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Executive Summary

Executive Summary - 1

Pollinators play a critical role in maintaining healthy ecosystems and supporting agricultural 
productivity. Documented declines of important pollinator species, including charismatic species 
like the monarch butterfly (Danaus plexippus) and bumble bees (Bombus sp.), are a significant cause 
for concern. The decline and potential extinction of pollinating species threatens the integrity of our 
natural ecosystems as well as the productivity of our agricultural systems. In recent years, roadside 
and utility rights-of-way (ROW) have been increasingly recognized by biologists and land managers 
for their potential conservation value as pollinator habitat. 

Within the Commonwealth of Kentucky, the Kentucky Transportation Cabinet (KYTC) is responsible 
for maintaining over 31,000 miles of roads and approximately 200,000 acres of ROW. KYTC has 
previously established a robust program of pollinator habitat creation through planting projects 
(KDA 2019). In addition to creating new habitat, KYTC recognized a need to manage already existing 
pollinator habitat along their ROW. The Office of Kentucky Nature Preserves (OKNP) collaborated 
with KYTC to develop a project to identify such habitat along Kentucky's roadsides. 

It was also recognized by OKNP and KYTC that there is significant overlap between the habitat 
needs of common pollinating insects and many of Kentucky’s rare insect and rare plant species. A 
combined effort to identify and document habitat for pollinators (including rare insect habitat), rare 
plant species, and their associated high-quality plant communities would help realize the full 
conservation value of Kentucky’s state managed roadside ROW. 

     The project goals were defined as follows:
1. Identify and document high-quality habitat for pollinators, rare plant species, and 

high-quality native plant communities. 
2. Designate identified habitats as Roadside Conservation Areas (RCAs) and provide 

management recommendations for the RCAs to KYTC to ensure protection of important 
natural resources from potential adverse effects of routine roadside maintenance operations.

Over 5 years (2020-2024), OKNP successfully surveyed over 31,000 miles of road. Surveyors 
evaluated roadside habitat at 374 locations throughout Kentucky. Of the evaluated sites, a total of 
283 were determined to have significant conservation value and were designated as RCAs for the 
protection of pollinator habitat, rare plants, and native plant communities. These RCAs include over 
440 acres of ROW habitat throughout the state.

OKNP documented 258 rare plant populations, including 93 different species on the state rare plant 
list, growing in ROW that KYTC manages. This includes three plant species that are listed as 
threatened or endangered under the federal Endangered Species Act. 

In total, these RCAs represent less than 1-percent of the ROW that KYTC manages, which 
underscores their vulnerable state and need for careful management. OKNP has provided best 
management practice recommendations for all designated RCAs to help ensure their persistence on 
the landscape. A continued commitment to monitoring and management of the RCAs designated by 
this project will be necessary to ensure the long-term success of this project. OKNP recommends 
additional collaboration on issues related to ROW management of sensitive pollinator habitats and 
protection of these important RCAs.
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Pollinators play a critical role in maintaining healthy ecosystems and supporting agricultural 
productivity. Documented declines of important pollinator species, including charismatic species 
like the monarch butterfly (Danaus plexippus) and bumble bees (Bombus sp.), are a significant cause 
for concern. The decline and potential extinction of pollinating species threatens the integrity of our 
natural ecosystems as well as the productivity of our agricultural systems. Habitat loss is one of the 
main drivers of these declines in pollinator species (Forister et al. 2019, Sanchez-Bayo and 
Wyckhuys 2019). 

In recent years, roadside and utility rights-of-way have been increasingly recognized by biologists 
and land managers for their potential conservation value as pollinator habitat. Roadside vegetation 
can provide important resources (food, shelter, host plants, etc.) for many pollinators, including 
imperiled species like the monarch butterfly, rusty patched bumble bee, frosted elfin, and other rare 
or at-risk insect species. Nationwide, approximately 10 million acres of roadside rights-of-way are 
managed by state transportation departments, which represents a tremendous amount of potential 
habitat if successfully managed for pollinators (Forman et al. 2003). 

A 2014 federal memo publicly addressed concerns over the monarch butterfly and directed federal 
agencies to increase or improve pollinator habitat nationwide (White House 2014); the Federal 
Highway Administration (FHA) responded in part by promoting the development of pollinator 
protection programs and publishing several documents outlining best management practices and 
restoration techniques for managing roadside rights-of-way to support native plant communities 
and pollinating insects (U.S. Department of Transportation, 2016).

The FHA also recognized that protecting and managing remnant habitat and existing stands of 
native vegetation is one of the best and most cost-effective management practices that can benefit 
pollinators (U.S Department of Transportation, 2016). This is because roadsides with diverse native 
vegetation support higher abundance and diversity of pollinating insects than roadsides dominated 
by non-native plants (Hopwood, 2008). In addition to pollinator benefits, roadside habitat can 
support remnants of rare native plant communities and populations of rare insect and plant species 
(OKNP 2025). 

Within the Commonwealth of Kentucky, the Kentucky Transportation Cabinet (KYTC) is responsible 
for maintaining over 31,000 miles of roads and approximately 200,000 acres of rights-of-way (ROW), 
of which, KYTC estimates there are approximately 27,000 miles of ROW that may be suitable for 
pollinator habitat management. KYTC has previously established a robust program of pollinator 
habitat creation (KDA 2019). Since 2015, KYTC has seeded over 100 pollinator habitat sites along the 
state’s interstates, parkways, and other state ROW (KYTC 2024).  In addition to creating new habitat, 
KYTC recognized a need to identify and manage already existing pollinator habitat along their ROW. 
The Office of Kentucky Nature Preserves (OKNP) collaborated with KYTC to develop a project to 
identify such habitat along Kentucky's roadsides.

OKNP had previously partnered with KYTC on several limited roadside projects to improve roadside 
management for select rare plant species. Those initial projects formed the basis for collaboration 
between OKNP and KYTC and were a catalyst for the larger project described by this report. Initial 
collaboration, development, and scoping of this project began in 2016 (OKNP and KYTC 2017). The 
project was approved in 2019. Project activities conducted by OKNP commenced in 2020 and were 
concluded in the winter of 2024. 

Introduction
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Project Goals
The project goals were driven by KYTC’s 
commitment to improving pollinator habitat in the 
roadside environment. It was also recognized by 
OKNP and KYTC that there is significant overlap 
between the habitat needs of common pollinating 
insects and many of Kentucky’s rare insect and 
plant species (OKNP 2025). A combined effort to 
identify and document habitat for pollinators 
(including rare insect habitat), rare plant species, 
and their associated high-quality plant 
communities would help realize the full 
conservation value of Kentucky’s state managed 
roadside ROW. 

These goals are consistent with the Kentucky 
Monarch Conservation Plan (KDFWR 2018) and 
the Kentucky Pollinator Protection Plan, which call 
for greater collaboration between state agencies 
and partners to increase pollinator habitat 
throughout Kentucky and to implement best 
management practices for pollinators where 
applicable (KDA 2019). 

Since the initiation of this project in 2016, the need 
for pollinator habitat restoration and protection has 
continued to grow as evidenced by the proposed 
listing of the monarch butterfly as threatened 
under the federal Endangered Species Act (ESA) 
by the U.S. Fish and Wildlife Service in 2024 
(Endangered and Threatened Wildlife and Plants 
2024). This document is the final project report 
discussing the project activities conducted by 
OKNP from 2020 through 2024 and the outcomes 
of these efforts.

      The project goals were defined as follows:

1. Identify and document high quality habitat 
for pollinators, rare plant species, and 
high-quality native plant communities. 

2. Designate identified habitats as Roadside 
Conservation Areas (RCAs) and provide 
RCA management recommendations to 
KYTC to ensure protection of important 
natural resources from potential adverse 
effects of routine roadside maintenance 
operations.

Office of Kentucky Nature 
Preserves

The Office of Kentucky Nature 
Preserves (OKNP), an agency under 
the Energy and Environment 
Cabinet, is the official state 
cooperator with U.S. Fish and 
Wildlife Service for the Section 6 of 
the Endangered Species Act’s 
federally listed plant program. As 
such, OKNP employs a team of 
biologists that work on status 
assessments, conservation, and 
restoration of federally listed and 
at-risk plants across the state. OKNP 
is also the state’s official natural 
heritage program and is statutorily 
obligated through KRS Rare Plant 
Recognition Act to maintain a list of 
threatened and endangered plants 
in Kentucky. OKNP is a Natureserve 
Network Program and utilizes the 
NatureServe Core Methodology and 
tools to collect, store, and analyze 
data on species and ecological 
communities. This process allows 
OKNP to maintain conservation 
status and conservation ranks for all 
plant and animal (including insect) 
species known to occur in Kentucky. 
Further, OKNP is also statutorily 
obligated to maintain a system of 
state nature preserves and natural 
areas for the conservation of plants 
and animals, environmental 
education, and passive recreation. 
Collaborating with KYTC is a natural 
extension of our existing statewide 
obligations.
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The Importance of Kentucky's 
Roadside Habitat

Roadside ROW support a broad range of vegetation 
and potential habitats for pollinators, including rare 
insects, and rare plant species. The mowed grassy 
margins of crop fields, steep forested 
embankments, wet ditches, sheer rock cuts, and 
high-quality remnants of native prairies are all 
examples of habitat types that occur on Kentucky’s 
roadsides. The quality and suitability of these 
habitats for pollinators occurs on a spectrum that 
depends largely on the diversity and abundance of 
the native plants that occur at the site, the size and 
connectivity to other habitats, and the degree to 
which they have been disturbed by human activities 
(Figure 2, Ries et al. 2001, Ebeling et al. 2008, 
Neumann et al. 2024).  

Figure 1. The road system maintained by KYTC.

Maintenance activities, such as mowing, are 
conducted along ROW to help maintain driver 
safety by keeping sight lines clear and to enable 
vehicles to safely get off the road during an 
emergency. These maintenance activities can also 
help suppress noxious weeds that may be 
spreading in the roadside environment. 

Low Quality

Medium Quality

High Quality

Figure 2. Examples of roadsides along the habitat 
quality spectrum. Low quality diversity dominated 
by pasture grasses, medium quality with 
increasing abundance of native forbs, high quality 
with high diversity of native forbs.
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The Roadside Rights-of-Way 
Environment 
Kentucky’s natural landscape is incredibly 
varied, from the bald-cypress swamps of 
western Kentucky to forested mountain 
expanses in the east, and the rolling fields of 
the Pennyroyal Plain in between, the natural 
communities of Kentucky support a unique 
wealth of geological and biological diversity. 
Much of this biological diversity can be found 
just a few feet off the pavement, growing in 
the ROW that travel throughout the 
Commonwealth. KYTC manages over 31,000 

miles of road in Kentucky (Figure 1.) The road 
system maintained by KYTC includes our state 
highways, parkways, U.S. highways, and interstates. 
KYTC estimates that approximately 27,000 miles of 
ROW may be suitable for pollinator habitat 
management.
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Figure 3. Examples of habitats that naturally limit ROW maintenance activities.  From left to right: steep slopes, 
inundated wetlands, and rock outcrops.

However, too frequent mowing or the use of broadcast herbicide applications to control weeds can 
have unintended and potentially detrimental effects to pollinator habitat and desirable native 
vegetation occurring in the ROW (U.S. Department of Transportation, 2016). Identifying important 
habitats and working to improve management at these locations can help ensure that any 
detrimental effects of management are minimized while maintaining roadway safety.

The total area of impact of maintenance activities depends largely upon the size (width) of the ROW 
at any given location. The size of the roadside ROW varies from place to place but is typically 
between 15 and 30 feet from the edge of the pavement. Larger roads with 4 or more lanes usually 
have ROW that are at least 30 feet or wider from the edge of the pavement.  

Fencelines and hedges of woody vegetation are often a good approximation of the roadside ROW 
boundary, and usually indicate the area where regular maintenance activities (e.g. mowing) stop. 
The topography of the land and other natural features such as steep slopes, waterways, wetlands, 
and rock outcrops can also dramatically reduce the area of active maintenance activities to a narrow 
strip immediately adjacent to the pavement (Figure 3).

The Importance of Roadside Grasslands
Grasslands, broadly defined to include prairies, glades, barrens, and other open habitat types where 
grass and other graminoids (grass-like plants) form the dominant ground cover, are some of the 
most biologically diverse habitats in North America. Importantly, high-quality examples of native 
grasslands have been shown by researchers to be some of the best habitat for pollinators due to the 
high abundance and diversity of plant species that occur in these communities (Ries et al. 2001). 

In Kentucky, and elsewhere in the southeastern United States, native grasslands (as opposed to 
pastures dominated by non-native cool season grasses) have dramatically declined and are an 
imperiled habitat type. Estimates of pre-settlement natural grassland communities in Kentucky 
range from 2.5 to 3 million acres, or between 9.5-11% of the state’s land. Those grasslands are now 
nearly gone, with less than 1 percent of those native grasslands remaining today (Abernathy et al. 
2010). Much of this loss can be attributed to direct conversion of habitat through agricultural and 
urban development. Additionally, our native grasslands developed under the pressures of drought, 
periodic fire, and the high intensity but low duration grazing pressure of migrating ungulates. The 
cessation of fire on the landscape, and significant changes in grazing patterns has allowed the few 
remaining native grasslands to be degraded and slowly converted into thickets and forests by 
woody succession. As grasslands declined, many of the native species associated with these 
communities have also declined and become rare in the state. 
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Figure 4. An example of a high-quality roadside prairie 
remnant in Kentucky. This site has abundant Kentucky 
beardtongue (Penstemon tenuiflorus) pictured flowering. Two 
state rare plants, tansy rosinweed (Silphiun pinnatifidum) and 
white prairie clover (Dalea candida) also occur at this 
location.

Figure 5. Diana fritillary (left) and Appalachian rosinweed 
(right), both rare species restricted to forest habitats of 
eastern Kentucky.

Roadsides have long been recognized as a 
repository of grasslands remnants in many 
states (Leopold 1949, Estes et al. 2016). 
Because these roadsides are maintained in 
an open state by mowing pressure, they 
have the potential to support remnants of 
native grassland communities that contain 
diverse and sometimes rare plant species. 
These high-quality roadside grassland 
remnants can also provide vital habitat for 
several rare insect species (OKNP 2025). 

Some of the best remaining examples of 
native grassland habitat in Kentucky occur 
on our state roadsides (Figure 4).  By 
recognizing and protecting these 
remaining grassland remnants, this project would simultaneously safeguard rare plant communities 
and support high-quality pollinator habitat.

Other Important Habitat Types
High-quality examples of forests, wetlands, 
and rock outcrops also contribute to 
pollinator habitat as well as provide habitat 
for a wide variety of other animal species. In 
parts of the state where grasslands were 
naturally less abundant, these other habitat 
types may take on increased importance 
for pollinators and rare insect species. The 
heavily forested eastern mountains support 
a suite of important and unique insect and 
plant species, many of which do not occur 
elsewhere in the state. For example, the 
Diana fritillary (Argynnis diana) is an 
uncommon butterfly in Kentucky that is restricted to the eastern forested regions, and Appalachian 
rosinweed (Silphium wasiotense) is a globally rare plant species that only occurs in forested areas of 
eastern Kentucky and Tennessee (Figure 5).  

Another example is the frosted elfin (Callophyrs irus) which is a globally rare butterfly that is a 
candidate for listing under the federal Endangered Species Act (ESA). The frosted elfin has 
previously been found in remnant high-quality pine barrens habitat located near a roadside in 
eastern Kentucky (OKNP 2025). Frosted elfin is dependent on yellow wild indigo (Baptisia tinctoria) 
as a host plant. Yellow wild indigo is itself a rare plant species (state threatened) that is also 
dependent on high-quality pine barrens habitat found in portions of eastern Kentucky.

Wetland habitats, most abundant in far western Kentucky, provide their own unique contribution to 
pollinator habitat and ecosystem health. Many wetland types may also be classified as grasslands, 
but others such as bald-cypress and buttonbush swamps and frequently flooded bottomland
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“Old Fields” and Other Lower Quality Habitats
During development of the project goals, it was determined that the project would not attempt to 
document or evaluate various types of lower quality habitats, which are commonly seen on the 
margins of crop fields, along tree lines, or in agricultural fields and ROW that have been left fallow or 
unmanaged (often referred to simply as "old fields"). These habitats have generally been significantly 
impacted by past disturbances, and as a consequence are characterized by low diversity of native 
plant species, and often an abundance of non-native invasive plants. The native species that do 
occur in these habitats are limited to those with a high degree of tolerance to human disturbances 
such as mowing, herbicide applications, and soil disturbances. This includes common species such 
as tall goldenrod (Solidago altissima), ironweed (Vernonia sp.), Joe-pyeweed (Eutrochium fistulosum), 
hemp dogbane (Apocynum cannabinum), and common milkweed (Asclepias syriaca). 

Figure 6. An example of the “old field” community type. 
This habitat is often a relatively low diversity mix of 
native and non-native plant species.

forests, are equally important to health of our environment and provide habitat for a wide variety of 
pollinating insects and rare plant species.

In developing the project aims and goal, grasslands were a critical focus, but all high-quality native 
plant communities were considered important for their conservation value and contribution to 
pollinator and rare insect habitat in Kentucky.

While these lower quality habitats do provide 
some food and shelter resources for generalist 
pollinators (particularly when compared to 
sod-forming monocultures of non-native cool 
season grasses), the legacy effects of past 
disturbances contribute to diminished floral 
diversity and lower suitability for more 
specialist pollinator species (Ries et al. 2001, 
Hopwood 2008). Instead, the goals of this 
project focused on identifying the highest 
quality native habitats, which are much rarer in 
the ROW environment (and Kentucky more 
generally), are more vulnerable to disturbance 
caused by human activity, and are largely 
irreplaceable on the landscape. 

Rare Plants and Roadsides
OKNP maintains the states natural heritage database, a repository of location and population 
information for all rare species that occur in Kentucky (OKNP 2025). Rare plants refers to those 
species listed on the Kentucky Rare Plant list maintained and published by OKNP (Rodgers et. al., 
2022). The Kentucky Natural Heritage Database (KNHD) includes records of rare plant species 
gathered and consolidated from a variety of sources and dating back many decades to the turn of the 
20th century. Review of the KNHD indicated that approximately 200 rare plant species had been 
previously documented from along or near roadsides in Kentucky (OKNP 2025). In some drastic 
cases, such as royal catchfly (Silene regia) and wood lily (Lilium philadelphicum var. philadelphicum), 
the only verified populations of these plants in Kentucky come from roadside ROW locations. 
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Furthermore, several plants listed as threatened or 
endangered under the federal ESA are known to 
occur in the vicinity of roadside ROW. These 
federally protected plants require special attention 
and careful management to ensure the viability of 
their populations.
 

Many of these roadside rare plants are associated 
with the same high-quality native plant 
communities that benefit and support pollinators 
and several rare insect species (OKNP 2025). 
Identifying roadside rare plant populations to 
assess and improve management practices at 
those locations would directly support and 
compliment efforts to identify and support habitat 
for pollinators.

The Plight of Royal Catchfly
Royal catchfly (Silene regia) is a prairie 
dependent plant with bold, firecracker 
red, flowers that bloom at the height of 
the summer in July. This species is 
globally rare (G3) and broadly distributed 
across central and southeast North 
America, where it occurs in remnant 
grasslands from Illinois to Alabama. 
However, this species has declined 
across its entire range due to habitat loss, 
as over the past few centuries, natural 
grasslands were converted to agricultural 
fields and pastures. Except for Missouri, 
royal catchfly is considered rare in all 
other states where it occurs. Within 
Kentucky, it is state endangered, and the 
only verified populations of naturally 
occurring plants are in ROW of state 
highways and some local roads in central 
Kentucky. Documenting these 
populations and working to protect them 
is vital to ensure their persistence in 
Kentucky. 

Protecting Habitat is Key
Native plant communities provide key insect 
resources such as food, shelter, and important 
host species that many insects require for 
reproduction (the monarch butterfly’s 
dependence on milkweed being the most widely 
known example). Habitat loss is one of the critical 
factors driving population declines of both insects 
and plant species. For rare species, habitat loss 
can become an existential threat to their 
continued persistence in the environment. Rare 
insects often occupy the same high-quality native 
plant communities where rare plants are found 
(OKNP 2025). Working to identify and manage 
these high-quality habitats is an important and 
cost-effective way to protect important 
pollinators and imperiled insects and plants in 
Kentucky (U.S. Department of Transportation, 
2016).
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Project Area
The project area includes over 31,000 miles of roads and associated ROW that are maintained by 
KYTC (Figure 1). The project area includes state highways, parkways, U.S. highways, and interstates. 
Approximately 30 miles of the Woodlands Trace National Scenic Byway, located in Land Between 
the Lakes National Recreation Area, were also included in the project area. Other local and county 
level roads were not surveyed for this project.

Methods

Natural regions (alternatively called “ecoregions”) are geographic units used to define areas of 
similar natural features such as geology, topography, soils, climate, watersheds, and dominant 
vegetation patterns. Various authors have developed natural region maps for the United States and 
Kentucky. 

Most have broad similarities and differ primarily in the degree of detail they employ. When grouping 
Districts for surveys, OKNP largely referred to the natural region boundaries described by 
Abernathy et al. (2010, Figure 8) and consulted the Level IV ecoregion map of Kentucky developed 
by the Environmental Protection Agency (EPA) when more detail was desired (EPA 2013). The EPA 
Level IV ecoregions, developed in collaboration with other federal and state agencies, are a widely 
accepted framework for conducting ecological research and monitoring projects. 

Figure 7. Grouping of KYTC Districts for annual surveys that roughly correspond to natural regions. 
Compare to the natural region map of Abernathy et al. 2010 reproduced below (Figure 8).

Survey Organization
Habitat surveys of all roads in the project area took place over 5 years from 2020 to 2024. KYTC 
divides the state into 12 management districts (Districts) each consisting of 8 to 12 counties. Groups 
of Districts were selected to define the annual survey area (Figure 7). Neighboring Districts were 
grouped together to aid in project logistics and scheduling. An attempt was made to group Districts 
together that roughly corresponded to important natural region boundaries.
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KYTC Districts are based on county boundaries 
and typically do not follow ecological 
boundaries. When grouping Districts, to the 
degree it was possible, an attempt was made to 
ensure that surveys of important natural 
regions would be completed during a single 
calendar year. Except for District 4, all other 
Districts were surveyed during a single 
calendar year. District 4 was divided in half and 
surveyed over two years due to the total size 
and number of counties involved in the first two 
years of surveys (2020-2021). The District 4 
counties included in each year of surveys were 
chosen to reflect natural region boundaries to 
the degree possible.

Figure 8. Natural Regions of Kentucky reproduced with permission from Abernathy et al. 2010

A few brief notes regarding 
scientific names of plants, 
reference to NatureServe 
conservation ranks, and software 
programs used for this project. 
• Taxonomy and scientific 

nomenclature of vascular plants 
largely follow Weakley, A.S. Flora 
of the Southeastern United States, 
2022 edition. 

• Reference is made in this report to 
the global (G-Rank) and state 
(S-Rank) conservation ranks for 
plants and natural communities as 
defined by NatureServe. Please 
see Appendix A for complete 
definitions of the NatureServe 
conservation rank system.

• Spatial data analysis and mapping 
was conducted using the ArcPro 
GIS software, all other data 
analysis was conducted in 
Microsoft Excel. Field data 
collection was conducted with the 
Survey123 software published by 
ESRI.

Desktop Survey Prioritization
A desktop review for each annual survey area 
was conducted prior to conducting fieldwork. A 
combination of satellite imagery, Streetview 
imagery, rare plant data, and natural areas 
inventory data were utilized to develop the 
annual survey schedule and to identify 
important routes where high-quality roadside 
habitat was strongly anticipated to occur. A 
simple scheme of high, medium, and low 
priority was assigned to road segments 
indicating the degree to which surveyors 
should focus attention on those areas
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Review of Satellite Imagery and Streetview
General desktop review included visual inspection of aerial photography for each road in the survey 
area. The structure and color signature of vegetation and potential hydrology of roadsides were 
assessed for indicators of natural communities such as dominance of native warm season grasses or 
presence of visibly saturated soils (an indicator of wetlands). Where available, the Streetview 
functionality of Google Earth Pro was used to check roadside conditions of routes with potential for 
high-quality habitat (Google, 2020). Roads that abut, cross, or are otherwise near public lands that 
are managed as natural areas were flagged as potential areas of interest and carefully inspected for 
additional indicators of habitat conditions. Several specialized datasets developed and managed by 
OKNP were consulted to identify areas of high interest as described below.

Review of Rare Plant Records
The KNHD contains nearly 9,000 records of rare plant occurrences in Kentucky (OKNP 2025). Rare 
plant records from the KNHD were overlayed onto the project area road system to identify records 
occurring within a fifty-meter buffer (from center) of state-maintained roads. A total of 548 records 
(including over 200 species) were identified occurring near roadsides.  A map of these records was 
created and visually inspected for clustering of roadside rare plant records. These cluster “hot spots” 
were used to identify priority routes and regions where the timing of surveys would be prioritized and 
repeated if necessary (in the event the target area was recently mowed during initial surveys). 
Surveyors would attempt to verify all roadside rare plant records during field surveys.

Focal Species 
The list of roadside rare plant records was reviewed for each survey year and used to select focal 
species that would help guide survey efforts and scheduling (Figure 9). Focal species were selected 
based on their degree of rarity and ecoregion specificity, with selection favoring species that are 
globally rare (G3 or rarer), very rare in Kentucky (S2 or rarer), and species included in the State 
Wildlife Action Plan (KDFWR 2024). See Appendix A for a description of G- and S-Ranks as defined 
by NatureServe.

In addition to rarity, focal species were chosen that have restricted or specific blooming periods 
where they would be most detectable while driving. The blooming periods of focal species were used 
to determine the survey schedule of specific counties and regions of each District. Species that were 
physically tall or otherwise conspicuous were ideal focal species used to target surveyor efforts. 
Detection of a focal species was one of the main ways that surveyors selected sites for habitat 
evaluation.  See Appendix B for a complete list of focal species.
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Kentucky Natural Area Inventory
The Kentucky Natural Area Inventory (NAI) is a dataset built and maintained by OKNP that contains 
the highest quality natural areas in each county that have been identified throughout the state. The 
NAI provides a prioritization list of these natural area sites for conservation and protection efforts. 
The sites included in the NAI were identified through a variety of methods such as ground surveys, 
helicopter surveys, and desktop analysis conducted by OKNP and our partners. The resulting 
dataset thus includes potential natural areas in need of investigation along with investigated sites 
that were either verified natural areas or eliminated from consideration. Roads that occur in the 
vicinity of lands identified by the NAI were flagged as potential areas of interest and carefully 
inspected for additional indicators of habitat conditions. 

Figure 9. Examples of focal species used to focus efforts and develop the survey schedule for each District. 
Species clockwise from top left are cream wild indigo, royal catchfly, globe bladderpod, white snakeroot, beaked 
trout lily, Appalachian rosinweed, wood lily, eastern prairie blue wild indigo, copper iris.
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Figure 10. Beaked trout lily (Erythronium rostratum) a rare species 
restricted to eastern Kentucky. Seen here blooming on a forested 
slope along a state highway. 

Field Survey Site Selection
Site selection criteria were of critical importance to the success of the project. The criteria would 
indicate desirable sites for surveyors to stop and collect ecological data. Surveyors, working 
independently or in pairs, would drive all roads within the annual survey area. When a roadside area 
was observed that appeared to meet any of the site criteria defined below, surveyors would park and 
evaluate the site on foot and collect ecological data. Site selection criteria were carefully chosen to 
meet the project goals of protecting the highest quality pollinator, rare plant, and natural community 
habitats remaining along Kentucky’s roadsides. 

Road Prioritization Scheme
High priority routes were afforded 
ample time to be investigated 
thoroughly as they frequently 
included existing rare plant 
records, were previously identified 
from NAI efforts, or otherwise 
showed strong indicators of 
potential habitat from other lines of 
desktop evidence. High priority 
routes were also given greater 
consideration during scheduling, 
and in some cases additional 
surveys were planned outside of 
the normal survey schedule 
(typically May to the end of  
September) to check for rare plants 
that may be blooming at unusual 
times. For example, in 2023, 
preliminary surveys of select high 
priority routes were conducted in March in Districts 10 and 12 to search for the very early blooming 
beaked trout lily (Erythronium rostratum), a rare plant restricted to eastern Kentucky (Figure 10). 
High priority roads were also prioritized for resurveys if they had been recently mowed at the time 
of the initial survey.

Medium priority routes were given similar consideration to high priority routes, but there was less 
certainty in the occurrence of good habitat, and available information was viewed as less reliable, 
often due to age (e.g. very old rare plant records that have not been verified in many decades) or 
low precision information regarding location details. 

Low priority roads showed no detectable evidence of high-quality habitat or rare plant occurrences 
and received no additional scheduling consideration outside of the broader county or district level 
survey schedule. Low priority roads were typically surveyed once during the growing season and 
typically not given priority for any planned resurveys.
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    Site selection criteria were:

1. General Indicators – High-quality habitat indicators including abundance and diversity of 
native forbs, dominance of native warm season grasses, thin, rocky soils and large rock 
exposures, stunted trees and red cedars (Juniperus virginiana), or adjacent high-quality 
habitat.

2. Rare Natural Communities - The KNHD includes a list of rare natural communities, and 
surveyors were trained and instructed to search for these rare community types (those 
ranked S1-S3) while conducting road surveys. A complete list of rare natural community 
types is provided in Appendix B. 

3. Indicator Plant Species – These plant species are not necessarily rare; however, they are 
sensitive to site conditions and show high fidelity to high-quality native plant 
communities. Their presence is often a strong indicator of the habitat quality. See 
Appendix B for a complete list of indicator species identified for the project.

4. Rare Plant Species (includes Focal Species) – Surveyors would attempt to verify existing 
rare plant records identified during desktop review, and searching for additional new 
populations of these species was an important method used by surveyors to select sites 
for habitat evaluation.

The General Indicators described above often acted as a good first alert to surveyors who could 
then slow down, and if necessary, inspect the site on foot to determine if additional selection criteria 
were present. Accurate site selection was critical to the success of the project and was highly 
dependent on the botanical and ecological expertise of OKNP staff.

Data Collection
Once a site was selected, habitat evaluations were based on the area within the boundaries of the 
roadside ROW. A map showing the complete boundaries of all state ROW was not available to OKNP. 
Surveyors estimated the boundaries of the ROW based on visual markers at the sites such as fence 
lines or linear woody hedges where maintenance activity appeared to stop. Data was collected using 
Survey123 forms installed on iPhones. The data collection process consisted of two habitat 
evaluation forms described below. 

1. Surveyor observes a roadside area that appears to meet the 
site selection criteria of the project and stops for on foot 
evaluation.

2. Surveyor completes the RARR form collecting basic location 
and floristic information and evaluating pollinator habitat.

3. Surveyor evaluates the sites RARR score and assesses 
additional site conditions to make the decision to proceed to 
the CSS form or to reject the site from further field 
consideration.

4. Surveyor completes the CSS to collect more complete floristic 
and ecological data.

Data Collection at a Glance
Field surveys and data collection followed this step-by-step process.

A surveyor assesses habitat in a 
roadside wet meadow.
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Pollinator Habitat Evaluation
At every location where surveyors stopped to perform habitat evaluations of the ROW, they would 
complete a Rapid Assessment of Roadside Right-of-Ways (RARR) scorecard developed by 
Monarch Joint Venture (MJV) (Cariveau et. al. 2019). The RARR was a preliminary step, and the 
minimum requirement, for onsite data collection. Based on the results of the RARR, and the 
surveyor’s professional judgement of the site selection criteria, the surveyor would decide to 
proceed with the second habitat assessment form (see Conservation Site Evaluation below) or to 
reject the site from further data collection.

The RARR collects data on environmental variables including landscape context, maintenance 
activities, and floristic resources to generate a numerical pollinator habitat score from 1-100 with 
100 being the highest score theoretically possible (referred to as ‘RARR score’ hereafter). Key 
ecological variables of the RARR include the presence and abundance of native nectar plants 
(defined broadly to include all angiosperms except for graminoids), presence and abundance of 
milkweed (Asclepias) species, and the presence and abundance of noxious weed species. OKNP 
defined noxious weeds as those listed by the Kentucky Exotic Pest Plant Council (KYEPPC) as an 
exotic invasive plant. This is a more expansive list of exotic pest species than those currently 
regulated by state statute and includes additional species that pose a significant threat to the 
integrity of native habitats (KYEPPC 2013). 

OKNP followed the field protocols for sampling at random locations described by Cariveau et al. 
(2019). Habitat location and boundary information would be collected as part of completing the 
RARR scorecard. Additional details on how the RARR scorecard was configured for the project and 
an example RARR scorecard are provided in Appendix C.

Figure 11. Comparison of RARR scores and median 
estimated  milkweed stems in 2020 and for all years 
combined.

Identifying a Meaningful Pollinator Score 
After completing the first year of surveys in 2020, OKNP determined that a threshold RARR score 
was needed to help characterize and sort sites with higher quality pollinator habitat from those with 
lower quality habitat.

The 75th percentile of the RARR scores 
collected in 2020, which correspond to a 
score of 60, was chosen as a potential 
threshold value for indicating high-quality 
pollinator habitat. To check if this 
threshold was ecologically meaningful, 
the floristic variables that contribute to 
the total pollinator score were compared 
using score ranges along ten-point 
increments. Among the floristic variables 
examined, the estimated number of 
milkweed stems per site, had the largest 
and most well-defined difference 
between adjacent score ranges. 
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When plotted, a natural break occurs between the score intervals of 50-59.9 and 60-69.9 (Figure 11). 
Given the importance of milkweed to the monarch lifecycle, and as a species of interest to this 
project, this natural break in the data was determined to be sufficient justification to move forward 
using 60 as a threshold value indicative of high-quality pollinator habitat.

A follow-up analysis was conducted after all 5 years of the survey data were collected. The findings 
were consistent with the initial analysis. Sites with a RARR score of 60 or higher tend to have three 
times the number of milkweed stems than those with a score below 60 (Figure 11). Confidence that 
our choice of a threshold value of 60 was ecologically meaningful was strengthened by this 
follow-up analysis. 

Conservation Site Evaluation
The RARR efficiently addresses pollinator habitat quality but excludes important information about 
other ecological resources of interest to the project goals. OKNP developed a rapid assessment 
Conservation Site Scorecard (CSS) to address potential deficiencies in the information collected by 
the RARR and to aid in separating the highest quality sites from the lowest quality sites that were 
identified by surveyors. The CSS was designed to collect more complete floristic information 
(including graminoids and gymnosperms), and site characteristic data consistent with methods 
developed by NatureServe for assessing habitat quality (NatureServe 2002, Faber-Langendoen et 
al. 2016). 

The CSS is a modified version of a previous habitat assessment tool developed by OKNP for a 
grassland mapping project in the Interior Low Plateau region of Kentucky (Yahn 2011). The CSS is 
completed quickly in the field and calculates a simple habitat quality index that can be used to rank 
sites into different habitat quality categories. The scorecard works by evaluating six key ecological 
factors at each site and assigning them a numerical value from 1 to 5. The six ecological variables 
are:

1. Size of habitat – Quantifies the size of the site.

2. Surrounding landscape context – Defines the habitat that is abutting and adjacent to the 
site.

3. Vegetation structure – Evaluates the vegetation structure as compared to a high-quality 
representative of the same type (if the site is a grassland, wetland, forest, how does the 
structure compare to a high-quality reference site.)

4. Quality (biodiversity and stability) – Assesses the composition of the plant community 
including abundance of native species. Considers threats and apparent management.

5. Species Rarity – Assesses presence of rare plant species and abundance of indicator 
species.

6. Invasive Species – Assesses percent cover of non-native invasive species.
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During the 2020 field season, the results of the RARR score were not used to determine if a CSS 
should be completed (see Identifying a Meaningful Pollinator Score). Instead, surveyors relied on 
the alternative CSS criteria listed above to decide. The RARR score criteria (60 or greater), in 
addition to the other criteria listed, were utilized in all other survey years (2021-2024).

Sites with a completed CSS were considered candidates for being designated as a Roadside 
Conservation Area. Roadside Conservation Area (RCA) is the formal designation for sites identified 
by this project with significant conservation value and to which management recommendations 
would apply (see Management Recommendations).

The CSS was only completed for sites that met at least one of the following selection criteria:

Data Analysis
Habitat Quality Categorization
Results of the RARR and CSS forms were used to assign each site into three habitat quality 
categories. The habitat quality of these sites occurs on a spectrum with some sites potentially 
supporting more pollinator habitat or rare plant species than others. The categorization process 
was developed with the goal of separating the best (highest quality) sites from those of lesser 
quality. This was a necessary step to aid in designation of RCAs and the prioritization of 
conservation management actions at RCAs. A simple high, medium, and low categorization 
scheme was developed with each category described in Table 1.  

▪ The RARR scorecard result was favorable with a pollinator habitat score of 60 or greater.
▪ A rare plant species was detected at the site (regardless of all other site characteristics).
▪ The site appeared to have characters consistent with a rare natural community type (See 

list of rare natural communities in Appendix B).
▪ The site otherwise appeared to be high-quality habitat based on the presence of indicator 

species, diverse warm season grasses, high diversity of forb species, and low abundance 
of noxious weeds.

The Quality, Species Rarity, and Invasive Species variables were considered critical factors in 
determining the conservation value of the habitat, these variables were weighted (x2) to account for 
their importance. All the factor scores are added together and divided by six to determine the final 
CSS score for the site. The CSS score ranges from 1.5 to 7.5 where lower scores are indicative of 
higher habitat quality. See Appendix D for an example CSS form. Interpretation of the CSS scores 
are discussed in the following section (Habitat Quality Categorization).
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Habitat 
Quality
Category

RCA 
Management 
Category

Description

High Quality High Quality

Sites in this category are healthy native plant communities with high 
diversity of native species and abundant indicator species.  Rare plant 
species are almost always present at these sites, and they provide excellent 
resources of pollinator species. These sites are often larger and have better 
connectivity to adjacent habitat outside of the rights-of-way boundary. 
Noxious weeds or other exotic pest species may occur at the site, but at low 
levels. Minimal management is required to maintain these sites in good 
condition. These sites could serve as “reference” or “baseline” communities 
for comparison to restoration projects.

Medium 
Quality

Restoration 
Potential

These sites contain significant conservation resources including several 
elements of a high-quality native plant community (i.e. presence of a rare 
plant species, presence of some indicator species, high diversity of 
graminoids and forbs). Sites in this category often have little buffer or 
connectivity with larger areas of natural habitat and may occur isolated or 
scattered patches in the broader landscape context beyond the 
right-of-way. The health of these sites may be impeded by noxious weeds, 
non-native pasture grasses or other exotic pest species, but there is a high 
potential to improve with moderate management. Because these sites 
contain valuable components of the native flora, they are strong candidates 
for restoration activities.

Low Quality Seed Source

These sites contain some elements of conservation significance which may 
include native plant communities or a rare species, but they have been 
significantly degraded by noxious weeds, non-native pasture grasses, 
woody encroachment (in the case of grassland sites), erosion, or other 
factors that would impede restoration. Low quality sites would require 
extensive management that would be costly and time intensive.

Eliminate N/A

These sites may meet some of the general indicators for site selection, but 
they were ultimately determined to be of poor natural quality or too 
degraded to warrant conservation significance. These sites are maintained 
in the project database but otherwise removed from further consideration.

Table 1. Habitat quality categories, associated RCA management category, and their descriptions.

Assigning evaluated sites to habitat quality categories used a step-by-step process to review data 
collected by the RARR and CSS tools. The CSS was the most heavily weighted component of the 
habitat quality categorization process. The results of the CSS set the initial habitat category of the 
site which could then be modified and adjusted based on the results of the RARR, the presence of 
a rare plant species, or other ecological considerations. The step-by-step process is described in 
detail below, and a flowchart is provided to illustrate the process (Figure 12). 
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Step 1. Conservation Site Scorecard Review
A CSS score interpretation index was used to assign sites an initial habitat quality category based 
on their CSS score (Table 2). Sites that scored a 5 or greater were placed in the Eliminate category 
and would be rejected as RCAs unless mitigating factors were identified in subsequent steps

Sites between 4.5 and 4.99 were initially assigned to the Low Quality category. Sites with a score of 
3.7 to 4.49 were assigned Medium Quality. Sites with a score of less than 3.7 were considered High 
Quality and were typically of statewide, or even regional, significance for conservation. Refer to 
Table 1 above for descriptions of each habitat quality category. 

The CSS interpretation index was developed based on review of the methods and data from a 
previous grassland mapping project (Yahn 2011), initial testing of the CSS at previously known 
high-quality roadside reference sites, and review of the CSS data collected during the 2020 and 
2021 field seasons. 

A slightly different version of the CSS interpretation index, with fewer habitat quality categories, 
was used to categorize habitats identified in 2020. It was revised in 2021 based on review of both 
years of collected data and feedback from the surveyors who assessed the sites. The revised 
interpretation index provided above (Table 2) was used for all subsequent years (2021-2024). The 
RCAs designated in 2020 under the original interpretation index were “grand fathered” in and not 
reassigned habitat quality categories based on this revision. See Appendix D for more details on 
how the CSS interpretation index was modified from 2020, and how an adaptive approach was used 
to assess and improve our tools based on the collected data.

Conservation Site Score Initial Habitat Quality 
Category

Associated Management 
Category

5 or greater Eliminate Eliminate

4.99 - 4.5 Low Quality Seed Source

4.49 - 3.7 Medium Quality Restoration Potential

Less than 3.7 High Quality High Quality

Table 2. The CSS habitat interpretation index as revised in 2021 and utilized from 2021-2024.

Step 2. Rare Plant Check
After the initial habitat quality was assigned, the plant species lists for each site were checked, if a 
rare plant species occurred at a site assigned to the Eliminate category, that site would be 
automatically reassigned to the Low Quality category before proceeding. This step functioned as a 
safety net to prevent any sites with a rare species population from being eliminated from further 
evaluation.  
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Step 3. Pollinator Score Review
The RARR score for each site was then reviewed, a score of 60 or greater would allow for increasing 
the habitat quality category by one level. This step acted as a check against pollinator habitat “blind 
spots” that the CSS may not be sensitive to. In most instances, a pollinator score of 60 was sufficient 
justification for increasing the assigned habitat category (see Identifying a Meaningful Pollinator 
Score).

Step 4. Final Site Review and Assign Adjusted Habitat Quality
Ecological scorecard tools like the RARR and CSS are imperfect attempts to quantify dynamic and 
highly variable natural systems. They can potentially be sensitive to the timing of surveys (both 
seasonally timing and in relationship to recent management activities like mowing) and differences 
in the type of habitat that is being assessed. This step was intended to mitigate against potential 
short comings of the RARR and CSS tools.

A final review of each site was conducted to consider any mitigating information that may justify 
adjusting a site to a higher habitat quality category. This step was applied to all sites but was 
performed more thoroughly for edge cases or those sites relying on the threshold criteria described 
in Steps 2 and 3 to reach higher quality categories.

Important variables that were considered included the specific landscape context, abundance of 
noxious weeds, the conservation ranks of any rare plants found there (how rare or threatened the 
species is), and the composition of the site’s flora (such as the abundance of indicator species). 
Many of these variables, such as noxious weed abundance, are captured and integrated into both 
the RARR and CSS. However, for edge cases it was often useful at this step to review the 
site-specific information. For example, the specific noxious weed species observed at the site could 
help with making a final determination. Some noxious weeds like Johnsongrass (Sorghum 
halapense) are far more detrimental to restoration efforts than other weed species such as wild 
carrot (Daucus carota). 

In addition to reviewing the site data in detail, surveyors were also afforded to the opportunity to 
provide feedback and comments for each site with regards to the final habitat quality 
categorization. In making a final determination, the conservation significance of resources at the 
site, and the perceived potential for the site to improve with better informed management were of 
primary importance to this final review and any adjustments to the final habitat quality category of 
each site.
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Figure 12. Habitat quality categorization process flowchart.

Management Category Designations
Once a final habitat quality was assigned to all the evaluated sites, the habitat quality categories 
were cross walked to corresponding management categories (refer to Table 1 for descriptions) and 
the sites were designated as RCAs. The management category would define the status of each RCA 
and be used to prescribe management recommendations when communicating with KYTC. See 
Management Recommendations section for discussions of management recommendations for each 
category.

Habitat Characterization Workflow

Initial  
Baseline 
Category

Final  
Habitat 

Category

Eliminate Low Quality Medium Quality High Quality

Eliminate Low Quality Medium Quality High Quality

Conservation Site Scorecard

Pollinator Scorecard

Final Site Review

Coarse filter to group sites into four categories. Very effective at 
separating the upper and lower ends.

Sites with score of 60 or greater in dicate good pollinator resources. Usually 
this was sufficent justification for increasing the sites habitat quality category.

One last look, are our tools missing something?

Variables Considered

Rare Plant 
Present?

Safeguard check. 
Any "Eliminate" site 

with a rare plant 
was reassigned to 

Low Quality

• Degress of species or habitat rarity • Landscape context

Yes

No

• Threats and Management
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The habitat quality and management category of RCAs were defined separately because the former 
describes the ecological conditions of the site whereas the management category communicates 
more information regarding prioritization and potential management activities and can also include 
regulatory considerations independent of habitat quality (e.g. federally listed species). 

In most instances, the habitat quality was directly cross walked to the corresponding management 
category, however, a handful of special cases, such as a Low Quality site that included the presence 
of a federally listed species, warranted adjusting the assigned management category of the RCA.

Assessing Kentucky Gladecress Habitat
Kentucky gladecress (Leavenworthia exigua var. laciniata) is listed as threatened under the ESA and 
is endemic to the remnant dolomite glades of Bullitt and Jefferson counties in Kentucky. This 
species is known to occur at many roadside ROW locations in these counties. Kentucky gladecress 
is a disturbance tolerant species that can persist in degraded habitats if competition and cover of 
other plant species is low. In the roadside environment, it benefits from frequent mowing which 
reduces competition from other plant species (Figure 13). 

Figure 13. Kentucky gladecress (left) and an example of its 
roadside habitat (right).

As a winter annual, Kentucky 
gladecress will germinate in the late fall, 
overwinter as a diminutive rosette, and 
then begin to flower in March. By the 
end of April, it will have set seed and 
begun to die back. By mid-May it can be 
completely undetectable. Due to its 
unique life history, seasonal timing, and 
habitat, it was determined that the 
RARR and CSS tools would not 
accurately assess the conservation 
value of Kentucky gladecress habitat.

OKNP annually monitors populations of 
Kentucky gladecress as part of a separate program in partnership with the U.S. Fish and Wildlife 
Service (USFWS) and keeps detailed records of where this species occurs. KYTC also previously 
designated several “no-spray” corridors in 2016 to help protect this species from unintended 
effects of management activities. For this project, OKNP reviewed the boundaries of KYTC’s 
designated no-spray zones and field verified that Kentucky gladecress, or potentially suitable 
habitat, was present within these locations. Kentucky gladecress was also verified at three 
additional roadside locations outside of the previously designated no-spray zones. The 2016 
no-spray zones, and the three additional areas verified in 2020, were incorporated directly into this 
project and designated as Kentucky gladecress RCAs (KG-RCAs), which are reported as a 
separate management category in addition to the standard RCAs. See Results and Management 
Recommendations sections for further discussion.

Methods - 25OKNP  -  Pollinator Habitat Along Kentucky's Highways



Designated Roadside Conservation Areas
OKNP successfully surveyed over 31,000 miles of 
road from 2020 through 2024 (Table 3). Surveyors 
evaluated roadside habitat at 374 locations 
throughout Kentucky (Figure 14). Of the evaluated 
sites, a total of 268 were determined to have 
significant conservation value and were 
designated as RCAs for the protection of 
pollinator habitat, rare plants, and native plant 
communities.

Results

Figure 14. Habitat evaluations were conducted at 374 locations across Kentucky.

Year Miles Surveyed Sites Evaluated

2020 7,000 101

2021 6,159 89

2022 6,898 91

2023 6,322 70

2024 4,903 23

Total 31,282 374
Table 3. Total miles surveyed, and number of sites 
evaluated each year.

Figure 15. All Roadside Conservation Areas documented by the project.
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RCA Management Category Number of Sites

High Quality 65

Restoration Potential 124

Seed Source 79

Standard RCAs Total: 268

Kentucky Gladecress RCA 15

Combined Total: 283

Table 4. Total number of RCAs designated by the project.

RCA habitats include remnant prairies and glades, woodlands, forest edge communities, various 
wetland types, and rocky outcrops and cliffs. Of the designated RCAs, 65 were categorized as High 
Quality, 124 Restoration Potential, and 79 as Seed Source sites (Figure 15, Table 4). An additional 15 
Kentucky Gladecress sites were designated as KG-RCAs; these sites were evaluated under a 
separate protocol and are given a different management category (see Methods section). 

District High Quality Restoration 
Potential Seed Source KG-RCA District Total

1 16 12 24 0 52

2 2 16 12 0 30

3 5 19 0 0 24

4 15 19 2 0 36

5 1 8 0 15 24

6 0 0 2 0 2

7 2 3 6 0 11

8 12 16 6 0 34

9 4 11 11 0 26

10 0 5 10 0 15

11 7 9 3 0 19

12 1 6 3 0 10

Totals: 65 124 79 15 283

Table 5. Designated RCAs by KYTC District.
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The number of RCAs located in 
each District are provided in Table 
5 and Figure 16 (below). District 1 
has the most RCAs with a total of 
52 sites. Districts 1, 4, and 8 are 
the Districts where the most High 
Quality RCAs occur (Table 5).

Figure 16. Designated RCAs by KYTC District.

A total of 442.10 acres of RCA 
habitat (including KG-RCAs) 
were mapped throughout the 
state. The mapped acreage for 
each management category is 
provided in Table 6. The linear 
habitat of each designated RCA 

was calculated to determine the total length of roadway potentially affected by OKNP’s 
management recommendations. OKNP mapped 127.71 linear miles of habitat throughout the state 
(Table 6). This value represents less than 1% of the 31,000 miles of roads, and associated ROW, 
managed by KYTC that may be affected by OKNP’s RCA management recommendations.

*Kentucky Gladecress RCAs were not evaluated or mapped following the same protocols as standard RCAs 
(see Methods), the acreage of KG-RCAs was estimated based on the linear distance of the designated RCA 
boundaries and an assumed 15-foot-wide ROW on both sides of the road. This estimate represents the 
approximate acreage expected to be affected by OKNP’s management recommendations.

Management Category Habitat Acreage Linear Habitat (Miles)

High Quality 200.77 50.6

Restoration Potential 103.53 30.5

Seed Source 39.99 19.71

*Kentucky Gladecress RCA 97.81 26.9

Total: 442.10 127.71

Table 6. Total mapped acreage and linear miles of RCAs for each Management Category.

The median size of RCAs was 0.33 acres, indicating that most of the documented sites are small 
fragments of once larger habitats. This calculation excludes KG-RCAs and several unusually large 
“outlier” sites which were associated with substantial tracts of public lands, including the Daniel 
Boone National Forest, large segments of the Little Shepherd Trail (KY-1679) along the ridge of Pine 
Mountain in Letcher and Harlan Counties, and large segments of the Wilderness Trace Scenic 
Byway in The Land Between the Lakes Scenic Recreation Area. Size calculations were based on the 
apparent boundaries of the ROW. In many cases the observed habitat extended beyond the ROW 
and into adjacent lands, this important factor (total habitat size and landscape context) was 
considered for the habitat quality evaluations.

Results - 28OKNP  -  Pollinator Habitat Along Kentucky's Highways



Plant Discoveries
General Observations
Over 3,000 species of plants grow wildly in Kentucky (Weakley et al. 2022). OKNP surveyors observed 
over 1,100 plants species growing in roadside ROW (see Appendix E for complete species list). 
Representing approximately 37 percent of Kentucky’s wild botanical life, this underscores the 
importance of ROW as habitat for an enormous diversity of plants. It is important to note, that the 
species observed by OKNP are only those recorded from sites where data was collected, the true 
percentage of plant species that occupy our states roadside ROW is likely much higher than the 
figure reported here.

Milkweeds
The monarch butterfly was a pollinating insect 
species of special interest to this project, and it 
was proposed for listing by the USFWS as 
federally threatened under the ESA in December 
2024 (Endangered and Threatened Wildlife and 
Plants 2024).  The RARR tool was chosen in part 
because of its emphasis on habitat suitability for 
monarchs. Milkweeds are a critical host plant for 
the monarch butterfly. Monarch’s deposit their 
eggs on milkweed, and the larvae feed 
exclusively on milkweed to grow to maturity. 
Currently, 13 native species of milkweed are 
known to occur in Kentucky. Some species are 
quite common and occur frequently on the 
margins of crop fields, pastures, and ROW. 
These familiar species include common 
milkweed and the aptly named butterfly 
milkweed (Asclepias tuberosa, Figure 17). 

Other milkweed species have more specialized 
habitat requirements such as shaded forests 
(Asclepias quadrifolia) or saturated wetland soils 
(Asclepias perennis). Two species are currently 
considered rare in Kentucky, tall green milkweed 
(Asclepias hirtella), dependent on remnant 
prairies, and purple milkweed (Asclepias 
purpurascens) which is found on the sunny 
edges of forests and woodlands. OKNP 
observed all 13 of Kentucky’s milkweed 
occurring in ROW during this project. Surveyors 
verified two populations of the rare tall green 
milkweed and documented one new population. 
OKNP also documented 21 new populations of 
the rare purple milkweed (Figure 18).

Figure 17. Butterfly milkweed being visited by three 
species of butterfly.

Figure 18. Tall green milkweed (left) and purple 
milkweed (right), two rare species in Kentucky
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Noxious Weeds
OKNP defined noxious weeds as those listed by the Kentucky Exotic Pest Plant Council (KYEPPC) 
as an exotic invasive plant. This is a more expansive list of exotic pest species than those currently 
regulated by state statute and includes additional species that pose a significant threat to the 
integrity of native habitats (KYEPPC 2013). OKNP observed 98 noxious weed species (including 
subspecies) in state road ROW. The most frequently observed species were tall fescue (Lolium 
arundinaceum), wild carrot (Daucus carota), Japanese honeysuckle (Lonicera japonica), Sericea 
lespedeza (Lespedeza cuneata), Japanese stiltgrass (Microstegium vimineum), and Johnsongrass 
(Sorghum halepense).

Rare Plants
Surveyors observed 258 rare plant populations throughout Kentucky’s roadside ROW. Of those, 142 
populations were known from previous records and OKNP was able to verify that they are still 
extant. An additional 116 new populations were documented for the first time as part of this project 
(Figures 19 and 20).

Figure 20. Rare plant population observations by survey year. 

Figure 19. Cumulative rare plant population observations.
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In total, 93 rare plant species were observed throughout the project area, including 12 species that 
are globally rare (Table 7), of which, three species are federally listed as threatened or endangered 
under the federal ESA. Refer to Appendix E for a complete list of rare plant species documented by 
the project.

Common Name Scientific Name G-Rank S-Rank Federal 
Status State Status

Appalachian Rosinweed Silphium wasiotense G3 S2 Threatened

Cutleaf Meadow-parsnip Thaspium pinnatifidum G2G3 S2S3 Threatened

Eastern Prairie Blue Wild Indigo Baptisia aberrans G2 S1 Endangered

Eggert's Sunflower Helianthus eggertii G3 S3 Delisted Special 
Concern

Globe Bladderpod Physaria globosa G2 S1 Endangered Endangered

Kentucky gladecress* Leavenworthia exigua var. 
laciniata G4T1T2 S1S2 Threatened Endangered

Royal Catchfly Silene regia G3 S1 Endangered

Running Buffalo Clover Trifolium stoloniferum G3 S2S3 Delisted Threatened

Short's Goldenrod Solidago shortii G1 S1 Endangered Endangered

Stone Mountainmint Pycnanthemum curvipes G3 S1 Endangered

Svenson's Wildrye Elymus svensonii G3 S2S3 Endangered

Tansy Rosinweed Silphium pinnatifidum G3Q S3 Special 
Concern

Water Stitchwort Sabulina fontinalis G3 S1S2 At-Risk Endangered

Table 7. Globally rare plants documented by the project. 

*Kentucky gladecress is a globally rare variety of the broader Leavenworthia exigua species concept.

In August 2022, OKNP botanists made a significant discovery of a 
new state record species in Muhlenberg County. Discovered in a 
roadside remnant grassland by OKNP botanist, Vanessa Voelker, 
Stone Mountainmint (Pycnanthemum curvipes), is an exciting 
new addition to Kentucky’s state flora! Stone Mountainmint is 
globally rare species known from just four other southeastern 
states, including Alabama, Georgia, North Carolina, and 
Tennessee. It is considered rare or vulnerable in each of those 
states. It has been given a state status of Endangered with a state 
rank of S1 (Extremely Rare) in Kentucky. 

A second state record species, four-angled sabatia (Sabatia 
quadrangula, not pictured), was discovered along a roadside wet 
meadow in Pulaski County in 2020 by senior OKNP botanist and 
ecologist, Tara Littlefield. This species has also been given a state 
status of Endangered with a state rank of S1 in Kentucky.

Discovery of Stone Mountainmint

Clockwise from top left: Stone 
mountainmint flower, plant habit, the 
plants roadside habitat. Photo 
credits: Vanessa Voelker, OKNP.
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Federally Listed Plants
Three species of federally threatened or endangered plants were observed growing in ROW 
managed by KYTC. These species were globe bladderpod (Physaria globosa), Short’s goldenrod 
(Solidago shortii), and Kentucky gladecress (Leavenworthia exigua var. laciniata). Populations of 
these species were found in five counties in Districts 5 and 9 (Table 8).  Except for Kentucky 
gladecress sites, habitat for all other sites with federally listed plants were assessed following the 
standard methodology described in this report (see Methods). Further discussion of federally listed 
species, including their listing status, locations where found, and management recommendations 
are provided in the Management Recommendations section of this report.

District County Route and 
Site Name Common Name Scientific Name

5 Franklin US-421 Globe bladderpod Physaria globosa

5 Je�erson Multiple Kentucky gladecress Leavenworthia exigua var. laciniata

5 Bullitt Multiple Kentucky gladecress Leavenworthia exigua var. laciniata

9 Nicholas US-68 B Short's goldenrod Solidago shortii

9 Fleming US-68 A Short's goldenrod Solidago shortii

Table 8. List of RCAs where federally threatened or endangered plants occur.
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To develop management recommendations for all RCAs, OKNP reviewed Best Management 
Practices (BMPs) for managing roadside habitat for pollinators published by the FHA, Xerces 
Society, the Monarch Joint Venture (FHA 2016). OKNP also sought input from our land management 
staff who oversee management of the Kentucky State Nature Preserve system. 

Our recommendations were developed to be as clear, concise, and applicable to as many habitat 
types and conditions as possible. Recommended BMPs are described below and are applicable to 
all standard RCAs designated as High Quality and Restoration Potential (KG-RCAs are treated 
separately). Additional recommendations specific to each management category and notes 
regarding federally listed species are described in the subsequent sections. 

Best Management Practices
The following BMPs are intended to improve pollinator resources and habitat by increasing cover of 
native forbs, allowing native plants to set seed, and providing continuous food and reproductive 
resources (host plants) for pollinating insects. The primary BMPs listed below should be 
implemented at all RCAs designated as High Quality or Restoration Potential. The secondary BMPs 
listed below are additional recommendations that may further enhance pollinator habitat protection 
and improve management of the RCAs. They may not be applicable to all sites and are presented 
here for the consideration of KYTC’s maintenance managers. 
Primary BMPs

▪ No broadcast herbicide applications. Reduce herbicide use to spot spray applications as 
needed with selective herbicides. Time applications to the most vulnerable life stage of the 
target species.

▪ Reduce regular growing season mowing to the safety zone (8-feet-wide or less where 
possible) for driver visibility. 

▪ Mow the full width of the ROW once per year after October 15 to prevent woody 
encroachment and promote growth of native forb species (MJV, 2016).

▪ Install RCA signs at the boundaries of all sites categorized as High Quality and Restoration 
Potential. Include indicator arrows on the signs to clarify where the RCAs begin and end 
(Figure 21).

Figure 21. Examples of RCA signs installed at High Quality sites. Example on 
right includes directional arrow which is recommended to clarify the RCA 
boundaries.

Management Recommendations
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Secondary BMPs
▪ If rocky terrain prevents use of conventional mowers, conduct woody removal biannually with 

brush cutters or other minimally invasive equipment. Remove cut woody debris from site.
▪ Reducing mower speed, high swath heights (8-inches or higher), and use of flushing bars may 

reduce mortality of pollinating insects as well as birds and small mammals.
▪ Using dedicated mowing equipment for RCAs can reduce spread of noxious weeds and make 

restoration actions more effective over time. If dedicated equipment is not possible, power 
washing equipment prior to use in these areas is strongly recommended.

▪ Minimize use of heavy equipment which can disturb and compact soil which can negatively 
affect native plant communities. 

▪ Use integrated weed management methods where possible including biocontrol agents and 
spot mowing of target species where appropriate.

A table with all RCA locations (including recommended start and end mile points), county, district, 
management category, and simplified primary BMPs are provided in Appendix F. The BMPs may not 
be applicable to all sites. For example, some RCAs consist of steep rock cuts or slopes where 
mowing is already minimal, and our only recommendation is to designate the area as a no broadcast 
spray zone. An example management table is provided below (Table 9).

The recommended mile start and end points of RCAs sometimes differ from the observed habitat 
area (Figure 22 below). An attempt was made to conform the start and end points of RCAs  to 
0.1-mile road increments with the intent of reducing potential confusion about where site boundaries 
are located or where potential signage should be placed. In general, where the boundaries of 
observed habitat fell between 0.1-mile points, the recommended start and end point were increased 
to the nearest 0.1-mile location. In most cases this has resulted in small buffer areas occurring at the 
ends of each RCAs which may provide additional conservation benefits. The acreage of identified 
habitats referenced in this report refers to the observed habitat that was mapped as polygons 
(Figure 22) and not the area of land occurring in between the recommended start and end mile 
points.

District County Route Mile 
Start

Mile 
End Side Category ROW Full 

Width Mow
Safety Zone 

Mow
Herbicide 
Application

7 Boyle KY-1108 1.4 1.6 North 
Bound High Quality Once per year 

after Oct 15
3 times a year, 

single pass
No broadcast, 

spot spray only

7 Fayette KY-169 0.1 0.4 North 
Bound

Restoration 
Potential

No broadcast, 
spot spray only

7 Garrard KY-3246 3 3.1 North 
Bound

Restoration 
Potential

Once per year 
after Oct 15

3 times a year, 
single pass

No broadcast, 
spot spray only

7 Madison KY-1956 B 6.7 6.9 North 
Bound

Restoration 
Potential

Once per year 
after Oct 15

3 times a year, 
single pass

No broadcast, 
spot spray only

6 Bracken KY-19 10.3 10.5 Both 
Sides Seed Source

Table 9. Example habitat management recommendation table. Blank boxes indicate no recommended 
change from current practices.

*Compare mile start point to mapped habitat area depicted in Figure 22 below.

Management Recommendations - 34OKNP  -  Pollinator Habitat Along Kentucky's Highways



Figure 22. Example RCA site map. The mapped habitat area is slightly smaller than the 
recommended mile start and mile end points described for this site in Table 9 (mile 2.1 
to 2.2).

Individual site reports for all standard RCAs, including a map, management category, management 
recommendations, and a list of rare plants, milkweeds, and noxious weed species observed at each 
site are provided in Appendix G.

High Quality Habitat
At present, these sites appeared in good condition and minor management changes can maintain 
and improve their habitat. High Quality sites should be prioritized when implementing 
recommended management changes or when deploying signage to mark RCAs. These sites should 
serve as “reference” or “baseline” communities for comparison to restoration projects. Continued 
monitoring of these sites is recommended to ensure they do not degrade. 

Noxious weeds, non-native pasture grasses, and other exotic pest species are often present at these 
sites, but their cover and abundance are currently low. Monitoring and careful spot treatment of 
noxious weeds can suppress and prevent their spread at these sites. Reduced mowing can improve 
quality of these sites by allowing native forbs to set seed. These sites can potentially serve as seed 
collection sources for other restoration projects. In addition to the above BMPs, management 
recommendations include:
 

▪ Seed collection for additional restoration projects.
▪ Regular monitoring of site conditions including noxious weeds, non-native pasture grasses, 

woody encroachment, and erosion issues.
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Restoration Potential
These sites contain at least some characteristics of valuable native plant communities but have 
been degraded by noxious weeds, non-native pasture grasses, and other exotic pest species. 
Because these sites contain significant components of the native flora, they are strong candidates 
for restoration activities. Active management of non-native grasses and noxious weeds, reduced 
mowing to promote growth of native forbs, and supplemental seeding could help maintain or 
improve the quality of habitat at these sites. These sites can serve as starting points for larger 
restoration projects that incorporate adjacent roadsides. In addition to the above BMPs, 
management recommendations include:
 

▪ Seed collection from rare plant species if present.
▪ Select specific sites for active restoration projects, including targeted weed management and 

supplemental seeding of native plants.

Seed Source
These sites support some valuable native plants, including rare species, but have significant 
management challenges including small size and heavy infestation of noxious weeds. The abundance 
of noxious weed species will inhibit restoration activities. Current mowing practices likely provide 
some suppression of noxious weeds at these sites and alteration of mowing practices may further 
degrade the sites. We recommend continuing current management practices at these sites. These 
locations have been identified as potential seed collection sources for OKNP, KYTC, and our partners 
to use in restoration projects at more suitable locations. 

Management of Federally Listed Species
The management recommendations provided in this report are compatible with management of the 
federally listed species observed in roadside ROW. Risk of non-target damage from non-selective 
broadcast herbicide treatments is the primary threat to the observed federally listed species. 
Federally threatened or endangered plants were observed at sites in 5 counties, affecting 2 districts 
(Table 8 – Results section). Management recommendations for these sites, that are designated as 
standard RCAs, are provided in their associated management tables (Appendix F) and site reports 
(Appendix G) for the relevant districts. Brief discussions of management for each species is provided 
below. Management of KG-RCAs are discussed in the next section.

Globe Bladderpod
Globe bladderpod (Physaria globosa) is a federally endangered species that was observed growing 
in the state ROW at one location in Franklin County (District 5). There, it co-occurred with the globally 
rare and state endangered (but not federally listed) Svenson’s wildrye (Elymus svensonii). The site is 
a large limestone rock cut (Figure 23). The habitat for these plants is restricted to the sheer cliff face 
and scree piles that accumulate at the base of the cliff. Globe bladderpod was previously known to 
occur from this site on the top of the cliff but was not observed below in the roadside ROW during a 
2020 habitat evaluation. Plants were subsequently observed growing on the cliff face and in the shale 
piles below the cliff during a 2024 follow-up visit to the site (Figure 23). The presence of globe 
bladderpod on the face and the base of the cliff may fluctuate from year to year as seed migrates 
down from the clifftop, but it is OKNPs recommendation to always manage the area as occupied 
habitat. Mowing activity is very limited at the site and unlikely to affect the rare resources at this 
location. The primary management concern is potential harmful effects from broadcast herbicide 
treatments, and OKNP recommends managing this area as a no-spray zone, with only spot spray 
treatments of noxious weeds as necessary. 
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Short’s Goldenrod
Short’s goldenrod is a federally endangered species that was observed growing in the state ROW at 
3 locations at the northeast boundary of Nicholas and Fleming counties (District 9). Short’s 
goldenrod is a grassland dependent species that occurs on historic remnants of bison traces 
(migration paths) in the vicinity of Bluelicks Battlefield State Park. It was observed at locations 
vulnerable to high frequency mowing and also on steep rock cut embankments where the only 
management concern would be the application of broadcast herbicide applications (Figure 24). The 
Primary BMPs recommended in this report are compatible with management for Short’s goldenrod 
populations. 

Figure 24. Short’s goldenrod occurs along the top and face of this rock cut and is vulnerable to broadcast 
herbicide applications (left). Close up of Short’s goldenrod plant (right).

Figure 23. Globe bladderpod habitat (left), growth habit (center), and flowers (right). 
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Kentucky Gladecress RCAs
Kentucky gladecress RCAs were designated as an additional management category. Kentucky 
gladecress is a federally threatened species that is endemic to the remnants of dolomite glades in 
Bullitt and Jefferson counties within District 5 and it occurs at several roadside locations in these 
counties (Figure 25, Table 10). Print friendly versions of Table 10 and Figure 25, as well as additional 
maps of KG-RCAs are provided in Appendix H.

In the roadside environment, Kentucky gladecress benefits from frequent mowing which reduces 
competition from other plant species. OKNP recommends continuing regular mowing activities in 
Kentucky gladecress sites. The primary management concern is potential injury to Kentucky 
gladecress from broadcast herbicide applications, particularly those which may have pre-emergent 
properties. OKNP recommends prohibiting broadcast herbicide applications from KG-RCAs. 

Figure 25. Overview of Kentucky gladecress RCAs in District 5. 
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County District Route Mile Start Start Description End Mile End Description

Je�erson 5 KY-2053 1.00 2.00

Je�erson 5 KY-2053 3.00 4.00

Bullitt 5 KY-1116 5.00 5.80 Intersection with KY-2053

Je�erson 5 US-31E 0.00 County Line 1.90 Intersection with KY-2053

Bullitt 5 US-31E 2.60 Intersection with US-31EX 3.30 Intersection w. KY-44

Bullitt 5 US-31E 4.80 5.10 County Line

Bullitt 5 US-31EX 2.00 2.40 Intersection w. US-31E

Je�erson 5 KY-660 0.00 Intersection with US-31E 0.40 County Line

Bullitt 5 KY-660 0.00 County Line 2.60 Intersection w. KY-1319

Bullitt 5 KY-480 3.30 Intersection w. KY-1442 11.70 County Line

Bullitt 5 KY-1442 0.00 Intersection w. KY-480 7.30 Intersection w. KY-480

Bullitt 5 KY-1604 4.30 5.70 Intersection w. KY-480

Bullitt 5 KY-44 25.10 25.40 Intersection w. KY-1319

Bullitt 5 KY-44 19.90 Intersection w. KY-2706 20.10

Bullitt 5 XX-61 0.50 0.70

Table 10. List of KG-RCA no-spray zones in District 5.

In 2023, the first RCA signs were installed to mark the boundaries of these important Kentucky 
gladecress habitats (Figures 26). Adding directional arrows to RCA signs is recommended to clarify 
boundaries of the RCA to maintenance crews (see example in Figure 21).

Figure 26. Some of the first RCA signs installed as 
part of this project were located at KG-RCA 
locations.

Other Federally Listed Plants
No other federally listed plants were observed within 
state-maintained ROW, however, the KNHD 
contains multiple records for several federally listed 
species that occur in the vicinity of state-maintained 
roads. These records include additional locations of 
globe bladderpod and records of Braun’s rockress 
(Borodinia perstellata), a federally threatened 
species. Future road construction, realignment, or 
expansion has potential to impact several of these 
populations.

Price’s potato-bean (Apios priceana) is a federally 
threatened species that was previously documented 
along some state highways in the past, but those 
populations have since been extirpated (OKNP 
2025). This plant is currently known to occur in roadside habitat along some local and county level 
roads (not included in the project) in western Kentucky. While not documented by this project, or 
currently known to occur along state highways, there is potentially suitable habitat along state 
highway ROW in several counties where Price’s potato-bean occurs. 
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Further Collaboration on Federal Lands
Many of the RCAs documented by the project occur along federal public lands managed by U.S. 
Forest Service (USFS) or other federal entities. Many of these sites associated with USFS lands have 
been previously identified by OKNP and USFS staff and there has been a long history of 
collaboration between USFS and KYTC to manage mowing and restrict uses of herbicide along 
these routes. OKNP recommends continued collaboration with USFS and deferment to their 
roadside management policies and recommendations.

OKNP has recommended the installation of RCA signs for High Quality and Restoration Potential 
sites. Where these sites occur in association with federal lands, OKNP recommends coordinating 
with the relevant agency to get agreement for sign installation.

Future Maintenance Needs
The RCAs identified in this report, are still vulnerable to potential degradation from both ecological 
threats, such as noxious weeds and woody encroachment, and potential deleterious effects from 
maintenance activities. Most of the identified sites are small (median size 0.3 acres), isolated, and 
surrounded by areas of lower quality habitat. Even the highest quality RCAs documented by the 
project are subject to pressures from non-native species and noxious weeds that may occur onsite 
or immediately adjacent to the desirable habitat.

Ecological research has shown that intact native plant communities with a high diversity of native 
plants can have greater resistance to degradation from noxious weeds, but this ecological 
resistance has limits that can be overcome with persistent propagule pressure, especially in the 
case of isolated habitat fragments (Von Holle and Simberloff, 2005). Furthermore, roads are known 
to be dispersal corridors for propagules of noxious weeds and can provide a steady supply of novel 
seed introductions into RCAs (Christen and Matlack 2009). In other words, even the highest quality 
RCAs are under continuous pressure from noxious weeds which may overtime degrade the 
conservation value of these sites. OKNP strongly recommends continued monitoring of these sites 
for noxious weed species and follow-up spot treatment of noxious weeds as necessary.

Additionally, while we have strived to provide recommendations that minimize the risk of harm, it is 
possible that reductions in mowing frequency at some RCAs may result in undesirable spread of 
non-native species. Continued monitoring of RCAs and assessment of their response to 
management changes is strongly recommended. Adaptive management that is responsive to 
changing conditions is a necessary component of successful conservation land management.

OKNP recommends further coordination with KYTC to share information regarding federally listed 
plant locations and developing site specific management plans to address potential maintenance 
activities or road development projects that may affect these populations.

Systemic Management for Pollinator Habitat 
This project focused on identifying the highest quality pollinator habitat. While less than 1-percent 
of the state ROW were designated as RCAs, OKNP strongly cautions against interpreting this to 
mean that the remaining 99-percent of ROW are non-habitat for pollinators. As previously noted, 
pollinator habitat and native plant communities occur on a spectrum of quality. This project focused 
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on the best habitat available and on habitat types that are irreplaceable on that landscape. A great 
deal of lower quality habitat was observed during surveys, typically in the character of the “old field” 
community type previously described (see "Old Fields" and Other Lower Quality Habitats section). 

These remaining roadsides can potentially benefit from systemic approaches to ROW management 
that may include reducing mowing pressure, rotational mowing, altering mowing timing, and 
applying herbicide treatments in a more targeted manner to avoid impacts to potentially valuable 
stands of milkweeds and other native plant species. 

Reducing the frequency and surface area of mowing can promote increased richness of native forbs 
and grasses that support pollinating insects (Entsminger et al. 2018). A combined approach of 
protecting RCAs, creating restoration plantings, and improving general management practices of 
the remaining roadside environment will provide the most cohesive approach to managing 
Kentucky’s roadsides for ecological and pollinator health.

Future Collaboration with OKNP
This project emphasized identification of high-quality pollinator habitat (including habitat for rare 
insects), rare plant populations, and rare native plant communities. Additional long-term monitoring 
of the identified resources would be beneficial to inform management and make changes as 
necessary and help ensure the long-term success of this project. 

The habitat needs of common pollinating insects have significant overlap with many rare insect and 
plant species. Occurrence data from the KNHD of rare insects and rare plants indicate that these 
species frequently occupy the same high-quality habitats (OKNP 2025). For this project, OKNP 
largely relied on habitat quality (as described and defined in this report) as a proxy for potential rare 
insect habitat. 

However, without conducting insect surveys, OKNP cannot confirm if specific rare insect species 
(including federally listed or candidate species) are occupying roadside ROW. Further collaboration 
with KYTC to conduct targeted insect surveys of state-maintained ROW is an outstanding research 
and management need. The RCA sites identified by this project, and the plant species lists 
(indicating important host plants) generated for each site would greatly facilitate targeted and 
efficient surveys for important pollinators and rare insects. Thorough insect surveys would greatly 
improve our knowledge and ability to successfully manage these habitats for important pollinators 
and rare insects.
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The Office of Kentucky Nature Preserves collaborated with the Kentucky Transportation Cabinet to 
develop a five-year project for the identification of high-quality pollinator habitat, rare insect and 
rare plant species along Kentucky’s road system. OKNP successfully surveyed over 31,000 miles of 
roads from 2020 through 2024 and designated a total of 283 Roadside Conservation Areas 
(including KG-RCAs), consisting of over 440 acres of habitat, that support native plant communities, 
important pollinator resources, and rare plant species. In total, these RCAs represent less than 
1-percent of the ROW that KYTC manages, which underscore their vulnerable state and need for 
enhanced protection. OKNP has provided best management practice recommendations for all 
designated RCAs to help ensure their persistence on the landscape. A continued commitment to 
monitoring and management of the RCAs designated by this project will be necessary to ensure the 
long-term success of this project. OKNP recommends additional collaboration on issues related to 
ROW management of sensitive habitats and protection of these critical RCAs

Conclusion
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Appendix A. NatureServe Global and State 
Conservation Status Ranks
Listed below are definitions for interpreting NatureServe’s global (range-wide) and state (within 
Kentucky) conservation status ranks. Global conservation status ranks are assigned by 
NatureServe scientists or by a designated lead office in the NatureServe Network. Global ranks 
(G-ranks) and state rank (S-ranks) often differ because the latter only assess the status of the 
species within the designated state and do not consider the total global population of the species. 
A species may be rare in Kentucky but otherwise more common in the United States or globally. 
Additional explanation of NatureServe’s conservation status ranks can be found at 
www.natureserve.org.

Table A1. Global and state conservation rank definitions.
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Table A2. Global and state conservation rank qualifier symbols and definitions.
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Appendix B. Survey Planning and Site 
Selection Criteria Lists
Focal Species, Indicator Genera/Species, and Rare Community lists were developed and utilized 
for survey planning and scheduling and site selection criteria. Federal status refers to the Federal 
Endangered Species Act. State Status refers to the Kentucky Rare Plant List (E=endangered, 
T=threatened, S=Special Concern, W=Watchlist). Refer to Appendix A for explanation of G- and 
S-Ranks. See Methods for definition and application of each list.

Table B1. Focal species list. 
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Table B1. Focal species list. (cont.) 

Table B2. Indicator Genera List.

Table B3. Indicator Species List.
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Table B3. Indicator Species List. (cont.) 
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Table B4. Rare native plant community types.
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Table B4. Rare native plant community types. (cont.)
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Appendix C. Configuration and 
Implementation of the RARR Tool
RARR Configuration and Field Protocols
To assess the quality of pollinator habitat at selected sites, OKNP utilized the Rapid Assessment of 
Roadside Right-of-Ways (RARR) scorecard developed by Monarch Joint Venture (MJV) (Cariveau 
et. al. 2019). OKNP utilized the Survey123 version of the RARR that enabled greater customization 
to tailor the RARR to the user’s ecoregion and their anticipated site conditions. OKNP customized 
the standard RARR Survey123 forms to include additional location mapping functionality and fields 
for making notes. The CSS forms (developed by OKNP) were also appended directly onto the end 
of the RARR Survey 123 form to create a custom an all-in-one tool. These modifications did not 
affect information collected by the RARR or the calculations used by the RARR to create a pollinator 
habitat score.  An example RARR form utilized by OKNP is provided at the end of this appendix. 

OKNP followed the field protocols for sampling at random locations described by Cariveau et al. 
(2019). Additional notes pertaining to OKNP’s configuration of the RARR and supplemental field 
instructions are provided below:

▪ The RARR includes three separate lists for recording plant species (nectar plant,
milkweed, and noxious weed). The nectar plant and milkweed lists OKNP used in the
RARR were derived from the Flora of Kentucky maintained in the Kentucky Natural
Heritage Database following the taxonomy of Weakley et. al. 2022. The nectar plant list
was broadly defined to include all angiosperms except for graminoids. The noxious
weeds list included all species listed by the Kentucky Exotic Pest Plant Council (KYEPPC)
as an exotic invasive plant in Kentucky (KYEPPC 2013).

▪ The management practices section of the RARR was set to default responses for all
surveys. Site specific information was not immediately available to the field surveyors
and would require site specific inquiries to KYTC. Default responses referring to mowing
and herbicide applications were based on general information provided by KYTC prior to
surveys.

▪ Survey length was set to a default of 150ft. Because selected habitats were of variable
length, surveyors were instructed to complete the RARR scorecard within what they
perceived of as the highest quality 150ft of the selected habitat.

▪ Surveyors would estimate the width of the ROW based on visual markers of the ROW
boundaries (e.g. hedges or fence lines). Surveyors were instructed to enter 30ft if there
was no clear visual marker of the ROW width.

• The size of habitats (acres) reported for designated RCAs was not derived from the
RARR scorecard. Many of the assessed habitats were greater than 150ft in length. All
habitat acreage figures described in this project report were calculated separately
based on digitization of habitat boundaries from aerial photography and detailed
location points surveyors collected in the field.
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▪ Each plant list (Nectar, Milkweed, Noxious) of the RARR has an upper threshold, after 
which, adding additional species will no longer affect the final score. The species 
richness of native nectar plants, also a component of the habitat score, has a similar 
upper limit. An attempt was made to maximize the final score for every evaluated site by 
entering species into the nectar plant list with the following prioritization: 

1. Dominant species
2. Rare native species
3. Milkweeds
4. Other native species (non-dominant)
5. Non-native, non-dominant species or noxious weeds

 Once the upper threshold was reached, all other nectar plant species could be entered  
 in any order. Surveyors were also made aware that noxious weeds and milkweeds can  
 also  qualify as nectar plants and should also be entered into the nectar plant list to  
 ensure a maximal score. This was especially relevant on lower diversity sites where the  
 upper threshold of the nectar plant species list may not be reached.

Figure C1. Example RARR Scorecard
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Figure C2. Example RARR scorecard continued.
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Appendix D. Conservation Site Scorecard 
Development
The Conservation Site Scorecard (CSS) was developed by OKNP to address potential deficiencies 
in the information collected by the RARR scorecard. The CSS is a modified version of a previous 
habitat assessment tool developed by OKNP for a grassland assessment and mapping project in 
the Interior Low Plateau region of Kentucky (Yahn 2011). An example CSS form is provided at the 
end of this Appendix. 

The first year of roadside surveys (2020) was approached as a pilot year in which the site 
assessment tools, including the CSS, would be tested, evaluated, and modified as needed based 
on the collected data and feedback from surveyors. Supplemental information regarding the 
development of the CSS interpretation index and testing of the CSS site selection criteria are 
provided below.

Development of the Conservation Site Scorecard Interpretation Index
The CSS calculates a simple habitat quality index that is used to assign sites into different habitat 
quality categories. An initial score interpretation index was developed in 2020 based on review of 
data from the previous grassland mapping project (Yahn 2011) and initial testing of the CSS at 
several roadside reference sites. The initial interpretation index utilized in 2020 consisted of three 
habitat quality categories (Table D1). See Methods section for definitions of the habitat and 
management categories.

Table D1. CSS interpretation index and associated management category utilized in 2020.

Conservation Site Score Habitat Quality Category Associated Management Category

6 or greater Eliminate Eliminated

4.1 - 5.9 Low to Medium Quality Restoration Potential

4.0 or less High Quality High Quality

Sites that scored a 6 or higher were rejected as consisting of habitat that is too degraded to hold 
significant conservation value. Sites between 5.9 and 4.1 reflect a broad spectrum of habitat 
quality that ranged from sites with significant challenges to restoration (typically abundance of 
noxious weeds) to sites that are in good condition and would be expected to improve 
considerably with small investments of restoration management. Sites with a score of 4 or less 
were considered high quality habitat with conservation value significant to the county, region, or 
state. 

Review of 2020 data indicated that the CSS and interpretation index were accurately identifying 
the reference test sites as High Quality habitats. Qualitative review of all the roadside sites 
evaluated in 2020 indicated that the CSS index was separating out the highest and lowest quality 
sites satisfactorily. The initial interpretation index provided above (Table D1) was used to 
designate RCAs identified in 2020.
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In 2021, based on review of the combined CSS data from the 2020 and 2021 field seasons, and 
feedback from surveyors, it was determined that too broad a spectrum of sites qualified as Low to 
Medium Quality (Restoration Potential), and that further refinement of the interpretation index 
would be beneficial. 

The interpretation index standards were increased to ensure that categories more accurately 
reflected site conditions and their potential for successful restoration. Low and Medium quality 
sites were split into separate categories. A third management category (Seed Source) was 
introduced for Low Quality sites with some conservation value, such as a rare plant population, but 
that were otherwise badly degraded (see Methods for habitat category definitions). This updated 
habitat interpretation index was used in 2021 and all subsequent years of the project (Table D2).

Table D2. The CSS habitat interpretation index as revised in 2021.

Conservation Site Score Raw Habitat Quality Category Associated Management Category

5 or greater Eliminate Eliminated

4.99 - 4.5 Low Quality Seed Source

4.49 - 3.7 Medium Quality Restoration Potential

Less than 3.7 High Quality High Quality

It was determined that sites with a score of 5 or higher were typically very degraded and would be 
extremely difficult to restore and any conservation value was minimal. These sites were to be 
rejected from further consideration unless other mitigating factors were identified in the Habitat 
Quality Categorization process (see Methods). The broad spectrum of sites that scored between 
4.99 and 3.7 were split into two categories Restoration Potential and Seed Source. The standard for 
High Quality sites was made stricter, requiring a score lower than 3.7. Sites that score at 3.7 or 
below are typically of statewide, or even regional, significance for conservation. The RCAs 
designated in 2020 under the original interpretation index were “grand fathered” in and not 
reassigned habitat quality categories based on this revision.

Svenson’s Wildrye Sites
In 2020, OKNP documented several roadside sites where Svenson’s wildrye (Elymus svensonii) 
occurs. This globally rare species grows on the sheer rock faces of natural outcrops and 
anthropogenic road cuts. In 2020, sites with Svenson’s wildrye were treated as a separate RCA 
category, based primary on the presence of the species. This affected 7 sites with Svenson’s 
wildrye populations. With additional data from multiple years and other cliff specialist species, it 
became clear that the CSS tool and the Habitat Quality Categorization process were robust 
enough to incorporate sites with Svenson’s wildrye. For this final project report, the original 7 
Svenson’s wildrye RCAs have been reassigned habitat quality and management categories to 
conform to the standard scheme, and they were integrated into the standard RCAs. 

Verifying the CSS Selection Criteria
The selection criteria for the CSS integrate pollinator habitat quality (as assessed by the RARR) and 
additional habitat variables pertinent to rare plant species and natural community quality. While 
there is a great deal of overlap in these considerations, OKNP desired to test that the site selection 
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Table D3. 2020 mean pollinator scores (RARR) from a random sample of each category. Sample size = 30.
Site Type Mean Pollinator Score

Potential Conservation Site 51

Potential Site - Field Rejected 36.49

Paired Point 32.4

criteria used for the CSS tool were accurately identifying high quality habitat for pollinators, and 
that sites that did not meet these criteria could be safely rejected in the field with a low risk of 
inadvertently rejecting important pollinator habitat.

In 2020, OKNP collected supplemental information to aid in this analysis. When evaluating a site 
that met the selection criteria for the CSS, surveyors were instructed to complete a second RARR 
form outside of the desirable habitat area. These additional RARR forms were intended to provide 
a direct comparison between selected sites and adjacent non-selected habitat. Thirty-eight 
additional RARR forms were collected in 2020 for this purpose.  

A comparison was made of the average RARR scores from sites that met the CSS selection criteria 
(CSS completed), those sites were pollinator habitat was initially assessed but the CSS component 
was ultimately rejected in the field (CSS not completed), and those sites intentionally collected in 
non-selected habitat. 

A random sample of 30 sites from each of these categories was drawn from the 2020 data. The 
mean was calculated for each category and plotted in a box-and-whiskers chart (Table D3., Figure 
D1). 

Figure D1. 2020 box-and-whiskers chart of random pollinator 
scores (RARR), n = 30. 

Sites that met the CSS selection 
criteria, on average, had higher RARR 
scores than the sites that were 
rejected in the field (CSS rejected) 
and sites where RARR forms were 
deliberately taken in non-selected 
habitat. While there is high variability 
in the RARR scores of sites where a 
CSS was completed, OKNP 
determined based on this comparison 
that the CSS site selection criteria 
were performing adequately and the 
danger of sites with high quality 
pollinator habitat being erroneously 
rejected from the project due to faulty 
site selection criteria was low. 
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Some of the high variability in the RARR scores is explained by the timing of data collection, with 
early season assessments introducing greater variability. A second comparison was made with a 
randomized sample of 18 sites from the CSS complete and CSS rejected categories. Surveys 
conducted in May were excluded from this analysis (Figure D2).

Figure D2. Comparison of 2020 pollinator scores between potential 
conservation sites and those rejected in the field. Sample size =18. 
Surveys conducted in May were excluded from analysis. 

Removing the May observations 
reduced the variance of both 
categories and showed further 
differentiation of the means of both 
categories. The mean RARR score 
for sites that met the CSS criteria 
was 57.5 and the mean was 37.44 
for sites that were rejected. OKNP 
concluded that the site selection 
and evaluation tools were working 
as intended, and that possibility of 
inadvertently rejecting good 
pollinator habitat was low. 

Figure D3. Example CSS Form
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Additional CSS form notes:
▪ Selecting “No” on the first question prompts the user to enter a rationale for rejecting the site 

from further consideration.
▪ The fields for percent cover of graminoids, percent cover of bare ground, and percent cover 

of bedrock are pick lists of pre-determined ranges. 
▪ Selecting a percent cover of graminoids enables an additional field where plant species can 

be entered (this list is more expansive than graminoids, and includes all species of the 
Kentucky flora not previously captured by the RARR scorecard).
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Appendix E. Lists of Plants Observed by the 
Project
Lists of Rare Plants, Noxious Weeds, and All Other Plants observed and documented by the 
project. Federal status refers to the Federal Endangered Species Act. State Status refers to the 
Kentucky Rare Plant List (E=endangered, T=threatened, S=Special Concern, W=Watchlist). Refer 
to Appendix A for explanation of G- and S-Ranks. EPPC status is designated by the Kentucky Exotic 
Pest Plant Council (1 = severe threat, 2 = significant threat, 3 = moderate threat, 4 = watchlist).

Table E1. List of Rare plant species.
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Table E1. List of Rare plant species (cont.).
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Table E1. List of Rare plant species (cont.).

Table E2. Noxious Weeds as defined by KY-EPPC.
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Table E2. Noxious Weeds as defined by KY-EPPC. (cont.)
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Table E2. Noxious Weeds as defined by KY-EPPC. (cont.)
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Table E3. All Other Observed Plant Species
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)

Appendix E - 24OKNP  -  Pollinator Habitat Along Kentucky's Highways



Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Table E3. All Other Observed Plant Species (cont.)
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Appendix F. Roadside Conservation Area - Management Tables
Table F1. Management Tables for Standard RCAs. ***Example table provided to protect locations of sensitive sites*** 

District County Site Name 
Mile 
Start 

Mile 
End Side 

Management 
Category 

ROW Full 
Width Mow Safety Zone Mow 

Herbicide 
Application 

1 Ballard KY-136 B 
South 
Bound Seed Source 

1 Calloway KY-1918 A East Bound High Quality 
Once per year 
after Oct. 15 

3 times per year, 
single deck width 

No broadcast, spot 
spray only 

1 Calloway KY-1918 B 
South 
Bound High Quality 

Once per year 
after Oct. 15 

3 times per year, 
single deck width 

No broadcast, spot 
spray only 

1 Calloway KY-444 Both Sides High Quality 
Once per year 
after Oct. 15 

3 times per year, 
single deck width 

No broadcast, spot 
spray only 

1 Calloway KY-280 A West Bound High Quality 
Once per year 
after Oct. 15 

3 times per year, 
single deck width 

No broadcast, spot 
spray only 

1 Calloway KY-732 B Both Sides 
Restoration 
Potential 

Once per year 
after Oct. 15 

3 times per year, 
single deck width 

No broadcast, spot 
spray only 

1 Calloway KY-1836 A 
South 
Bound Seed Source 

1 Calloway KY-1836 B Both Sides Seed Source 

1 Calloway KY-94 A 
North 
Bound Seed Source 

1 Calloway KY-121 A West Bound Seed Source 

1 Calloway KY-1536 West Bound Seed Source 

1 Calloway KY-280 C Both Sides Seed Source 

1 Calloway KY-280 B 
North 
Bound Seed Source 

1 Calloway KY-732 A West Bound Seed Source 

1 Calloway KY-464 East Bound Seed Source 

1 Calloway KY-121 B East Bound Seed Source 

1 Carlisle KY-1820 Both Sides 
Restoration 
Potential 

No broadcast, spot 
spray only 

1 Carlisle US-51 Both Sides Seed Source 

1 Crittenden KY-120 West Bound 
Restoration 
Potential 

Once per year 
after Oct. 15 

3 times per year, 
single deck width 

No broadcast, spot 
spray only 

1 Fulton KY-1282 Both Sides High Quality 
No broadcast, spot 
spray only Exa

mple





Roadside Conservation Area

Road or Site Name: KY-106 

KYTC District: 3; County: Logan 

Survey Date: May 19, 2020 

Location 

Latitude XX.XXXXXXX; Longitude XX.XXXXXXX 

Exa
mple



RCA Details 

Management Category High Quality 

Mile Start – Mile End 11.9 – 11.91, East Bound 

Acreage 0.21 

Percent Managed Weed Cover 5-9%

Management Recommendations 

ROW Full Width Mow Once per year after Oct. 15 

Safety Zone Mow 3 times per year, single deck width 

Herbicide Application No broadcast spraying, spot-spray only 

Additional Management Comments 
Very high-quality tallgrass prairie remnant.  The intersection may require some additional mowing to 
ensure proper sight lines. 

Milkweed Species 

Scientific Name Common Name G-RANK S-RANK

 Asclepias syriaca Common milkweed G5 S5 

 Asclepias viridiflora Glade milkweed G5 S4 

Noxious Weeds, Pasture Grasses, and Other Exotic Pest Species 

Scientific Name Common Name EPPC 

* Lolium arundinaceum Tall fescue 1 

* Leucanthemum vulgare Oxeye daisy n/a 

* Lespedeza cuneata Sericea lespedeza 1 

* Medicago lupulina Black medic 2 

* Daucus carota Wild carrot 2 

* Coronilla varia Crownvetch 1 

Exa
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Site Photo 

 
High quality tallgrass prairie remnant. Facing east bound. 
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Roadside Conservation Area 

Road or Site Name: KY-1820 

KYTC District: 1; County: Carlisle 

Survey Date: June 1, 2022 

Location 

 
Latitude XX.XXXXXXX; Longitude XX.XXXXXXXX 

 

Exa
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RCA Details 

Management Category Restoration Potential 

Mile Start – Mile End 2.1 – 2.4, Both Sides 

Acreage 1.43 

Percent Managed Weed Cover 5-9% 

  

Management Recommendations 

ROW Full Width Mow No recommendation 

Safety Zone Mow No recommendation 

Herbicide Application No broadcast spraying, spot-spray only 

 
Additional Management Comments 
ROW consists of a narrow strip and steep embankment that ends in good quality, inundated wetlands with 
rare species. Current mowing not likely to negatively affect the resources. Recommend designation as no 
spray zone to protect wetland resource. 

 

Noxious Weeds, Pasture Grasses, and Other Exotic Pest Species 

Scientific Name Common Name EPPC 

 * Ranunculus bulbosus Bulbous buttercup 3  

 

Site Photo 

 
Facing east bound. 
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Roadside Conservation Area 

Road or Site Name: KY-1693 

KYTC District: 10; County: Menifee 

Survey Date: June 9, 2023 

Location 

 
Latitude XX.XXXXXXXX; Longitude XX.XXXXXXXX 

 

Exa
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RCA Details 

Management Category Seed Source 

Mile Start – Mile End 0.9 – 1.0, West Bound 

Acreage 0.09 

Percent Managed Weed Cover 26-50% 

  

Management Recommendations 

ROW Full Width Mow No recommendation 

Safety Zone Mow No recommendation 

Herbicide Application No recommendation 

 

Milkweed Species 

Scientific Name Common Name G-RANK S-RANK 

 Asclepias variegata Redring milkweed G5 S4  

 Asclepias tuberosa var. tuberosa Butterfly milkweed G5T5? S5  

 

Noxious Weeds, Pasture Grasses, and Other Exotic Pest Species 

Scientific Name Common Name EPPC 

 * Lonicera japonica Japanese honeysuckle 1.0  

 * Medicago lupulina Black medic 2.0  

 * Coronilla varia Crownvetch 1.0  

 * Lolium arundinaceum Tall fescue 1.0  

 * Conium maculatum Poison hemlock 1.0  

 * Melilotus albus White sweetclover 1.0  

 

Site Photo 

 
Facing west bound. 
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Appendix H. Kentucky Gladecress RCAs - Management Table and Maps

Table H1. Management table for KG-RCA no-spray zones. ***Example table provided to protect locations of sensitive sites*** 

County 
Route 
Name 

Start Mile 
Point Start Description 

End Mile 
Point End Description Side Site Name Source 

Bullitt KY-1116 Both KY-1116 
2016 
Schedule 

Bullitt US-31E Both US-31E B 
2016 
Schedule 

Bullitt US-31E Both US-31E C 
2016 
Schedule 

Bullitt US-31EX Both US-31EX 
2016 
Schedule 

Bullitt KY-660 Both KY-660 B 
2016 
Schedule 

Bullitt KY-480 Both KY-480 
2016 
Schedule 

Bullitt KY-1442 Both KY-1442 
2016 
Schedule 

Bullitt KY-1604 East Side Only KY-1604 
2016 
Schedule 

Bullitt KY-44 Both KY-44 A Added 2020 

Bullitt KY-44 
North Side 
Only KY-44 B Added 2020 

Bullitt XX-61 Both XX-61 Added 2020 

Jefferson KY-2053 Both KY-2053 A 
2016 
Schedule 

Jefferson KY-2053 
South Side 
Only KY-2053 B 

2016 
Schedule 

Jefferson US-31E Both US-31E A 
2016 
Schedule 

Jefferson KY-660 Both KY-660 A 
2016 
Schedule 

Exa
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