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Glasgow Small Urban Area Study
Executive Summary

The Kentucky Transportation Cabinet (KYTC) initiated the Small Urban Area (SUA) study for the
city of Glasgow, Kentucky in Barren County. The goal of the study is to identify and examine
fransportation and multimodal issues related to safety and congestion in Glasgow and the
surrounding area. The SUA study area includes the city limits of Glasgow which is a littfle over 38
square miles. The 2014 Barren County Comprehensive Plan requested the development of an
urban transportation study for the Glasgow area, as the last Glasgow SUA Study was completed
in 1988. This SUA planning study was funded with State Planning and Research (SPR) funds.

The basic elements accomplished under this SUA study include the following:

¢ Evaluate existing conditions, crash history, and geometric deficiencies to identify possible
safety improvements.

e Evaluate existing traffic and estimate future traffic volumes on state-maintained and
other major routes within the study area to evaluate capacity needs of the
fransportation network.

e  Work with an Advisory Committee to identify problem areas and improvement
alternatives.

e Produce a list of short-term recommendations which the KYTC, City of Glasgow, Barren
County, and/or private developers can take for further project development and
implementation.

e Address long-term concerns by examining the future transportation needs and
determining options for future improvement projects.

The first Advisory Committee meeting was held on February 24, 2016 in Glasgow. At the meeting,
aftendees were asked to identify locations: 1) where congestion is an issue, 2) where there are
trouble spots related to safety, 3) areas where growth is anticipated, and 4) locations for possible
fransportation and multimodal improvements. The Advisory Committee identified 18 locations
with possible congestion issues, 14 trouble spofts related to safety, seven growth areas (primarily
south and west of downtown), and 19 locations for possible tfransportation and multimodal
improvements.

The project team developed 23 conceptual improvement projects, as shown in Figure ES-1,
based on a combination of input from the Advisory Committee, a review of the existing
condifions, traffic analyses, and field reconnaissance.
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Figure ES-1: Glasgow Small Urban Area Study - Recommended Projects



Three classes of improvement projects were developed. The improvement concepts are
categorized as follows:

¢ Short-term: The shorf-term concepts are typically lower-cost projects that can be
implemented in the near future. These types of improvements should require little or no
right-of-way to construct and in some cases may be implemented by the KYTC Division of
Maintenance.

¢ Long-term: The long-term concepts are higher-cost projects that will require more
significant resources to implement. These types of improvements are more likely to
require additional right-of-way to construct and will need to be funded through the KYTC
Highway Plan.

e Local projects: The local projects are not located on the state-maintained system and
would likely need to be funded by the City of Glasgow or Barren County. A private
developer may also take on this responsibility.

A second Advisory Committee Meeting was held on May 26, 2016 in Glasgow. During this
meeting, attendees were asked to indicate their level of support for each of the improvement
concepts, shown in Figure ES-1. Factoring in input from the Advisory Committee, the project
team prioritized the conceptual improvements as high, medium, or low. Tables ES-1, ES-2, and
ES-3 present the improvement concepts based on this prioritization. Along with short and long-
term projects, local improvements were also prioritized, shown in Table ES-4.

It was decided that Projects F1, F2, and B, all concepts to improve KY 90, should be combined
and considered tfogether in the design phase. During that phase, a traffic study should be
conducted to determine the appropriate number of lanes for KY 90. Thus, Project F1 (road diet
to restripe KY 90 as three lanes) and Project F2 (widening the corridor to a five-lane section) will
both be considered. Project B, improvement of the intersection of KY 90 and US 68 near
Walmart, would likely not move forward as a standalone project and should be considered with
the corridor wide improvements to KY 90. The combination of these projects is ranked as a high
priority.

Project A includes both a short-term (A1) and long-term (A2) solution to improve the US 31E
inferchange with the Louie B. Nunn Cumberland Parkway (LN 9008). Project Al, interchange
improvement, includes the signalization of the westbound ramp terminal intersection and
widening US 31E under the parkway bridge to accommodate additional turn lane storage.
Project A2, reconstruction of the intferchange, reconfigures the intferchange to a new type (such
as a single point urban interchange) to increase spacing between fraffic signals. The project
team recommended that both solutions be considered together in the design phase. The
combination of these projects is ranked as a medium priority.

Cost estimates were prepared for each improvement concept, shown in Table ES-5, based on
unit costs plus additional costs for special features (i.e. culverts and traffic signals). KYTC District 3
assisted in this effort by providing right-of-way and utility cost estimates.
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2016 Cost Estimates
ID Route Improvement Type . oe Priori
P P Design Right-of- Utility Construction Total Cost ty
Way Relocation
Al US 31E Interchange $90,000 $0 $0 $450,000 $540,000 Medium
Improvement
A2 US 31E Interchange $1,800,000 $100,000 $1,000,000 $18,000,000 $20,900,000 | Medium
Reconstruction
B KY 90 Intersection $100,000 $0 $50,000 $500,000 $650,000 High
Improvement
C US 31EX Intersection $10,000 $0 $0 $50,000 $60,000 High
Improvement
D KY 63 Maintenance and $20,000 $50,000 $50,000 $100,000 $220,000 Medium
Drainage Improvements
El KY 2207 High-Friction Treatment $50,000 $0 $0 $350,000 $400,000 High
E2 KY 2207 Reconstruction to $300,000 $750,000 | $1,000,000 $3,000,000 $5,050,000 Low
Improve Curves
F1 KY 90 Road Diet $80,000 $0 $0 $750,000 $830,000 High
F2 KY 90 Widening $400,000 $3,000,000 $2,500,000 $4,200,000 $10,100,000 High
Intersection and
Gl Downtown Square Pedestrian Crossing $30,000 $0 $0 $150,000 $180,000 High
Improvements
G2 | Downtown Square One-way Conversion $300,000 $250,000 $150,000 $3,000,000 $3,700,000 Medium
H1 KY 63 High-Friction Treatment $50,000 $0 $0 $225,000 $275,000 High
H2 KY 63 Realignment $200,000 $400,000 $400,000 $1,750,000 $2,750,000 High
| KY 1297 Widening $300,000 $900,000 $1,200,000 $3,500,000 $5,900,000 Medium
J US 31E Access Management $500,000 $2,000,000 $750,000 $3,500,000 $6,750,000 High
K KY 249 Realignment $300,000 $750,000 $400,000 $3,200,000 $4,650,000 Low
L KY 90 Minor Widening/ $300,000 |  $500,000 $750,000 $2,500,000 $4,050,000 Low
Access Management
M KY 63 Realignment $300,000 $2,500,000 $1,750,000 $3,100,000 $7,650,000 Low
N KY 3600 extension New Route $1,000,000 $3,000,000 $1,500,000 $9,600,000 $15,100,000 Medium
(@] Southern Beltway New Route $1,100,000 $3,500,000 $1,500,000 $10,400,000 $16,500,000 Low
P KY 249 Multimodal $80,000 $400,000 $750,000 $500,000 $1,730,000 Low
Q Scottie Drive Minor Widening $200,000 $750,000 $1,000,000 $1,600,000 $3,550,000 High
R KY 249 to KY 63 New Route $200,000 $500,000 $300,000 $1,300,000 $2,300,000 Medium

Table ES-5: 2016 Cost Estimates
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In 2016, the Kentucky Transportation Cabinet (KYTC) initiated a Small Urban Area (SUA) study for
the city of Glasgow, Kentucky in Barren County. The purpose of the study was to identify and
examine transportation issues related to safety and congestion in the city and the surrounding
area. The study’s focus and primary goal was to recommend short-term improvements which
the KYTC, City of Glasgow, Barren County, and/or private developers can quickly and
effectively implement at both an individual intersection level and at an area-wide level. The
study also sought to address long-term concerns by examining the future transportation needs
and determining options for future improvement projects.

The Division of Planning conducts SUA fransportation studies in Kenfucky for areas with
populations of 5,000 to 50,000. A SUA study provides a thorough examination of an area’s
transportation network, including an analysis of existing and future traffic conditions, with the
goal of identifying needs and potential solutions to provide a more efficient tfransportation
network.

The 2014 Barren County Comprehensive Plan requested the development of an urban
fransportation study for the Glasgow area, as the last Glasgow SUA Study was completed in
1988. This SUA planning study was funded with State Planning and Research (SPR) funds. Future
design, right-of-way, utility, and construction phases for any projects identified are not included
in the 2016 KYTC Highway Plan.

1.1  STUDY AREA

The study area includes the Glasgow incorporated limits and surrounding area, which is a little
over 38 square miles, as shown in Figure 1. There are several planned and committed
transportation improvements near the study area, as shown in Figure 2.

With an area of 491 square miles, Barren County is the thirfeenth largest county in Kentucky.
Population projections provided by the Kentucky State Data Center show Barren County has a
current population of 44,305 and is anticipated to experience a 20 percent increase in
population from 2015 to 2040. Population projections are not available for individual cities, but
Glasgow's current population of 14,339 is expected to see a similar increase, based on the frend
from the 2010 Census to the current estimate. Glasgow is the second largest urban area in KYTC
District 3.
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1.2 STUDY SCOPE

The Glasgow SUA study has been conducted under the direction of the KYTC District 3 and the
KYTC Division of Planning. The study examines existing fransportation conditions in terms of both
safety and operational characteristics. Following the analysis of these characteristics, the study
recommends a list of fransportation projects to address existing and long-term transportation
needs for this portion of Barren County. The basic work items accomplished under the
transportation study include the following:

e Review of previous planning documents and committed fransportation projects.
e Data collection and analysis of existing transportation system.

e Travel demand model development update and recalibration (parallel effort).

e Develop a fraffic forecast to analyze anticipated future conditions.

e Development of recommended projects, cost estimates, and strategies.

e Coordination with KYTC, City of Glasgow, Barren River Area Development District
(BRADD), Barren County staff, and by the Glasgow SUA Advisory Committee, made up of
local officials, emergency responders, transit, and other stakeholders.

e Disseminate information, gather input, and identify project needs and goals during the
public involvement process.

e Study documentation.

Conditions of the existing transportation network are examined in the following sections. The
information compiled includes roadway facilities and geometrics, crash history, and tfraffic
volumes within the study area. Data for this section were collected from the KYTC's Highway
Information System (HIS) database, the Warren County Regional Travel Demand Model and from
field review.

2.1 ROADWAY SYSTEMS

Functional classification is the grouping of roads, streets, and highways into integrated systems
ranked by the level of mobility for through movements and access to adjoining land. This
grouping acknowledges that roads serve multiple functions and it provides a basis for
comparing roads fairly. Functional classification can be used for, but is not limited to, the
following purposes:

e Provide a framework for highways serving mobility and connecting regions and cities
within a state.



Provide a basis for assigning jurisdictional responsibility according to the roadway’s
importance.

e Provide a basis for development of minimum design standards according to function.
e Provide a basis for evaluating present and future needs.

e Provide a basis for allocation of limited financial resources.

Figure 3 shows the functional classification of roadways within the study area. In the southern
portion, the Louie B. Nunn Cumberland Parkway (LN 9008) provides regional east-west
connectivity to major destinations within central Kentucky. Four interchanges exist along the
Cumberland Parkway within the study area, at KY 3600 (Veterans Outer Loop) exit 8, the US 31E
(L. Rogers Wells Blvd) exit 11, KY 90 (E Main St) exit 14, and KY 1519 (Veterans Outer Loop) exit 15.

Other important roadways, which are functionally classified as Minor Arterials, include the
following:

e US 68/ KY 80 (New Bowling Green Road)
e US 68/ KY 90 (Burkesville Road)

e US3IE (L. Rogers Wells Boulevard)

e US 68 (Veterans Outer Loop)

e KY 90 (Happy Valley Road)

Figure 4 depicts the truck weight classifications of the study area roadways.

In compliance with the Surface Transportation Assistance Act of 1982 (STAA), Kentucky has
established a network of highways on which commercial vehicles with increased dimensions
may operate. These “STAA" vehicles include semi-tractor trailers with 53-foot long frailers and
single-unit frucks with a total length of 45 feet. These designated fruck routes are shown on
Figure 5. The Louie B. Nunn Cumberland Parkway and KY 90 (Happy Valley Road) are federally-
designated truck routes. US 31E is a state-designated fruck route.

22 ROADWAY GEOMETRIC CONDITIONS

The current number of lanes and estimated lane widths along study area roadways are shown
on Figure 6. Current KYTC design guidelines suggest a minimum of 11-foot wide lanes on arterials
and collector roadways. With one exception, all study area arterials have 11-foot or wider lanes.
The exception is US 68X between US 31W and US 31EX. Several two-lane collector roadways
(portions of US 68, KY 63, KY 1297, KY 249, KY 2207, and others) have lane widths less than 11 feet.
All state-maintained, multi-lane facilities have lane widths of atf least 11 feet.

Estimated shoulder widths are shown on Figure 7. Most arterial routes have shoulders at least
eight feet wide, the recommended minimum for such roadways. Some of the more rural routes
have shoulders between one and four feet in width. Many of the downtown streets have curb
and gutter and, therefore, are shown as having a zero to one-foot shoulder.



Study Area @

4 g

g

o

0.5 1
w1 Miles

Urban / Rural

=== Freeway/Expressway
Principal Arterial
Minor Arterial Glasgow Small Urban Area Study
Major Collector Barren County
Minor Collector

Local Road Q Stantec

Source: KYTC HIS Database

Functional Classification

Figure 3: Functional Classification of Study Area Roadways




Study Area

Legend Truck Weight Class

s - 36,000 Ib (no routes)

e b Glasgow Small Urban Area Study

e AA - 62,000 Ib (no routes) Barren County
AAA - 80,000 Ib

Q) Stantec

Source: KYTC HIS Database

Figure 4: Truck Weight Classifications




Study Area @

™ oN
| capineT |

Legend
Truck Routes
Federal Designated

Truck Route
Glasgow Small Urban Area Study

State Designated Barren Count
EEES Truck Route d

(_,) Stantec

Source: KYTC HIS Database

Figure 5: Designated Truck Routes




Study Area

Lanes, Lane Width

== 4, 11 feet or greater Lane Widths

=== 3, Less than 11 feet (no routes)

== 3, 11 feet or greater Glasgow gzignuéizléfea Study

— 2 |essthan 11 feet ]

= 2 11 feet or greater Q Stantec

Source: KYTC HIS Database

Figure 6: Number of Lanes and Lane Width




252

N
Study Area @ \\'@E

4

Y /
{ /

@199

-~

0 0.5 1

w1 Miles

Legend

e (-1 Feet
1-4 Feet
e 4 -10 Feet

10 Feet or Wider
Source: KYTC HIS Database

Shoulder Widths

Glasgow Small Urban Area Study
Barren County

() Stantec

Figure 7: Shoulder Widths

10



2.3 EXISTING TRAFFIC VOLUMES

The most current average daily fraffic (ADT) volumes from KYTC's traffic count statfions are shown
on Figure 8. ADT volumes on state-maintained routes in the study area range from 200 vehicles
per day (VPD) on KY 2207 to 20,600 VPD on US 31E (L. Rogers Wells Blvd). KY 90 and portions of
the Cumberland Parkway and US 68 have ADT's over 10,000 VPD.

To evaluate the adequacy of roadway segments, existing ADT volumes were compared to the
road’s theoretical capacity. This is the preferred KYTC methodology for evaluating the
adequacy of roadway segments. A volume-to-capacity ratio (V/C) represents proportion of
traffic demand for using the roadway for the designated time period in relation to its capacity to
serve the demand.

Estimated 2015 daily fraffic volumes developed from the updated Warren County tfravel
demand model are shown on Figure 9. The target V/C ratio is 1.0 for urban areas. A V/C greater
than this indicates the road is congested (i.e., operating above its design capacity). After
performing a V/C analysis using Highway Capacity Manual (HCM) procedures, portions of US
31X and US 68X in downtown Glasgow have a V/C greater than 1.0, which indicates that
mitigation measures (including additional lanes) may be warranted. All other roadway segments
currently operate at less than capacity with a V/C less than 1.0, as shown in Figure 9.

24 CRASH HISTORY

Crash data were collected along existing roadways within the study area for a three-year period
between January 1, 2013 and December 31, 2015. A total of 3,058 crashes were reported within

the study area, as shown in Figure 10. The crash records and locations are included in Appendix

A.

Crashes were geospatially referenced and compared to statewide data to identify locations
experiencing above-average crash rates. The methodology is defined in the Kentucky
Transportation Center research report Analysis of Traffic Crash Data in Kentucky (2010-2014)1. As
defined in the methodology report, segments vary in length and are divided along roadways
where geometry or traffic volumes change. For each segment, analysts examined the number
of crashes, traffic volume, rural/urban, number of lanes, and segment length to determine the
critical rate factor (CRF). The CRF is one measure of the safety of a road, expressed as a ratio of
the crash rate at the location compared to the critical crash rate for similar roadways
throughout the state. A CRF of 1.00 or greater may indicate that crashes are occurring due to
circumstances not attributed to random occurrence.

Segment locations with CRF values greater than 1.0 are shown in Figure 11 and listed in Table 1.

1Green, E. R., et al. Analysis of Traffic Crash Data in Kentucky. KTC-15-21, September, 2015.
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Begin End Number of
Route Milepg>oint Milepoint ADT Crashes CRF
US 31EX 1.406 1.516 8,200 41 4.4
KY 2207 0.000 4,477 250 28 3.5
KY 0063 14.436 14.569 3,200 12 2.8
US 31E 14.258 14.849 17,800 158 2.4
KY 1297 11.085 12.582 3,800 66 2.4
KY 1297 12.582 12.806 8,200 25 2.1
US 31EX 1.648 2.118 7,300 36 1.9
US 31EX 1.516 1.648 7,200 11 1.5
US 31EX 0.000 1.406 6,200 59 1.5
UsS 68 11.326 13.261 5,000 87 1.4
KY 63 14.305 14.436 1,700 4 1.4
KY 63 5.602 13.171 1,700 67 1.4
US 31E 14.849 15.300 11,100 48 1.4
KY 74 0.000 3.510 1,400 31 1.3
KY 1307 7.132 8.464 370 6 1.3
KY 90 8.587 9.923 13,100 125 1.2
KY 1297 9.681 11.078 1,700 13 1.0
KY 90 9.923 10.380 8,000 28 1.0
US 31E 13.299 14.258 20,600 114 1.0

Table 1: High CRF Segments

Analysts also conducted a spot analysis within the study area. Spots were defined by observing
0.3-mile sections where crashes were concentrated. Crashes were again geospatially
referenced and compared to statewide data o identify locations experiencing above average
crash rates. The CRF was again used as a measure of the safety of a particular spot. Roadway

spots with high crash rates are shown in Figure 12 and summarized in Table 2.
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. Beginning Ending ol e
Location Route Milepoint Milepoint of ADT CRF

Crashes
1 US 68 11.555 11.845 38 9,100 1.4
2 US 31E 14.115 14.405 80 23,300 1.3
3 US 31EX 0.000 0.290 21 5,200 2.0
4 US 31EX 1.370 1.660 55 4,500 5.8
S US 31EX 1.660 1.950 15 4,500 1.6
6 US 31EX 1.960 2.240 19 4,500 2.0
7 KY 63 12.514 12.736 12 1,400 2.7
8 KY 90 8.600 8.890 51 13,200 1.5
9 KY 90 9.775 10.065 50 14,700 1.3
10 KY 1297 11.875 12.165 15 4,200 1.0
11 KY 2207 3.482 3.772 5 360 1.6
12 KY 2207 3.843 4,133 6 1,100 1.1

Table 2: Summary of 0.3 Mile Crash Spots with CRF Greater than 1.0

An environmental overview was performed to identify environmental resources of significance,
potential jurisdictional features, and other environmental areas of concern that should be
considered during project development. Nafural and human environment resources within the
study area were identfified from a literature/database review, as well as a windshield survey. The
study area assessed for the Glasgow SUA Study includes a circle that encompasses the entire
Glasgow city limits in Barren County, Kentucky. As such, the study area includes adjoining parts
of unincorporated Barren County, providing a total of 38 square miles roughly centered near the
intersection of US 68 and Shane Drive, north of US 31E. The complete document is included in
Appendix B.

More detailed environmental studies may be required as individual projects are further
developed. If a future project is federally-funded, the National Environmental Policy Act (NEPA)
requires that potential environmental impacts with regard to jurisdictional wetlands,
archaeological sites, cultural historic sites, and federally endangered species must be avoided if
at all possible. If not, then minimization efforts are required. Mitigation for the impacts, if
unavoidable, may also be necessary.
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3.1 NATURAL ENVIRONMENT

Natural environment resources include: surface streams, floodplains, wetlands, ponds,
groundwater, threatened, endangered, and special concern species and habitat, woodland
and terrestrial areas, and parks. Through a literature/database review and field reconnaissance,
potentially sensitive resources that affect the natural environment were identfified in the study
area and are discussed in the following sections and presented in Figure 13.

Three US Geological Survey (USGS) named streams (Beaver Creek, South Fork Beaver Creek, and
Huggins Branch) and 73 unnamed streams are mapped within the study area. None of the three
named streams are classified as Special Use Waters within the study area as defined by the
Kentucky Division of Water (KDOW). Beaver Creek is designated as fully supporting Aquatic Life
and Domestic Water Supply from Glasgow Airport upstream, and not supporting Primary
Contact Recreation downstream of the airport. South Fork Beaver Creek is designated as
partially supporting Aquatic Life from its confluence with Beaver Creek upstream to the Louie B.
Nunn Parkway crossing. Watersheds in the study area include Park City, Little Beaver Creek-
Beaver Creek, South Fork Beaver Creek, and Boyd's Creek-Skaggs Creek, from north to south,
respectively.

The study area contains one Zone lll Source Water Assessment and Protection Program (SWAPP;
KDOW, 2013) areaq, associated with the Glasgow Water Company (Little Beaver Creek-Beaver
Creek watershed).

Additional surface streams are likely present in the study area and would most likely consist of
small, headwater streams and roadside drainage features.

There are 309 National Wetlands Inventory (NWI) wetlands mapped in the study area, with the
highest number being ponds (88 percent by number), while the greatest area is confributed by
forested wetlands (PFO, 65 percent by area). NWI-mapped wetlands are generally dispersed
evenly outside the city center.

Hydric soils occur in approximately five percent of the study area, concentrated along the major
stream valleys.

There are 273 ponds mapped (NWI) within the study area. Several appear to be intermittent,
occurring in sinkhole depressions and do not appear to hold water permanently.
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Review of the US Fish and Wildlife Service (USFWS) Threatened and Endangered Species (T&E) list
suggests the possibility for several listed species to be found in Barren County. Indiana bat
(endangered), gray bat (endangered), and northern long-eared bat (threatened) have the
potential fo occur in Barren County. Three endangered mussels including fanshell, sheepnose,
and snuffbox and one threatened mussel, the rabbitsfoot, have the potential to occurin the
study area. Kentucky cave shrimp (endangered) has the potential to occur in Barren County.

The northwestern half of the study area (north and west of US 31E) lies within a Known Summer 1
+ Swarming 1 habitat designated area for Indiana bat. Potential summer roost and foraging
habitat for Indiana bat and northern long-eared bat (woodlots and riparian woodlands) is
present in scattered woodlots primarily along major stream corridors.

Of the four federally-listed mussel species in the study area, only snuffbox and rabbitsfoot have
the potential to occur as Beaver Creek and South Fork Beaver Creek may provide suitable
habitat for these species that prefer small to medium sized creeks.

Habitat for gray bat and Kentucky cave shrimp may be present as nine cave enfrances are
known within the study area.

The Kentucky Department of Fish and Wildlife Resources (KDFWR) lists 50 additional (beyond the
nine species listed by the USFWS, above) State Threatened, Endangered, and Special Concern
species as occurring (either recently or historically) in Barren County. These include:

¢ Nine stafe endangered species (one fish, one amphibian, six birds, one repfile)

o 20 state threatened species (10 birds, one mussel, six invertebrates, one gastropod, one
reptile, one mammal)

o 19 state special concern species (five fish, one reptile, six birds, three crustaceans, one
gastropod, one mussel, two mammails)

e Two historical records of state-listed Upland Sandpiper and American Bittern

The Kentucky State Nature Preserves Commission (KSNPC) provided five records for three federal
or state endangered, threatened, or special concern listed species and communities within one-
mile of the study area. These include:

e One mussel (federal-species of management concern)

e One fish (federal-species of management concern)
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¢ One crustacean (one federal-endangered)

¢ One natfural community (acidic mesophytic forest)

Occurrence records for the fish and crustacean species relate to cave-dwelling species.
Additional federal-listed species known within five miles include Myotis grisescens (gray bat)
listed as federal endangered.

The KSNPC data response specifically highlights a portion of the project lies within the Green
River Biosphere Reserve, associated with the Green River and the Mammoth Cave Systems, with
emphasis upon prevention of erosion and sedimentation. The cave-obligate Mammoth Cave
shrimp along with two state-listed species (bottlebrush crayfish and Kentucky Creekshell mussel)
are known within five miles of the project.

There are 277 water wells within the study area, of which 256 are listed as monitoring wells, nine
are domestic use, and 12 have an unknown use. 19 springs are mapped within the study areq,
none of which are indicated as being used for consumption. No wellhead protection areas
occur in the study area. The northwestern corner of the study area, north of the Glasgow
Municipal Airport, contains extensive sub-surface drainage associated with the Turnhole Spring
karst basin, with underground flow to the northwest. This basin is listed as a KDOW Outstanding
State Resource Water (OSRW) and Cold Water Habitat (CAH) designated use, known to harbor
the federal-endangered Kentucky cave shrimp outside of the study area.

The project area is underlain by bedrock with moderate to high potential for karst. Fifty-two
sinkholes are mapped underlying the study area, accounting for approximately five percent of
the area. Sinkholes are most prominent north of Beaver Creek and west of the city centfer. Nine
cave enfrances are known in the study area, all located near Beaver Creek in the north. Due to
the sensitive nature of this resource, location information is not included in this report. KYTC has a
karst policy for use of specific drainage design (grass swales and detentfion basins) in roadway
improvement projects.

Federal Emergency Management Agency (FEMA) 100-Year floodplain occurs along Beaver
Creek and South Fork Beaver Creek throughout the extent of the study area, the lower half of
Huggins Branch, and within several sinkhole areas just north of the center of town.

No FEMA designated floodway occurs in the study area or vicinity.
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Farmland soil classifications are shown on Figure 14. The maijority of the soils in the study area
and vicinity are identified as Prime Farmland (27 percent), Farmland of Statewide Importance
(39 percent) and Prime Farmland if drained or protected from flooding (12 percent). Active
farmlands are limited to the outer reaches of the study area, primarily north and west of US 68.

Six public parks are located in the study area including four city-owned (Beaver Trail, Gorin,
Twyman, and Weldon) and two county-owned parks (American Legion and Barren County Little
League Football field). Four are located in the city center area and one each north and west of
the city center. Approximately 50 acres of the Barren River Lake Wildlife Management Area,
owned by U.S. Army Corps of Engineers and administered by KDFWR, is located along Beaver
Creek, west of the city center.

Based on current Land and Water Conservation Fund (LWCF) records, multiple LWCF properties
are present in the study area including American Legion Park, Barren County Little League
Football Field, Beaver Creek (Trail) Park, and Gorin Park.

The study area is notf located in a non-afttainment area for 8-hour ozone (2008 standard) or a
maintenance area for PM 2.5 (1997 standard) for the transportation-related criteria pollutants for
which the EPA has established National Ambient Air Quality Standards (NAAQS). 31 USEPA air
emissions facilities are located within the study area, located primarily around the city center
and along US 31E.

Noise sensitive land use areas are located throughout the study area including Activity
Categories “B”, “C", "D", and “E"- consisting of residential neighborhoods, parks, cemeteries,
places of worship, schools, hotels, and restaurants with exterior uses.

Approximately 30 percent of the study area is urbanized, about half of which consists of
moderate density residential housing (single-family home developments).
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