 in Drakesboro to MP 22.398 at KY 81 in South Carrollton.

Source: KYTC Highway Information System (HIS), June 2007 lof1l



Project 02-8106.00
Exhibit B.5 Phase |
Geometric Characteristics

Segment
Length No. of Divided/ Lane | Shoulder
County Beg. MP | End MP (mi.) Lanes |Undivided |Width (ft.)|width (ft.)| Terrain Pavement Type

Muhlenberg 17.290 17.484 0.194 4 D 12 10 Rolling High Flexible
Muhlenberg 17.252 17.290 0.038 3 D 12 10 Rolling High Flexible
Muhlenberg 16.538 17.252 0.714 2 U 12 2 Rolling High Flexible
Muhlenberg 11.982 16.538 4.556 2 U 12 1 Rolling High Flexible
Muhlenberg 6.850 11.982 5.132 2 U 10 1 Rolling High Flexible
Muhlenberg 0.000 6.850 6.850 2 U 10 2 Rolling High Flexible
Logan 25.032 31.050 6.018 2 U 9 4 Rolling High Flexible
Logan 21.932 25.032 3.100 2 U 11 4 Rolling High Flexible
Logan 21.636 21.932 0.296 2 U 12 4 Rolling High Flexible
Logan 20.900 21.636 0.736 2 U 12 4 Flat High Flexible
Logan 20.800 20.900 0.100 2 D 12 10 Rolling High Flexible
Logan 20.590 20.800 0.210 3 D 12 10 Rolling High Flexible
Logan 13.896 20.590 6.694 OMITTED FROM STUDY AREA

Logan 13.237 13.896 0.659 2 U 10 2 Rolling High Flexible
Logan 12.331 13.237 0.906 2 9] 11 2 Rolling High Flexible
Logan 11.776 12.331 0.555 2 U 11 2 Flat High Flexible
Logan 2.300 11.776 9.476 2 U 11 2 Flat High Flexible
Logan 1.970 2.300 0.330 2 U 11 2 Rolling High Flexible
Logan 1.809 1.970 0.161 2 U 11 curbed Rolling High Flexible
Logan 1.325 1.809 0.484 2 U 12 curbed Rolling High Flexible
Logan 1.150 1.325 0.175 2 U 11 curbed Rolling High Flexible
Logan 0.992 1.150 0.158 2 U 11 2 Flat High Flexible
Logan 0.980 0.992 0.012 2 U 12 2 Flat High Flexible
Logan 0.400 0.980 0.580 2 U 12 10 Flat High Flexible
Logan 0.013 0.400 0.387 2 U 12 10 Flat High Flexible
Logan 0.000 0.013 0.013 2 U 12 10 Flat High Flexible

Shaded Rows: Urban
Source: KYTC Highway Information System (HIS), June 2007 lof1l



Project 02-8106.00
Exhibit B.6 Phase Il
Geometric Characteristics

Segment
Length No. of Divided/ Lane | Shoulder
County Beg. MP | End MP (mi.) Lanes |Undivided |Width (ft.)|width (ft.)| Terrain Pavement Type
Daviess 11.923 14.670 2.747 4 U 12 curbed Flat High Flexible
Daviess 11.471 11.923 0.452 4 D 12 curbed Flat High Flexible
Daviess 10.719 11.471 0.752 4 U 12 curbed Flat High Flexible
Daviess 10.621 10.719 0.098 4 D 12 10 Flat High Flexible
Daviess 10.507 10.621 0.114 4 U 12 10 Flat High Flexible
Daviess 10.367 10.507 0.140 3 U 12 10 Flat High Rigid (Reinforce Jointed)
Daviess 9.120 10.367 1.247 2 U 12 10 Flat High Rigid (Reinforce Jointed)
Daviess 7.215 9.120 1.905 2 U 12 10 Flat High Flexible
Daviess 4.968 7.215 2.247 2 U 12 2 Rolling High Flexible
Daviess 0.000 4,968 4,968 2 U 12 2 Rolling High Flexible
McLean 8.250 11.573 3.323 2 U 12 3 Rolling High Flexible
McLean 3.045 8.250 5.205 2 U 12 2 Rolling High Flexible
McLean 2.585 3.045 0.460 2 U 12 10 Rolling High Flexible
McLean 1.045 2.585 1.540 2 U 12 2 Rolling High Flexible
McLean 0.000 1.045 1.045 2 U 12 2 Flat High Flexible
Muhlenberg 21.630 27.779 6.149 2 U 11 2 Rolling High Flexible
Muhlenberg 21.481 21.630 0.149 2 D 11 10 Rolling High Flexible
Muhlenberg | 21.320 21.481 0.161 2 U 11 10 Rolling High Flexible
Muhlenberg 21.293 21.320 0.027 2 U 11 7 Rolling High Flexible
Muhlenberg 19.389 21.293 1.904 2 U 11 2 Rolling High Flexible
Muhlenberg| 18.879 19.389 0.51 2 U 12 curbed Rolling High Flexible
Muhlenberg 18.825 18.879 0.054 2 U 10 curbed Rolling High Flexible
Muhlenberg 18.679 18.825 0.146 2 U 12 curbed Rolling High Flexible
Muhlenberg 18.278 18.679 0.401 2 U 12 curbed Flat High Flexible
Muhlenberg 17.955 18.278 0.323 2 U 12 2 Rolling High Flexible
Muhlenberg 17.81 17.955 0.145 2 U 12 10 Rolling High Flexible
Muhlenberg 17.484 17.81 0.326 2 D 12 10 Rolling High Flexible

Shaded Rows: Urban
Source: KYTC Highway Information System (HIS), June 2007 lof1l



Project 02-8106.00

Exhibit B.7 Phase |
Bridges
County Bridge | Milepoint: Bridge Features | Structure | Bridge | Posting | Structural | Superstructure: | Substructure: | Sufficiency
Name: No: Description: | Intersected: | Length: Width: Rate: Function: Rating?:
Muhlenberg| B00009 13.307 1-92.25 FT | MINE HAUL 98 44 No Post Very Good (No Very Good (No 86.4
PRESTRESS ROAD Defects) Defects)
ED RCDG
Muhlenberg| B00135 12.448 3 SPAN POND 290 24 No Post Very Good (No Good (Minor 91.8
CONC CREEK Defects) Defects)
Muhlenberg| B00099 10.991 |TRI 10X6X30| PLUM CRK 39 N/A No Post N/A N/A 85.7
RC CULV-30
DEG SK
Muhlenberg| B00013 7.020 |DBL 10X6X30( BRANCH OF 26 N/A No Post N/A N/A 58.2
RC CULV-30 HAZEL
DEG SK CREEK
Muhlenberg| B00014 6.412 TRI 8X5X26 | BRANCH OF 27 N/A No Post N/A N/A 62.3
RC HAZEL
CULVERT CREEK
Muhlenberg| B00015 5.922 [DBL 10X3X30| BR HAZEL 26 N/A No Post N/A N/A 62.3
RC CULV-30 CRK
DEG SK
Muhlenberg| B00016 3.634 1-45 FT BRANCH OF 48 215 No Post | Functionally| Satisfactory (Minor | Good (Minor 60.6
R.C.D.G. ROCKY Obsolete Deterioration) Defects)
SPAN CREEK
Muhlenberg| B00017 3.454 7-30 FT ROCKY 227 21 No Post | Functionally| Satisfactory (Minor | Satisfactory 65.9
R.C.D.G. CREEK Obsolete Deterioration) (Minor
SPANS Deterioration)
Logan B0O0074 29.649 |[DBL. 14 X10| PITMANS 30 N/A No Post N/A N/A 91.9
FT R.C. BOX CREEK
CULVERT
Logan B00005 28.859 2-40 FT RAWHIDE 85 24 No Post | Functionally Good (Minor Good (Minor 62.8
RCDG CREEK Obsolete Defects) Defects)
SPANS
Logan B0O0004 28.600 |[DBL 10X5X32| CEDAR 24 N/A No Post N/A N/A 75.3
RC CLVT -2 DALE
FT FILL L SWAMP
Logan B00003 27.679 3-45 FT WOLF LICK 144 24 No Post | Functionally Good (Minor Good (Minor 64.8
RCDG SWAMP Obsolete Defects) Defects)
SPANS
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Project 02-8106.00

Exhibit B.7 Phase |
Bridges
County Bridge | Milepoint: Bridge Features | Structure | Bridge | Posting | Structural | Superstructure: | Substructure: | Sufficiency
Name: No: Description: | Intersected: | Length: Width: Rate: Function: Rating?:
Logan B00002 27.366 5-50 FT WOLF LICK 264 25.5 No Post | Functionally Good (Minor Good (Minor 64.8
RCDG CREEK Obsolete Defects) Defects)
SPANS
Logan B00045 14.583 |DBL 12X7X38 TOWN 38 N/A No Post N/A N/A 89.2
CLVT BRANCH
Logan B00020 4.025 6-50 FT NORTH 318 25 No Post | Functionally Good (Minor Good (Minor 67.3
RCDG FORK OF Obsolete Defects) Defects)
SPANS RED RIVER
Logan B00021 0.987 6-50 FT SOUTH 318 25 No Post | Functionally Good (Minor Good (Minor 63.9
RCDG FORK OF Obsolete Defects) Defects)
SPANS RED RIVER

1 Based on March 2006 State Bridge Inventory
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Project 02-8106.00

Exhibit B.8 Phase I
Bridges
County Bridge [ Milepoint: Bridge Description: Features Sturcture | Bridge | Posting Structural Superstructure: Substructure: | Sufficiency
Name: No: Intersected: Length: Width: Rate: Function: Rating®:
Daviess BO0OO75P | 11.370 TWIN(35.42-94-35.42 FT Us431 172 40.8 No Post Good (Minor Good (Minor 93.8
SIMPLE WF STEEL BEAM Defects) Defects)
SPANS- 0 DE
Daviess B00075 11.370 TWIN(35.42-94-35.42 FT Us431 172 40.8 No Post Good (Minor Good (Minor 93.8
SIMPLE WF STEEL BEAM Defects) Defects)
SPANS- 0 DE
Daviess B00040 10.185 1-30 FT RC DRAINAGE 32 14.8 No Post Satisfactory (Minor Satisfactory 60.7
PRECAST(ONLY) SPAN - 0 DITCH Deterioration) (Minor
DEG SKEW Deterioration)
Daviess B00041 10.146 1-30 FT RC DRAINAGE 32 14.8 No Post Good (Minor Good (Minor 59.2
PRECAST(ONLY) SPAN - 0 DITCH Defects) Defects)
DEG SKEW
Daviess B00042 10.131 1-30 FT RC DRAINAGE 32 14.8 No Post Good (Minor Good (Minor 59.2
PRECAST(ONLY) SPAN - 0 DITCH Defects) Defects)
DEG SKEW
Daviess B00043 10.115 1-30 FT RC DRAINAGE 32 14.8 No Post Good (Minor Good (Minor 59.2
PRECAST(ONLY) SPAN - 0 DITCH Defects) Defects)
DEG SKEW
Daviess B00044 10.049 1-30 FT RC DRAINAGE 32 13.4 No Post Satisfactory (Minor Good (Minor 59.2
PRECAST(ONLY) SPAN - 0 DITCH Deterioration) Defects)
DEG SKEW
Daviess B00045 9.858 1-30 FT RC DRAINAGE 32 14.8 No Post Good (Minor Good (Minor 59.2
PRECAST(ONLY) SPAN - 0 DITCH Defects) Defects)
DEG SKEW
Daviess B00046 9.829 1-30 FT RC DRAINAGE 32 13.4 No Post Good (Minor Good (Minor 59.2
PRECAST(ONLY) SPAN - 0 DITCH Defects) Defects)
DEG SKEW
Daviess B00047 9.333 DBL 10X7X71 RC BOX BRANCH OF 23 0 No Post N/A N/A 63.4
CULV-0 DEG SK FILL=5FT PANTHER
BRL= GOOD CREEK
Daviess B00048 9.034 3-30 FT SIMPLE RCDG BRANCH OF 99 45 No Post Very Good (No Very Good (No 90.2
SPANS 0 DEG SKEW PANTHER Defects) Defects)
CREEK
Daviess B00049 8.543 1-32.94 2-33.25 1-33.75 2- PANTHER 412 31.7 Post Reqd Satisfactory (Minor Good (Minor 61.0
70.67 1-100 1-33.44 FT CREEK Deterioration) Defects)
STEEL
Daviess B00050 8.037 20X6X68 RC BOX CULV-0 [ BRANCH OF 22 0 No Post N/A N/A 80.9
DEG SK FILL= 2 FT BRL= PANTHER
GOOD CREEK
McLean B00013 9.625 SNGL 10X6X79 RC CLVT - |BRANCH BUCK 79 0 No Post | Functionally N/A N/A 51.6
1FT FILL OD CREEK Obsolete
McLean B00015 9.128 30FT-35FT-30 FT BUCK CREEK 104 33 No Post | Functionally Good (Minor Good (Minor 64
R.C.D.G. SPANS - 30 DEG Obsolete Defects) Defects)
SKEW
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Project 02-8106.00

Exhibit B.8 Phase Il
Bridges
County Bridge [ Milepoint: Bridge Description: Features Sturcture | Bridge | Posting Structural Superstructure: Substructure: | Sufficiency
Name: No: Intersected: Length: Width: Rate: Function: Rating®:
McLean B00014 7.116 [DBL 10X8X38 RC CULVERT|BRANCH BUCK 23 0 No Post N/A N/A 78.9
FILL= 2 FT BRL= GOOD CREEK
McLean B00018 5.100 3-150'DECK TRUS,1- GREEN RIVER 1644 27 No Post | Functionally | Satisfactory (Minor Good (Minor 56.4
320'THRY TRUSS,10-56'- |& ROUGH RIVE Obsolete Deterioration) Defects)
BMS K
McLean B00021 4.632 10-30 FT R.C.D.G. SPANS UNNAMED 330 28 No Post | Functionally Good (Minor Satisfactory 74.1
STREAM TO Obsolete Defects) (Minor
GREEN Deterioration)
McLean B00020 3.493 DBL 10X4X41 RC CULV-0 SWAMP 23 39.5 No Post N/A N/A 77.5
DEG SK FILL=3 FT BRL= | OPPOSITEL &
GOOD N.R.R
McLean B00019 0.800 15-30 FT R.C.D.G. SPANS DRAIN TO 497 255 No Post | Functionally Good (Minor Satisfactory 64.5
CYPRESS Obsolete Defects) (Minor
CREEK Deterioration)
Muhlenberg | B0O0056 27.713 15-30 FT R.C.D.G. SPANS | OVERFLOW 497 25 No Post Structurally | Fair (Minor Section | Poor (Advanced 39.0
STRUCTURE Deficient Loss) Section Loss)
Muhlenberg | B00057 25.744 DBL 8X3X45 RC CULV-45 | BR CYPRESS 26 0 No Post N/A N/A 934
DEG SK CREEK
Muhlenberg | RR0601 20.860 [1-16'X24'X58' RIGID FRAME| PEABODY 21 39 No Post | Functionally N/A N/A 76.7
RAILROAD Obsolete
Muhlenberg [ RR0603 20.860 | 1-27' & 2-8 RC SLAB SPAN | P&L RAILWAY 50 25 No Post Satisfactory (Minor Good (Minor N/A
Deterioration) Defects)
Muhlenberg [ B00132 20.860 | 1-27' & 2-8 RC SLAB SPAN | P&L RAILWAY 50 25 No Post Satisfactory (Minor Good (Minor N/A
Deterioration) Defects)

1 Based on March 2006 State Bridge Inventory
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Project 02-8106.00
Exhibit B.9

Traffic Characteristics

Percent | Posted | % Passing
Segment Trucks | Speed Sight Projected | Projected

County Beg. MP | End MP | Length | 2007 ADT | (HIS)* | Limit | Distance (2007 LOS|| 2030 ADT | 2030 LOS
Muhlenberg 17.290 17.484 0.194 7,270 18% 55 100% A 10,100 A
Muhlenberg 17.250 17.290 0.040 7,270 18% 55 30% D 10,100 D
Muhlenberg 16.538 17.250 0.712 7,270 18% 55 30% D 10,100 D
Muhlenberg 15.184 16.538 1.354 6,610 18% 55 70% C 9,200 D
Muhlenberg 11.982 15.184 3.202 8,180 18% 55 50% D 11,400 D
Muhlenberg 11.782 11.982 0.200 8,180 18% 55 70% D 11,400 D
Muhlenberg 11.427 11.782 0.355 8,180 18% 45 50% E 11,400 E
Muhlenberg 11.000 11.427 0.427 5,930 18% 35 40% E 8,300 E
Muhlenberg 9.970 11.000 1.030 5,930 18% 55 40% C 8,300 D
Muhlenberg 9.834 9.970 0.136 5,930 18% 45 40% E 8,300 E
Muhlenberg 9.669 9.834 0.165 4,610 18% 45 40% E 6,400 E
Muhlenberg 8.530 9.669 1.139 4,610 18% 55 40% C 6,400 D
Muhlenberg 8.020 8.530 0.510 4,610 18% 35 40% E 6,400 E
Muhlenberg 7.520 8.020 0.500 4,960 18% 45 40% E 6,900 E
Muhlenberg 6.964 7.520 0.556 4,960 18% 55 40% D 6,900 D
Muhlenberg 0.540 6.964 6.424 2,590 18% 55 2% C 3,600 C
Muhlenberg 0.000 0.540 0.540 2,580 18% 45 2% E 3,600 E
Logan 28.207 31.050 2.843 2,810 18% 55 28% C 3,900 C
Logan 24.728 28.207 3.479 5,320 18% 55 55% C 7,400 D
Logan 24.454 24.728 0.274 5,320 18% 45 35% E 7,400 E
Logan 23.873 24.454 0.581 5,320 18% 35 35% E 7,400 E
Logan 23.240 23.873 0.633 5,320 18% 45 35% E 7,400 E
Logan 21.636 23.240 1.604 5,850 18% 55 35% C 8,100 D
Logan 20.900 21.636 0.736 6,180 18% 55 47% C 8,600 D
Logan 20.590 20.900 0.310 6,180 18% 55 100% C 8,600 C
Logan 13.896 20.590 6.694 Omitted From Planning Study

Logan 13.593 13.896 0.303 10,400 7% 35 not avail E 14,500 E
Logan 12.774 13.593 0.819 10,400 7% 45 not avail E 14,500 E
Logan 12.33