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1.0 INTRODUCTION

The existing 13.7-mile segment of Kentucky Highway 32 (KY 32) between KY 504 near Elliotville,
Kentucky and KY 7 near Sandy Hook, Kentucky is currently being studied by Wilbur Smith Associates
(WSA) to allow evaluation of alternative alignments. The study limits for the KY 32 corridor are shown
on the Study Area drawing in Appendix A. The approximately 11-mile long study area also encompasses
segments of several other state routes, including KY 7, KY 173, KY 504, KY 556, KY 557 and KY 755.
The study area varies in width from about %2 mile to the west near Elliotville to about 5% miles to the east

near Sandy Hook and Newfoundland, Kentucky.

Identifying improvements to safety, mobility and connectivity are the primary goals of the study. We
understand that possible improvement alternatives will likely include the reconstruction, relocation, or

realignment of a portion of KY 32.

The primary objectives of this geotechnical study were to review geological and geotechnical

considerations presented by the Geotechnical Branch of the Kentucky Transportation Cabinet (KYTC)
Division of Materials and the Kentucky Geological Survey, to review readily available site data, and to
identify potential geotechnical and/or geological features that could impact the planning, design, and/or

construction of new or modified roadways in the corridor.
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2.0 SITE CONDITIONS

2.1 SITE VISIT OBSERVATIONS

A site visit was made on May 30, 2008 by Mr. James Vinson, a Professional Engineer with WSA. The visit
included a visual survey of public and private properties that were observed from KY 32 and most of the

crossroads within the study area.

In the study area, KY 32 tends to follow a tortuous path along the ridge tops between Elliottville and Sandy
Hook. The slopes between the valleys and ridges tend to be vegetated with grass and forest as shown in

Photograph 1 below.

Photograph 1 — Rolling Terrain Adjacent to KY 32 at Eastern End of Study Area
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Photograph 2 — Rolling Terrain Adjacent to KY 173 at Western End of Study Area

The land use along existing KY 32 was observed to be a mix of residential and pasture/farmland. Schools off
Trent Ridge Road and KY 7 are present in the study area as well. Photograph 2 (see above), which was taken
along KY 173 near the western terminus of the study area, depicts the typically rolling terrain away from

KY 32. Several farm ponds were observed near KY 32 and its cross roads. Several creeks, branches and wet

weather ditches occupy the lower elevations of the study area. The crossing of Big Caney Creek at Binion

Ford Road is shown in Photograph 3 below.

A few rock cuts were observed along KY 32 at the eastern portion of the study area as shown in Photograph 4
below. These roadway cut areas give an indication of the relatively thin soil overburden along the ridges.
While the soil overburden appeared to be less than 10 feet thick in these cut areas, no rock outcropping was
observed on the ridges along KY 32 to the west of the community of Ordinary, Kentucky. Besides areas
adjacent to KY 32, rock outcropping was only observed in the study area at lower elevations of Binion Ford
Road near Big Caney Creek
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Photograph 3 —Big Caney Creek at Binion Ford Road

Photograph 4 — Rock Cut Slope Off KY 32 Near Gray Road
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22 TOPOGRAPHY

As mentioned above, KY 32 follows the ridges through the study area. From KY 504 in Elliottville to
about 1 mile east of its intersection with the boundary between Rowan-Elliott Counties, KY 32 has gentle
grade transitions and lies within an elevation range of +1,000+ to +1,200+ feet. From the county line to
Sandy Hook, KY 32 tends to be within an elevation range of +800+ and +1,000+ feet. The lowest
elevation of KY 32 is about +700+ feet and occurs near the low-lying area adjacent to Laurel Creek near
the intersection of KY 32 and KY 557.

The slopes between the valleys and ridges are often on the order of 2H:1V to 5H:1V with steeper terrain

typically occurring near the base of the slopes. The elevation differences between the valleys and ridges
are on the order of 100 to 250 feet.
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3.0 GEOLOGIC CONDITIONS

3.1 GEOLOGIC OVERVIEW

Based on the published U.S. Geological Survey Geologic Quadrangle for the existing alignment, the
study area is located in the Pennsylvanian System of the Eastern Kentucky Coal Field physiographic
province. The Pennsylvanian System consists largely of sandstone, siltstone, and shale. Coal beds and
thin marine shale and limestone units are widespread and occur in most parts of the stratigraphic section.
These deposits indicate that in Pennsylvanian time, Kentucky was near sea level and alternately covered

by lakes, extensive swamps, shallow bays, and estuaries.

3.2 GEOLOGIC FORMATIONS

The study area is underlain by several different geologic formations, including the Breathitt Formation,
Lee Formation, Newman Limestone and associated quaternary alluvium along the valleys. The
approximate locations of these formations are shown on the Geologic Map in Appendix A and on a

similar map prepared by the KYTC Geotechnical Branch (see Appendix B).

The Breathitt Formation is comprised mostly of shale, but other materials are present including siltstone,
sandstone and coal. The ridge tops in the study area are comprised of materials from the Breathitt
Formation; therefore, most of the current KY 32 alignment is immediately underlain by the Breathitt
Formation. Several coal seams have been identified within the Breathitt Formation in the study area,
including the Mudseam, Fire Clay, Cannel City, Little Caney, and Bruin. These coal beds have irregular

thicknesses between 0 and 85 inches.

The Lee Formation is comprised primarily of conglomeritic sandstone and minor amounts of shale in the
study area. The Lee Formation lies beneath the Breathitt Formation and outcrops on the slopes in the

lower elevations of the study area. The Olive Hill Clay Bed of Crider, a semiflint clay and flint clay bed,
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is identified by the KYTC Geotechnical Branch’s geologic map along several slopes in the western half of

the study area.

The Newman Limestone lies beneath the Lee Formation. This massive limestone outcrops in most of the

valleys or is underlain by Quaternary Alluvium.

Quaternary Alluvium is located along the rivers and tributaries. The alluvium primarily consists of sands,

silts, and gravels.

3.3 FAULTS

The Little Sandy Hook Fault is less than 2 miles north of Sandy Hook and trends east-west. It can be
located just north of the Sandy Hook Anticline on the Geologic Map in the KYTC Geotechnical Branch’s

memorandum.

3.4 UNDERGROUND OPENINGS AND SPRINGS

Available mapping indicates no sinkholes are present within the study area. Obvious signs of sinkhole

activity were not observed during the site visit by Mr. Vinson.

According to published mapping of the Kentucky Geological Survey, the majority of the study area has a
very low karst potential (i.e., karst features are rare or absent). The only portion of the study area with
appreciable potential for developing karst features is in some of the valleys where the Newman Limestone is

exposed or near the surface.
Based on published mapping, springs are not present within the study area. However, it is possible that some

locations may contain wet-weather springs, especially in the vicinity of the Little Sandy Hook Fault and

Sandy Hook Anticline.
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3.5 SOIL SURVEY

Available soil survey mapping from the United States Department of Agriculture (USDA) indicates a
number of soil units within the study area. The soil series mostly commonly identified are the Gilpin,
Latham and Rigley. Strangely, the Gilpin soils are not identified in Rowan County, and Latham soils are
not identified in Elliott County. The cause for these soils not being similarly identified in both counties

may be due to performance of field mapping at different times and by different parties.

The most widespread soil series in the study area is the Gilpin which is primarily found along ridges and
slopes. The Gilpin soils are identified as part of a complex with other soil units within the study area. A
complex consists of two or more soils that are in such an intricate pattern that they cannot be separated on
maps. Covering over 25 percent of the study area, the Gilpin-Shelocta complex, 25 to 45 percent slopes,

is the most commonly occurring soil unit.

The Latham soil series is prevalent near Elliottville in Rowan County. Similar to the Gilpin soils, Latham
soils are identified as being intermingled with other soils within the study area across ridges and slopes.

The predominant Latham soil unit is the Latham-Shelocta silt loams, 20 to 30 percent slopes.

The Rigley soil series is identified in both Rowan and Elliott Counties. Most of the Rigley soils, which
are typically present on slopes, are colluvium derived from sandstone. Rock outcropping can be present in

the areas identified by Rigley soil units.

According to the Unified Soils Classification, most of the soils in the study area are typically low
plasticity sands (SM, SC) or fine-grained silt (ML) and clay (CL) with plasticity indices in the range of 0
to 25 percent. A few clayey and silty gravels (GC, GM) are also present in the relatively thin overburden.
High plasticity clay (CH) has been occasionally identified in the Latham series. The depth to bedrock is
typically on the order of 3 to 6 feet.

The study area soils would generally appear suitable for use as roadway fill, except for the high plasticity
clay. As described by the USDA, the most notable feature of these soils may be their relatively low pH
values which are often between 3.5 and 5.5. The acidic nature of these soils may create an environment

that can be conducive to corrosion of steel.
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4.0 MISCELLANEOUS FEATURES

4.1 SURFACE OR DEEP MINING ACTIVITIES

Published digital maps and reports were reviewed by WSA in an attempt to identify areas of past surface
or deep mining in the study area. Limited surface and deep mining records for mostly abandoned mines
were found in areas outside the study area in Elliott County. Several abandoned coal mine locations are
noted in the vicinity of Sandy Hook. Maps of three of these abandoned mines were obtained for review.
Their locations are approximately %2 mile to the southwest of Sandy Hook and are not within the study
area. The KYTC Geotechnical Branch cited the irregular thicknesses of the study area’s coal beds as a
primary reason for limited commercial mining. Localized stripping of coal has probably occurred in the

study area by private property owners for their personal use.

The Olive Hill Clay Bed of Crider was commercially mined in the past in Rowan County. The locations

of abandoned or active strip mines were not determined.

4.2 OIL, GAS AND WATER WELLS

Based on published maps, a number of oil, gas and water wells are present within and adjacent to the
study area. The locations of these wells are shown on the Environmental Footprint drawing in

Appendix A.

The Environmental Footprint drawing indicates that at least eighteen oil wells are present within the study
area. Eight of these are within (or less than % mile from) the city limits of Sandy Hook. The other ten oil
wells in the study area are in close proximity to each other about 1%2 to 2 miles to the north-northwest of
Newfoundland. Another six oil wells are identified outside the study area at less than ¥ mile from the
study area’s perimeter. According to the Kentucky Geologic Map Information Service, these wells are
typically 800 to 1,400 feet deep.
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At least seventeen well locations are identified in the study area as being dry and abandoned. The
majority of these are within a 3-mile radius of Sandy Hook. Another dry and abandoned well is present
within ¥ mile of the study area’s perimeter. It appears that most of these wells were originally used or

intended as oil or injection wells.

Two gas wells over 1,200 feet deep are identified on the Environmental Footprint drawing. One gas well
is located south of the intersection of KY 711 and Sandy Gap Road. The other gas well is located on the
northeast side of Sandy Hook.

At least eighteen water wells are present within the study area. While being somewhat widely spaced,
nearly all of the water wells are in the eastern half of the study area. Two additional water wells are
identified within ¥ mile of the study area’s perimeter. According to the Kentucky Geologic Map
Information Service, bedrock was often encountered 3 to 10 feet deep during most of these well

installations, and groundwater was typically found 100 to 200 feet below ground.

Another thirty-one well locations that are not identified with regard to their type are within the study area.
Twenty-four of these unidentified wells are within (or less than %2 mile from) the city limits of Sandy
Hook. Another two unidentified wells are identified less than ¥ mile east of Sandy Hook. The other seven

wells are in close proximity to each other about 1% to 2 miles to the north-northwest of Newfoundland.

4.3 UNDERGROUND STORAGE TANKS

No underground storage tanks were identified within the study area during our review of published
documents. However, we would anticipate the potential for underground storage tanks associated with the

schools in the study area as well as any fuel stations that are located within the study area.
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4.4 GASPIPELINE

Based on published maps, a Marathon/Ashland gas pipeline extends across the study area to the south of
Elliottville. The approximately 2.5 miles of pipeline within the study area extends underneath KY 32
between its intersections with KY 504 and KY 173.
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5.0 GEOTECHNICAL ISSUES AND RECOMMENDATIONS

We generally agree with the geotechnical concerns cited by the KYTC Geotechnical Branch and
Kentucky Geological Survey in their memoranda attached in Appendices B and C, respectively. In our

opinion, the most significant of these geotechnical challenges are as follows:

Slope stability: Stability of major cuts into hillsides would require close scrutiny before and during
construction to minimize risk of failure due to groundwater seepage, unfavorably jointed bedrock,

and layers of weak materials. As recommended by KYTC Geotechnical Branch, we agree that new
roadway(s) should cross perpendicular to the Little Sandy Hook Fault to minimize slope design and

maintenance issues.

Unidentified mines: Since unidentified mines for coal and the Olive Hill Clay Bed of Crider exist
in the study area, the impacts to design and construction costs could be significant based on when
and where such mines may be discovered. The risk of new alignments intersecting undocumented

mine activity in the study area does not appear to be quantifiable.

Qil, gas and water wells: Avoidance of routes that would pass in close proximity to oil, gas, and

water wells is strongly recommended.

The shallow depth to bedrock across the study area will impact the construction costs associated with
mass grading. Deeper cuts will extend into bedrock requiring potentially mixed face (i.e., soil/rock) slope
designs and/or encounter zones of weathered rock that require special consideration. Where shale is more
prevalent, ripping by large excavation equipment may be feasible. We anticipate that areas comprised

mostly of sandstone, siltstone or limestone will likely require blasting to allow efficient excavation.
It appears likely that roadway alternatives will involve construction of structures at stream crossings.

While construction of these structures may be adversely impacted by shallow groundwater or weak

bearing soils, the long-term impact of potential corrosion of steel components should also be considered.
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Concerns over corrosion can likely be mitigated by a complete geotechnical exploration and incorporating

corrosion resistance measures into the design of structures.
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6.0 LIMITATIONS

The evaluations within this report are based on review of available published information and limited site
reconnaissance over a large study area. As such, the geotechnical recommendations are necessarily broad
based and by no means comprehensively cover all potential geotechnical issues that may be associated with
this project. Detailed geotechnical exploration should be performed for the final selected alignment in

accordance with KYTC guidelines.
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