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SECTION ONE INTRODUCTION

The Department of Homeland Security’s Federal Emergency Management Agency (FEMA)
prepared this Environmental Assessment (EA) for the proposed construction of retention basins
with sufficient capacity and other drainage elements to resolve frequent flooding in the City of
Radcliff, Hardin County, Kentucky through a Hazard Mitigation Grant Program (HMGP) project
under sub application number DR-KY-HMGP-1818-0012. FEMA provides HMGP funds to
help protect people’s lives, health, safety, and improved property.

In accordance with 44 CFR Part 10, FEMA Implementing Procedures, this EA has been prepared
pursuant to Section 102 of the National Environmental Policy Act (NEPA) of 1969 (42 USC 8§
4332) and as implemented by the regulations promulgated by the President’s Council on
Environmental Quality (CEQ) (40 CFR parts 1500-1508). The purpose of the EA is to analyze
the potential environmental impacts of the proposed action, and to determine whether to prepare
an Environmental Impact Statement (EIS) or a Finding of No Significant Impact (FONSI).

SECTION TWO PURPOSE AND NEED

The purpose of FEMA’s HMGP program is to assist States and communities in rebuilding
damaged communities and implementing measures that reduce or eliminate the long-term risk of
future damages to infrastructure caused by severe storm events and natural disasters.

The need for this project is to eliminate damages to structures located around the project area and
protect the use of two major thoroughfares in the City of Radcliff (City) — South Wilson Road
and U.S. Route 31-W. These two roads carry a combined total of approximately 33,790 vehicles
per day through the City. The City is adjacent to the U.S. Army’s Fort Knox Military Base and
most of the incoming and outgoing traffic from the base travels through the City on U.S Route
31-W and South Wilson Road. U.S. Route 31-W is also the major thoroughfare for Hardin
County (see Appendix A, Figure 1 for overview map). Repetitive flooding from heavy rains (up
to the 1.0 inch storm event) overtops South Wilson Road, causing closure of the road, trapping
residents in homes, and causing the re-routing of 4,590 vehicles per day. Flooding from a very
large rain event (i.e. 1 % chance storm event) will overtop U.S Route 31-W, causing the re-
routing of approximately 29,200 vehicles per day. and flooding many structures in the area. In
1997, 54 homes and commercial businesses in the area were flooded from a 1% chance flood
event.

A hydrological study of the existing Quiggins Sinkhole stormwater detention system was
performed in 2009 to study the hydrogeology of karst flooding of the Happy Valley drainage
area. The study concluded that the Quiggins Sinkhole was capable of discharging floodwaters at
approximately 11.9 cubic feet per second (cfs) (about the same flow capacity of a 12-inch pipe or
smaller) and that any storm event producing more than one inch of rain in six hours, with
vegetation dormant and soil moisture high, would easily flood the sinkhole area.

Based on the history of flooding associated with the volume of water draining into Quiggins
Sinkhole after heavy rain events, FEMA has determined that a need exists to provide flood
protection for this area of the City.




SECTION THREE ALTERNATIVES

The following section describes the alternatives that were considered in addressing the purpose
and need stated in Section Two. In this EA, two alternatives are evaluated: the No Action
Alternative and the Proposed Action Alternative (construction of the Quiggins Sinkhole Flood
Mitigation Project). Two additional alternatives were considered and were dismissed as they are
not feasible for solving the flooding problem.

3.1 ALTERNATIVE 1: NO ACTION

Under the No Action Alternative, the existing drainage into the Quiggins Sinkhole would not
change. Frequent flooding would continue to occur due to the large volume of stormwater runoff
and the limited intake capacity of the sinkhole.

Under the No Action Alternative both residential and commercial/industrial properties would
continue to be flooded, resulting in flood-related property damages. In addition, South Wilson
Road and U.S. Route 31-W would continue to be severely impaired during flood events in this
portion of the City of Radcliff.

3.2 ALTERNATIVE 2: PROPOSED ACTION

The City proposes to resolve the flooding that frequently occurs within the Happy Valley
drainage area by constructing retention basins with sufficient capacity. The project area is
located along South Wilson Road and U.S. Route 31-W. The Proposed Action is intended to
greatly reduce or eliminate flooding during a 1% chance flood event. The Area of Potential
Effect (APE) for the proposed detention basins consists of five separate areas along U.S. Route
31-W and South Wilson Road. The City has also included for review an alternate detention basin
site in the event one of the proposed detention sites is not feasible once project construction
begins. This site shall be further known as the “Alternate Detention Basin” in this document.
Shelby Avenue comprises the northernmost boundary, with Joe Prather Highway comprising the
southernmost boundary.

The City already owns the areas that will serve as the proposed and alternate detention basins.
These properties will be used as green space in perpetuity. Deed restrictions will prevent
development on these properties, which will further reduce flooding risks.

The majority of the project activities would be conducted in the northern part of the project area
in an existing depressional area, proposed to be called the Quiggins Basin. The project would
begin by clearing vegetation from approximately 24 acres of land within the depressional area
once the depressional area is cleared, approximately 132,472 cubic yards of material would be
excavated. Following excavation, the surface of the basin would be compacted and
approximately 34,561 cubic yards of fill material could be replaced to level the basin. The
remaining approximately 97,911 cubic yards of spoils material would be hauled from the site and
disposed of at a fill/spoils disposal site located adjacent to the west of U.S. Route 31-W, between
the proposed Turner and Quiggins Basins. The newly compacted basin would then be cleaned
and hydrologic ally connected to the Quiggins Sinkhole with a box culvert, associated piping to
the basin, and two newly constructed headwalls on either side of the culvert.

A low flow channel of approximately 1,530 linear feet would be constructed to connect the
proposed drainage within the Quiggins Basin to the existing Quiggins Sinkhole through the box
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culvert and associated piping. Approximately 1,500 linear feet of old chain link fencing would be
removed and replaced with a four-foot chain link fence at the existing sinkhole site and a gate
would be installed to permit routine site access. Erosion-control fencing and best management
practices (BMPs) would be used to minimize sedimentation of the waters entering the Quiggins
Sinkhole. The newly constructed basin would be seeded with native grasses to stabilize and
protect the surface of the basin and prevent erosion.

In addition to the Quiggins Basin, the construction of four additional basins (proposed Wilson,
Cato, Turner and Song) will increase stormwater detention capacity during peak storm events.
These additional basins would retain stormwater temporarily to allow the Quiggins Sinkhole to
drain the stormwater more effectively. The four basins would collectively cover approximately
24 acres; the Wilson Basin would be approximately 7 acres, the Cato Basin approximately 6
acres, the Turner Basin approximately 6 acres, and the Song Basin approximately 5 acres. At
each of the basin sites, the land would be cleared of existing vegetation and the individual
proposed basins would be excavated, graded, compacted, and revegetated to stabilize the basin
surface. Outlet structures from each basin with piping and headwalls would be constructed to
connect the individual basins to the Quiggins Basin. A utility cut under Wilson Road to convey
the water from these basins to the Quiggins Basin would also be required. For each basin site,
erosion control measures, including silt fencing and individual BMPs, would be used to limit
surface erosion and silt generation. Each basin would be mechanically compacted and
revegetated with native grasses to stabilize the basin surface.

An off-site fill/spoils disposal area has been designated adjacent to the west side of U.S. Route
31-W, between the Turner and Quiggins Basins. The spoils disposal area consists of
approximately 9 acres of vacant, mostly unwooded land. Limited clearing of scrub-shrub
vegetation (generally consisting of three to four-inch saplings) would take place along U.S.
Route 31-W. Once established, the spoils disposal area would be graded to provide smooth
contours and to incorporate the use of erosion-control measures to prevent the site from
generating silt load to any of the five basin areas. The spoil disposal site would then be
revegetated with native grasses (See Appendix A, Figure 2 for all proposed project locations and
Appendix B for photos of the proposed project area).

3.3  ALTERNATIVES CONSIDERED AND DISMISSED

Option 1: Enlarging the karst area underground. Due to the unique karst geology of the area,
nearly 100 percent of surface water is transported away from the City by sinkholes. Further
analysis of this alternative has deemed it to be cost-prohibitive while only minimally addressing
the lack of floodwater storage capacity.

Option 2: Construction of a large storm water pump station designed to pump the excess storm
water to an offsite area. To accomplish this, 7,600 linear feet of twin 36-inch diameter force
mains would need to be constructed to convey the storm water away from the Quiggins Sinkhole
area. The water would be pumped to a downstream discharge point, remote from the portion of
the Happy Valley Drainage area that is currently subject to flooding impacts. Due to the huge
stormwater flows entering the Quiggins Sinkhole and current depressional area (more than 1,000
cfs (7,479 gallons) per second during a heavy storm event), very large pumps would need to be
installed at the site. Even with the use of these pumps, the reserve storage area of the existing
depressional area would be insufficient to handle the peak storm flows. As a result, it would be
necessary to enlarge the existing depressional area to store a larger volume of the storm water
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until the pumps could remove the excess volume. The pump station would need to be equipped
with three pumps (one of which would be used as a backup pump in case of mechanical issues
with the other two pumps) and would need to be equipped with a stand-by generator for power
outages.

The costs, logistics, construction requirements, equipment and pipeline routing needs and overall
project disruption to the main roadways within the City, when considered collectively, render
this alternative not viable for solving the flooding problem.

SECTION FOUR  AFFECTED ENVIRONMENT AND IMPACTS

The City is located in Hardin County, Kentucky; near the center of the state. The City is
approximately 20 miles southwest of the greater Louisville, Kentucky, metropolitan area. The
proposed project is located in the City’s Happy Valley drainage area that covers approximately
1.74 square miles. The major road that bisects the project area is U.S. Route 31-W, which is the
major thoroughfare for the City and Hardin County. The approximate central coordinates of the
proposed project area are latitude 37.811086 and longitude -85.918986.

The following table summarizes the potential impacts of the No Action Alternative and the
Proposed Action Alternative and conditions or mitigation measures to offset those impacts.
Following the summary table, any resource areas for which potential impacts were identified, as
well as high-priority resources, including floodplains, Waters of the U.S (WOUS),
environmental justice, biological resources, and cultural resources, are discussed in greater
detail.




TABLE 4.1 Summary of Potential Impacts of the No Action and Proposed Action Alternatives

Affected

Impacts from Proposed Action

Conditions/Mitigation

Impacts from No

Environment

Alternative

Action Alternative

4.1 Physical No adverse effects on geology and | Implementation of appropriate Best | Continued potential for
Resources climate change at the site are | Management Practices (BMPs) would | soil erosion and
(Geology and anticipated due to no construction | be required at the construction | sediment generation
Soils, and Air activities taking place at the | location, including the placement of | within  the  Quiggins
Quality) sinkhole. silt curtains around the Quiggins | Sinkhole area leading to
. ) . Sinkhole during construction to | possible reduction in the
Excgvatlon of the f!ve detention protect the planned discharge point | ability of the Quiggins
bas!ns.and pqtentlal Alternate from sediment-laden stormwater. Sinkhole to drain the
basin site and disposal/storage of volume of surface
soils.would result. in minor, long- Congtruction contractors would .be stormwater  generated
term impacts to soils. rqulred to keep _fuel-burnlng from the Happy Valley
Shortterm, minor impacts to_ ai | pUREUE, GO0 RS ey | Crainage area

q”?"ty during the  construction maintained. During periods of dry

period. weather, construction areas would be

watered-down to minimize fugitive

dust.

4.2 Water Soils disturbed during construction | The City must apply for a National | Flooding of roads,
Resources could cause short-term impacts | Pollutant  Discharge Elimination | highways, businesses,
(Water Quality due to sediments entering | System (NPDES) permit from the | and residential
(Surface Water | downstream surface waters. Kentucky Department for | properties within the

and Ground . Environmental Protection — Division | Happy Valley Drainage
Water), Waters Groundwa_ter quality would not be of Water (KDEP-DOW). The NPDES | Area from large storm
of the U.S., adversely impacted. permit entails preparation of a | events would continue.
Wetlands and No impacts to regulatory | Stormwater Pollution Prevention Plan
Floodplains) floodplains are anticipated because | (SWPPP) prior to construction.
the .prOJect area lies -completely Project activities have been permitted
outside . of de3|gngted rggulatory by the US Army Corps of Engineers
floodplains (Appendix A, Figure 3). (USACE), Louisville District. Wetland
Permanent impacts on 0.091 acre | impacts will be mitigated by the
wetlands, 3,997 linear feet (0.515 | purchase of 0.2 acre of wetland bank
acre) of intermittent streams, and | credit at an approved wetlands
3,895 linear feet (0.271 acre) of | mitigation bank in the Salt River
ephemeral streams within the | watershed. Stream impacts will be
entire Quiggins Sinkhole project | Mitigated by  construction  of
area. stormwater management channels in
the bottoms of the applicable basins
to convey low-flow stormwater from
the inlet of the basin to the outlet
structure. The City was also issued
the following permits: Water Quality
Certifications from the KDEP-DOW
and a Stream Construction Permit.
Use of BMPs wil also be
implemented.
4.3 Biological Habitat removal shall only occur | None.
Resources . between October 15 and March 31 of
(T&E Not likely to adversely affect any given year.

Species/Critical
Habitat,
Migratory Birds,
Wildlife and
Fish)

species or their designated critical
habitat.




Impacts from Proposed Action Impacts from No

Conditions/Mitigation

Environment Alternative Action Alternative
4.4 Cultural . .

RESOUrces The proposed project would result | In  the event of post review | None.

(Historic in no adverse effects to historic | archaeological discoveries on the

Properties properties, as demonstrated by a | site, FEMA will place the following

American ' historic resources survey and | condition on the proposed project: If

Indian Cultural archaeological investigation of the | human remains or intact

Resources) area. While one of the detention | archaeological deposits are

basins will be visible from a | uncovered, work in the vicinity of the
National Register of Historic Places | discovery will stop immediately and
(NRHP) site, it will not adversely | all reasonable measures to avoid or
affect this site. minimize harm to the finds will be
taken. The subgrantee will ensure
that archaeological discoveries are
secured in place, that access to the
sensitive area is restricted, and that
all reasonable measures are taken to
avoid further disturbance of the
discoveries. The subgrantee’s
contractor will provide immediate
notice of such discoveries to the
subgrantee. The subgrantee will
notify KYEM and FEMA within 24
hours of the discovery. FEMA will
notify the Tribes of the discovery.
Work in the vicinity of the discovery
may not resume untii FEMA has
completed consultation with SHPO,
Tribes, and other consulting parties
as necessary. In the even that
unmarked human remains are
encountered during permitted
activities, all work shall stop
immediately and the proper
authorities notified in accordance with
Kentucky Statutes, Section 72.02.




Affected
Environment

Impacts from Proposed Action
Alternative

Conditions/Mitigation

Impacts from No
Action Alternative

4.5
Socioeconomic
Concerns
(Environmental
Justice, Noise,
Traffic, Public
Service and
Utilities, Public
Health and
Safety)

All residents of the City would
benefit from reliable site access to
businesses and residences. With
less flood-related costs (flood
cleanup, etc.), there would be more
money available for other projects
in the City.

No adverse socioeconomic impacts
are anticipated. Temporary jobs
would be created during the
construction of the detention basin
system.

The reduction in flooding would
provide positive socioeconomic
benefits to the City by reducing
flood-related business
interruptions. The project would
also benefit residents by ensuring
more reliable roadway access.

During construction the commercial
businesses would remain open
with some limits to access.

Short-term, minor impacts to noise
levels at the proposed project area
during the construction period.

Temporary increases in traffic
volumes on U.S. Route 31-W and
other roads in the immediate

vicinity of the project area during
construction.

Positive impacts to public safety
are anticipated because the
proposed Quiggins Sinkhole Flood
Mitigation Project would reduce
potential for flooding events within
the Happy Valley Drainage area.

No hazardous materials or waste
impacts are anticipated.

Construction would take place during
normal business hours and
equipment would meet all local,
State, and Federal noise regulations.

Proper signage would direct traffic
during construction.

Construction vehicles and equipment
would be temporarily stored onsite
during project construction, and
appropriate signage would be posted
on affected roadways.

All construction activities would be
performed using qualified personnel
and in accordance with the standards
specified in Occupational Safety and
Health Administration (OSHA)
regulations; appropriate signage and
barriers should be in place prior to
construction  activities to  alert
pedestrians and motorists of project
activities.

Any contaminated or hazardous
materials discovered, generated, or
used during construction would be
handled and disposed in accordance
with applicable local, State, and
Federal regulations.

Al communities would
continue to be adversely
affected by flooding.

Continued economic
loss due to road closures
would affect the City and
its  citizens, causing
business  interruptions
and flooding to at least
54 structures.

Continued flooding of
South Wilson Road and
U.S. Route 31-W, with
access restrictions
during flood events.

Flooding of South Wilson
Road and U.S. Route
31-W and the risk of
citizens driving through

and into flood waters
would continue.
Flooding and the
associated structural
damages would

adversely affect safety.

4.6 Cumulative
Impacts

None.

Cumulative impacts are not
anticipated for other past, present,
or future projects known in the
project area and vicinity.

Use of BMP’s and conducting surface
water monitoring per issued permits
will be required during project
construction.

Flooding of roads,
highways, businesses,
and residential
properties and resulting
damages within  the

Happy Valley Drainage
Area from large storm
events would continue.




4.1 PHYSICAL RESOURCES (GEOLOGY AND SOILS, AND AIR QUALITY)

The proposed project area and Hardin County are underlain by Mississippian-aged carbonate
rocks of the St. Genevieve or the St. Louis formation (KGS 2001; Lloyd and Like 1995). The
lithology’s of the sediments from the St. Genevieve or the St. Louis formations consist primarily
of carbonate rocks such as limestone. The 1991 7.5-minute topographic map of the Vine Grove,
Kentucky quadrangle shows the project area ranging in elevation from approximately 730 feet
above sea level at the Quiggins Sinkhole to approximately 770 feet above sea level at the
proposed Song Basin (USGS 1991). Topography in the area of the project area is rolling (QK4
2009) and may be generally characterized as a relatively low-lying sinuous (karst features)
drainage area surrounded by areas of higher topography, which appear to be cut by streams
flowing radially toward the drainage area.

According to the U.S. Department of Agriculture (USDA), Natural Resources Conservation
Service (NRCS) online Web Soil Survey, the project area is immediately underlain by silt loam
soils, primarily mapped as the Nolin silt loam, frequently flooded (USDA 2013). This soil type
occurs on floodplains, formed from mixed fine silty alluvium, and is characterized as a well-
drained material with moderately high to high water movement in restrictive zones and very high
available water capacity (USDA 2013). Due to the City’s underlying karst formations, the
majority of the City drains to 86 known sinkholes.

No Action Alternative — No construction would occur. Soil erosion (caused by flooding in
excess of 1.0 inch) would continue to occur within the Quiggins Sinkhole area.

Proposed Action Alternative — Construction of the proposed Quiggins Sinkhole Flood Mitigation
project would have limited temporary impacts to the soils of the individual basins and the spoils
disposal area during construction.

Per a geotechnical report completed by Mattingly Engineers in 2009 for the Quiggins area (see
Appendix C), the excavation and removal of soils within the Quiggins Basin and the other four
new basins and the placement of fill in the proposed fill/spoils disposal area would result in
minor, long-term impacts to soils. The 2009 geotechnical report found that the soil to be
excavated is suitable for fill and could be used for this proposed project and future projects the
City may have in the future. The excavated soil would be managed at the proposed fill/spoil
disposal site, in accordance with applicable local, State, and Federal regulations.

These impacts include removal of surficial and subsoils from the individual basin sites and
transport and placement of this soil in the designated disposal area where the soil would be
properly graded out and revegetated. Trenching activities for the installation of culverts and
piping from one basin to the Quiggins Sinkhole basin would include the installation of
approximately 3,360 linear feet of new concrete piping and 1,980 linear feet of low-flow channel
to interconnect the new basins with the Quiggins Sinkhole basin. These drainage basins are
designed to gravity feed into the piping or low-flow channel resulting in flow toward the
Quiggins Basin, and would not be deep enough to affect the geologic conditions.




Appropriate BMPs would be implemented throughout the project area that include: the
installation of silt fences to prevent soil erosion, and floating turbidity curtains or biologs in the
water during construction to control sedimentation. Excavated soil and waste materials would be
managed and disposed of in accordance with applicable local, State, and Federal regulations at a
designated spoils disposal area. If contaminated materials are discovered during the construction
activities, the work will cease until the appropriate procedures and permits can be implemented.

4.2 WATER RESOURCES (WATER QUALITY (SURFACE WATER, GROUND
WATER), WATERS OF THE U.S. INCLUDING WETLANDS & FLOODPLAINS )

4.2.1 Water Quality

The Clean Water Act, Section 401 provides for statutory authority for state water quality
standards programs. Regulatory requirements governing these programs are in 40 CFR 131.
States are responsible for reviewing, establishing, and revising water quality standards. The
Kentucky Division of Water’s Water Quality Branch (KDOW-WQB) is responsible for
monitoring and assessing the quality of water in the state’s streams, lakes, and wetlands.
KDOW-WQB revises water quality standards and criteria, classifies surface waters for
designated uses and interprets standards for Kentucky Pollutant Discharge Elimination System
permit decisions.

Surface Water

The proposed stormwater management project is related to the 1.74 square miles of the Happy
Valley drainage where runoff flows into Quiggins Sinkhole. A hydrological study of the existing
Quiggins Sinkhole storm water detention system was performed in 2009 to study the
hydrogeology of karst flooding of the Happy Valley drainage area (See Appendix C). The study
concluded that the Quiggins Sinkhole was capable of discharging floodwaters at approximately
11.9 cubic feet per second (cfs) (about the same flow capacity of a 12-inch pipe or smaller) and
that any storm event producing more than one inch of rain in six hours, with vegetation dormant
and soil moisture high, would easily flood the sinkhole area.

Based on topography in the project area, surface water also likely drains toward the Quiggins
Sinkhole from surrounding drainages. Due to the large volume of runoff and the limited intake
capacity of the sinkhole, flooding and extended ponding frequently occur at the site.

No Action Alternative — No construction would occur and there would be no impacts to surface
water. Flooding would continue along South Wilson Road and U.S. Route 31-W.

Proposed Action Alternative — Surrounding roads and structures would be protected from the
current frequency of flood events. The Proposed Action Alternative would increase the project
area’s detention volume by excavating and developing the proposed five detention basins and
proposed alternate detention site. These stormwater detention basins will be developed to hold
stormwater that would otherwise flood the Quiggins Sinkhole and lead to flooding of the
surrounding areas. The applicant will be required to prepare a Storm Water Pollution Prevention
Plan (SWPPP) and obtain a NPDES permit for the temporary construction impacts and the
permanent impacts to 0.091 acre wetlands, 3,997 linear feet (0.515 acre) of intermittent streams,
and 3,895 linear feet (0.271 acre) of ephemeral streams within the entire Quiggins Sinkhole
project area. To reduce impacts to surface water, the applicant would implement appropriate
BMPs, such as installing silt fences during construction.




In addition to flood control, the construction of the basins may enhance water quality. Sediments
collected by the excess runoff could settle out while the rainfall is being temporarily impounded
in the constructed basins. The City plans to impound the stored runoff in the basins for the entire
duration of each rainfall event and beyond to allow sinkhole backwater to subside. During this
period, many of the suspended sediments would settle out.

Groundwater

Project area groundwater is dominated by the Mississippian bedrock aquifer system, mostly
consisting of sedimentary carbonate rocks such as limestone, in the area of the site (LIoyd and
Like 1995). This aquifer system generally yields an average of 10 gallons per minute (gpm), but
may generate volumes as large as 100 gpm. The rocks that comprise the aquifer system in this
area are Mississippian in age. Carbonate rocks such as limestone may be subject to solution
weathering and development of karst terrain features such as sinkholes and caves. Bedrock in
the area of the site is characterized as having high potential for karst terrain development (KGS
2001).

No Action Alternative — No construction would occur and there would be no impacts to
groundwater.

Proposed Action Alternative — Construction activities associated with the development of the
Quiggins, Cato, Song, Turner, Wilson Basins and potentially the alternate detention basin would
not reach a sufficient depth to impact groundwater. Consultation and permitting with U.S.
Army Corps of Engineers (USACE) and Kentucky Department for Environmental Protection —
Division of Water (KDEP-DOW) has been completed and will address any potential impacts to
groundwater associated with construction-related surface water impacts. The City has received
Water Quality Certifications from the KDEP-DOW for the following basins: Cato (#2014-026-1,
dated 05/29/2014), Turner Lane (#2014-027-1, dated 05/30/3014) and the Fill/Spoil Area
(#2014-025-1, 05/29/2014). Water quality exemptions were issued by the KDEP-DOW for the
following basins: Wilson Road (letter dated 05/29/2014) and Song (letter dated 05/29/2014). The
City has also received a Stream Construction Permit (#20726, dated 11/20/2014, expires
02/19/2015) and the Quiggins Stream Restoration and Flood Mitigation Permit (#2014-023-1,
dated 05/22/2014). All copies of the permits are located in Appendix D.

4.2.2 Waters of the U.S. Including Wetlands

Presidential Executive Order (EO) 11990 (Protection of Wetlands) and FEMA implementing
regulations for EO 11990 at 44 CFR part 9 require FEMA to avoid, to the extent possible,
adverse impact to wetlands. The USACE regulates the discharge of dredged and fill material into
WOUS, including wetlands, pursuant to Section 404 of the Clean Water Act (CWA). See
Appendix A, Figure 4 for the National Wetlands Inventory (NWI) Map and location of wetlands
in the project area.

No Action Alternative — No construction and no impacts to WOUS, including wetlands, would
occur.

Proposed Action Alternative — Construction of the proposed five stormwater basins, the
interconnecting piping and the development of a spoil disposal area would affect WOUS. The
City submitted Pre-Construction Notices (PCN) to the U.S. Army Corps of Engineers (USACE)
in 2014. The proposed project has received permits with the USACE under Nationwide numbers
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27 and 43. See Appendix D for copies of all PCNs and issued USACE permits. Since the total
area of ground disturbance for all five basins and the spoils disposal area is greater than one acre,
the City will be required to obtain a National Pollutant Discharge Elimination System (NPDES)
permit from KDEP and to prepare a Storm Water Pollution Prevention Plan (SWPPP) prior to
construction; this SWPPP must include BMPs to minimize erosion of soils from the construction
area and reduce offsite sediment transport. Copies of the NPDES and SWPPP documentation
will be required at project closeout.

A breakdown of impacts to WOUS by basin/area:

1.

Song Basin — Per USACE Nationwide 43 Permit ID #: LRL-2014-284-JEA dated July
10, 2014: : impacts will occur to 158 linear feet (0.01 acres) of ephemeral stream. No
wetlands were identified in this area.

Cato Basin — Per USACE Nationwide 43 Permit ID #: LRL-2014-280-JEA, dated July
28, 2014: impacts to 624 linear feet (0.072 acres) of intermittent stream and 200 linear
feet (0.021 acres) of ephemeral stream. No wetlands were identified in this area. Permit
valid until March 18, 2017.

Wilson Road Basin — Per USACE Nationwide 43 Permit ID #: LRL-2014-282-jea, dated
July 28, 2014: impacts to 1,384 linear feet (0.078 acres) of ephemeral stream 0.091 acres
of wetlands. Permit valued until March 18, 2017.

Turner Lane Basin — Per USACE Nationwide 27 Permit ID #: LRL-2014-281-JEA, dated
July 25, 2014: impacts to 912 linear feet (0.084 acres) of intermittent stream. No
wetlands were identified in this project area. Permit valid until March 18, 2017.

Quiggins Basin — Per USACE Nationwide 27 Permit ID #:: LRL-2013-1015-MCK;
impacts to 2,105 linear feet (0.16 acres) of ephemeral stream and 1,735 linear feet (0.28
acres) of intermittent stream. No wetlands were identified in this project area.

Fill-Spoil Area — Per USACE Nationwide 27 Permit ID #: LRL-2014-283-JEAimpacts to
149 linear feet (0.02 acres) of intermittent stream. No wetlands were identified in this
project area.

Breakdown of mitigation by basin/area:

1.

2.

Song Basin — Construction of a stormwater management channel in the bottom of the
basin to convey low-flow stormwater from the inlet of the basin to the outlet structure.
Silt fencing, sediment traps, and other appropriate Best Management Practices will be
implemented to minimize impacts during construction.

Cato Basin:

a. The permittee shall only remove trees from within the project area between the
dates of October 15" to March 31,

b. The permittee shall provide receipt of payment from the Kentucky Department of
Fish and Wildlife Resources (KDFWR) Stream and Wetlands Mitigation Program
for the purchase of 869 Adjusted Mitigation Units (AMUS) for stream impacts.
The AMUs must be purchased prior to the discharge of fill into “waters of the
United States”. The Corps ID No. LRL-2014-207-JEA must accompany the
payment. Inquiries regarding credit purchase may be made directly to the
KDFWR by calling Mr. Clifford Scott (502) 564-5101, by email at
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clifford.scott@Kky.gov, or in writing at: Kentucky Department of Fish and Wildlife
Resources, Division of Fisheries; #1 Sportsman’s Lane; Frankfort, Kentucky
40601. This documentation will be required at project closeout.

3. Wilson Rd. Basin:

a.

b.

The permittee shall only remove trees from within the project area between the
dates of October 15™ to March 31°.

The permittee shall implement the Stream Restoration and Monitoring Plan for
Wilson Road Basin Flood Mitigation Project, Hardin County, Kentucky dated
April 28, 2014.

The permittee shall submit an annual monitoring report for five years by the 31
of December until released from monitoring by this office. The first report is due
after the first year the project is established. If the project is degraded through
sedimentation at the end of the five year monitoring period, the permittee shall
provide an alternative mitigation plan

The permittee shall execute a deed restriction® on the mitigation site within the
appropriate county and submit documentation of the recorded deed restriction to
this office after construction is completed and prior to release of the site from
monitoring requirements. The submitted deed restriction must be reviewed and
approved by the Corps of Engineers prior to being recorded.

The permittee shall provide the District Engineer a receipt of purchase of 0.2
wetlands credits from a Corps approved wetland mitigation bank with a service
area that includes Hardin County, Kentucky prior to the discharge of dredged or
rill material into “waters of the United States”.

4. Turner Lane Basin:

a.

b.

The permittee shall only remove trees from within the project area between the
dates of October 15" to March 31

The permittee shall implement the Stream Retort ion and Monitoring Plan Turner
Lane Stream Restoration and Flood Mitigation Project, Hardin County, Kentucky
Dated May 14, 2014.

The permittee shall submit an annual report for five years documenting ecological
lift following construction of the project. The report shall be due by 31% of
December of each year until release from monitoring by this office. If the project
is not providing an ecological life at the end of five year period, the permittee
shall provide an alternative plan with remedial actions.

The permittee shall execute a deed restriction on the mitigation site within the
appropriate county and submit documentation of the recorded deed restriction to
this office after construction is completed.

! The deed restriction is a conservation easement that will permanently protect the streams and riparian corridors in
the mitigation area from future impacts, and will not allow activities such as channelization or culverting of the
stream channels, or cutting down of the planted trees within the riparian corridor.
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e. [The sub-grantee] must also comply with the individual Water Quality
Certification (WQC) Conditions dated May 30, 2014, issued by the KDOW.
Documentation of compliance will be required at project closeout.

5. Quiggins Basin - Since the purpose of the project is to restore the degraded intermittent
stream channel within the basin, direct compensation for impacts with this project is not
proposed.

6. Fill-Spoil Area - Since the purpose of the project is to restore the degraded intermittent
stream channel within the basin, direct compensation for impacts with this project is not
proposed.

4.2.3 Floodplains

EO 11988 (Floodplain Management) and FEMA’s implementing regulations at 44 CFR part 9
require FEMA to avoid direct or indirect support of development within the 1% chance
floodplain whenever there is a practicable alternative. FEMA Flood Insurance Rate Maps
(FIRMs) show Special Flood Hazard Areas (SFHA).

Consistent with EO 11988 and 44 CFR part 9, FIRMs were examined during the preparation of
this EA. No portion of the proposed project area is depicted as being located within the 1%
chance mapped flood zone, per FEMA FIRM Panel Number 21093C0141D, effective date of
August 16, 2007 (Appendix A Figure 3).

No Action Alternative — Not located within the 1% chance mapped flood zone.

Proposed Action Alternative — Not located within the 1% chance mapped flood zone, but
adjacent to the 1% chance mapped flood zone.

4.3 BIOLOGICAL RESOURCES (T&E SPECIES/CRITICAL HABITAT,
MIGRATORY BIRDS, WILDLIFE AND FISH)

Section 7 of the Endangered Species Act (ESA) of 1973 (16 USC § 1536) requires Federal
agencies to determine the effects of their proposed actions on threatened and endangered (T&E)
species of fish, wildlife, and plants, and their habitats, and to take steps to conserve and protect
these species. The proposed project area is in Hardin County, Kentucky where the following
federally listed species have the potential to occur: clubshell (Pleurobema clava), rabbitsfoot
(Quadula cylindrica cylindrica), orangefoot pimpleback (Plethobasus cooperianus), sheepnose
(Plethobasus cyphyus), rough pigtoe (Pleurobema plenum), fat pocketbook (Potamilus capax),
Indiana bat (Myotis sodalis), gray bat (Myotis grisescens) and the proposed for listing: Northern
long-eared bat (Myotis septentrionalis).

The clubshell, rabbitsfoot, orangefoot pimpleback, sheepnose, rough pigtoe, and fat pocketbook
are Unionid mussels that inhabit sand and gravel substrates of small to large rivers (Cicerello and
Schuster 2003). These habitat conditions are not present within the proposed basins or spoils
disposal area.

Jackson Environmental Consulting Services, LLC, (Jackson Environmental) of Richmond,
Kentucky was contracted by URS Group, Inc. to conduct an ecological assessment in support of
this EA. The ecological assessment focused on identifying potential Indiana bat and gray bat
habitat within the proposed basin boundaries and the spoils disposal area (Appendix C). No
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suitable habitat (i.e., surface karst features) was observed within the proposed basins or spoils
disposal area for the federally listed threatened gray bat. Four of the five proposed basins (Cato,
Turner, Wilson, and Quiggins) contain habitat features that could provide potential summer
roosting and foraging habitat for the federally listed endangered Indiana bat. These areas contain
mature hardwoods including shagbark hickory (Carya ovata), trees with broken tops and
sloughing bark, and snags. Observed foraging habitat included forested wetlands and streams,
which could serve as potential flight corridors and water sources for foraging Indiana bats.

Hardin County, KY is in a known migratory bird fly way. However, there are no known regular
stocking locations (wet ponds and wetlands) for these species in the project area. Sufficient
wooded areas exist; however, seasonal tree clearing activities would occur when it is unlikely to
impact migratory bird patterns. It is not anticipated this project will not have any long term
impacts on migratory birds. Only short term impacts during construction activities are
anticipated.

No Action Alternative — No impacts to biological resources, including federally protected
species, because no construction would occur.

Proposed Action Alternative — Permanent impacts are anticipated on 9.4 acres of potential
summer roosting habitat for the federally listed endangered Indiana bat within four of the five
proposed basins (Cato, Turner, Wilson, and Quiggins basins). The removal of this habitat will
occur during the unoccupied time (between October 15 and March 31), thus avoiding direct
effects to the Indiana bat. The Northern long-eared bat is currently proposed for federal listing
and may become listed as early as October 2014. Therefore this species requires consideration
under the ESA. The seasonal tree clearing measures implemented for the Indiana bat would
provide protection for the Northern long-eared bat. Additionally, an Erosion Prevention and
sediment control plan approved by KDOW-WQB will be utilized to minimize sedimentation and
erosion to streams that may be used by foraging federally-listed endangered bats and any
potential downstream impacts to federally-listed mussels.

FEMA will place the following conditions on the proposed work:

1. Any additional tree removal that may need to occur in the project area may only occur during
the allowed seasonal timeframes (October 15 — March 31 of any given year).

2. If new information reveals impacts of the proposed action that may affect listed species or
critical habitat in a manner not previously considered, the sub-grantee shall cease project
construction and notify FEMA immediately so that the appropriate review and potential
appropriate regulatory agency review consultation may occur.

3. If the proposed action is subsequently modified to include activities which were not
considered during FEMA review and regulatory agency consultation, the sub-grantee shall cease
project construction and notify FEMA immediately so that the appropriate review and potential
appropriate regulatory agency review consultation may occur.

4. If new species are listed or critical habitat designated that might be affected by the proposed
action, the sub-grantee shall cease project construction and notify FEMA immediately so that the
appropriate review and potential appropriate regulatory agency review consultation may occur.
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FEMA has made the following determination under Section 7 of the ESA: the proposed action
may affect, but not likely adversely affect the Indiana Bat, Gray Bat, listed mussels and their
designated critical habitat. While the northern long-eared bat is currently proposed for listing,
compliance with the above conditions would avoid direct impacts to the northern long-eared bat
and the proposed project will not jeopardize the continued existence of the northern long-eared
bat. On 12/09/2014, FEMA received concurrence on this determination from the USFWS
Kentucky Field office via electronic mail (Appendix D).

4.4 CULTURAL RESOURCES (HISTORIC PROPERTIES, AMERICAN INDIAN
CULTURAL RESOURCES)

Section 106 of the National Historic Preservation Act (NHPA) of 1966, (Public Law 89-665; 16
USC § 470, et seq.) as amended, requires Federal agencies to consider the effects of their actions
on historic properties and provide the Advisory Council on Historic Preservation (ACHP) an
opportunity to comment on Federal projects prior to implementation. Historic properties are
defined as archaeological sites, standing structures, or other historic resources listed in or eligible
for listing in the National Register of Historic Places (NRHP). Under Section 106, Federal
agencies are responsible for identifying historic properties within the Area of Potential Effects
(APE) for an undertaking, assessing the effects of the undertaking on those historic properties, if
present, and considering ways to avoid, minimize, and mitigate any adverse effects. In
accordance with 36 CFR § 800.4(a), FEMA has defined an APE consistent with the scale and
nature of the undertaking. The APE encompasses those areas within which the undertaking may
directly or indirectly cause alterations in the character or use of historic properties if any such
properties exist. The APE includes the area within which all construction and ground disturbing
activity would take place and the view shed of the proposed project (Appendix A, Figure 2).

4.4.1 Cultural Resources

URS conducted a historic resources survey of the APE in 2013 (Higgins et al. 2013). See
Appendix C for the survey report. One previously surveyed historic resource (HD 15; Haycraft
Inn) was documented during the field survey. The Haycraft Inn was individually listed in the
NRHP on August 26, 1988, under Criterion A for local significance in the areas of transportation
during circa 1840-1845 and Criterion C in the area of Architecture as a notable example of an
early central passage house.

No previously recorded archaeological sites are located within the project boundaries, and 20
archaeological sites are documented within a 2-kilometer radius of the project boundaries. An
archaeological survey of the APE for direct impacts, which corresponds to the proposed
construction footprint of each of the five basins plus the area for the disposal of spoil material,
conducted by URS in 2013 documented one historic archaeological site (15Hd963) and one
prehistoric isolated find (IF-1) within the project boundaries (Davies et al. 2013). See Appendix
C for the Phase I archaeological report. Site 15Hd963 represents the remains of a late nineteenth
to twentieth century farmstead, while IF-1 consisted of a scatter of three non-diagnostic
prehistoric lithic artifacts. Both were recommended as not eligible for listing in the NRHP in the
URS report.

No Action Alternative — No impacts to cultural resources because no construction would occur.
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Proposed Action Alternative — The Haycraft Inn is located adjacent to the Song Basin and is
listed in the NRHP. While no portion of the resource would be directly impacted by the
Proposed Action Alternative, one of the planned detention basins in the Proposed Action
Alternative would be visible from the resource. The existing trees that line both sides of South
Wilson Road, which separate the resource from the project boundaries, would not be removed
and would partially block the view of the basin from the resource. The historic character of the
area has been previously diminished by the prior construction of a large radio tower 0.14 mile
north of the resource. While there would be a visual impact to this resource by the Proposed
Action Alternative, FEMA has determined that there would be no adverse effect and the
Kentucky Heritage Council (SHPO) has concurred. Because of the finding of no adverse effect
to historic resources, no mitigation will be necessary.

While historic archaeological site 15H963 and the prehistoric isolated find, IF-1, which are
located within the boundaries of the Cato Basin and the Turner Basin, respectively, would be
directly impacted by the Proposed Action Alternative, neither is eligible for listing in the NHRP.
FEMA has made a determination that the project would have no adverse effect on significant
archaeological sites, and the SHPO has concurred (see Appendix D for SHPO concurrence
letter).

Due to the potential for post review archaeological discoveries on the site, FEMA will condition
approval of the undertaking with the following unexpected discovery clause: If human remains
or intact archaeological deposits are uncovered, work in the vicinity of the discovery will stop
immediately and all reasonable measures to avoid or minimize harm to the finds will be taken.
The City will ensure that archaeological discoveries are secured in place, that access to the
sensitive area is restricted, and that all reasonable measures are taken to avoid further disturbance
of the discoveries. The City’s contractor will provide immediate notice of such discoveries to the
subgrantee. The City will notify Kentucky Emergency Management (KYEM) and FEMA within
24 hours of the discovery. FEMA will notify SHPO of the discovery. Work in the vicinity of the
discovery may not resume until FEMA has completed consultation with SHPO, Tribes, and other
consulting parties as necessary. In the even that unmarked human remains are encountered
during permitted activities, all work shall stop immediately and the proper authorities notified in
accordance with Kentucky Statutes, Section 72.02.

4.4.2 American Indian Cultural Resources

No Action Alternative — No impacts to archaeological sites or above-ground resources because
no construction would occur.

Proposed Action Alternative — No known American Indian traditional cultural property affected.
On April 10, 2014 FEMA initiated consultation with the following Tribes: Absentee-Shawnee
Tribe of Oklahoma, Cherokee Nation, Delaware Nation of Oklahoma, Eastern Band of Cherokee
Indians, Eastern Shawnee Tribe of Oklahoma, Miami Tribe of Oklahoma, Peoria Indian Tribe of
Oklahoma, Shawnee Tribe, United Keetoowah Band of Cherokee Indians.

The Peoria Tribe of Indians of Oklahoma responded on April 16, 2014, “[the tribe] is unaware of
items covered under Native American Graves Protection and Repatriation Act (NAGPRA) to be
associated with the proposed project site. These items include: funerary or sacred objects; objects
of cultural patrimony; or ancestral human remains. The [tribe] has no objection at this time to the
proposed drainage construction program. If, however, at any time items are discovered which fall
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under the protection of NAGPRA, the [tribe] requests immediate notification and consultation. In
addition state, local and tribal authorities should be advised as to the findings and construction
halted until consultation with all concerned parties has occurred.”

The United Keetoowah Band of Cherokee Indians in Oklahoma responded on April 23, 2014,
“the [tribe] has reviewed your project under Section 106 of the NHPA, and at this time, have no
comments or objections. However, if any inadvertent discoveries of human remains are made,
please cease work and contact us immediately.”

The Delaware Nation Cultural Preservation Department responded on May 9, 2014, “[a]s
described in your correspondence and upon research of our database(s) and files, we find that the
Lenape people occupied this area either prehistorically or historically. However, the location of
the project does not endanger cultural or religious sites of interest to the Delaware Nation. Please
continue with the project as planned. However, should this project inadvertently uncover an
archaeological site or object(s), we request that you halt all construction and ground disturbing
activities and immediately contact the appropriate state agencies, as well as our office (within 24
hours). See Appendix D for all Tribal responses.

In the event of archaeological discoveries on the site, FEMA would condition approval of the
undertaking with the following unexpected discovery clause: If human remains or intact
archaeological deposits are uncovered, work in the vicinity of the discovery will stop
immediately and all reasonable measures to avoid or minimize harm to the finds will be taken.
The subgrantee will ensure that archaeological discoveries are secured in place, that access to the
sensitive area is restricted, and that all reasonable measures are taken to avoid further disturbance
of the discoveries. The subgrantee’s contractor will provide immediate notice of such discoveries
to the subgrantee. The subgrantee will notify KYEM and FEMA within 24 hours of the
discovery. FEMA will notify the Tribes of the discovery. Work in the vicinity of the discovery
may not resume until FEMA has completed consultation with SHPO, Tribes, and other
consulting parties as necessary. In the even that unmarked human remains are encountered
during permitted activities, all work shall stop immediately and the proper authorities notified in
accordance with Kentucky Statutes, Section 72.02.

4.5 SOCIECONOMIC CONCERNS (ENVIRONMENTAL JUSTICE, NOISE,
TRAFFIC, PUBLIC SERVICE AND UTILITIES, PUBLIC HEALTH AND SAFETY)

45.1 Environmental Justice

EO 12898 (Federal Actions to Address Environmental Justice in Minority Populations and Low-
Income Populations) mandates that Federal agencies identify and address, as appropriate,
disproportionately high and adverse human health or environmental effects of their programs,
policies, and activities on minority and low-income populations.

According to the 2010 U.S Census Bureau (USCB), the City has a population of 21,688
individuals. The median household income in the community was $44,222, with 21 percent of
all individuals living below the poverty level. The median household income reported in all of
Hardin County was $48,743, with 14.1 percent of all individuals living below the poverty level.
The median household income in the State of Kentucky was $42,248, with 18.1 percent of
individuals living below the poverty level (USCB 2012).
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According to the 2010 Census, minorities represented 39 percent, 19.5 percent, and 12.2 percent
of Radcliff, Hardin County, and the State of Kentucky populations, respectively. In Radcliff,
18.1 percent of citizens over the age of five are living with a disability. Comparatively, 15.5
percent of people in Hardin County, and 16.8 percent of people in the State of Kentucky, are
living with a disability.

No Action Alternative — Construction would not occur and the businesses and residents within
the project area would remain at risk for future severe flooding events. There would be no
disproportionately high or adverse impact on minority or low-income portions of the population
—all populations would continue to be at risk.

Proposed Action Alternative — No disproportionately high or adverse impact on minority or low-
income portions of the population; all populations would benefit from the protection provided by
the proposed project.

452 Air Quality

The Clean Air Act (CAA) of 1970 requires that States adopt ambient air quality standards. The
standards have been established in order to protect the public from potentially harmful amounts
of pollutants. Under the CAA, the U.S. Environmental Protection Agency (EPA) establishes
primary and secondary air quality standards. Primary air quality standards protect the public
health, including the health of “sensitive populations, such as people with asthma, children, and
older adults.” Secondary air quality standards protect public welfare by promoting ecosystems
health, and preventing decreased visibility and damage to crops and buildings. EPA has set
National Ambient Air Quality Standards (NAAQS) for the following six criteria pollutants:
ozone (Os), particulate matter (PM,5, PMy), nitrogen dioxide (NO,), carbon monoxide (CO),
sulfur dioxide (SO,), and lead (Pb). According to the Kentucky Division for Air Quality
(KDAQ) Fiscal Year 2012 Annual Report, Hardin County, Kentucky meets all NAAQS criteria
(KDAQ 2012).

No Action Alternative — No construction would occur and there would be no impacts on air
quality.

Proposed Action Alternative — No long-term impacts on air quality. Short-term impacts on air
quality could occur during site work from vehicular emissions and fugitive dust. Emissions
from fuel-burning internal combustion engines (e.g., heavy equipment) could temporarily
increase the levels of some of the criteria pollutants, including CO, NO,, O3, PMy,, and non-
criteria pollutants such as volatile organic compounds. To reduce the emission of criteria
pollutants, fuel-burning equipment running times would be kept to a minimum and engines
would be properly maintained. During periods of dry weather, construction areas would be
watered-down to minimize fugitive dust.

45.3 Noise

Noise is generally defined as unwanted sound. Sound is most commonly measured in decibels
(dB) on the A-weighted scale, which is the scale most similar to the range of sounds audible to
the human ear. The Day-Night Average Sound Level (DNL) is an average measure of sound.
The DNL descriptor is accepted by Federal agencies as a standard for estimating sound impacts
and establishing guidelines for compatible land uses. EPA guidelines, and those of many other
Federal agencies, state that outdoor sound levels in excess of 55 dB DNL are “normally

18



unacceptable” for noise-sensitive land uses such as residences, schools, or hospitals. The
proposed project area is located in a commercial/residential area and the current noise
environment reflects this land usage.

No Action Alternative — No construction would occur and there would be no impacts to noise
levels.

Proposed Action Alternative — Temporary short-term increases in noise levels are anticipated
during the construction period. To reduce noise levels during that period, construction activities
would take place during normal business hours. Equipment and machinery used at the proposed
project area during construction would meet all local, state, and Federal noise regulations.

45.4 Hazardous Materials

Hazardous substances are defined as any solid, liquid, contained gaseous or semisolid waste, or
any combination of wastes that pose a substantial present or potential hazard to human health
and the environment. Hazardous substances are primarily generated by industry, hospitals,
research facilities, and the government. Improper management and disposal of hazardous
substances can lead to pollution of groundwater or other drinking water supplies, and the
contamination of surface water and soil. The primary Federal regulations for the management
and disposal of hazardous substances are the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) and the Resource Conservation and Recovery Act
(RCRA).

No Action Alternative — No construction would occur and there would be no impacts to
hazardous materials or waste.

Proposed Action Alternative — No hazardous materials other than petroleum products in
construction vehicles would be used; no hazardous waste would be generated. FEMA requires
that construction debris, as well as any potentially hazardous materials encountered during
construction, be properly handled and disposed of in accordance with applicable local, State, and
Federal regulations.

45.5 Human Health and Safety

Safety and security issues considered in this Draft EA include the health and safety of the area
residents and businesses and the public-at-large, and the protection of personnel involved in
activities related to the proposed construction of the new detention basin system.

No Action Alternative — No construction, and therefore no direct impacts on safety of the
population. Businesses and residents of this area, including children, would continue to be at
risk from flooding.

Proposed Action Alternative — Benefit to the City population by preventing flooding to business
and residential structures within the Happy Valley Drainage Area from storms generating more
than one inch of rainfall every six hours.

Construction activities could present safety risks to those performing the activities. To minimize
risks to human health and safety, all construction activities would be performed using qualified
personnel trained in the proper use of the appropriate equipment, including all appropriate safety
precautions. Additionally, all activities would be conducted in a safe manner in accordance with
the standards specified in the Occupational Safety and Health Administration (OSHA)
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regulations. The appropriate signage and barriers would be in place prior to construction
activities to alert pedestrians and motorists of project activities. There would be no
disproportionate health and safety risks to children.

45.6 Socioeconomic Resources

The proposed project area is located in the southern portion of the City, and is surrounded by
residential, commercial, and vacant areas. The total population of the City, as measured by the
2010 census, was 21,688 with 64.7 percent of citizens over the age of 16 participating in the
work force. Leading employment sectors are management, business, science, and arts
occupations (31.0 percent); sales and office occupations (25.3 percent); production,
transportation, and material moving occupations (12.0 percent); and service occupations (24.3
percent).

Leading industries include educational, health, and social services (18.5 percent); arts,
entertainment, recreation, accommodation, and food services (14.2 percent); professional,
scientific, management, administrative and waste management services (11.1 percent); public
administration (13.9 percent); and retail trade (13.3 percent).

No Action Alternative — Economic loss due to flood-related road closures would continue, with
impacts imposed on the City and its citizens, business interruptions, and continued flooding of at
least 54 structures.

Proposed Action Alternative — Impacts on socioeconomic resources would be minimal. No
permanent employment positions would be created or lost; temporary jobs would be created
during the construction of the new detention basin system.

45.7 Transportation

The proposed project is located along an approximately 1.5-mile-long corridor parallel to U.S.
Route 31-W and South Wilson Road. Shelby Avenue roughly comprises the northernmost
boundary, and Joe Prather Highway roughly comprises the southernmost boundary.

No Action Alternative — No construction would occur. South Wilson Road and U.S. Route 31-
W would continue to flood and road access or passage would be restricted during flood
conditions.

Proposed Action Alternative — Minor temporary increase in the volume of construction traffic on
roads in the immediate vicinity of the proposed project area that could potentially result in a
slower traffic flow during the construction phase. To mitigate potential delays, construction
vehicles and equipment would be stored on site during project construction, and appropriate
signage would be posted on affected roadways.

No negative long-term transportation impacts are anticipated as a result of the proposed project.
The proposed project would create positive long-term transportation impacts, as it would lessen
the frequency of flooding on the roadways in the project area. Per December 09, 2014
conference call with the City, no Department of Transportation (DOT) permitting is required due
to no easement use or access would be needed for the project.
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4.6 CUMULATIVE IMPACTS

According to CEQ regulations, cumulative impacts represent the “impact on the environment
which results from the incremental impact of the action when added to other past, present, and
reasonably foreseeable future actions, regardless of what agency (Federal or non-Federal) or
person undertakes such other actions. Cumulative impacts can result from individually minor
but collectively significant actions taking place over a period of time (40 CFR § 1508.7).” In
accordance with NEPA and to the extent reasonable and practical, this EA considers the
combined effect of the Proposed Action Alternative and other actions occurring or proposed near
the proposed project area.

The project area consists of a mixture of residential, urban, commercial and natural (meadow and
woodland) parcels in a mosaic pattern extending to the east and west of Dixie Highway (U.S.
Route 31-W ) within the city limits of Radcliff, Kentucky. The City Engineer has stated that at
the present time there are not any known present or proposed projects slated for the project area.
Possible access road repairs and occasional infrastructure improvements to the highway passing
through this area may occur, but are not formally planned for implementation at the present time.

The construction of the proposed Quiggins Flood Mitigation Project would result in some minor,
short-term impacts on the human environment during construction activities. However, these
impacts have already been addressed with the mitigation measures through consultation with the
applicable regulatory agencies. Cumulative impacts are not anticipated for other past, present, or
future projects known in the project area and vicinity.

SECTION FIVE PUBLIC INVOLVEMENT, AGENCY COORDINATION AND PERMITS

FEMA is the lead agency for conducting the NEPA compliance process for the proposed
Quiggins Sinkhole Flood Mitigation Project within the City. As part of NEPA compliance, the
City notified the public of the availability of the EA for review at City Hall, located at 411 West
Lincoln Trail Boulevard, Radcliff, Kentucky 40160 , through a public notice in the News-
Enterprise newspaper published on (insert date here) and on the FEMA website at:

https://www.fema.gov/environmental-planning-and-historic-preservation-
program/environmental-documents-public-notices-1

A 15-day public comment period was specified, beginning on (insert date here) and concluding
on (insert date here), during which period the public could submit comment via email at: FEMA-
RAEHP@fema.dhs.gov or post to Regional Environmental Officer, DHS/Federal Emergency
Management Agency, Region 4, 3003 Chamblee-Tucker Road, Hollins Bldg., Atlanta, GA
30341. FEMA received (insert result) public comments on the EA during the public comment
period. See Appendix E for a copy of the notice.

The following agencies and organizations were contacted or consulted during the environmental
permitting process during preparation of this Draft EA:

e U.S. Fish and Wildlife Service, Frankfort, Kentucky Ecological Services Field Office
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e U.S. Army Corps of Engineers, Louisville District
e Kentucky Department for Environmental Protection
e Kentucky Heritage Council
e Kentucky Natural Heritage Commission
e Kentucky Department of Natural Resources and Environmental Protection
e Kentucky Division of Water
e Kentucky Division of Fish and Wildlife Resources
e USDA Natural Resources Conservation Service
e City of Radcliff Engineering Department
e Kentucky Department of Transportation
Agency coordination and consultation response letters and e-mails are included in Appendix D.

In accordance with applicable local, State, and Federal regulations, the applicant is responsible
for acquiring any additional necessary permits before starting construction at the proposed
project area.
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3.0 Scope of Services

Eight soil test borings (B-1 through B-8) were advanced to a depth of 15 feet below the
ground surface. Standard Penetration Testing (SPT) was performed on 2.5-foot to 5-foot
intervals. Boring locations were estimated by measuring distances from the existing site
features. Ground elevations were referenced to the elevation of the top of the box culvert
under Highway 31W and the top of rim elevation for the sewer manhole in the northeast
portion of the basin.

In order to monitor long-term groundwater levels, piezometers were installed in borings B-1,
B-3, and B-8. The piezometers consisted of a 10-foot section of hand-slotted, 34-inch PVC
pipe at the bottom of each boring with %-inch PVC riser pipe extending to the ground surface.

Soil samples were returned to the laboratory for further evaluation and testing. Selected
samples were subjected to natural moisture content tests and Atterberg limits testing. ASTM
testing specifications were observed for all laboratory tests.

4.0 Results of Exploration

Table 1 below presents a summary of the borings. The boring layout, logs, and laboratory test
results are included in Attachments 1 to 3, respectively.

Table 1
Summary of Borings

Boring Surfaf:e Groundwater GToundvyater Depth to Bottom Elevation of
No. Elevation Depth Elevation of Borehole | Borehole Bottom
(ft) (ft) (ft) (ft) (ft)
B-1 717.2 5.8 711.4 15.0 702.2
B-2 716.9 8.8 708.1 15.0 701.9
B-3 716.6 3.0 713.6 15.0 701.6
B-4 716.8 10.0 706.8 15.0 701.8
B-5 712.1 7.0 705.1 15.0 697.1
B-6 716.1 8.8 707.3 15.0 701.1
B-7 716.6 - - 15.0 701.6
B-8 709.1 4.0 705.1 15.0 694.1

The subsurface generally consisted of about 4 to 13 feet of alluvium (soils deposited by water)
overlying residuum (soils resulting from weathering of the parent bedrock). The alluvium
generally consisted of silt, clay, sand, and gravel. Based on visual classification, the alluvial
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silt and clay classify as ML (Silt of Low Plasticity) and CL (Clay of Low Plasticity) according
to the Unified Soil Classification System (USCS). They are generally described as brown,
orange brown, light brown, dark brown and gray in color; moist to wet in natural moisture
content; and soft to medium stiff in strength consistency based on SPT N-values generally
ranging from 2 to 8.

Based on visual classification, the alluvial sand and gravel classify as SP (Poorly Graded Sand
with Gravel). They are generally described as brown and orange brown in color; moist to wet
in natural moisture content; and very loose to dense in relative density based on SPT N-values
ranging from 3 to 37.

The underlying residuum generally consisted of lean clay and fat clay with USCS
classifications of CL (Clay of Low Plasticity) and CH (Clay of High Plasticity), respectively.
They are described as mottled light brown, orange brown, gray, and black in color; moist to
wet in natural moisture content; and medium stiff to very stiff in relative density based on
SPT N-values ranging from 6 to 22. Chert gravel was encountered in many of the residual
soil samples.

Groundwater was encountered in all borings except B-7 at depths ranging from 3.0 to 10.0
feet below ground surface.

5.0 Conclusions and Recommendations

The following recommendations are based on the information available regarding the
proposed construction, the results obtained from our soil test borings and laboratory tests, and
our experience with similar projects. Because the test borings represent a very small
statistical sampling of subsurface conditions, it is possible that conditions may be encountered
during construction that are substantially different from those indicated by the soil test
borings. In these instances adjustments to design and construction may be necessary.

The excavation for the basin will primarily occur within alluvial silt, clay, sand and gravel.
Stabilized groundwater levels were encountered at relatively shallow depths ranging from
about 3 to 10 feet. Natural moisture contents of the soils above the water table ranged from
about 19% to 32%, indicating moist to wet conditions. If possible, efforts should be made to
schedule construction of the project during drier months. The Contractor should be prepared
to dewater the site through the use of pumps, sump pits, and ditches. The Contractor must
draw his/her own conclusions regarding any dewatering on this project. The Contractor may
encounter slower production rates and delays related to high groundwater and overall wet site
conditions.

Prior to excavation of the subsurface soils, the ground surface should be stripped of all
vegetation, topsoil and any other detrimental debris. This material should be stockpiled
separately in order to prevent co-mingling with the subsoils that may be used for fill material
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at other locations. Based on the borings, the topsoil thickness will likely be about 6 inches.
The Contractor should verify actual stripping depths in the field before construction.

If the subsoils are to be used for structural fill material, it is likely that drying of the soils will
be required to obtain a moisture content that is within an acceptable range of the optimum
moisture content. The residual fat clay soil, generally encountered at depths below about 8
feet, should not be used within the upper 3 feet of a fill zone that will support buildings or
roadways, due to its high shrink-swell potential. Because the residual fat clay was
encountered at a depth of 3 feet in boring B-6, the contractor should be aware that fat clay
may be encountered at shallower depths in this area.

The Contractor should recognize that the near-surface soils are silty in texture and are
moisture sensitive. Repeated construction traffic loadings may create areas which lose
strength and "pump" especially if moisture is available. The use of vibratory equipment will
further increase the likelihood of “pumping” and should be avoided. These potential
problems will be reduced if site construction is scheduled during summer and early fall when
soil moisture is reduced by drying and diminished rainfalls.

6.0 Standard of Care

The services performed by Mattingly Engineers, LLC were conducted in a manner consistent
with the level of care and skill ordinarily exercised by members of the geotechnical profession
practicing under similar conditions in the locality of the project. No other warranty,
expressed or implied, is made.

Mattingly Engineers, LLC appreciates the opportunity to provide these services. If you have
any questions or comments regarding this report, please call me at (502) 550-3349.

Sincerely,

Michael D. Mattingly, PE
MATTINGLY ENGINEERS, LLC

Attachment 1 — Boring Layout
Attachment 2 — Boring Logs
Attachment 3 — Laboratory Test Results



Attachment 1 — Boring Layout






Attachment 2 — Boring Logs



























Attachment 3 — Laboratory Test Results

















http:pondi.ng




































http:at'26.43





































































http:1.82"<3.86



http:1.82"<3.86



http:1.82"<3.86



http:1.82"<3.86



http:1.82"<3.86






http:1.82"<3.86



http:1.82"<3.86



http:1,82"<3.86



http:I.82"<3.86



http:1.82"<3.86



http:1.82"<3.86






http:1.82"<3.86



http:1.82"<3.86



http:1.82"<3.86



















































http:3.26"<3.86



http:3.26"<3.86



http:3.26"<3.86



http:3.26"<3.86



http:3.26"<3.86



http:3.26"<3.86



http:3.26"43.86



http:3.26"<3.86



http:3.26"<3.86



http:3.26"<3.86



http:3.26"<3.86



http:3.26"<3.86



http:3.26"<3.86



http:3.26"<3.86



http:3.26%3.86



http:3.26"<3.86













































http:4.940.18











































































http:rirle.74.11




























Ecological Assessment
for the
Quiggins / Happy Valley Flood Mitigation Project Site
City of Radcliff, Hardin County, Kentucky

Prepared by:
Jackson Environmental Consulting Services, LLC

1586 Boonesborough Road
Richmond, Kentucky 40475

and
URS Group, Inc.

Contract No. HSFEHQ-09-D-1130
Task Order No. HSFE60-12-J-0008

September 24, 2013



TABLE OF CONTENTS

TABLE OF CONTENTS. ... .o ieiieireeimesrsessesssssssasssassssnsssasssnsssnnsssasssnnssnnsssnnsenns |
LIST OF TABLES ........cccoeeiieeiieeirearresssesssesssessannssasssasssnnsssasssanssnnsssanssnnssnnnsnnnns |
LIST OF ATTACHMENTS.... .o ieiteireeirsesrresressannssresssesssnnssrasssanssnnsssanssnnssnnnsnnnns |
LIST OF ACRONYMS ......cciiciieireeinesrressnsssnnssrasssasssnnsssasssesssnnsssnsssnnssnnssnnnssnnss ]|
1.0 INTRODUCTION .....coieiieeiierresenessressessanmssrasssesssnnsssnsssanssnnsssnnssnnssnnnssnnns 1
2.0 METHODS ... ieeiieireeireesrresressrensrnasressrassasmssrasssnsssnmsssasssanssnnssnnnssnnnnnns 2
2.1 Waters of the United States — “Other Waters™.....cccovereeevericricrrneeereeriesecsanne 2

2.1.1  Streams/Other Waters Investigation .........cceecveevereereererneeceeeceee e e eeeesesveseens 2

2.1.2  Perennial/Intermittent/Ephemeral Conversion Zones...........ccceeeeeeeereeereecensenrenns 3

2.2 Wetland InVestigation .........c.ccuiiiiniinieiiieecsieeses e e e ee e s s eessae e e essneesnns 4

23 Special Stattus SPECIES.....cuiriiiiiiiieieitrrrirrrrreeesree e seeseees e essseesaaessneesseenns 5

2 T = 2 ¥ | I I 6
2.3, SongBasin e e s e sn e e 8

2.3.1.  General Site DeSCriPtioN.......cccceeeeeereereeeeeeeererereesersersseeseesseesseee e esseessesssessenns 8

2.3.2. Current Land Cover/Land USE .........ccovueeeeeeeeeiiceeeeeeeeeeeeeee e esseeeesssees s ssse e snns 8

b0 B T VAT (< 7: 11071 OO 8

20 T T 10| I O F:1 ¢:To3 (3 £ 1 J O 8

2.3.5.  StreamsS/Other WALETS.........cooveeeiiiieeeeeeeeeceeee et es s e ee s ssse e s sssesssssnss s ssseessnnns 8

b T A< T L O 9

2.3.7. Special Status Species Habital..........ccceeveeeveeeeniereeesereee et e e e se s 9

S O (o 0 -3 1 « K 10

2.4.1.  General Site DeSCriPtion......cceceeeeieeceeceeeceeeseeereeeeeresesesreesresssesssesseesssesssesseenns 10

24.2. Current Land Cover/Land USE .........ccoovueeveeeeeiieeeeeeeceeeeeee e esee e sene e ssnee e 10

243, VEEEIALION ...t cece e et e e e e e e e e s se s e ssaessaessasssasssessnesse e s enneenns 10

2.4.4.  SOIl CharaCteriSTICS .....cevvvueiireeeeeiiieeeeeeeseeeeeseeesssseessssrsesssssesssssssressssssssssssnessns 10

2.4.5.  StreamsS/Other WALELS.........cooveeeeiiiieeeeeceeeeeee e et e se e essse e sssse e s sasssesssssneesans 10

24.6.  WELIANAS.......ooceeeeeeeceeeeee ettt ee e ee s s e s sess s s e e s saees s nneessanneeeans 11

2.4.7. Special Status Species Habital.........ccoceeeeeeeeeeveeeeeeeenereree st se e eeane 11

25 TR V) o 415 o 7171 o 12

2.5.1.  General Site DeSCriPtion......cceceeeeieeceeceeeceeeseeereeeeeesesesreesresssesssessaesseesssesseenns 12

2.5.2. Current Land Cover/Land USE .........ccovveeveeeeeiieeeeeeeceeeeeee e e e s ese e sse e 12

2.5.3.  VEEEIALION ...ttt et e e e e e e ae s e s e s s e srae s aesreesa e sne e e e e e enne 12

2.5.4. SOIl CharaCteriSTICS .....ccevvueereeeeeiiieeeeeessieeeeeseeessssaeesssrsessssseessssssressssssssssssnessns 12

2.5.5.  StreamsS/Other WALELS.........cooveeeiiiceeeeeeeeeeeee e e s e es s e e sssse s sasseessssneesans 12

2 T A< A 1o T 13

2.5.7. Special Status Species Habital..........ccceeeeeeeeeeveeeceeeeenereree et seee e e eane 13

2.6, WIISON BASIN .ottt recre e e es e sess et e e e s enseensenreeeeensenn 14

2.6.1.  General Site DeSCriPtion......cceceeeeieeceeceeeceeeseeereeeeee s e sesreesreeseesssesseesseesssesseenns 14

2.6.2. Current Land Cover/Land USE .........ccooveeeeeeeeeiieeeeeeeeceeeeese e e e sese e sseee e 14

2.6.3.  VEEEIALION ...ttt cr e e e e e e s e s e sr e srae s aesreesaessne e e e e e e enne 14

2.6.4.  SOIl CharaCteriSTICS .....ccevvueeieeeeieeiieeeeeessieeeeeeeeessssseesssrsessssseessssssressssssssssssnnssns 14



2.6.5.  Streams/Other Waters........cccoviruieririeieeeie ettt et e e 14
2.6.6.  Wetlands.......coceeuiieeeee ettt et e e 15
2.6.7. Special Status Species Habital........ccccceeeeeeeeeereeeeeeeenereree et eeeeane 16
2.7.  Quiggins Basin ..o s 17
2.7.1.  General Site DeSCriPioN......ceeeeeeeieeceeeeeeceeeseeereeeeeesesesreesseessesssessaesseesssesneenns 17
2.7.2. Current Land Cover/Land USE ........cccooeeievirrieneeneneeeeeee et e 17
2.7.3. VEEEIALION ...ttt ceee et ee e e e e e e e s se s e ssaessaessasssesssessnesse e s enneenns 17
2.7.4.  S0il CharacterisStiCs.......ceveeeereereeeeeeeece ettt ettt et 17
2.7.5.  Streams/Other Waters.........cooeeuiesirireieeeee ettt sttt 17
2.7.6.  Wetlands.......oooieeeee ettt et e et e e s 19
2.7.7. Special Status Species Habital..........ccceeeeeeveeeveeeeeeeenereree e seee e seeeeeene 19
2.8.  Spoils Disposal AT€a.........ccceeiiiriiiiiieiiiencirniesseessees e seesse s s ssessnsessnees 20
2.8.1.  General Site DeSCriPtion......cceceeeeieereeeeeeceeeceee et ere s e sesreesresssesssessaesssesssesneenns 20
2.8.2. Current Land Cover/Land USE ........ccceoeeievirriesieneneceeee et 20
2.8.3.  VEEEIALION ...ttt e e e e e e s e s e sr e s s ae s ae s e e e sae s sae e e e e e e enne 20
2.8.4.  S0il CharacterisStiCs.......cevereereeieeeeeeeeee sttt ettt et e e 20
2.8.5.  Streams/Other Waters........ccceoeeuieririeieeee ettt sttt 20
2.8.6.  Wetlands.......cooieeeee ettt et e 21
2.8.7. Special Status Species Habital........ccccceeeeeeeeeeceeeeeeeeneresee e e e eeeenne 22
3.0 CONCLUSION.........eennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 23
40 REFERENCES ......... o cccrccrrrrrrrrssssssssssssssssssssssssssssssssssssssnssssssssssnsnssnnss 24
LIST OF TABLES
Table 1. QHEI/HHEI Narrative Ratings..........cccocveevniniriiniiieensennnenseesenens 2
Table 2. ORAM ClassifiCation.........cccuireriiercieerseninersieeseseesseesseessssssnsesseens 4
Table 3. Weather Conditions for Dates During and Three Days Prior to the
Ecological ASSESSIENL .......cccovivininiiiiniiiiiiiriiiieniiissssssssesnes 5
Table 4. Potential Jurisdictional Streams/Other Waters Summary Table..... 6
Table 5. Wetland Summary Table ..........ccccoeviiniiniiiiciccrecrce e 7
LIST OF ATTACHMENTS
Attachment 1 Project Maps
Attachment 2 Wetland, Stream, and Special Status Species Habitat Photos
Attachment 3 Ohio Environmental Protection Agency’s Qualitative Habitat
Evaluation Index (QHEI) data sheets and Primary Headwater
Habitat Evaluation Index (HHEI) data sheets
Attachment 4 Ohio Environmental Protection Agency’s Ohio Rapid Assessment
Method (ORAM) wetland data sheets
Attachment5 Agency Communication

il



LIST OF ACRONYMS

EA Environmental Assessment

EOHWM End of Ordinary High Water Mark

FEMA Federal Emergency Management Agency

GIS Geographic Information System

GPS Global Positioning System

HHEI Headwater Habitat Evaluation Index
KDFWR Kentucky Department of Fish and Wildlife Resources
KSNPC Kentucky State Nature Preserves Commission
NEPA National Environmental Policy Act

NRCS Natural Resource Conservation Service

NWI National Wetlands Inventory

OEPA Ohio Environmental Protection Agency
OHWM Ordinary High Water Mark

ORAM Ohio Rapid Assessment Method

PHWH Primary Headwater Habitat Stream

QHEI Qualitative Habitat Evaluation Index

SCS Soil Conservation Service

USACE United States Army Corps of Engineers
USFWS United States Fish and Wildlife Service
USGS United States Geological Survey

WOuS Waters of the United States

iii

















http:www.wunderground.com

























































http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm
http://fw.ky.gov/kfwis/speciesInfo/countyListSpecies

Attachment 1

Project Maps
























Attachment 1

Project Maps









Attachment 2

Wetland, Stream, and Special Status Species Habitat Photos
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Comments (73 or less [0} DI SHALE £135 5 [ NONE-1]
men [1COALEINEST-2]"
2] INSTREAM COVER Indicate presence 0 to 3: 0-Absent; 1-Very smalt amounts or if more common of marginal AMOUNT

quality; 2-Moderate amounts, but not of highest quality or in smail amounts of highest
quality; 3-Highest quality in moderate or greater amounts (e. ? very large boulders in deep or fast water, large Check ONE (Or 2 & average)
dle.sneier log that is :.viable well developed rootwad in deep / fast water, or deep. well-defined. functional pools, [J EXTENSIVE >75% [11]

FOOLS7>“7lJcrn 21 —_ OXBOWS} ‘BACKWATERS1]" ~ [ MODERATE 25.-75% [7]
AQUATIC. MACROPHYTES ) {0 SPARSE'5-<25% [3]
] LOGS!OR.WOODY: DEBRIS ‘[1] - ] NEARLY ABSENT <5% [1}

%ROOTMATS['! T o - . Cover
Comments Maxumum

3] CHANNEL MORPHOLOGY Check ONE in each category (Or 2 & average)
SINUOSITY DEVELOPMENT CHANNELIZATlON STABILITY

[J RECOVERED'[4]
[ ‘RECOVERING [3];. - ALOW —
- - % [ZRECENT.OR'NO REGOVERY-{1] Channel

Comments ’ Mammuzrg i

4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for EACH BANK (Or 2 per bank & average)
River rght fooking downstream " RlPARIAN W| DTH FLOOD PLA[N QUA LlTY

EROSION ﬂj 5 :CONSERVATION. TILLAGE [1]

ﬂj E NONE/LITTLE !D u} _URBAN:OR JNDUSTRIAL: 0]

(1,00 MODERATE: ‘[0 CI°MINING /.CONSTRUCTION [0]
HEAVY'| SEVER;

0 O] FENCED PASTURE {1} " Indicate predominant land use(s)
‘NC _ [ [1'OPEN:PASTURE; ROWCROP{0] © * past 100m ripanan.  Riparian 5 5’
Comments Max:mum g

5] POOL / GLIDE AND RIFFLE/RUN QUALITY

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recr‘eation Potential ;.
Check ONE (ONLY’) Check ONE (Or2 & average) Check ALL hatapply i Primary Contact |
13 I: ... || Secondary Contact|

i | {circie one anacommentonﬁa:k) :

) oz-<cL4m‘[1j R MODEF EDDIES [1 Pool T

O <"0.2m:{0]-; Current 7 §

c ts s Maxirmum E 3

omments 13-‘"—: .
Indicate forfunctlonalrlfﬂes Best areas must be large enough to support a population L

of riffle-obligate species: Check ONE (Or 2 & average). Eﬁ“o RIFFLE [metric=(0}

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE f RUN EMBEDDEDNESS
il byl CINONE (2] -

A OLowi1) -

Bem = UNSTABLE (e:g5 Fine Graveél,:Sand) [0]. CJMODERATE{o} Rile/f* 4

[matrlc"ﬁ] [JEXTENSIVE [1] Meaximurn | & *

Comments

6] GRADIENT
DRAINAGE AREA

%pooL:(100 ) %GLDE__ ) araqfemgi ?
%RUN: (C_ DwriIFrLE ) Mk

EPA4520 ) T - ' 06/16/06
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A] SAMPLED REACH Comment RE: Reach consistency/ Is reach typical of steam?, Recreation/ Observed - Inferred, Other/ Sampling ebservations, Cencerns, Access directions, etc.
Check ALL that apply

METHOD STAGE

D BOAT 18t rsarr}p‘}ei pass- 2nd

0 .OTHER
DISTANCE

D] MAINTENANCE Cirge some & COMMENT E]ISSUES F] MEASUREMENTS
1 PRIVATE / BOTH / NA WWTP / CSO / NPDES / INDUSTRY &5 iuidithy i *
" ACTIVE! NA HARDENED / URBAN / DIRT&GRIME
| YOUNG-SDCCESSINGOLD CONTAMINATED / LANDFILL

| SPRAY / SNAG / REMOVED BMPs-CONSTRUCTION-SEDIMENT
i FOAM/SCL <MODIFIED DIPPED OUT / NA LOGGING / IRRIGATION / COOLING
meters L SECCHI DEPTHD OIL SHEE! LEVEED / ONE SIDED BANK f I SURFACE
CANOPY 1 RELOCATED / CUTOFFS FALSE BANKTWANURE / LAGOON
o AT MOVING-BEDLOAD-STABLE WASH HZ0 / TILE / Hz0 TABLE
ARMOURED / SLUMPS ACID / MiNE / QUARRY { FLOW
ISLANDS / SCOURED NATURAL | WETLAND / STAGNANT !
IMPOUNDED / DESICCATED PARK / GOLF / LAWN | HOME  (,
AREA DEPTH 2 el © EQQC.V Tree:
CIRE CRE‘%&V [7>100ft2[] >3ft (FLOOD CONTROL{DRAINAGE—, ATMOSPHERE / DATA PAUCITY




Qualitative Habitat Evaluation Index
and Use Assessment Field Sheet

Stream & Location: A
/Eu’ﬂl B fon . Tyler /Mewmruq Scorers Full Name & Affiliation:

i - £ X : : : Bffice verified
RiverCode:_ _ _-_ _ - __ STORET# fLat/tong.: - g . toeation 1
1] SUBSTRATE Check ONLY Two substrate TYPE BOXES:

estimate % or note every type present Check ONE (Or 2 & average)
BEST TYPES POOL RIFFLE OTHER TYPES Potpl_ RIFFLE ORIGIN QUALITY
O O BLDRYSLABS10] CILIMESTONE [1): CIHEAVY {-2]
00 s CLTIELS ] 2 siLt T MODERATE [1]  Substrate
ade [ WETLANDS ANORMAL [0] )
' — e JIHARDPAN[O):. = CIFREER). .
i ARTIFICIAL C'SANDSTON a?p CTEXTENSIVE 2] | g
; e (Score natural substrates ignore O RIPJ'RAP fo} F O] MODERATE [-1] Maximam
NUMBER OF BEST TYPES: 2] sludge from point-sources) ELA [0} i ls\S NORMAL [0] 20
o] SHAL s NONE [1]
C"’"’"e” ts e CICOALFINES [-2]
r«y 5—;[a-ec¢ P A:J ’

2] INSTREAM COVER Ind:cate presence {}to 3: 0-Absent; 1-Very small amounts or if more commaon of marginal AMOUNT

uality, 2-Moderate amounts, but not of highest quality or in small amounts of highest
quality; 3-Highest quality in moderaie or greater amounts (e g., very large boulders in deep or fast water, large Check ONE (Or 2 & average)
diameter log that is stabie, weli developed rootwad in deep / fast waler or deep, well-defined, functional poots. [0 EXTENSIVE »75% [11]

OXBOWS:BACKWATERS{1]: [] MODERATE 25-75% [7]
AQUATIC MACROPHYTES [1]- /|Z/SPARSE 5.<25% [3]
~/ LOGS ORWOODY:DEBRIS[1] '[] NEARLY-ABSENT <5% [1]

ROOTMATS[1]L A Cover{ ;
Comments Maximur é

3) CHANNEL MORPHQOLOGY Check ONE in each categary {Or 2 & average)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY

O HIGH {475 -+ = [ EXCELLENT:{7] [J NONE[6].

0O mMoDE ¢

Arowizr. O 'RECON
O NONE 11" . [T POOR'[1]: A RECENT.OR:NO:RE Channet £
Comments Maximum 5

C/lﬂ—l"i'\e {JZ{J and (/f&c/-f i
4} BANK EROSION AND RIPARIAN ZONE Check ONE in each category for EACH BANK (Or 2 per bank & average)
River right looking downstream L RIPAR'AN WIDTH FLOOD PLAIN QUALITY
EROSION fz,j%n:ongs 17 CI'CONSERVATION TILLAGE [1]
B ) none: LITTLE o El _URBAN ORINDUSTRIAL {0}

Py ,IZ’MODERATE 2. :
E ) s . ' Indicate predommanr land use(s)
O C'OPEN PASTURE:; ROWCROP [0]7 " past 100m niparian. Riparian { E

Comments Maximum §
10 % .

5] POOL / GLIDE AND RIFFLE / RUN QUALITY e e .
I| Recreation Potentiat ;

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY ;
Check ONE (ONLY?) Check ONE (Or 2 & average) Check ALL that apply ‘; Primary Contact
: : - || Secondary Contact|’
: ol {circle one and comment on back) |
: . : ' ) ] 2] (hares,
O0.240.4m 1} [1'MODERATE M1+ CIEDDIES [}~ i Pool/
< 0:2m [0]: ; Indicate for reach - pools and Hifles. Current

CO/IEI;enrs Mawnurn i

Indicate for functional riffles; Best areas must be large enough to support a population .
of riffle-obligate species: Check ONE (Or 2 & average). [INO RIFFLE [metric=0}
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS

[:| BESTAREAS> 106, [21 0 MAXlMUM{:»stcm [2] O STABLE (eig:; Cu CINONE [2] -
- ) : - ’ : Orownn). -
FTMODERATE [0] R"‘}g’g; £ %
O EXTENSIVE [-1} Ma“mum 9\

wpooL:( /g ) »GUDE( ) Gradlent{ = %
%RUN: (40 J%RIFFLE( S5 ) ™A J

06/15/06

EAS’< Seme.
[metnc-'u]

Commenrs
6] GRA DIENT(

DRAINAGE AREA
{

EI BESTAR

EPA 4520



Comment RE: Reach consistency/ 1s reach typical of steam?, Recreation/ Observed - inferred, Other/ Sampling observations, Concerns, Access directions, etc,
A] SAMPLED REACH el

Check ALL that apply )‘grfam /f‘r ﬁfﬁzh; G< &l gﬁﬁkrym/ pver Lid o dﬁanzw/ /4: w5 sar ,4 pﬂ/p/.-.’tz., t//{f'/amal_ﬂ
METHOD STAGE

! 7
R (D ;mj,,p bagin )r' Streap 1% Fhen oo b/y e Hand j"*Z/fq g Shac //Cﬁc:«//?'ﬁ?é Srtg e Horar FLHS S G
2 (ulvef"' -/Am-/ LIQSSES byu_/—er-- E‘x ;‘(-77 H/'t’fl'hwot ¥,
[ 4

DISTANCE

D geem CLARITY BJAESTHETICS D] MAINTENANCE _ Circle some & COMMENT E]ISSUES F] MEASUREMENTS
O 1st -sample pass-- nd NUISAR GAE. 773 PUBLIC f PRIVATE { BOTH WWTP / CSO / NPDES / INDUSTRY  §i4i
O - 0 g g ACTIVE / HISTORIC LBOTH / HA/ HARDENED { URBAN / DIRT&GRIME
T ‘OTHER D2 N YOUNGISUGCESSION-DLD CONTAMINATED / LANDFILL
e n SPRAY / SNAG { REMOVED BMPs-CONSTRUCTION-SEDIMENT
120, 2> al MODIFIED / DIPPED QUT / NA LOGGING / IRRIGATION / COOLING
“meters L SECCHIDEPTHL] LEVEED / ONE SIDED BANK !EROS{MURFACE
CANOPY 1 em RELOCATED / CUTOFFS FALSE BANK / MANURE / LAGOON
; A MOVING-BEDLOAD-STABLE WASH H;0 / TILE / Hz0 TABLE
em ARMOURED / SLUMPS ACID ! MINE.LQUARRY / FLOW
SSOSIOUTFAL ISLANDS / SCOURED ' NATURAL{WETLAND / STAGNANT &
IMPOUNDED / DESICCATED PARK ! GOLF / LAWN / HOME egacy Tree:
ci RECREA,E&” D,’:EZ';RET:& £LOOD CONTROLZ] DRAINAGE —> ATMOSPHERE / DATA PAUCITY 07

Stmarn Drawm
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Primary Headwater Habitat Evaluation Form ]
HHEI Score {sum of metrics 1,2, 3) : |

SITE NAMEAOCATION Lrlan 1%

SITE NUMBER RIVER BASIN DRAINAGE AREA (mi?)
LENGTH OF STREAM REACH (M) _235 ¥ LAT. LONG. RIVER CODE RIVER MILE
pate _2/1/7e3  scorer K« Belty COMMENTS

NOTE: Complete All items On This Form - Refer to “Field Evaluation Manual for Ohio's PHWH Streams” for Instructions

‘STREAM CHANNEL T NONE NATURAL CHANNEL ([ RECOVERED RECOVERING ET,RECENT OR NO'RECOVERY
MODIFICATIONS: ’
1. SUBSTRATE (Estimate percent of every type of substrate presant. Chack ONLY Iwo predominant substrate 7YPE boxes
{Max of 40}. Add total number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B. HHE_'
TYPE PERCENT TYPE PERCENT Metric
JT)  BLDR SLABS [16 pts} OO0 swTpy Points
T3  BOULDER (>256 mm) [16 pts] OO0  LEAF PACKAWOODY DEBRIS [3 pts]
Y BEDROCK [16pt) OO0  FINEDETRITUS [ pts} - i“ﬂ‘b‘:i’:
OO0 coeBLE (65256 mm) [12 pts] @ CLAY or HARDPAN [0 ptJ 100 =
3  GRAVEL (2-64 mm) [9 pts) OO0 wmuckppts) \ E
OO0  SAND (<2 mm) [6 pts) OO  ARTIFICIAL [ pts] %
Total of Percentages of {A) {B) A+B
Bidr Siabs. Boulder, Cobble, Bedyock O |
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:
2. Maxtmum Pool Depth (Measure the maximum pool depth within the 61 meter (200 It} evaluation reach at the time of Paol Depth
evaiuation. Avoid plunge pools from road cubverts or storm water pipes)  (Check ONLY one box): - Max = 30
3 > 30 centimeters [20 pts] (] >5cm- 10 om [15 pts] Fe]
3 »225 -30cm [30 pts] 3  <semi5pts) o
3 >10 - 22.5 cm [25 pts] 71 NO WATER OR MOIST CHANNEL [0 pts] o
i O e
COMMENTS MAXIMUM POOL DEPTH (centimeters);
3 BANK FULL WIDTH (Measurad as the average of 3-4 measurements) {Check ONLY one box):
O > 4.0meters (> 1737 {30 p1s] 1 >10m -1.5m (> F3°- 4 8 {15 pts]
3 >30m -40m (.9 7- 13 25 pts] 7 <10m(c¥ 35 psl]
O >15m-3.0m (489 7)[20 pe) =

COMMENTS AVERAGE BANKFULL WIDTH (meters)

This Information must also be completed
RIPARIAN ZONE AND FLOODPLAIN QUALITY ANOTE: River Lefl {L) and Right (R) as looking downstream &

RIPARLAN WIDTH FLOODPLAIN QUALITY
L R (Per Bank) L R (Most Predominant per Bank) L R
OO0 wide>10m OO  Mature Forest, Wettand DO conservation Tillage
A moderate 5-10m aa m’“‘"’ Forest. Shrub or Old T3 Urban or Industrial
OO  Namow <5m (1) Residential, Park. New Field oo gf:; Pasture, Row
O a None OO0 Fenced Pasture 0 a Mining or Construction

COMMENTS £ntoenched hrears with shy by ensd jmmedorg diees

FLOW REGIME (At Time of Evaiuation) (Check ONLY one bcE?:
Stream Flowing Moist Channel, isolated pocls, no flow {intermittent}
Subsurface flow with iscfated pools (Intersiitial) Dry channel, no water {Ephemeral}
COMMENTS
SINUOSITY (Number of bends per 61 m (200 1) of channell {Check ONLY one box):
1 None 1.0 J 20 a a0
O o5 O 15 a 2s a -3
STREAM GRADIENT ESTIMATE Q{
O Aat @5 artoe 3] (O Fat to Moderate Moderate (2 £100 ) () Moderate to Severe L) Severe i zaow

PHWH Form Page - 1

ane 20, M08 Favision
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ADDITIONAL STREAM INFORMATION {This Information Must Alsc be Compietedy}:
QHEl PERFORMED? - [ Yes gNu QHE! Score ({If Yes, Attach Completed QHEI Form)

DOWNSTREAM DESIGNATED USE(S)

D WWH Name: Distance from Evaluated Stream
O cwH Name: Distance from Evaluated Stream
(3 EWH Narme: Distance from Evaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION

USGS Quadrangle Name: Ve Grove NRCS Soil Map Page: NRCS Soil Map Stream Order

County: Hﬂ’J’g"\ Twnshiplcnscgﬁzaél c('tg‘. K V

MISCELLANEQUS

Base Fiow Conditions? {Y/N): V Date of last precipitation: '{g 4 / 203 Quantity:
Photograph Information:

=Y
Elevated Turbidity? (Y/N): A/ Canopy (% open): 07;

Were samples coliected for water chemistry? (Y/N): A’ (Note lab sample no. or id. and altach resuits) Lab Number:

Field Measures: Temp (°C) Dissolved Oxygen (mg/) pH({SU.) Conductivity (umhos/cm)

Is khe sampling reach representative of the stream (Y/N) f If not, please eiplain:

A /
Addltionat comments/description of poliution impacts; f?ﬂf;a}fg Sewase J"Ctl‘u 2€ £ /ﬂ;ﬂ/S 7/‘7’1'0” ¢ sjfva el
- 4

‘D{aw ort ;,‘_,;4_.— oca,-« = f'oq.a’ r:tdre drr-,-c.qtc._ g,(-?(G[l
2 P

BICTIC_EVALUATIO
Performed? (Y/MN): {If Yes, Record =l observations. Voucher collecdtions optional. NOTE: all voucher samples must be labeled with the site

1D number, Include appropriate field data sheets from the Primary Headwater Habitat Assessment Manual)

Fish Observed? (Y/N} Voucher? (Y/N)
Frogs or Tadpoles Observed? (Y/N), Voucher? (Y/N)

Salamanders Obsened? (Y/N) Voucher? (Y/N)
Aquatic Macrainvertebrates Observed? (Y/N) Voucher? (YMN)

Comments Regarding Biclogy:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed):

Include important iandmarks and other features of Interest for site evaluation and a narrative description of the stream’s location

Drm Fage -
dine 26, 2008 Rewsion




Qualitative Habitat Evaluation Index LY
and Use Assessment Field Sheet QHE! Score. a,;?_“}

Stream & Location: Gdean, $ RM: . Date. 72 (202
Keitly Bovsbin ) Ty lor Mevuaan Scorers Full Name & Affiliation: e b Eavicenventsl
: 7 . Cffice verified
RiverCode: - - STORET#_ _ mat/long. . I8 .__ _ " iosation ]
1] SUBS TRATE Check ONLY Two substrate TYPE BOXES:
estimate % or note every type present Check ONE (Or 2 & average}
BEST TYPES ooo mirrLe @THER TYPES o0 riFrLE ; ORIGIN QUALITY
O O ‘BLDRYSLABS [1 mPaf HARDFAN%IA}'.> O LIMESTONE] [ HEAVY {-2]
OO 'BOULDERT L OTLs [y 5, SiLT [0 MODERATE [-1] Substrate
OO0 coBBLE@) 5 _ o~ DOweTtaNps| JANORMAL [0}
70 ‘GRAVE ~ __ ____ AHarppaANpOLT. DIFREE[Y) . / /
' o . O CYARTIFICIAL ~_ TI'SANDSTONE [0 & [T EXTENSIVE [-2] ]
(Score natural substrates; ignore L] RIPIRAR [0+, % CIMODERATE (11 provimoum
NUMBER OF BEST TYPES: 2] siudge from point-sources) CJLACUSTURINE foi SSZINORMAL [0] 20
Corn ts 017 DSHALE =) O NONE [1] ‘
men [ COALFFINES -2
2] INSTREAM COVER Indicate presence Oto 3. 0-Absent. 1-Very small amounts or if mare common of marginai AMOUNT

quality: 2-Moderate amounts, but not of highest guality or in small amounis of highest
quality; 3-Highest quality in moderate of greater amounts {e % very large houlders in deep or fast water, large Check ONE (Or 2 & average}
drameder log that is stable. well developed rootwad in deepf ast water, or deep. well-defined, functional pools. [ :EXTENSIVE >75% {11}
UNDERCUT-BANKS[1] POOLS >:70cim; OXBOWS;BACKWATERS.[1}’. [J MODERATE 25-75% [7}
OVERHANGING / ROOT_WAD.S:;[ AQUATIC MACROPHYTES M1 ,Zr SPARSE 5.<25% [3]

| _ SHALLOWS' (N SLO WATER) I BOULDERS[1 /| _L'OGS'ORWOODY:DEBRIS[1] [] NEARLY ABSENT <5% [1]
—_ [ ROOTMATSH1] - R
Cover §
Comments Maximum § Q i
20 % i
3] CHANNEL MORPHQOLOGY Check ONE in each category (Or 2 & average}
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY

O HIGH {4} '} ] EXCELLENT.[7] ] NONE:[s; = HIGH 3]
O MODERA = MODERATE [2]:

E’Low [2]\ i iUt & i I%(LCJWE1]w T - -
CINONE[1] © 7 : FT'RECENT ORNO: RECOVERY-[1} Channel ‘
Comments Maxjmuz% :
4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for EAGH BANK (Or 2 per bank & average)

River right looking downstream R |PA RIAN wlDTH FLOOD PLAIN QUALITY

EROSION 1] ) CONSERVATION TILLAGE [1]
: : 2 - 0 O:URBAN:OR/INDUSTRIAL {0]
: D CIRESIDENTIAL; PARK, NEW FIELD [1)' O CI:MINING / CONSTRUCTION [0]

IJ_'I E} NONE%LITTLE][3) %¥
JZ];I MODERATE: [2];
JZ/HEAW’ SEVERE[1 1) FENCED PASTURE{1 . Indicate predominant fand use(s)
: ;ﬂ OPEN:PASTURE;;ROWCROP past 100m riparisn.  giparian 1
g

Comments TR T Maxfmufrgg l E

51 POOL / GLIDE AND RIFFLE/RUN QUALITY N N
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential .
Check ONE (ONLY") _Check ALL that apply Primary Contact
02> 1m [6] 'SEOWf[" | Secondary Contact|,

1 0. 7-<1I'I'I [4] i (circle oite and comment on back} | .

: IJ_'l [5 FOREST"’SWAM 3

O. n{ Pool/

[T 0:2m0). indicate for reach - pools and niffles. Current 6 a
Comments Maximug : 3
tndicate for functional riffles; Best areas must be large enough to support a population )

of riffle-obligate species: Check ONE (Org& averagg) PP pop FINO RIFFLE [metric=0}
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
I BESTAREAS 340cii[2], [JMAXIMUM'>:Socv[2] CJSTABLE (6.9, ider).[2] [0 NONE‘{2] -
g [FMaximum <Socm (1]} FIMoD;: rge.Gravel) 1] O LOwW (1] X
O BES'FAREAS <:serti O UNSTABLE-(e g Fine Gravel;Sand) [n] JE[MODERATE[0]  Riffle /" 3
s ol [T EXTENSIVE }-1] un i
Comments Maximum !
6] GRADIENT( ft/mi) ’Z/VER %POOL:CD %GLIDE:CD Gradient :
DRAINAGE AREA O MOD l/ |

%RUN: ( )%RIFFLE ) waximumy

{ miz)
- = = 0B/16/06

EPA 4520
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Al SAMPLED REACH
Check ALL that apply

Comment RE: Reach consistency/ Is reach typical of steam?, Recreation/ Observed - Inferred. Other/ Sampling observations, Concerns, Access directions, etc.

METHOD

STAGE

CLARITY

15t --sample pgss-- 2nd

cm

: CJ RECREATION.
0%+CLOSED'

AREA DEPTH IMPOUNDED / DESICCATED
PooL; []>100ft2[]>3ft

D] MAINTENANCE
PUBLIC KP )BOTH/ NA o
A’Eglv;: HISTORIC / BOTH / NA ey hud been recenfly v

DUNG-SUCCESSION-OLD
SPRAY | SNAG | REMOVED
MODIFIED / DIPPED OUT / NA

LEVEED / ONE SIDED

RELOCATED / CUTOFFS
MOVING-BEDLOAD-STABLE

ARMOURED / SLUMPS

ISLANDS / SCOURED

FLOOD CONTROL / DRAINAGE

Circle some & COMMENT

E] ISSUES
| WWTP/CSO / NPDES { INDUSTRY
! HARDENED/ URBAN / DIRTEGRIME
CONTAMINATED / LANDFILL
BMPs-CONSTRUCTION-SEDIMENT
LOGGING / IRRIGATION / COOLING
#BANK / EROSION SURFACE
FALSE BANKMANURE / LAGOON
WASH H30 / TILE / Hz0 TABLE
ACID / MINE / QUARRY / FLOW
NATURAL / WETLAND / STAGNANT
PARK / GOLF ! LAWN / HOME
ATMOSPHERE / DATA PAUGITY

entrench.ratio
Legacy Tree:

Stream Drawing:

i Vron A2
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Qualitative Habitat Evaluation Index G0
and Use Assessment Field Sheet QHE’ Score: 44

Stream & Location: Shcenm (‘ RM: . Date oyl ond iy
Scorers Full Name & Affiliation: Ko\ Wit / Tler Hewman - TEes
H - . Offfce verif
RiverCode: _ - _ -__ _STORET#_ ___ Lat/long: g G
1] SUBSTRATE Check ONLY Two substrate TYPE BOXES:
estimate % or note every type present * Check ONE {Or 2 & average)
BEST_TYPES POOL RIFFLE OTHER TYPES POOL RIFFLE ORIGIN QUALITY
0} N; 2 [0 HEAVY {-2].
SILT [0 MODERATE[-1] Substrate
NORMAL [0}
.......... CFREE). ;g* i

00 BEDROCK [5;

A (.Score natural substra!es ignore CIRIP/RAR: Yo, CIMODERATE [4] . o0,
NUMBER OF BEST TYPES:E* [27 sludge from point-souzcesy (1 LAGUSTUR SSPTNORMAL:[0] 20

3 5t ess (0] CSHALE[-1}; [J NONE {1]
Comments O COALFINES |
2] INSTREAM COVER |ndicate presence 0 to 3: §-Absent: 1-Very small amounts or if more common of marginal AMOUNT

quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest
quality: 3-Highest quality in moderate or greater amounts {e.g.. very targe boutders in deep or fas! water, large Check ONE (Or 2 & average)
diameter log that is stable. well developed motwad in deep .ffas! water or deep, well-defined, functional pools. [EXTENSIVE >75% {11]

JUNDERCUT, BANKSI[1} OXBOWS! BACKWATERS [1]; MODERATE 25-75% [7]
____OVERHANG _ I AQUATICMACROPHYTES:[1] [].SPARSE 6.<25% [3]
____SHALLOWS'(l I LOGS OR'WOODY:DEBRIS 1] [] NEARLY ABSENT <5% [1]

_ROOTMATSA]%. 2od Cover ‘3
Comments Maximurm CI 4
20

3] CHANNEL MORPHOLOGY Check ONE in each categery {Or 2 & average)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY

O HIGH 4] 5757 ‘NONE’ CItHIGH:[3)F

O MDDERATE Y: |:] MDDERATE

Al ; Channel( %
Commenfs - - Ma”m‘ggﬁ Y f

4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for EACH BANK (Or 2 per bank & average)

River right looking downstream a RIPARIAN WIDTH FLOOD PLAIN QUALITY
EROSION (1 WIDESS 5017 (4] O Bieonis 3

ufa! NONE/LITTLE![3 : ' O O:SHRUE

ye| D;REsm

[J_'l 5 CONSERVATION TILLAGE [1]
[} [X'URBAN OR INDUSTRIAL {0}

1:01 T MINING / CONSTRUCTION [0]
Indicate predominant /Jand use(s}
" past 100m ripanan. Riparianyg-

Maxirmum ;L
10 3

; IRE[1
O D OPEN:PASTURE;:ROWCROP [0

.:zm&l

5] POOL/ GLIDE AND RIFFLE / RUN QUALITY
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY
Check ONE NLY-’) Check ONE {Or.? & average) S Check ALL that apply

Eé(:reation Potential g
Primary Contact
Secondary Contact|:

{circle one and comment en back}

e

O:<o. 2m [0] MC[fn'ent! L/ ‘E
aximum 3
Comments - *,2 E :
indicate for functional r|fﬂes, Best areas must be large enough to support a population .
of riffle-obligate species: Check ONE {Qr 2 & average). [JNO RIFFLE [metric=0}
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
[J'BESTAREAS >10cm[2]. []! MAXIMUM>:56cmi{2] [ S'_I'ABLE : ey [J NONE:[2} -
JA.BEST/AREAS! ) EMAXIMUM <'50cm [1] FTMOD:STA ; L Oeow): - .
CIBEST, AREAS<: Scil u ‘Ef{eigi JAWODERATE [0}  Riffte /.
= matrie=0), ‘ (] EXTENSIVE [-1] it 151
Comments Maxirmum

6] GRADIENT |
DRAINAGE AREA

8 ot
%POOL:C) %GLIDE:@ Gradiont§ s §
%RUN: ( )%RtFFLE( ) Maximen G ,,,,,,, :

o C0BHMBI0G

EPA 4520
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4] SAMPLED REACH Comment RE: Reach consistency/ Is reach typical of steam?, Recreation/ Observed - Inferred, Cther/ Sampling observations, Concerns, Access directions, etc
Check ALL that apply
METHOD STAGE

1st Asample past- 2nd

E s D] MAINTENANCE  Girde same & COMMENT EJ ISSUES F] MEASUREMENTS
O , PUBLIC / PRIVATE [BQT WWTP /CSO/NPDES / INDUSTRY  if ¥ ey o
O ACTIVE / HISTORIC f BUTHY NA HARDENED / URBAN / DIRT&GRIME

J& OTHER YOUNG-SUCCESSION-OLD CONTAMINATED / LANDFILL
: SPRAY / SNAG { REMOVED BMPs-CONSTRUCTION-SEDIMENT
200 m IZ : MODIFIED / DIPPED OUT / NA LOGGING ! IRRIGATION / COOLING
meters [ SECCHI DEF‘THD LEVEED / ONE SIDED BANK URFACE
CANOPY st em RELOCATED / CUTOFFS FALSE BANK / MANURE / LAGOON
: : MOVING-BEDLOAD-STABLE WASH H,0 / TILE { H,0 TABLE
em ARMOURED / SLUMPS ACID / MINE / QUARRY / FLOW
s/SSOs/OUTFALLS: ISLANDS / SCOURED NATURAL / WETLAND / STAGNANT  'entrench.:ratio’
IMPOUNDED / DESICCATED PARK / GOLF/ LAWN/HOME Tree:
AREA DEPTH egacy e
cl RECREAT"C?P’ []>100f2 [] >3 FLOOD CONTROL / DRAINAGE ATMOSPHERE / DATA PAUCITY

S‘f/\?am 8

vvv /&J

—



http:1:ik,i.i7

Qualitafive Habitat Evaluation Index
and Use Assessment Field Sheet _ @f1El Score: @

Stream & Location: S IL)MM D RM: | Datel/ | 2 | 203
k Lol i Mecwrn=in Scorers Full Name & Affiliation:
River Code: .~ —.~ _ _STORETH_ ____ _ et NS | IR 1=
1] SUBSTRATE Check ONLY Two substrate TYPE BOXES:.
estimate % or note every type present Check ONE (Or 2 & average)

BESTTYPES .50 rirple  QTHER TYPES o0, riFFLE ORIGIN QUALITY
0 O BLDR/SLABS|[10] O AHARDPANMI;: ____ __ [JLIMESTONE[1} O HEAVY [-2]
ao ; FODETRITUS 3 SiLT MODERATE [-1] Substrate
] s — 0 NORMAL [0]

Q;P':’Go XTENSIVE |-2]

Oogd ARTIFECIAL ()

(Score natural substrates; ignore [ RIPIRAP.{0 MODERATE FT maximom
3 2] sludge from point-sources) [J LACUSTU S[] NORMAL [0] 20
Comment B O SHALE[-1] : 3 NONE.[1]
ormments [0 GOALFINES [-:2] ¢
2] INSTREAM COVER Indncate presence 0 to 3: @-Absent; 1-Very smali amounts or if more common of marginal AMOUNT

uality; 2-Moderate amounts, but not of highest quality or in small amounts of highest
quality; 3-Highest quality in moderate or greater amounts {e.g., very large boulders in deep aor fast water, large Check ONE (Or 2 & average;
diameter lod that is stable. well developed rootwad in deepifastwater or deep, well-defined, functional pools. O EXTENSIVE >75% [11]

—— UNDERGUT, BANKS I ‘OXBOWS?BACKWATERS (1]’ [ ¥MODERATE 25-75% [7]
AQUATIG MACROPHYTES {1] [J] ‘SPARSE 5-<25% [3]
~ Z IOGS'ORWOODY DEBRIS [1] [] NEARLY-ABSENT <5% [1]

SHALLOWS(IN

- _B_.o.uL'nER’é:m
[ ROOTMATSTI] %

; Cover m
Comments Maximum ’ g
20 i %

3] CHANNEL MORPHOLOGY Check ONE in each category (Or 2 & average}
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY

O HIGH! 4155, ' :

ODERATE

M ) | Channel
Comments s i - Maximum Hg

20

4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for EACH BANK (Or 2 per bank & average)

River right looking downstream RIPARIAN WIDTH FLOOD PLAIN QUALITY
IJ_‘l 5 EROSION o [] 5wmssisg i'[4 JJEL%FOREST SWAMP‘ IJ_'l EI""CONSERVATlou TILLAGE [1]
MNONETLITTLE!S]: : [T M ) K 0O O'URBAN OR INDUSTRIAL [0]
CON O O5MINING | CONSTRUCTION [0]
0O O HEAVY:/ SEVERET) [ [J.VEL rede

B ‘ Indicate predominant fand use(s)
O [J:OPEN'PASTURE,: ROWCROF [0] ( %

O {JNONE ' past 100m ripanian.  Riparian§
Comments Maximum @ 3
10 S

5] POOL 7 GLIDE AND RIFFLE / RUN QUALITY
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY
Check ONE ONLYT) Check ONE (Or 2 & average) Check ALL that apply
; ‘POOL:WIDTH: THi2] Ll:TORRENTIAL ] LI BLOWH]! P
THI] OVERY.FAST/(] . O INTERSTITIAL:[:1] -

Recreatlon Potentlal
Primary Contact
Secondary Contact!’

{circie ene and comment on back}

e

0.4<0.7m:{2]. , , ‘E WID] FAST.[1]% O INTERMITTENT -2}
L4m [1}: 1 O EDDIEST) - .- Poot/ § '
O« 0 2m:[0]" indicate for reach - pools and riffles. Current § :
Comments Maxr’mu]n; i

Indicate for functional riffles; Best areas must be large enough to support a population [INO RIFFLE [metric=0}

of riffle-obligate species: Check ONE (Or 2 & average).
RIFFLE DEPTH RUN DEPTH RIFFLE { RUN SUBSTRATE RIFFLE ! RUN EMBEDDEDNESS
C'BESTAREAS>10ém[2]. LCTMAXIMUM 3:50cim [2]. [J.STABLE (8:g:: 5; Boulder).[2] i ONONE[2] -
: 1 O rge Gravel)’ Orowiy- . N
[J:UNSTABLE {e:g.; Fine Gravel; Sand)[0]: 0 MODERATE {0] R"‘,g’;";E o ;i
Comments O EXTENSIVE [<1] Mammums

6] GRADIENT
DRAINAGE AREA

wpooL:( ) weupe( ) Gradr’enrgLi ;3
%RUN: C)%RIFFLE:Q Mammuf;zk-

Y

EPA 4520 T 06M6/06
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. : . . » eation’ A ) ) . N
4] SAMPLED REACH Comment RE: Reach consistency/ |s reach typical of steam?, Recreation/ Observed - Inferred, Other/ Sampling observations, Concerns, Access directions, efc,
Check ALL that apply .

METHOD STAGE
D BOAT 1st 'faﬂpiﬁ pass- 2nd
E’WADE OHeH 0O
O L-uUNE up-.-7.0
00 ‘OTHER NORMALD]
| LOW :

DISTANCE iRy .

o

CLARITY B]AESTI-!ETICS D] MAINTENANCE Circle some & COMMENT E]ISSUES F}] MEASUREMENTS
PUBLIC / PRIVATE / BOTH /(NA WWTP / CSO / NPDES ! INDUSTRY
ACTIVE / HISTORIC / BOTH N/ HARDENED r@mm&amme
YOUNG-SUCCESSION-OLD CONTAMINATED / L ANDFILL
SPRAY / SNAG / REMOVED BMPs-CONSTRUCTION-SEDIMENT
MODIFIED / DIFFED QUT / NA LOGGING / IRRIGATION / COOLING
LEVEED / ONE SIDED BANK AEROSIONTSURFACE
RELOCATED / CUTOFES FALSE BANKTMANURE / LAGOON
MOVING-BEDLOAD-STABLE WASH H30 / TILE / H,0 TABLE
ARMOURED / SLUMPS ACID f MINE / QUARRY / FLOW
m} CSOsfSSOsIOUTFALLSf : ISLANDS ! SCOURED NATURAL / WETLAND / STAGNANT  {@ntrénch. ra
IMPOUNDED / DESICCATED PARK ! GOLF / LAWN / HOME eqacy Tree:
¢l RECREAngLN D,:';f,?ﬂ %T:ﬂ FLOOD CONTROL / DRAINAGE ATMOSPHERE / DATA PAUCGITY Legacy

Stream Drawing:
o
T

Cras

_Fropecty Boundry




Primary Headwater Habitat Evaiuation Form
HHEI Score (sum of metrics 1, 2, 3) :

SITE NAMEAOCATION Sictam D l

SITE NUMBER RIVER BASIN DRAINAGE AREA {m#’) .
LENGTH OF STREAM REACH (f) LAT. LONG, RIVER CODE RIVER MILE

DATE_Z/2 /7013 scorer ¥ .Bcwd-lv  COMMENTS

NOTE: Complete Ali Items On This Form - Refer to “Fietd Evatuation Manual for Ohio's PHWH Streams” for instructions

STREAM CHANNEL . )2( NONE / NATURAL CHANNEL . CTRECOVERED (J RECOVERING (] RECENT OR NO RECOVERY
- MODIFICATIONS:

1. SUBSTRATE (Estimate percent of every type of substrate present. Check ONL Y two predominant substrate TYPE boxes
{Max of 40). Add total number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B, HHE|
TYPE PERCENT TYPE PERCENT Metric
OO0  BLDR SLABS [16 pts] T sitiaen - Points
OO0 BOULDER (256 mm)[16 pts] AT LEAF PACKAWOODY DEBRIS [3 pts]
D0 BEDROCK [16 pt} O3 FINEDETRITUS [3 pts) ‘:’bs:il;
OO0  cOBBLE (65256 mmy[2 pts] 2 LAY or HARDPAN [0 pt] =
OO  GRAVEL (264 mm) {9 pts] OO0 Muckopts) é j
OO0  sAND(<2 mm)[6 pts] O ARTIFICIAL [3 pts] ;
mw.mn.:i
Tcial of Percentages of o e (B} A+B
Bidr Slabs, Boulder, Cobble. Bedrock 3 3
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:
2. Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 f) evaluation reach at the time of Pool Depth
evalualion. Avoid plunge pools from road cuiverts or storm water pipes) (Check ONLY one box): Max = 30
O >30centimeters [20 pts] 2 >scm-10em [15 pts] :
O »>225 -30em30pts) 3 <Scmifpts) . ‘g
) >10 - 22.5 em [25 pte] CJ  NO WATER OR MOIST CHANNEL [0 pts) ) { 3
o | =]
COMMENTS MAXIMUM POOL DEPTH {centimeters):
1 BANK FULL WIDTH {Measurad as the average of 3-4 measugnenls) {Chack ONLY one box): Bankfull
O > a0metera> 13) (30 pts) >1.0m - 1.5m (> 3 3"- 4 8" [15 pts)
O »>30m-40m ¢ & 7 - 13) {25 pts) O <10mi<3) (5 mpsl
O >15m-30m (=46 & 7) [20 pes]
COMMENTS_C .~ ‘{M " L*QCI AVERAGE BANKFULL WIDTH (meters)
This Information must also be comptetad
RIPARIAN ZONE AND FLOODPLAEIN QUALITY “NOTE: River Lefl (L) and Right (R) as iooking downstreamtr
RIPARIAN WIDTH FLOODPLAIN QUALITY
L R (Per Bank) L R {Most Fredominant per Bank} L R
Wide >10m M Mature Forest, Wetland oa Conservation Tillage
D ) Moderate 5-10m m) D mamre Farest, Shnb or Old aa Urban or industrial
OO Namow<sm OO  Residential, Park. New Field a0 gf:p" Pasture. Row
OO0 Nene O} Fenced Pasture oo Mining or Canstruction
COMMENTS )
FLOW REGIME {Af Time of Evaiuatian) (Check ONLY one box): T
_Ja/ Stream Flowmng O Muoist Channel, isolated poois. no flow (tntermittent)
1 Subsurface flow with isolaied pools {Interstitial) a Dry chennel. no water {(Ephemeral}
COMMENTS
SINUOSITY (Number of bends per 51 m (200 i) of channel) (Check ONLY one box):
None 10 L} 20 a 3o
O os a s 2 s a =
1]
STREAM GRADIENT ESTIMATE
O riat ws araom O Pat to Moderate /Q’ﬁodemtc 2 100 m (0 Moderate to Severe {C1 severe cinnrran

PHWH Form Page - 1
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ADDITIONAL STREAM INFORMATION (This Infermation Must Alsc be Cempisied):

QHEI PERFORMED? - 3 ves Zﬁo QHEl Score (If Yes, Altach Campleted QHEI Form)

DOWNSTREAM DESIGNATED USE(S)

{7 wwH Name: Distance from Evaluated Stream
O cwH Name: Distence from Evaluated Stream
D EWH Name: Distance from Eveluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION
USGS Quadrangle Name: Vr re 6’0‘-"@/ NRCS Scil Map Page: NRCS Soil Map Stream Order _
County: Hﬂfd - Township / City: ?Ocl C' ‘ ‘HL ; KY

MISCELLANEQUS

Base Flow Conditions? (Y/N). I Date of tast precipilation; Zﬁi/ Zot 3 Quantity:

Photograph Information:

Elevated Turbidity? (Y/MN): Cancpy (% open):

were samples callected for water chemistry? (Y/N): {Ncte lab sample no. or id. and aftach resuits) Lab Number:
Fietd Measures:  Temp {°C), Dissolved Oxygen (mg/) pH{S.U.) Conductivity (umhos/cm)
Is the sampling reach representative of the stream (Y/N)____ It not, please explain:

Addeional camments/description of polution impacis:

BIOTIC EVALUATION

Performed? {Y/N); (u {lf Yes, Record all abservations. Voucher colleclions optional. NOTE: all voucher samples must be labeled with the site
1D pumber. include appropriate fild data sheets from the Primary Headwater Habitat Assessment Manual)

Fish Observed? (Y/N) Voucher? (Y/N} Salamanders Observed? (Y/N) Voucher? {(Y/MN)
Frogs of Tedpoles Observed? (Y/N) Voucher? (YMN) Aguatic Macroinvertebrates Observed? (Y/N) Voucher? (Y/M)

Comments Regarding Biology:

DRAWING AND NAR| IVE DESCRIPTION OF STREAM REACH (This must be completed);
Inciude Important landmarks and features of Intefest for site evaluation a; ative description of the stream's location

DITh Page -
JUng 26, 2008 Rewigon




Primary Headwater Habitat Evaluation Form

SITE NAMEALOCATION __ e gopme 12,

HHEI Score {sum of metrics 1,2, 3) :

LENGTH OF STREAM REACH (1) LAT. LONG. RIVER CODE
DATE ZZ'%! 261 sCORER K. /Jow b comMENTS

SITE NUMBER RIVER BASIN DRAINAGE AREA (mi%}
RIVER MILE

NOTE: Complete All items On This Form - Refer to “Field Evaiuation Manual for Ohio’s PHWH Streams” for Instructions

STREAM CHANNEL [0 NONE 7 NATURAL'CHANNEL () RECOVERED [ RECOVERING () RECENT OR NO RECOVERY

MODIFICATIONS:

1.

SUBSTRATE {Estimate percent of every type of substrate present. Check ONL ¥ two predominant substrate TYPE boxes

(Max of 40). Add total number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B. HHE_'
TYPE PERCENT TYPE PERCENT Metric
iJ0J  EBLDR SLABS [15 pts} SILT [3pY) Points
i1 BOULDER (>256 mm) [16 pts] LEAF PACKAVOODY DEERIS (3 pts]
00  BsEDROCK (8ph O 0, FINEDERITUS [3 pts] i’bstr:tg
) ax =
OO0  coBBLE (65256 mm) [1Z pts] 0O 75 "CLAY or HARDPAN [0 ptl _ !
(0  GRAVEL (264 mm)[3 pts] OO0  muckppts] g i
OO  saND(<2mm) {6 pts]. OO0  ARTIFICIAL [3 pts]
Tetat of Percentages of {A) (B) B
Bick Slabs, Boulder, Conpie. Bedrock _ () 2, 3 At
SCORE QF TWQ MOST PREDOMINATE SUBSTRATE TYPES: TQTAL NUMBER OF SUBSTRATE TYPES:
2, Maximum Pool Depth (Measure the maximum poo! depth within the 61 meter (200 ft) evaluation reach at the time of Pool Depth
evaluation, Avaid plunge pools from road cuiverts or storm water pipes) (Check ONLY one box): Max = 30
3 > a0 centimeters {20 pts] . >5cm-10cm {15 pts]
) =225 -30em [30 pts) JZI’ <5cm[5 pts)
D > 10 - 22.5 cm [25 pts] D NO WATER OR MOLST CHANNEL [0 pts] ; S..
COMMENTS MAXIMUM POOL DEPTH {centimaters): §
3 BANK FULL WIDTH (Measured as the average of 3-4 measurements) (Check ONLY one box):
O > s0meters(> 13) [0 pte) (F >10m-15meF3- 48 M5ps}
) >30m-40m (> & 7- 13} [25 pta) O <10m(<T3Bps}
O >15m-30m 4 8- 9 7) (20 pis}
COMMENTS AVERAGE BANKFULL WIDTH (metars} #
This information must also be completed
RIPARIAN ZONE AND FLOODPLAIN QUALITY ANOTE: River Left (L) and Right (R) as looking downstreamy
RIPARIAN WIDTH FLOODPLAIN QUALITY
L R (Per Bank) L R {Most Predominant per Bank) L R
Z/ﬂ/ Wide >10m Q/Q/ Mature Forest, Weliand oa Conservation Tillage
O Moderate 5-10m min) ::i";:fwr‘ Forest, Shrub or Old O3  urben or Industrial
R
OO0 Nemow <5m D Residential, Park, New Field J0 gfo‘:‘ Pasture. Row
OO  nNewe 30  Fenced Pasture (DO  Mining or Construction
COMMENTS
FLOW REGIME ¢Af Time of Evaiuation) (Check ONLY one box):
E Streern Flowing D Moaist Channel, isclated pools. no flow (Intermittent)
[} subsurtace flow with iscleted pools (Interstitial) () Dry channel. no water (Ephemeral)
COMMENTS
SINUQSITY (Number of bends per 51 m (200 ) of channel) (Check ONLY one box):
Nore O 1o 2.0 3 30
O os O s X 2s 3 a3
STREAM GRADIENT ESTIMATE
O Fiat 105 01100 n 7 Fiat to Moderate ) Moderate [ 100 m {7 Moderate to Severe () severe (10 2100 a1

PHWH Farm Page - 1
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' |
ADDITIONAL STREAM INFORMATION (This Information Must Also be Completad):

QHEI PERFORMED? - (3 ves }é No QHEI Score (i Yes, Attach Completed QHE! Form}

DOWNSTREAM DESIGNATED USE(S)

O WWH Name: Distance from Evaluated Stream
O cwH Neme: Distance from Evaluated Stream
3 ewH Name: Distance from Evaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION

L
USGS Quadrangle Name,_ Y472 broe NRCS Soil Map Page:; NRCS Soil Map Stream Order

County: H"ij-' n Township / City: MG“ Fﬁ, KV

MISCELLANEOUS

Base Fiow Condltions? (Y/N); Y Dats of last precipitation: ZA]/ZG’ 3 Quentity._ 2. 2.1 0

Photograph information:

Elevated Turbidity? (Y/MN): [\_‘ Canopy (% open): i 0 74?

Woere samples callected for water chemistry? (Y/N): A/ (Note lab sampie no. or id. and attach resulis} Lab Number:

Fiald Measures: Temp {°C) Cissolved Oxygen {mgd) PH (5.U) Conductivity (pmnosicm) _

Is the sampling reach representative of the stream (Y/N) if not, please explain:

Addttional comments/description of poliution Impacts;

Blonc EVAI7.,QATIC’N

Performed? (Y/N): (If Yes, Record all chservations. Voucher collections optional, NOTE: all voucher samples must be labeled with the site
1D number. Include appropriate field data sheets fram the Primary Headwater Habitat Assessment Manual)

Fish Observed? (Y/N) Voucher? (Y/N) Salamanders Observed? (Y/N) Vaucher? (Y/N)
Frogs of Tedpotes Observed? (Y/N) Voucher? (Y/N) Aquatic Macrainvertebrates Observed? {Y/N) Voucher? (Y/MN)

Comments Regarding Biclogy:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM RE%E:! This must be completed):
Include kmportant landmarks and othe, & ; o

n of the Streain’s locatlon
FLOW a

va descripti

‘83 of Interest for site evaluation NT

A
¥y,

l“‘/t'/_fO/?

ommn Page -
Juné 20, 2008 Rewision




Primary Headwater Habitat Evaluation Form
HHE! Score (sum of metrics 1, 2, 3) :

SITE NAME/LOCATION 102
SITE NUMBER RIVER BASIN DRAINAGE AREA (mid)
LENGTH OF STREAM REACH (f) LAT. LONG. RIVER CODE RIVER MILE

pate 7/3 /200> scorer _Kirlorli _ coMMENTs

NOTE: Compiete All Items On This Form - Refer to “Field Evaluation Manual for Ohio’'s PHWH Streams” for Instructions

STREAM CHANNEL . ZINONE/NATURAL CHANNEL (D RECOVERED LI RECOVERING [T RECENT OR NO RECOVERY
'MODIFICATIONS: '

1. SUBSTRATE (Estimate percent of every type of substrate present. Check ONLY two predominant substrate TYPE boxes
(Max of 40). Add total number of significant substrate fypes found (Max of 8). Final metric score is sum of boxes A & 8. HHEI
TYPE PERCENT TYPE PERCENT Metric
L)  BLDR SLABS[16 pts) T siTppy — ; Points
Y  BOULDER (>256 mmj 16 pts]- AT LEAF PACKAWOODY DEBRIS [3 pts) E
(D) eeprock [16pt] ]  FINEDETRITUS [3 pts] _ } ?anmT:
(0 CORBLE (85-256 mm) 12 pts]- (127 CLAY or HARDPAN [0 p1) =2
(0  GRAVEL (2-64 mm) [9 pts]- OO0  Muck o pts}
O30  sAND(<2 mm) [6 pts] OO0  ARTIFICIAL [ pts] -
Total of Percentages of {A) {8)
Bidr Slabs, Soulder, Cobble. Bedrock 3 A
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:
2. Maximum Paol Depth (Measure the maximum pooi depth within the 61 meter {200 ft) evatuation reach at the time of Pool Dapth
evaluation. Avoid plunge pools from road cutverts or storm water pipes)  (Check ONLY one box): Max = 30
1 =30 centimeters [20 pts] . 0  »5em- 10 cm[45 pis]
0 > 225 -306m 30 pts] : 2 <scmspts]
3 >10-225cm[25pts] 8 NOWATER OR MOIST CHANNEL [8 pts] ; 5_ -
i ;
COMMENTS MAXIMUM POOL DEFTH {centimeterg): %

3. BANK FULL WIDTH {Measured as the average of 3-4 measurements} {Check ONLY one box}: Bankfuil
0 > 40maers > 13) [30 pts] 0, >10m - 1.5m (>3 3"- 487 {15 pts} Width
1 =30m-40m (>0 7°- 13) [26 pts]. JZ’ < 41.0m{< 337 {5 pes] =
O >15m -30m (488 7)[20 ps) s g b3

%
2 5
COMMENTS AVERAGE BANKFULL WIDTH {maters) ;

This Information must also be completed
RIFPARIAN ZONE AND FLOODPLAIN QUALITY ANROTE: River Left (L) and Right (R) as looking downstreamfr

RIFPARIAN WIDTH FLOODPLAIN QUALITY
zLI,R . (Per Bani) L R (Most Predominant per Bank) L R
ﬂ Wide >10m D D Mature Forest, Wetland () D Conservation Tillage
00 Moderate 5-10m oA ::::t”fe Forest. Shiub or Old T3 urban or Industrial
OO0 Nerow <5m 0O Residential. Park. New Field min) gf;" Pasture. Row
OO  Nore OO0 Fenced Pasture 31 Mining or Construction
COMMENTS

FLOW REGIME (At Time of Evaluatior)  (Check ONLY one box).
Stream Flowing ﬁ’ Mcist Channel, isalated pools. no flow (Intermittent)
Subsurtace Alow with isolated pools (Interstitial) ! Dry channel. ne water (Ephemeral)
COMMENTS. Egheeveral clicane / f"a"r” oA ehiin Burnd Sersrvd Bodey prvefe :w-'u?
t < 7

SINUQSITY (Nurmber of bends per 61 m (200 ft) of channel) (Check ONLY one box): \

None 0. 10 2.0 J 30
O os 15 (3 25 a =2
STREAM GRADIENF ESTIMATE
iZJ Flat w5 nrtoa ny Flat to Moderate a Maoderate 12 w100 m {77 moderate to Severe (1 Severe t1o nros 1

PHWH Form Page - 1
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ADDITIONAL STREAM INFORMATION (This Information Must Also be Completed):

QHEI PERFORMED? - [JJ Yes/do QHEI Score {1 Yes, Altach Completed QHEI Form)
DOWNSTREAM DESIGNATED USE(S)
3 wwH Name: Distance from Evaluated Stream
(7 cwH Name: Distance from Evaluated Slream
7 ewH Name: Distance from Evaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION
USGS Quadrangle Name; LlLW’ Grove. NRCS Soit Map Page: NRCS Sail Map Stream Craer
County: L. din Township / City. ﬂc? dJ (/:';F— K 4

MISCELLANEOUS

) {(r
Base Flow Condltions? (WN):_;"}_ Date of last precipitation: 17 / // / 7013 Quantity,_2— &

Photograph Information

Elevated Turbidity? (Y/N) Canopy (%
Were samples calected for water chemistry? (Y/N). {Note lab sample no, or id, and attach results) Lab Number: __

Field Measures: Temp {°C) Disscived Oxygen (mgd) pH(S.U.) Conductivity (pmhos/cm)

Is the sampling reach representative of the stream (Y/N} Hnot, please explain:

Additional comments/description of poliution impacts;

BIOTIC EVALUATION

(If Yes, Record all cbsenations. Voucher collections optional, NOTE: all voucher samples must be [abeled with the site
ID number. Inchude appropriate field data sheets from the Primary Headweter Habitat Assessment Manual)

Perfarmed? (Y/N):

Fish Observed? (Y/N) Voucher? (Y/N) Salamanders Obsarved? (Y/N) Voucher? {Y/N)
Frogs or Tadpoles Observed? (Y/N) Voucher? (Y/MN) Aguatic Macrainvertebrates Observed? (YN} Voucher? (Y/N)

Comments Regarding Biology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH {This must be completed):
include Important landmarks and other features.ofinterest for site evaluation and a narrative description of the stream’s [ecation

JAing 20, 2008 Rewisicn



http:features.of
http:7///7.42

Primary Headwater Habitat Evaluation Form
HHEI Score (sum of metrics 1,2,3) :

SITE NAMEA.OCATION

SITE NUMBER RIVER BASIN DRAINAGE AREA (mi)
LENGTH OF STREAM REACH (ft) LAT LONG. RIVER CODE RIVER MILE

DATE 212[?0‘3 SCORER _J£. 6301\ COMMENTS

NOTE: Complete All items On This Form - Refer to “Field Evaluation Manual for Ohio's PHWH Streams” for Instructions

STREAM CHANNEL - (7] NGNE / NATURAL CHANNEL [ RECOVERED [ZFRECOVERING [T] RECENT OR NG REGOVERY
‘MODIFICATIONS:
1. SUBSTRATE (Estimate percent of avery type of substrate present, Check ONL Y two predaminant substrate TYPE boxes
{Max of 40). Add total number of significant substraie types found (Max of 8). Final metric score is sum of boxes A & B, HHEI
TYPE PERCENT TYPE PERCENT Metric
L)  BLOR SLABS[16 pts] OO0)  swtppy Points
OO  BOULDER (>256 mm) {15 pts] & LEAF PACKAWOODY DEBRIS [3 pts]
30 BEDROCK [6ph) %3 FINE DETRITUS [3 pts) i“::‘_’i‘:
OO  CcoBBLE (85258 mm) [12 pts] O  CLAY or HARDPAN [0 pt] —
OO GRAVEL (264 mm) [9'pts} OO0  Muck[o pts] _g' ?
OO0  sAND (<2mm)[6 pts] OO  ARTIFICIAL [ pts) B
[AF R T
Totai of Percentages of (A} {B) A+B
Bidr Slabs, Boulder, Cobble, Bedrock 3 2
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:
2, Maximum Pool Depth (Measure the maximum pool depth within tha 61 meter (200 1{) evaluation reach at the time of Poaol Dapth
evaluation. Ayoid plunge pocls from road cutverts or storm water pipes)  [Check ONLY one box): Max = 30
“» 30 centimeters [20 pts] ] >5cm-10 om[15 pts] -
0, >225 -30cm [30 pts} 0  <scm{5pts) B
)= SRSy 22.5 cm [25 pts}] . ) _NOWATER OR MOIST CHANNEL [0 pts) | Z 3
COMMENTS MAXIMUM POOL DEPTH (centimeters):
3 BANK FULL WIDTH (Measured as the average of 24 measurements) [Check ONLY one box);
O > 4.0maters (> 13} [30 pts] O >10m-15me33°- 48 1Spts]
) >30m-40m (> & 7~ 13) [25 ps} O <10m(s 237 5ms]
(ﬂ >15m -30m (> 4' 8- % 77 [20 pis] 2
D
COMMENTS AVERAGE BANKFULL WIDTH {maters)

This Informatlon must also be completed
RIPARIAN ZONE AND FLOODPLAIN QUALITY ArNOTE: River Left (L) and Right {R) as looking downstreem<r

RIPARIAN WIDTH FLOODPLAIN QUALITY
L (Per Bank) L R (Most Predominant per Bank) L R
Wide >10m OO mature Forest, Welland 00O  Conservation Tillage
A0 Moderate 5.10m ZT,ZI/ are Forest, Shnub or Oid OO utban or naustrial
OO Namow <5m O Residential. Park, New Field a0 gfo':)" Pasture, Row
i None O  Fenced Pasture o0 Mining or Construction

COMMENTS

FLOW REGIME (At Time of Evaluation} {(Check ONLY one bo‘:xf:

/ZI' Stream Flowing

Maist Channel, isalated pools, no flow (Intermittenty

O subsurface flow with isolated pools (Interstitial) (O  Dry channet, no water (Ephemerat)
COMMENTS
SINUOSITY (Number of bends per 61 m (200 ) of channel)‘é‘i;};ck ONLY one box).
(0  None O 1o 20 d zo0
O os 3 s £} 25 3 -3

STREAM GRADI ESTIMATE
O Fat w5 000 L] | Flat to Moderate (3} Moderate 2 vioe m 1 Moderate to Severe [ severe ria it m

PHWH Form Page -1
une 20, 2008 Ravision




ADDITIONAL STREAM INFORMATION (This information ust Alsg be Completed);
QHE! PERFORMED? - [J Yes ﬂfu QHEI Score (If Yes, Attach Completed QHE} Form)

DOWNSTREAM DESIGNATED USE(S)

7 wwH Name: Distance from Evaluated Stream
() cwH Neme: Distance from Evaluated Stream ___
) ewH Name: Distance from Evaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION
USGS Quadrangle Name:; (/D"@ é‘f&uﬂ NRCS Sall Map Page: NRCS S0il Map Stream Order _____
County: “0‘-“’)’ I Township / City. @(A‘ch‘xﬁp K V

MISCELLANECQUS

i
Base Flow Conditions? (Y/N): ‘/ Date of last precipitation: 7A ’/ 2613 Quantity:_Z_f_ﬁ__

Photograph Information:

Elevated Turbidity? (YMN). _/~ _ Canopy (% open): _I_D_ZZ_,__

wWere samples coilected for water chemistry? (Y/N); (Note tab sample no. or id. and attach resuits) Lab Number:
Field Measures: Temp (°C). Dissotved Oxygen {mgh) pPH{SU.) Conductivity (umhos/crm) o
Is the sampling reach reprasentative of the stream (Y/N) If not, piease explain:

Additional comments/description of pollution impacts;

BIOTIC EVALHAT!ON
Performad? {(Y/MN}: {if Yes, Record ali abservations. Voucher collections optional. NOTE: all voucher samples must be [abeled with the site

|0 number. Include appropriate fisdd data sheets from the Primary Headwater Habitat Assessment Manual)

Fish Observed? (Y/MIN) Voucher? (Y/N) Satamanders Observed? (Y/N) Vauchet? (Y/N)
Frogs or Tadpotes Observed? (Y/N) Voucher? (Y/N) Aquatic Macrainvertebrates Observed? (Y/N), Voucher? (Y/N)

Comments Regarding Bidogy:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed):
Inciude mportant landmarks and other features of interest for site evaluation and a narrative description of the stream's location

o /

Eﬁﬁﬁ iunn iagn - i .
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Qualitative Habitat Evaluation Index

QHEI Score: i

o =il AN and Use Assessment Field Sheet_
Stream & Location: S“Mﬁi"‘] £ RM: ) Date_7 13 [ 203
Scorers Full Name & Affiliation:

H - . i rifi
RiverCode:__ - __ - __ _STORET# _ Latflong. — yg . O
1] SUBSTRATE Check ONLY Two substrate TYPE BOXES:

estimate % or note every type present Check ONE (Or 2 & average)
BEST TYPES pooL riFrLe = OTHER TYPES POOL RIFFLE ORIGIN_ QUALITY
1 CJ L'MESTONE I O HEAVY [-21.

§rad ,21 HARDPAN RL

MODERATE[-1] Substrate
ST “ NoRMAL 10] .
___________ O FREE[}.., .
ART] ‘gpn (YEXTENSIVE [-2] ay;
(Score natural substrates; ignor sgnore I RIPIRAPR, %, JAMODERATE [-1] yp 0 o)
NUMBER OF BEST TYPES: L4 réf2] sludge from point- saurces) [JLACUST! [] NORMAL [0] 20
Comments JZT' 3orlessio]: O SHALEf1] [ NONE [1]
4 O COALFINES-2]”
2] INSTREAM COVER Indicate presence 0 to 3: 0-Absent; 1-Very small amounts os if more common of marginal AMOUNT

quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest
quality, 3-Highest quality in moderale or greater amounts (e ? very large boulders in deep or fast water, large Check ONE (Or Z & average)
diameter log that is siable. well developed rootwad in deepl ast water or deep. well-defined, functional pools. [ .EXTENSIVE >75% [11]

UNDERCUT:BANKS[1]: OXBOWS; BACKWATERS {1]: 7/ MODERATE 25.75% [7]
OVERHANGING VEGET, 4 AQUATICMACROPHYTES:[1] [ SPARSE 5-<25% [3]

[ SHALLOWS'(IN'SLOW.WATI ouL 1 LLOGS'ORWOODY.DEBRIS [1] [] NEARLY'ABSENT <5% [1]
] ROOTMATS[1] i & Cover
Comments - Maxumum
3] CHANNEL MORPHOLOGY Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
O HIGH 8] 2 CE ‘ i

O NONE 1] 5. 3GOR | [ REGENT.ORNG 1 S Channel
Comments Ma)"m”m ! I
4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for EACH BANK (Or 2 per bank & average)
River right looking downstream . RIPA RIAN WIDTH FLOOD PLAIN QUALITY
EROSION ; raf %’FOREST I SWAME,[3]; . [ Bl CONSERVATION TILLAGE [1]
mla NONE / LITTEE[3] 1A 8HRUBOR O O O:URBAN-OR INDUSTRIAL [0]
g oo 7.0 CI'MINING / CONSTRUCTION [0}
i HEAVY./SEVEREM]' (1O | FENCEDIPAS] " Indicate predominant iand use(s)
E] D ‘N NE [0 D D OPENPASTURE,ROWCRO [0] past 100m nparian, Riparian JS.. i
Comments ’ Max:mu;g =3

5] POOL / GLIDE AND RIFFLE / RUN QUALITY e ;
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential ‘
Check ONE (ONLYD) Check ONE (Or 28 average) apply Primary Contact |

‘ : - Secondary Contact::

{circle ane and comiment on I}acki

[ 64407 [21 : o
['0.2<0:4m’ LU " JXMODERATE[1]: Pool/
0'<.0:2m [0] . Indicate for reach - poais and nffle Current g :
Comments Max””“;’,’, ;
Indicate for functional riffles; Best areas must be large enough to support a population -
of riffle-obligate species: Check ONE {Or 2 & average). [3NO RIFFLE [metric=0}
RIFFLE DEPTH RUN DEPTH RIFFLE i RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
[J'BESTAREASS 10cm"[21 MAXIMUM ‘(e.g:Co uidery: CONONE:[2] -
BESTAREAS 51061 O LOW 1], . Riffle /
BEST AREAS!< 5¢ci ,EmoDERATE {0] Gl
" xlmetrd [ EXTENSIVE [-1] Maximam

Co;h;henfs *
6] GRADIENT(
DRAINAGE AREA

%P : %GLIDE: Gradient
wPooL:(___ ) % _ D M;Z,Ji',:, £
%RUN: () %RIFFLE( ) m

""" " OBM6I06

S (?3

E;ﬁA 452 0 et



. ; . | 2 o i ; . H H 1 3
AJ SAMPLED REACH Comment RE: Reach consistency/1s reach typical of steam?, Recreation/ Observed - Inferred, Other/ Sampling cbhservations, Concerns, Access directions, etc.
Check ALL that apply

METHOD STAGE

IE}O T: 18! -sarrl;_)le pasg- 2nd
R

D] MAINTENANCE Circle some & COMMENT E] ISSUES F] MEASUREMENTS
PUBLIC / PRIVATE / BOTH !ﬁg WWTP / C50 / NPFDES / INDUSTRY '
ACTIVE HISTORIC / BOTH/ HARDENED / URBAN / DIRT&GRIME
YOUNGSUCCESSIONYOLD CONTAMINATED / LANDFILL
; SPRAY f SNAG / REMOVED BMPs-CONSTRUGTION-SEDIMENT
1 MODIFIED / DIPPED OUT / NA LOGGING / IRRIGATION / COOLING
meters ~ LJ SEGCHI DEPTH LEVEED / ONE SIDED BANK §EROSIONISURFACE
CANOPY -« cm RELOCATED / CUTOFFS FALSE BANKTMANURE / LAGOON
L g MOVING-BEDLOAD-STABLE WASH H,0 / TILE / Hz0 TABLE
cm ARMOURED / SLUMPS ACID/ MINE / QUARRY / FLOW
sISSO: ISLANDS / SCOURED NATURAL / WETLAND / STAGNANT
IMPOUNDED / DESICCATED PARK / GOLF / LAWN / HOME epacy Tree:
CIRE CREA?;g,fV D,’:‘,‘,f,‘;z'g",‘;*ﬁ FLOOD CONTROL / DRAINAGE ATMOSPHERE / DATA PAUCITY Legacy

Stream Drawing:

A e ﬁ/bu
D 4




Primary Headwater Habitat Evaluation Form
HHE! Score (sum of metrics 1,2, 3) :

SITE NAMEAOCATION ___ Lheemm _
SITE NUMBER RIVER BASIN DRAINAGE AREA (mi?)
LENGTH OF STREAM REACH (f) LAT. LONG. RIVER CODE RIVER MILE

pate_/2/ 153 SCORER COMMENTS

NOTE: Complete All tems On This Form - Refer to “Field Evaluation Manual for Ohio’s PHWH Streams™ for instructions

STREAM CHANNEL (I NONE / NATURAL CHANNEL (1 RECOVERED () RECOVERING QI RECENT OR NO RECOVERY
"MODIFICATIONS:

1. SUBSTRATE (Estimate percent of every type of substrate present. Chack ONL Y two predominent substrate TYPE boxes

{Max of 40). Add total number of significant substrate types found (Max of 8). Final melric score is sum of boxes A & B. HHEI
TYPE PERCENT TYPE PERCENT Metric
TJO}  BLDR SLABS [16 pts] | SILT {3 p1] Points
OO  BOULDER (»256 mm) [16 pts] 033  LEAF PACKAWOODY DEBRIS [3 pts]

OO seorock et 0O FINE DETRITUS [3 pis) fd”"‘:j‘;
OO0 coBsLE (65256 mm) [12 pts] @O cLAY or HARDPAN [0 pt] =
OO0 GRAVEL (2-64 mm) 9 pts]. O - muck pts) | G
OO  sAND (<2 mm) I8 pts] O  ARTIRCIAL (3 pts] :
(SR
Tota) of Percentages of {A) (B) & A+B
Bldr Stabs, Baulder, Cobble, Bedrock (D) |
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:
2. Maximum Pool Depth (Measure the maximum pool depth within the 61 marer (200 1Y) evaluation reach at the time of Pool Depth
evaluation. Avaid plunge pools from road culverts or storm waler pipes)  (Check OMLY one box): Max =30
} .>30 centimeters [20 pts} > 5¢cm- 10 cm {15 pts) "
O >225.-30cm [0 pts) O <scm[5pts) i
0 _>10 -225em[spts] . ) _NOWATER OR MOIST CHANNEL [0 pts] i
i TR
COMMENTS MAXIMUM POOL DEPTH (centimeters):

3. BANK FULL WIDTH {Meoasurad as the average of 3-4 measurements) {Check ONLY one box): Bankfull
O > 4.0 meters (> 13).[30 pta] O >10m-15m{>F3"- 48 (15 pts) width
O >30m-40m 7 - 1) R5pts] B <10m(s33Vi5ms] -

O >15m-30m (>48 -9 7[20 pte]
COMMENTS AVERAGE BANKFULL WIDTH (metars)

This information must also be completed
RIPARIAN ZONE AND FLOODPLAIN QUALITY ANOTE: River Left {L) and Right (R) as lcoking downstream <y

RIPARIAN WIDTH FLOODPLAIN QUALITY
L R (Per Bank) L R (Most Predominant per Bank) L R
& El Wide >10m “l El Mature Forest, Welland C] a Conservalion Tillage
DO  Moderate 5-1om (1] ‘memature Forest, Shrub or Old OO  urban orindustrial
Field
OO  Nemow <sm (O  Residential, Park, New Field ao gf;" Pasture. Row
0 wNone OO0  Fenced Pasture OO  Miing o Construstion

COMMENTS

FLOW REGIME (At Time of Evaluation) (Check ONLY one box):

Stream Flowing Moist Channel, isalated pools. no fiow (Intermittent}
Ol subsurface flow with isolated pools (interstitial) ]  Dry channel. no water (Ephemeral)

COMMENTS

SINUOSITY (Number of bends per 61 m (200 ft) of channel) (Check ONLY one box):
O  None O 10 2.0 0 3o
U Y O is 0 25 [

STREAM GRADIENT ESTIMATE

D Flat 0.5 rr100 r) ﬂFlat to Moderate £ Mogerate {2 £100 1) 3 Moderate to Severe ) severe (10 k100 m

PHWH Form Page -1
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|

ADDITIONAL STREAM INFORMATION {This informatlon Must Also be Compisted):

QHE! PERFORMED? - O ves E’ No QHME Score (If Yes, Attach Completed QHEI Form)
DOWNSTREAM DESIGNATED USE(S)
) wwH Name: Distance from Evaiuated Stream
O cwH Name: Distance from Evaluated Stream
D EWH Name: Distance from Evaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION

USGS Quadrangle Name: \/l(\"'e_ 6’“’{, NRCS Soil Mep Page: NRCS Sail Map Stream QOrder
County: H““’J' ~ Township / City: ‘LMO{( i K ‘u’/

MISCELLANEOUS

gase Flow Condilions? (Y/MN), V Date of last precipitation: ’)/’/{é Quentity,___2... 2.4

Pholograph information:

Elevated Turbidity? (Y/N): 52 Canopy (% open): ___| 07,
wWere samples collected for water chemistry? (Y/N): (Note lab sample no. or id. and attach results) Lab Number:__

Field Measures: Temg (°C) Dissolved Oxygen (mgA) pH (S.U) Conduclivity {(pmhos/cm)

|s the sampling reach representative of the stream (Y/MN)_ ] If not, piease explain:

Additional comments/description of potiution impacts:

BIOTIC EVALUATION

Perfamad? (Y/N). __A ! {lf Yes, Record all cbservations. Voucher collactions optional. NOTE: all voucher samples must be labeled with the ste
1D number. inchude apprepriate field data sheets fram the Primary Headwater Habitat Assessment Manual)

Fish Observed? (Y/N) Voucher? (Y/N) Salamanders Obsenved? (Y/N) Voucher? (Y/MN)
Frogs or Tadpoles Observed? (Y/N) Voucher? (Y/N) Agquatic Macrainvertebrates Observed? (Y/N) Voucher? (Y/N)

Comments Regarding Biciogy:

DR.A\WING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed):
Inctude Impartant landmarks and other features of Interest for site avaluation and a narratlve description of the stream’s location

\ ;o ~ b
3 x L‘i \ > b i \\
. “ .
B & ‘
] N s "E . ‘15“ ;_}qd“ “ N~ s \
FLOW4 ',_l\-‘_/ | i ‘: ~ _3 xa s Wit
- E\——- . _.:‘:_ ’ % : QQ\\\ \ \\ AN &
A N\ o G N o L
B e
¢ e ! T~ : T —
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OhioEPA Primary Headwater Habitat Evaluation Form ,

HHEI Score {sum of metrics 1, 2,3) : |

SITE NAME/LOCATION ___ g4,

SITE NUMBER RIVER BASIM DRAIMAGE AREA (mi’)
LENGTH OF STREAM REACH (t} LONG. RIVER CODE RIVER MILE

LAT. i __
DATE 7!3;{ 0% scoRER T Maian KR, lin COMMENTS 2wl Pfqu‘:l Wl Jf ®lewa 1

NOTE: Complete All ltems On This Form - Refer to “Field Evaluation Manual for Chio's PHWH Streams” for Instructions

STREAM CHANNEL - D—NONE'I NATURAL CHANNEL (D RECOVERED (0 RECOVERING [Xl RECENT OR NO RECOVERY

MODIFICATIONS:

1. SUBSTRATE (Estimate percent of every type of substrate present. Check ONL Y two predominant substrate TYPE boxes
(Max of 40). Add total number of significant substrate types found (Mex of B). Final melric score is sum of boxes A & B. HHEI
TYPE PERCENT TYPE PERCENT Metric
TJT]  BLDR SLABS [16 pts) O suTapy — Points
OO  SOULDER (>256 mm) 16 pts] OO0 LEAF PACKWOODY DEBRIS [3 pis]
) eeorock (8py OO0 FINEDETRITUS 3 pts) i‘“:xsgif;
OO0  cOBBLE (65256 mm) [12 pts] O@  CLAY or HARDPAN [0 p1) 10
OO  GRAVEL (2-64 mm) [9 pts] OO  muck[o pts) | B
OO  SAND{<2 mm)[6 pts] OO  ARTIFICIAL {3 pts) _
Total of Percentages of {A) (B)
Bldr Siabs, Boulder, Cobble, Bedrock o |
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:
2. #aximum Pool Dapth (Measure the maximum pool depth within the 61 meter (200 1) evaluation reach at the time of Pool Depth
evaluation, Avoid plunge pools from road culverts or storm water pipes)  (Check ONLY one box): Max = 30
3 »30 centimeters {20 pts] . 1 >Sem-10cm {15 pts] s
O =225 -30cm B0 pis] O <5cm(5pts] o [
O __>10 - 22.5 cm [25 pts] X NO WATER OR MOIST CHANNEL [0 pts] q > 1
y O [LPEDI IR
COMMENTS MAXIMUM POOL DEPTH {centimeters): ;
3. BANK FULL WADTH (Maasured as the average of 3-4 measurements) {Check ONLY one box): Bankfull
O > 40meters > 13) 30 pis) O >10m-15m@ 3 3°-487 (15 pts]
O >30m -40m (> 57 - 13)[25 pta) &  <ctom(s 33 BEms
O >15m -3.0m (>4 8- 5 7} [20 pts] = 3
4
COMMENTS AVERAGE BANKFULL WIDTH (mstars) ﬁ
This informmation must also be completed
RIPARIAN ZONE AND FLOOQDPLAIN QUALITY PrNOTE: River Left (L) and Right (R) as looking downstreamty
RIPARIAN WIDTH FLOODPLAIN QUALITY
L R (Per Bank) L R (Most Predominart per Bank) L R
0  wide>10m @ (A Mature Forest, Wetland oa Conservation Tillage
O Moderate 5-1om g0 ::i"'::ja""w Forest. Shrub or Old O3  urban er industrial
. Pasture, R
0 Namow <5m (O  Residential, Park. New Field aad 2’:: asture, Row
oo Mone (OO  Fenced Pasture ao Mining or Construction
COMMENTS
FLOW REGIME (Al Time of Evaluation) (Check ONLY one bodt
Stream Flowing Maist Channel, isolated pools, no flow (Intermittent)
Subsurface flow with isclated pools (Interstitial) E' Dry channel, no water (Ephemeral)
COMMENTS
SINUOSITY (Mumber of bends per 61 m (200 ft} of channel} (Check ONLY one box);
None O 1o 20 2 3o
0.5 3O s X N
STREAM GRADIENT ESTIMATE
[E Fiat (v 5 /100 1y D Flat to Moderate D Moderate (2 r100 mi () Moderate to Severe T Severe {10 RAOG M

PHWH Form Page - 4
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ADDITIONAL STREAM INFORMATION {This Information Must Also be Compisted}:

QHEI PERFORMED? - (3 ves a No QHE! Score {If Yes, Attach Campleted QHE| Form,)
DOWNSTREAM DESIGNATED USE(S)
{7 wwH Name: Distance from Evaluated Stream
{7 cwH Name: Distance from Evaluated Stream
] EwH Name: Distance from Evaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION

USGS Quadrangle Name; \/""C GK'UV\{’ - NRCS Soil Map Page: NRCS Sail Map Stream Order
. Y%
County: H codn Township / City: ﬁw‘] [ "‘ @ M |
r

MISCELLANEOUS

v
Base Flow Conditions? (Y/N)__\ __ Date of last precipitation: 2/ ‘/ 7‘2, Quantity,_ 22 "

Photograph Information:

Elevated Turbidity? (Y/N): Canopy (% open):
Wera sampies collected for water chemistry? {(Y/AN): (Note lab sample no. of id. and attach resulls) Lab Number:
Field Measures: Tarmp (°C) Dissotved Oxygen (mpA) pH{S.L.) Conductivity {gmhosfcm}) -

Is the sampling reach representative of the siream (Y/N)_] If not, please explain:

Addtional comments/description of pollution impacts:

BIOTIC_EVALUATION

Performed? (Y/N): A) {If Yes. Record all observations. Voucher colledtions optional. NOTE: ali voucher samples must be labeled with the site
ID number. include appropriate fisld data sheets from the Primary Headwater Habitat Assessment Manuai)

Fish Observed? (Y/N) Voucher? (Y/N) Salamanders Observed? (Y/N) Voucher? (Y/N)
Frogs or Tadpoles Observed? (Y/N) Voucher? (Y/N) Aguatic Macrainvertebrates Observed? (Y/N) Voucher? (YN

Comments Regarding Biology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed):
Include kmportant landmarks and other features of interest for sita evaluation and a narrative description of the stream’s locaion

FLOW -5

orm Page -
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Primary Headwater Habitat Evaluation Form
HHEI Score (sum of metrics 1, 2, 3) :

SITENAMEALOCATION €2
SITE NUMBER RIVER BASIN DRAINAGE AREA (mi)
LENGTH OF STREAM REACH (ft) LAT. LONG, RIVER CODE RIVER MILE _
DATE _2/3/1% SCORER Liisweer K Ballin COMMENTS Slcacm bemise ok A3 bondh dung
J i
NOTE: Complete AH tems On This Form - Refer to “Field Evaluation Manual for Ohio’s PHWH Streams” for Instructions
~’S'I,"REAM:CHA'N'NEL‘ T D:N:ONE?:NATURAI:‘_C'HANN'EL" Orecoveren J RECOVERING (K] RECENT OR NG RECOVERY
MODIFICATIONS: - ’
1. SUBSTRATE (Estimate percent of evelry type of substrate prasent. Check ONL Y wo predominant substrate TYPE boxes
(Max of 40). Add total number of significant substrata types found (Max of 8). Final melric score is sum of boxes A & B. I\;lﬂt'EI
TYPE PERCENT TYPE PERCENT etrc
J0)  BLDR'SLABS [16 pts] OO0  sit@py — Points
O30  BOULDER (>256' mm} [16 pis] (17 LEAF PACKAWOODY DEBRIS [3 pis]
TJQ  BeprRocK [16 pt) - O30 FINEDETRITUS [3 pts) o 21;5'_'2‘;
O3  coBBLE (65256 mm) [12 pts] O3  CLAY or HARDPAN [0 pt]
OO0  GRAVEL (2-64mm) [9 pis} O  Muck[o pts}
O3  saND (<2.mm) [6 pts]. OO  ARTIFICIAL [ pts)
Total of Percentages of {A) {B)h
Eldr Slabs, Boulder, Cobble, Bedrock o : 2
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:
2. Maximum Pool Depth (Measure the maximuim poo! depth within the 61 meter (200 1) evaluation reach at the time of Pool Depth
evatuation. Avoid plunge pocls from road culverts or storm water pipes)  [Check ONLY one box): Max = 30
1  >30 centimeters [20 pts) 1  >5cm-10 cm[ts pts)
0 +225.30em [B0pts) i < 5cm [5 pts])
T _>.1p <225 cm {25 pts). NO WATER OR MOIST CHANNEL [0 pte]
o
COMMENTS MAXIMUM POOL DEPTH (centimeters):

3 BANK FULL WIDTH (Measurad as the averagse of 3-4 measurements) {Check ONLY one box): Banktull
O > 40meters (> 1) Q0 pts] O >10m-15m (>33 - 489 [15pta) Width
3O >30m -40m 5 7-13)[2508) B c1.0mi< 3375 ms} :

) >45m-30m 489 T [20ms) <
COMMENTS AVERAGE BANKFULL WIDTH {meters)

This information must also be completad
RIPARIAN ZONE AND FLOODPLAIN QUALITY ANOTE: River Left (L) and Right {R) es looking downstreamr

RIPARIAN WIDTH FLOODPLAIN QUALITY
L R (Per Bank) L R (Most Predominant per Bank) L R
El E‘ Wide >10m & Mature Forest, Wetland aa Conservation Tillage
3T Moderate 5-10m oo ::“I.';’I';am"’ Forest, Snrub or Old O3 urban or industrial
33  Namow <sm T  Residential, Park. New Field a0a g:’;:‘ Pasture, Row
Cl I:l None ) D Fenced Pasture I:l D Mining or Construction
COMMENTS
FL.OW REGIME (At Time of Evaluation) {(Check ONLY one box):
Stream Flowing Moist Channel, isolated poots, no flow (Intermittent)
Subsurface flow with isolated pools (interstitial) _ x] Dry channel. no water (Ephemerat)
COMMENTS__ Rreenbol-.. ewnt  dus dm{«, Beiog
' i
SINUOSITY (Number of bends per 61 m {200 #} of channel) (Check ONLY one box):
None a 1o 20 3 30
3 os a s ad 25 {1 sz

STREAM GRADIENT ESTIMATE
7 Fiat w5 pi0e )

PHWH Formn Page - 1
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ADDITIORAL STREAM INFORMATION {This information Must Also be Complsted):

QHE! PERFORMED? - (J ves Fl No QHEI Scere (If Yes, Attach Completed QHE! Farm}
DOWNSTREAM DESIGNATED USE(S)
3 wwH Name: Distance from Evatuated Stream __
() cwH Name: Distance from Evaluated Stream
(3 ewH Name: Distance fram Evaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION

USGS Quadrangle Name:; \/n e Grovl NRCS Scil Mep Page: NRCS Soil Map Stream Order
wr —_—
County: Hacd i Township / City: Lade fE LY

MISCELLANEOUS

Base Fiow Conditions? {Y/MN)__ Y Dete of last precipitation: __ 24 [/ 226D Quantity_ 2+ 2

Phatograph information:

Elevated Turbidity? (Y/N): Canopy (% open):
Were sampies collected for water chemistry? (Y/N): J (Note lab sample no. of id. and attach results) Lab Number:

Fisid Measures: Temp (°C) Dissotved Oxygen (mgl) pH(SU.) Conductivity (umhos/cm)

15 the sampling reach reprasentative of the stream Y/N) V If not, please explain:

Additional comments/description of potiution Impacts;

BIOTMC EVALUATION

Perfarmed? (Y/N), __y ] {If Yes, Regord all gbservations. Voucher coliadtions optional. NOTE: all voucher sampiles must be labeled with the site
iD number. Include appropriate field data sheets from the Primary Headwater Habitat Assessment Manual}

Fish Observed? (Y/MN) Voucher? (Y/N) Salamanders Observed? (Y/N) Voucher? (Y/MN)
Frogs or Tadpoles Observed? (Y/N) Voucher? (YMN) Aguatic Macroinvertebrates Observed? (Y/N) Voucher? (Y/M)

Comments Regarding Biology.

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed):
Include Impartant landmarks and other features of interest for site evaluation and a narrative dascription of the stream’s |ocation

Jne 20 208 Rewsion




Primary Headwater Habitat Evaiuation Form ;4

HHEI Score (sum of metrics 1, 2, 3) : ! ﬁ

SITE NAMEALOCATION Y

SITE NUMBER RIVER BASIN DRAINAGE AREA (mi’)

LENGTH OF STREAM REACH () LAT. LONG, RIVER CODE RIVER MILE _
pate 7/2 F7o13  scorer Ko fonn - commeEnTS

NOTE: Complete All items On This Form - Refer to “Fleld Evaluation Manual for Ohio’s PHWH Streams" for Instructions

"STREAM CHANNEL NONE / NATURAL CHANNEL (J RECOVERED (J RECOVERING (] RECENT OR NO RECOVERY
'MODIFICATIONS:

1. SUBSTRATE (Estimate percant of every type of substrate prasent. Chack ONLY two predeminant substrate TYPE boxes
(Max of 40). Add total number of significant substrate types found (Mex of 8). Final metric score is sum of baxes A & B, HHEI
TYPE PERCENT TYPE PERCENT Metric
OO  BLDR SLABS {16 pts] T swTE3p Points
(O  BOULDER (>256 mm) [16 pts]’ (O  LEAF PACKAVOODY DEBRIS 3 pts]
OO0 seprock pepn ) FINEDETRITUS 3 pis] - Substrate
OO  coBBLE (65256 mm) [12 pts] A CLAY or HARDPAN [0 p1] _
OO  GRAVEL (2-64 mm) [9 pis] OO0  muck[o pts} , B
O  SAND (<2 mm) 6 pts] - OO  ARTIFICIAL [3 pts] — A
s e
Total of Percentages of {A) [1:1} A+B
Bidr Stabs, Boulder, Cobbie, Bedrock O }
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:
2. Maximum Pool Depth (Measure the maximum pooi depth within the 61 meter (200 ft) evaluation reach at the time of Poal Depth
evaluation, Avoid plunge poois from road culverts or storm water pipes) (Check ONLY one box); Max = 30
(J > 30centimeters [20 pts] >5cm- 10 cm [15 pis} -
] »225 -30cm 30 pts] ‘ 0. <Scm[5pts) O g
0 >10-225em[Spts] " _NO WATER OR MOIST CHANNEL [0 pts] e
O | ===
COMMENTS MAXIMUM POOL DEPTH {cantimeters):
3. BANK FULL WIDTH (Measured as the average of 3-4 measurements) (Check ONLY one box}: Banktuil
O > s0meters(> 13) Popis] 3 >10m -15me 33 .48 [15pts)
0 >30m -40m (> 7- 13) 25 ps] 2V s10m(s ¥V E pts]
O >15m-30m 48 -97)[20ps] I
COMMENTS AVERAGE BANKFULL WIDTH {msters)
This Informatlon must also be complated
RtPARIAN ZONE AND FLOODPLAIN QUALITY ANOTE: River Left (L) and Right (R) 25 looking downstream<r
RIPARIAN WIDTH FLOODPLAIN QUALITY
L R {Per Bank) L R {Most Predominant per Bank) L R
L wide >10m LY Mature Forest, Wetfand O3 conservation Tilage
3130  Moderate 5-10m aga :f_’i’:;"t”m Forest, Shrub or Old O uben or industrial
OO  Nermow <5m (O  Residential. Park, New Field aa g:’:p" Pasture. Row
amo None (O3  Fenced Pasture oo Mining or Construction
COMMENTS
FLOW REGIME (At Time of Evaluation) (Check ONLY one box):
D Stream Fiowing a Maist Channe|, isclated poots, no flow (Intermittent)
D Subsurface flow with isolated pools (Interstitial) Dry channel, no water (Ephemeral)
COMMENTS
SINUOSITY (Number of bends per 61 m (200 ft} of channel) (Check ONLY one box):
1 None & 10 20 O 30
0.5 O 15 a 2s O »3
STREAM GRADIENT ESTIMATE
D Flat i 5 #/100 &) a Flat to Moderate {21 Mocterate 12 1100 ) Memte to Severe 71 Severe 110 106

[— e "]
PHWH Form Page - 1
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- .- - ‘.~ ]
ADDITIONAL STREAM LNFORMATION { This Information Must Also be Compisted):

QHE! PERFORMED? - [ Yes No QHEI Score (If Yes, Altach Completed QHE| Form}
DOWNSTREAM DESIGNATED USE(S) -
7 wwH Name: Distance from Evaluated Stream
[ cwiH Name: Distance from Evaluated Stream
] EwWH Name: Distance from Evaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION
USGS Quadrangle Name:; ‘/'\'\e" G roouL NRCS Soit Map Page: NRCS Soil Map Stream Order

County: 'u“’/"’ﬁl-"’\ Township / City. lzmi‘cl.-}cp KV

MISCELLANEOUS

Base Flow Condltions? (Y/MN): Y Date of last precipitation: 2//_/7’0’ 3 Quantity; .4
Photograph information:

Elevated Turbidity? (Y/MN): i Q Canopy (% opez}: ﬁ ’ OZ

Were samples collected for water chemistry? (Y/N):

(Note lab sample no. or id. and attach results) Lab Number:

Fieid Measures: Temp (°C) Dissctved Oxygen (mg/) pH{SU.} Conductivity (tmhos/cm)

Is the sampling reach representative of the stream (Y/N) If not, please explain:

Additional comments/description of pofution impacts;

BIOTIC EVALUATIO|

Performed? (Y/N): (If Yes, Record 2l cbservations. Voucher colleclions optional. NOTE: all voucher samples must be labeled with the site
ID number. Include appropriate field data sheets from the Primary Headwater Habitat Assessment Manual)

Fish Observed? (Y/N) Voucher? (Y/N) Salamanders Observed? (Y/N) Voucher? (Y/N)
Frogs or Tadpotes Observed? (Y/N), Voucher? (Y/MN) Aquatic Macroinvertebrates Observed? (Y/N) Voucher? (Y/N)

Comments Regarding Biclogy:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed):
Inciude mportant lJandmarks and other features of Interest for site avaiuation and a narrative description of the stream’s jocation

FLOW =

Wﬁgn@%
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Primary Headwater Habitat Evaluation Form
HHEI Score (sum of metrics 1, 2, 3) :

SITE NAME/LOCATION __ Steean TH..

SITE NUMBER RIVER BASHN DRAINAGE AREA (mF)

LENGTH OF STREAM REACH (1t LAT. LONG. RIWER CODE RIVER MILE __

DATE_2/3/2e1%  SCORER TNewsus K peulie COMMENTS
NOTE: Complete All Items On This Form - Refer to “Field Evaluation Manual for Ohio's PHWH Streams” for Instructions

“STREAM-CHANNEL - I NONE INATURAL CHANNEL (T RECOVERED [J RECOVERING T RECENT OR NO RECOVERY
MODIFICATIONS:

1, SUBSTRATE {Estimate percent of every type of substrate present. Check ONL Y two predominent substrate TYPE boxes
{Max of 40). Add latal number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B. HHEI
TYPE PERCENT TYPE PERCENT Metric
0  BLORSLABS[1Bpts] . O4d  swriseq - Points
()  BOULDER (>256 mm) [16 pis] OO  LEAF PACKMWOODY DEBRIS [3 pts]-
OCY  BseEDROCK. [6pt] O3  FINEDETRITUS [3 pts] fd“;“:i‘;
OO  coBBLE (65256 mm) [12 pts]- OF  C¢LAY or HARDPAN [0 pt] -
»
OO0  GRAVEL (2-64 mm) (9 pts] O0 wucKio pts) . é
OO0  sAND (<2 mm)[8pts] OO0  ARTIFICIAL 3 pts] _ fs,
[ v eyt
Tatel of Percentages of (A (B} A+B
Bldr Stabs, Boulder, Cobble, Bedrock 3 Y
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:
2. Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 ft) evaluation reach at the time of Pool Dapth
evaluation. Avoid plunge poois from road culverts or storm water pipes) (Check ONLY one box): Max = 30
3 > 30 centimeters [20 pts] 1 »5cm- 10 cm[15 pts]
O  >225 - 320 ¢m [30 pts] . _ & <5cmispts] S
0 >10 -22.5cm [25 pts] ] NOWATER OR MOIST CHANNEL [0 pts) :
B
COMMENTS MAXIMUM POOL DEPTH (centimeters):
k3 BANK FULL WIDTH (Measured as the average of 3-4 measurements) {Check ONLY one box):
3 > 40meters (> 17) PO pts] O 5>10m -1.5m (>33 - 489 [15pts]
3 >30m-40m > & 7-13) (25 ps] A c10m(sTaEpe)
3 >15m -3.0m (> 48 - 0 7 [20 ps]

COMMENTS AVERAGE BANKFULL WIDTH (meters)

This Information must also be complated
RIPARIAN ZONE AND FLOODPLAIN QUALITY ANOTE: River Lefl (L} and Right (R) a5 lcoking downstream v

RIPARIAN WIDTH FLOODPLAIN QUALITY
L R {Per Bank) L R (Most Predominant per Bank) L R
O  wide>10m O3  maturs Farest, Wetland OO  conservation Tillage
OO  Moderate 5-10m TR m"m"’ Forest, Shrub or Old O3 urban or industrial
OB  Narow <5m (0  Residential, Park. New Field ao gf;" Pasture, Row
OO0  None OO Fenced Pasture o0 Mining or Construction
COMMENTS
FLOW REGIME (At Time of Evaluation) (Check ONLY one box):
Stream Flowing Muoist Channel, isolated pools. no low (Intermittent)
Subsurface flow with isolated pools (interstitial) D Dry channel, no water (Ephemerai)

COMMENTS_ Yelt~ils ﬁlpl-.—vrc-\ Chgmen, T by Qe e Seviece . Rota <ueal 2 dugg pesec

SINUOSITY (Number of bends per 61 m (200 &) of channel) (Check ONLY one box):

3  None 10 2.0 8O 3o
0.5 O 15 O 25 O -3
STREAM GRADIENT ESTIMATE

3 Fiat s r00m) 2 Frat to Moderate (T} Moderate (2 mioa 1 {7 Moderate to Severe D Severe (10 100 1

PHWH Form Page - 1
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DDITIONAL STREAM INFORMATION (This information Must Also be Completed):

QHEI PERFORMED? - (J Yes X Mo QHEI Score (If Yes, Altach Completed QHES Form)
DOWNSTREAM DESIGNATED USE(S)
3 wwH Name: Distance from Evaluated Stream ___
O cwH Name: Distance frorn Evaluated Siream
O ewH Name: Distance from Evaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION

USGS Quedrangle Name: \/I\f"b émv"é_./ NRCS Sail Map Pege;__ NRCS Scil Map Stream Order _

County: o o Township / Cily: ol ’4 IJ 14

MISCELLANEQUS

o
Base Flow Conditions? (YN).___[__ Dalte of last precipitation:___2/| /2017 Quantity, =2, 1

Pheatograph Information:

Elevated Turbidity? (Y/N). PJ Canopy {% open):
Were samples collected for water chemistry? (Y/N): !J {Naote jab sample no. or id. end attach resuits) Lab Number:

Field Measures: Temp (*C) Dissotved Oxygen (mgh) pH (S.U.) Conductivity (urmhos/cm) _

is the sampling reach representative of the strearm (Y/N) \( If not, please explain;

Additional comments/description of polution impacts: fo bf sheiaembec Arctacve, coaded),  roltlants
> i
Saie nke  gheesmn

BIOTIC EVALUATION

Performed? (YN} D\J {If Yes. Record all observations. Voucher collections optional. NOTE: all voucher samples must be tabeled with the site
ID number. Inchide appropriate field data sheets from the Primary Headwater Habilat Assessment Manual)

Frsh Observed? (Y/N)_} ! Voucher? (Y/N) Salamanders Observed? (Y/N) Voucher? (Y/MN)
Frogs or Tadpoles Observed? (Y/N) Voucher? (Y/MN) Aguatic Macroinvertebrates Chserved? (Y/M) Voucher? (Y/MN)

Camments Regarding Bidlogy:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed):
include important landmarks and other features of intarest for site evaluation and a narrative description of the stream’s location

~ O
N (Q NG F ) e
FLow ™9 _ R \ <
?;,;5 \\“_‘_ﬁ PANYY P
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Primary Headwater Habitat Evaluation Form
HHEI Score (sum of metrics 1, 2, 3) :

SITE NAMEALOCATION EH E

SITE NUMBER RIVER BASIN ___ DRAINAGE AREA {(mi)
LENGTH OF STREAM REACH (ft} LAT. LONG, RIVER CODE RIVER MILE
DATE SCORER T ~ . COMMENTS

NQTE: Complete All items On This Form - Refer to “Field Evaluation Manual for Ohio’'s PHWH Streams” for instructions

STREAM CHANNEL. I NONE / NATURAL CHANNEL (J RECOVERED () RECOVERING ) RECENT OR NO RECOVERY
‘MODIFICATIONS:

1. SUBSTRATE (Estimate percent of avery type of substrate prasant. Check ONL Y two predominant substraie TYPE boxes
{Max of 40). Add total number of significant substrate types found (Max of 8). Final metrlc score ts sum of boxes A & B. HHEI
TYPE PERCENT TYPE PERCENT Metric
OO  BLDR SLABS [16 pts] OO  suTpey —_——— Points
OO  BOULDER (>256 mm) [16 pts] OO0 LEAF PACKAWOODY DEBR!S [3 pts]
)01 BEDROCK H6pY OO  FiNEDETRITUS [3 pts] ;U:'_':t;
OO0  coBBLE (65256 mm).[12 pts} A0 cLAY or HARDPAN [0 pt]
OO0  GRAVEL (2-64 mm; [9 pts] O wuckp pts]
OO0  SAND {<2.mm) [6 pts] O30  ARTIFICIAL 13 pts]
Tatal of Percentages of (A} {8} 3
Bidr Slabs, Boulder, Cobble, Bedrock o | ¢
SCORE OF TWOQ MOST PREDOMINATE SUBSTRA TE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:
2. Maximum Pool Depth (Measure tre maximum pool deptfr within tha 61 meter (200 17} evaluation reach at the fime of Poot Depth
evaluation. Avord plunge pools from road culveris or storm water pipes)  [Check ONLY one hox). Max =0
Z1 >0 centimeters [20 pts) > 5 em- 10 cm (45 pts) 3
3 >225 - 30 m [30 pts] 3  <semspts] [) d
0 >10.225cmpspts] . NO WATER OR MOIST CHANNEL [0 pts] 4
; ) BT
COMMENTS, MAXIMUM POOL DEFPTH (centimeters):
kN BANK FULL WIDTH (WMeasurad as the average of 3-4 measurements) {Chack ONLY one box): Bank full
O > 40meters (> 1) [30 pts] ) O >tom-15me33"-489[15pts) Width
O >30m-40m (> 7- 1) 25 pta) B c1om(s T3 Eps] =
O >15m-30m (> 4' 8" - 8"77) [20 pes) ! &
COMMENTS AVERAGE BANKFULL WIDTH (metars) - e
IR
This Information must also be completed
RIPARIAN ZONE AND FLOODPLAIN QUALITY 2rNOTE: River Lefi (L) and Right (R) as looking downstreamtr
RIPARIAN WIDTH FLOODPLAIN QUALITY
L R (Per Bank) L R (Most Predominant per Bank} L R
A3 wide>10m (T Meture Forest, Wetland OO0  conservation Tillage
O Moderate 5-10m 23} I’::}-;anzre Forest, Shrub or Old oo Urban or Industrial
OO0 nNarow <5m 3  Residentiel, Frark. New Field 00 gf‘;“ Pasture, Row
oa None mn Fenced Pasture ) o0 Mining or Construciion
COMMENTS,
FLOW REGIME (At Time of Evaluation) (Check ONLY one box):
Stream Flowmg Moist Channel, isolated pools. no flow (Intermnittent}
D Subsurface fiow with isclated pools (interstitial) 3 Dry channel. no water (Ephemerai)
COMMENTS
SINUOSITY (Number of bends per 61 m (200 #) of channel) (Check ONLY one box):
None O 10 £ zo a 3o
0.5 O s a 25 O -3
STREAM GRADIENT ESTIMATE

E' Flal w5 t/100 1) Fla! to Moderate () Moderate 2 /100 M) 3 Moderate to Severe 1 Severe {10 100 M

PHWH Form Page - 1
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ADDITIONAL STREAM INFORMATION {This Information Must Also be Compieted):

QHEI PERFORMED? - (J ves El No QHE] Score {If Yes, Altach Completed QHE| Form)
DOWNSTREAM DESIGNATED USE(S)
) wwH Name: Distance from Evaluated Stream
O cwh Name: Distance from Evaluated Streem
(J ewn Name: Distence from Evaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION

USGS Quadrangle Neme: VM broove_ NRCS Sail Map Page: NRCS Sail Map Stream Order

County: H‘WJI)'\ Township / City. [L«Jc('!#! IZV

MISCELLANEOUS

Base Fiow Conditions? (Y/N): )j Date of tast precipitation: 7 /] / 'g Quantity: Z,?q !

Phatograph Information:

Elevated Turbidity? (Y/N): A) Canopy (% open):
Were samples collected for water chemistry? (Y/MN): !! (Nate lab sample no. o id. and attach results) Lab Number:

Field Measures; Termp (°C) Dissotved Oxygen (mpA) pH({S.U,) Conductivity {pmhosicm)

Is the sampling reach representative of the stream (Y/N) \/ If not, please explain;
e

Additional comments/description of pollution impacts:

BIOTIC EVALUATION

Perfamed? (Y/N): N {If Yes, Record all observations. Voucher colledtions optional. NOTE: all voucher samples must be iabeled with the ste

ID number. [nclude appropriate fisdd data sheets from the Primary Headwater Habitat Assessment Manual)

Fish Observed? (Y/N) Voucher? (Y/N) Salamanders Ohserved? (Y/N) Voucher? (Y/N)
Frogs or Tadpoles Observed? (Y /N) Voucher? {Y/N) Aqguatic Macroinvertebrates Observed? (Y/N) voucher? (Y/MN)____

Comments Regarding Biology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH {This must be completed):
include important Jandmarks and other features of Interest for site ¢valuation and a narrative description of the stream's location

L3P

FLOW o 2

L0

o
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Primary Headwater Habitat Evaluation Form

SITE NAMEALOCATION _ £

HHEI Score (sum of metrics 1, 2, 3) :

SITE NUMBER RIVER BASIN DRAINAGE AREA (mi))
LENGTH OF STREAM REACH (M) LAT. LONG. RIVER CODE RIVER MILE »
pate _7/3/22'3 _ scorer K:Boudn _ comMenTs
NOTE: Complete All Items On This Form - Refer to “Field Evatuation Manual for Ohio’s PHWH Streams” for Instructions

STREAM'CHANNEL - - [J-NONE/NATURALCHANNEL [JRECOVERED (J RECOVERING ﬂ/ RECENT OR NO RECOVERY
‘MODIFICATIONS:

1. SUBSTRATE (Estimate percent of every type of substrate present. Check ONL Y two predominant substrate TYPE boxes

{Max of 40). Add totai number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B HHE_'
TYPE PERCENT TYPE PERCENT Metric
0O  BLDR SLABS [46 pts} OO0 swTipg Points
OO0  BOULDER (»256 mm)[18 pts] (30  LEAF PACKAVOODY DEERIS [3 pts]
OO0  seprRock {16ph O FiINEDETRITUS [3 pts] i“;s’_’:';
OO0  coBBLE (85256 mm) [12 pts) P CLAY or HARDRAN [0 pt]
OO0  GRAVEL (2-64 mm) 9 pts] OO0 wmuckopts) _
O SAND (<2 mm) {6 pts] OO0  ARTIFICIAL [3 pts]
Total of Percentages of {A) By .
Bidr Slabs, Boulder, Cobble. Bedrock O ]
SCORE OF TWO MOST PREDOMIMATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:
2. Maximum Fool Depth (Measure the maximum pool depth within the 61 meser (200 ft) evaluation reach at the time of Paol Dapth
evaluation. Avoid plunge pools from road culverts or storm water pipes)  (Check ONLY one box): Max = 30
3 >30centimeters {20 pts] > 5cm-10 cm[15 pts]
)  >225 - 30 cm {30 pts] .. <scmi5pts)
) >10-225cm 25 pts) X NOWATER OR MOIST CHANNEL [0 pts] 5
COMMENTS MAXIMUM POOL DEPTH {centimeters):

3. BANK FULL WIDTH (Measurad as the average of 34 measurernants) (Check ONLY one box): Bank full
3 >40maters(> 13" [30 pts] O >10m-t5m (> 33~ 48" (15 pts] width
8 >30m-40megm-13RsSms] /IZT €1.0m (< 3 375 pts]

O >15m-3.0m (>4 8- 9 7)[20 ps) =
COMMENTS AVERAGE BANKFULL WIDTH {meters)
This information must also be complated
RIPARIAN ZONE AND FLOODPLAIN QUALITY ANOTE: River Left (L) and Right (R) as looking downstream<y
RIPARIAN WIDTH FLOODPLAIN QUALITY
L R {Per Bank) L R (Most Predominant per Bank) L R
,D:Zf Wide >10m OO0  Mature Forest, Wettand OO0  conservation Tiilage
D O Moderate 5-10m () D ::im;l;ature Forest. Shrub or Old D 3 Urban or industrial
(0  Nerow <5m ({7 Residential, Park. New Field AT g‘r’;" Pasture, Row
oo None ) Fenced Pasture aa Mining or Construction
COMMENTS
FLOW REGIME (Af Time of Evaiuation) (Check ONLY one box):
O  stream Flowing Maist Channel, isolated pools. no flow (Intermittent}
) subsurface fow with isolated pools (Interstitial) /Q’ Ory chennel. no water (Ephemeral)
COMMENTS,
SINUOSITY (Number of bends per 61 m (200 ) of channel) (Check ONLY one box):
). None 1.0 2.0 J 30
A os O s 3 25 a -3
STREAM GRADIENT ESTIMATE ,z'/
CJ Frat 05 nn0o 4] D Flat to Moderate [ Moderate 12 7100 1 D Moderate to Severe Severe (10 1100 1

PHWH Farm Page -1
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ADDITIONAL STREAM INFORMATION {This information Must Aiso be Completed):

QHEI PERFORMED? - [ Yes ﬁo QHEI Score (i Yes, Attach Compieted QHEI Form)
DOWNSTREAM DESIGNATED USE(S)
() wwH Neme: Distance from Evaluated Stream
(] cwH Name: Distance from Evaluated Stream ____
D EWH Name: Distance from Evajuated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA CLEARLY MARK THE SITE LOCATION

USGS Quadrangle Name: I/, !P‘& é—”a e NRCS Soil Map Page: NRCS Soil Map Stream Order
County: Hf" I 6( m Towniship / City: Qof de [ "‘:F K (\’

MISCELLANEQUS

i
Base Flow Conditions? (Y/N): Date of last precipitation; 7/ f / 2013 Quantity,_<, 2.4
L 4

Photograph Information:

Elevated Turbidity? {Y/MN}: Canopy (% open):
were samples cotlected for water chemistry? (Y/N): (Ncte lab sampie no. or id. and attach results) Lab Number:

Field Measures: Temg (°C) Dissolved OCxygen {mgA) pH(S.U) Conductivity (pmios/cm)

Is the sampling reach representative of the stream (Y/N) If not, please explain:

Additional comments/description of pollution impacts:

BIOTIC EVALUATION

Perfamed? (Y/N): (i Yes, Record all abservations. Voucher collections optional. NOTE: all voucher samples must be iabeled with the site
1D number. Inchide appropriate fimid data sheets from the Primary Headwater Habitat Assessment Manual)

Fish Observed? {Y/N) Voucher? (¥/N) Salamanders Observed? (Y/N) Voucher? (YMN)
Frogs or Tadpoles Observed? (Y/N) Voucher? (Y/N) Aguetic Macroinvertebrates Observed? (Y/N) Veucher? (Y/N)

Comments Regerding Biology.

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed):
Include Important landmarks and othar feaiures of interast for site evaluation and a narralive description of the stream’s jocation

W // \}%_/_(u‘wﬂf F
~ -7

FLOW =
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Primary Headwater Habitat Evaluation Form
HHEI Score (sum of metrics 1, 2, 3) :

SITE NUMBER RIVER BASIN DRAINAGE AREA (mi’)

LENGTH OF STREAM REACH () LAT. LONG. RIVER CODE RIVER MILE _
DATE_7/3/293  scorer K1 i3oislin  commenTs

NOTE: Complete All items On This Form - Refer to “Field Evaluation Manuai for Qhio’'s PHWH Streams” for Instructions

SITE NAME/LOCATION _

STREAM CI-_IANNEL (I NONE/NATURAL CHANNEL (JRECOVERED [ RECOVERING (1 RECENT OR NO RECOVERY
MODIFICATIONS:

1. SUBSTRATE (Estimate percent of avery type of substrate present. Check ONL Y two predaminent substrate TYPE boxes
(Max of 40). Add tolal number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B. HHE_I
TYPE PERCENT TYPE PERCENT Metric
TJT]  BLDR SLABS [16 pts] I siTreq Points
o0 BOULDER (>256 mm) [16 pts] a0 LEAF PACKMWOODY DEBRIS [3 pts]
OO0 eepRock [18pt - OO FiNE DETRITUS [3 pts] ‘:'n”;"_'i';
OO0  CoBBLE (85256 mm) [12 pts] (.2  CLAY or HARDPAN [0 pt]
OO0  GRAVEL (2-64 mm)[g pts] OO0 wmuck(opts 5—' i
OO  SAND (<2 mm) (6 pts) 0 ARTIFICIAL [3 pts) ”g
EHbRR <5
Tolal of Percentages of (A} {B) A+B
Bldr Siabs, Boulder, Cobble, Bedrock 3 2 ¥
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:
2. Maximum Poot Dapth (Measure the maximum pool depth within the 61 meter (200 f1) evaluation reach at the time of Poot Depth
evajuation. Avoid plunge pools from road cutverts or storm water pipes) (Check ONLY one box): Max =30
(3  >30 centimeters [20 pts) . JZ?BJpe > 5 cm - 10 cm [15 pts]
3 »225 -30cm [30pts) (3 <s5cm[Spts)
3 >10 -.22.5 cm [25 pts} ] NOWATER OR MOIST CHANNEL [0 pts] i /5____
COMMENTS MAXIMUM POOL DEPTH (centimelers):
3. BANK FULL WIDTH (Measured as the average of 3-4 measurements) {Check ONLY one box}):
(3 > s.0meters (> 13) [30 p1s} A >10m -15me 33 48 [15pts)
O >30m-40m (9 7-13)[25 pts] O c10m(s 33 (5pts)
(3 >15m-30m (>48 -9 7)[20 pts] /e
COMMENTS AVERAGE BANKFULL WIDTH (maters)
This Information must also be completed
RIPARIAN ZONE AND FLOODPLAIN QUALITY “NOTE: River Lef (L) and Right (R) as looking downstream<r
RIPARIAN WIDTH FLOODPLAIN QUALITY
L R (Per Bank) L R {Most Predominant per Bank} L R
/G’g Wide »10m D L Mature Forest, Wetland a0 Conservation Tillage
oo Moderate 5-10m :::':jamre Forest, Shrub or Oid O D Urban or Industrial
OO0  Narow <5m (O  Residentiat, Park. New Field g0 gf;" Pasture. Row
oa None O  Fenced Pasture a0 Mining or Construction
COMMENTS
FLOW REGIME (At Time of Evaluatian) (Check ONLY one box):
Stream Flowing Muist Channel, isolated pools. no flow (Intermittent)
T subsurface flow with isolaled pootls (Interstitial) d Dry channel, no water (Ephemeral}
COMMENTS
SINUOSITY (Number of bends per 61 m (200 ) of channel) (Check ONLY one box):
None 3 10 20 O 2o
0.5 O s O 2s O -3
STREAM GRADIENT ESTIMATE
3 Flat a5 rr100 n 3 Fiat to Moderate Maoderate 12 r100 /! (T Moderate to Severe {1 gevere LA RADO MY

PHWH Form Page - 1

Jure 20, 208 Resasion




ADDITIONAL STREAM INFORMATION {This Information Must Also be Compieted).

QHEI PERFORMED? - (J Yes %o CHB Scare (i Yes, Attach Completed QHEI Form)
DOWNSTREAM DESIGNATED USE(S) g
{7 wwH Neme: Distance from Evaluated Stream
(3 cwH Neme: Distance from Evaluated Stream __
(3 EWH Name: Distance from Evaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE_E_N_'I]R_EWATERSHED AREA CLEARLY MARK THE SITE LOCATION
USGS Quadrangle Name: Vi~ Growe NRCS Soil Map Page: NRCS Soit Map Stream Order
County: H””‘JJ\ Tewnship / City: IZ‘““,C{"Q ” K ‘V

MISCELLANEOUS

It
Base Flow Condltions? {Y/N): ; Dale of last precipitation: 7/ I/ O3 QUﬂntiin__Zﬁ_m
7

Photograph Information:

Elevated Turbidity? (Y/N}): ZE Canopy (3 open}): 2 076
Were samples cotlected for water chemistry? (Y/N): (Mate lab sample no. o id. and attach resuits) Lab Number;

Fisld Measures: Temp (°C) Dissotved Cuygen {mgd) pH(S.U.) Conductivity {pmhos/cm)

Is the sampling reach representative of the stream (Y/N), If not, please explain:

Additional comments/description of polution impacts:

BIOTIC EVALUATION

Performed? (Y/N) (I Yes, Record all cbservations, Voucher colledions optional, NOTE: all voucher samples must be tabeled with the site
ID number, inchude appropriate field data shests from the Primary Headwater Habitat Assessment Manual)

Fish Observed? (Y/MN) oucher? (Y/N) Salamanders Observed? (Y/N) Voucher? (Y/MN)
Frogs or Tadpoles Observed? (Y/N) Voucher? (Y/N) Agquatic Macrcinvertebrates Observed? (Y/MN) Voucher? {Y/MN)

Comments Regarding Bictogy:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed):
Include importand [andmarks and other features of Interest for pvaluy {91'1 d a narrative description of thé. ! am's location

FLOW -’

syreamnt
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Primary Headwater Habitat Evaluation Form ;
HHEI Score (sum of metrics 1, 2, 3) : |

SITE NAMELOCATION __ S deciom E
SITE NUMBER RIVER BASIN DRAINAGE AREA (mi%)
LENGTH OF STREAM REACH (1) LAT, LONG. RIVER CODE RIVER MILE

DATE Zz 2/20:3_ scorer Khed. 17 A\(AAEQOMMENTS

NOTE: Compiete All tems On This Form - Refer to “Field Evaluation Manuai for Ohio’s PHWH Streams” for Instructions

'STREAM CHANNEL . CINONE /NATURAL CHANNEL (T RECOVERED FRECOVERING (J RECENT OR NO RECOVERY
-MODIFICATIONS: . - _ '
1. SUBSTRATE {Estimate percent of every type of substrate presert. Check ONL Y two predominant substrate TYPE boxes
fMax of 40}, Add total number of significant substrate types found (Max of 8). Finaf melric score is sum of boxes A & B, HHE!
TYPE PERCENT TYPE PERCENT Metric
TJT]  BLDR SLABST6 pts} - OO0 swTiey T—— Points
OO0  BOULDER (>256 mm) [16 pts] OO0  LEAF PACKAWOODY DEBRIS [3 pts]
00  BeDROCK [18ph) OO  FINE DETRITUS {3 pts] i‘u::‘_f:i;
OO0  COBBLE (85256 mm) [12 pts] @ CLAY or HARDPAN [0 pt]
OO0  GRAVEL (264 mm} [9'pts] OO0 wmuckopts]
OO  SAND (<2 mm) (6 pts] OO  ARTIFICIAL 3 pts)
Total of Percentages of (A) (B} i
Bldr Stebs. Boulder, Cobble, Bedrock o |
SCORE OF TWO MOST PREDUMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES: Svretw
2. Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 ft) evaluetion reach at the time of Pool Depth
evaluation, Avoid plunge pools from road cutverts or storm water pipes)  (Check ONLY one box): Max = 30
O > 30centimeters {20 pts] O >s5em-10cm(ts pis] o
O »225 -30em.[30pts] O <scm[5pts) g
0 >10 - 225 ¢m{25pte] ] NOWATER ORMOIST CHANNEL [0 pts] I < O ]
: pES A T
COMMENTS MAXIMUM POOL DEPTH {(centimeters):
3 BANK FULL WIDTH {Measured as the average of 3-4 measurements) {Chack ONLY one box}: Bankfull
O > s0meters > 13) [30 pts] O >10m -15m e ¥ 3- 4 87 15 pts]
& >30m-40m eoT-1T)R5pe] Gl <10mis T (5ms)
O >15m-30m (> 489 7) (20 prs} . T
- l {
COMMENTS AVERAGE BANKFULL WIDTH {maeters)

This Information mﬁsl also be completed
RIPARIAN ZONE AND FLOODPLAIN QUALITY TrNOTE: River Lefl (L} and Right {R) as looking downstreamtr

RIPARIAN WIDTH ELOCDPLAIN QUALITY
L R {Per Bank) L R (Most Predominant per Bank) L R
OO0 wide >10m OO0  Mature Forest, Wetland a0 Conservation Tillage
oo Moderate 5-10m aoa mature Forest, Shrub or Old a0 Urben or Industriat
OO0 Nanow <sm OO  Residential. Park. New Fleld A @ gf:p" Pasture. Row
E‘ [ None OO  Fenced Pasture ao Mining or Con struction
COMMENTS
FLOW REGIME (At Time of Evaluation) (Check ONLY one box):
(] stream Flowing i} Moist Channel, isclated pools, no flow (Intemittent)
O subsurface flow with isclated pools {interstitial} @ Dry channel, no water (Ephemeral}
COMMENTS
SINUOSITY (Numbrer of bends per 61 m (200 ft) of channel) (Check ONLY one box):
g None O 1o 2.0 3 ao
0.5 O s 0 =25 O 3
STREAM GRADIENT ESTIMATE
O Fiat 05 maco my Ftet to Moderate (7 Moderate 2 100 1 () Moderate to Severe (1 Severe (1o nr00m

PHWH Form Page - 1
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ADDITIONAL STREAM INFORMATION {This Information Must Also be Completed):

QHEI PERFORMED?7 - [] Yes @ No GHE! Scare {if Yes, Altach Completed QHE: Farm)
DOWNSTREAM DESIGNATED USE(S)
3 wwH Name: Distance from Evaluated Stream
(3 cwH Name: Distance from Evaliated Stream
3 ewH Name: Distance from Evaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION

USGS Quadrangle Name: V‘\Vl [7n9 /& NRCS Soil Map Page: NRCS Soil Map Stream Order
County: Hfft"‘i""‘ Township / City: }2 aﬂ{f’rﬁ? ‘K/
MISCELLANEOUS

7 / 21 zgﬂ
Base Fiow Conditlons? (Y/N); \4) Date of last precipitation: / I £ ; Quantity: f

Phatograph Infoririation:

Elevated Turbidity? (Y/N): Canopy (% open): e

Were samples collected for water chemistry? (Ymﬁ: (Nate Iab sampie no. or id. and aitach results) Lab Number:

Field Measures: Temp (°C) Dissolved Oxygen (mg/) pH (5.U.) Conductivity (umihos/cm) -
I$ tha sampling reach representative of the stream (Y/MN)_' 1fnot, please expiain:

Additional comments/description of pollution impacts:

BIOTIC EVALUATION

Performed? (Y/N}) {If Yes, Record ait abservations. Voucher collections optional. NOTE: all voucher samples must be labeled with the site
ID number. Include appropriate fisld data sheets from the Primary Headwater Habitat Assessment Manual)

Fish Observed? (Y/M) Voucher? (Y/N)
Frogs or Tadpoles Observed? (Y/MN) Voucher? (Y/MN)

Salamanders Observed? (Y/N) Voucher? (Y/N)
Aguatic Macrainvertebrates Observed? (Y/N) Voucher? (Y/N)

Ccomments Regarding Biology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must he completed):
Include Important iandmarks and other features of interest for site evaluatipn and a narrative description of the stream’s locallon

orm a -

Juna 20, 2008 Rewision




Qualitative Habitat Evaluation Index

bt and Use Assessment Field Sheet QHE" Score: §
Stream & Location: _ﬂmqh F RM: . Date: 71 3’ | }3
Scorers Full Name & Affiliation:
River Code: __-___-__ _STORET#____ __ Latlongs . ____ o
1] SUBSTRATE Check ONLY Two substrate TYPE BOXES;
estimate % or note every type present Check ONE (Or 2 & average)
BEST TYPES oo0 mipre  OTHERTYPES ,o0 oo ORIGIN QUALITY
LABS [ (7 HARDPAN {41 CILIMESTONE[1) CIHEAVY [-2]
o 0. DETRITUS 3] CMELS (]2 gy LZ'MODERATE [4] Substrate
CIWETLANDS I NORMAL 0]
SILT[2 ETHARDPAN.{0] _____DOFREEI], . 2
O CIARTIEICIAL: 0] - [ISANDSTONE T EXTENSIVE £2]

D
Q?’U % L MODERATE [1]

Maximum

(Score natural substrates; ignor ignore 3! RIPIRAP: 10]
[2] sludge from point-sources) O LACUSTU ‘S‘SD NORMAL [5] 20
‘Bortessiia): DI SHALE; ] NONE 1]
Comments O] COALHINE
2] INSTREAM COVER 'ndicate presence 0 to 3: 0-Absent: f-Very small amounts or if mare common of marginal AMOUNT

quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest
quality, 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large Check ONE {Or 2 & average)
diameter log that is stable. well deveio ed rootwad in deep / fast waier or deep, well-defined, functional poots. [ :EXTENSIVE >75% [11]

UNDERCUT BANKS'[1] OXBOWS; BACKWATERS{1]:  [] MODERATE 25-75% [7]
AQUATIC MACROPHYTES,[1] T SPARSE 5-<25% {3]
{ LOGS OR'WOODY:DEBRIS [1] [] NEARLY ABSENT <5% [1]

R\OOTWADS i
BOULDERS H

ROOTMATS T

- : Cover
Comments Maximurm

iwa

20

3] CHANNEL MORPHOLOGY Check ONE in each category (Or 2 & average)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY

O HIGH 4] 5 ~ CIEHIGH 3]

[ MODERATE | GOO "RECOVEF []iMODERATE[2],
Hiowia., FA G 13 iy 0 TO O .
O NONE [1}“; & > L Charnel -ﬁ
Comments Max;ml.rzm - 1
4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for EACH BANK (Or 2 per bank & average)

River right looking downstream R RlPARlAN wlDTH FLOOD PLAIN QUALITY
EROSION - = myay FOREST, SWAMP (3 s EI‘SCQ.I!SERVATION'TILLAGE I

ot NONE / LITTLE( .0 CIFURBAN OR INDUSTRIAL [0]
: D] [ CJ*MINING / CONSTRUCTION [0]
" indicate predominant fand use(s)
¢ past 100m riparian.  Riparianf,

4
)ZUZ’HEAW } SEVERE[1}"

01 [CJ'OPEN'PASTURE ROWCROP:

Comm ents il | T Masimum 5 ﬁ
10°
5] POOL/GLIDE AND RIFFLE / RUN QUALITY o e |
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential |,
zf-,:k ONE (ONLY') _ Check ONE (Or2 & average) k Check ALL thatapply | Primary Contact |
' [ i Sacondary Contact|:
’ {circle one end eamment an t'_:ackl :

Pool / i‘ \é
Current ? 3
Ma xirmum F]
12 u

Indicate for functlonal rlffles Best areas must be large enough to support a population

[:| NO | RIFFLE - [metric=0}

of riffie-obligate species: Check ONE (Or 2 & average).
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
[JBESTAREAS>10¢m [2; [CJMAXIMUM! >‘?50c'm‘r—[2}; O STABLE (e O oulder). I NONE:[2]
C}BEST: AREAS 1E [T O Low 1]
BEST AREAS.< Scm ] MODERATE [0 Riffle /|
.. [metrc=

5

Run #

O EXTENSIVE[1] ;. - @ i
4 .

%POOLZCD %GLIDE:Q Gradrem@
%RUN: ( J%RIFFLE( ) MaxrmU;g

——— mr— T T oeri6ioB

Comments

6] GRADIENT
DRAINAGE AREA



http:e0141.ko
http:SHALLOW&ON!SLOWWATER).01
http:sAh6s-r-ONE.my

A] SAMPLED REACH
Check ALL that apply

Comment RE: Reach consistency/ Is reach typical of steam?, Recreatior/ Observed -

Inferred, Other/ Sampling observations, Concerns, Access directions, etc

METHOD STAGE

15t -sample pass- 2nd

DISTANCE

O :0:5:Kim

CLARITY

--sampie pass--

=

2nd

meters

CANOPY tst _cm

cm

| A,BTJ 5ESTHE_TICS

o RECREATION "

O] MAINTENANCE
PUBLIC / PRIVATE / BOTH / NA
ACTIVE/RISTORIC { BOTH/ NA

YOUNG-SUCCESSION-OLD
SPRAY / SNAG / REMOVED
MODIFIED / DIPPED OUT / NA
LEVEED / ONE SIDED
RELOCATED / CUTOFFS
MOVING-BEDLOAD-STABLE
ARMOURED / SLUMPS
ISLANDS { SCOURED
IMPOUNDED / DESICCATED
FLOOD CONTROL / DRAINAGE

AREA DEPTH
L: []>100ft2[] >3t

Circie some & COMMENT

E]ISSUES
WWTP / CS0 / NPDES / INDUSTRY
HARDENED / URBAN / DIRT&GRIME
CONTAMINATED / LANDFILL
BMPs-CONSTRUCTION-SEDIMENT
LOGGING !/ IRRIGATION / COOLING
BANK / EROSION / SURFACE
FALSE BANK / MANURE /LAGOCON
WASH H;0/ TILE / Hz0 TABLE
ACID / MINE / QUARRY [ FLOW
NATURAL / WETLAND / STAGNANT
PARK / GOLF / LAWN / HOME
ATMOSPHERE / DATA PAUCITY

F] MEASUREMENTS

it S ha i
Legacy Tree:

Strearn Dra wing:




Qualitafive Habitat Evaluation Index
and Use Assessment Field Sheet

Stream & Location: 5frtqun 4 RM: L . Dare_?_j 31 £3_

Kot Bal. s Ty ler Meirinaan Scorers Full Name & Affiliation; _tJac¥son £nvion merndal Coprd? "‘-"E_;
i “ . Offr iied
RiverCode: _ - - STORET# Lat/tong: .y . " socation ]
1] SUBSTRATE Check ONLY Two substrate TYPE BOXES;
estimate % or note every type present Check ONE (Or 2 & average)
BEST TYPES pooLriFrLe  OTHER TYPES o6 cierie ORIGIN QUALITY
00 BLDR/SLABSI10]_____ [1 LIMESTONE T ] HEAVY [-2]

MODERATE [-1] Substrafe

SiLT O NORMAL: [0}

[0 0 BEDROCK[5] - (Score natural substrates: ignore CJ RIP/RAP [0} MODERATE ['1] Maxirmurm

NUMBER OF BEST TYPES: |:| [2] sludge from point-sources) [ LACIJSTUR! E]NQRMAL[O] 20
o rs Hadrtess 0] CISHALE [-1]; I NONE [1]

ommen [ GOAL’FINES
2] INSTREAM COVER Indicate presence ( to 3: 0-Absent: 1-Very small amounts or if more common of marginal AMOUNT

quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest
quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fas! water. large Check ONE {Or 2 & average}
diamefter tog that is stable, wen developed rootwad in deep.’fasi water or deep. well-defined, functional pocls, ] :EXTENSIVE >75% [11]

OXBOWS; BACKWATERST]:, ODERATE 25.75% [7]
—___ AQUATIC MACROPHYTES 1], (J SPARSE 5-<25% [3]
2 LOGSORWOODYDEBRIS[1] [J NEARLYABSENT <5% [1]

Al
T ROOTMATSI[H]. Cover

COmmen!S Maximum
20

3] CHANNEL MORPHQOLQOGY Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
£ HIGH: {41542 - 50 CELL . (I IHHGH 8] ke
I MODERA D\MODERAT 2);
%,hgﬁé?'lj rﬂ LOWRY -5 Channel |
Comments ) Max!muzrg 1

4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for EACH BANK (Or 2 per bank & average)
River right looking downstream RIPARIAN W|DTH FLOOD PLA’N QUALITY

EROSION JZ’,%’ FORES'!‘ sw.mp‘[s]

] ﬁgeonssnvmon TILLAGE {1]
O E] NONE/ LITTLE![3

O [J"URBAN QOR:INDUSTRIAL [0]
1) &I CIMINING 1 CONSTRUCTION [0]

YERTINARKLY : & " Indicate predominant fand use(s; )

2 O ['OPEN: PASTURE "ROWGROP.0] =, past 100m ripanan.  Riparian g Y

Comments Maximum % 7 i
10 Nt

Sdreas, endresded

5] POOL / GLIDE AND RIFFLE / RUN QUALITY : T —
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY ! Recreation Potential|
Check ONE Check ONE (Or 2 & average) Check ALL that apply !l Primary Contact
0 >4m'fs : el SLOWMI: % " || Secondary Contact!;
0'7=<1 m [ D ]NTERSTITIAL 'f' ! {circle one and comment on back) §°
T 0 4-40 TI'I’I [2] (g !NTERM”TEN [Remas P ———— -
[ 0.2<0.4m’ m IDERATE [1]. [J EDDIES.[1] . =~ .~ Poo!/{- E
O <o.2mio indicate for reach - pools and riffles. Current 7 3
Comments Mammug 4
Indicate for functional riffles; Best areas must be large enough to support a population .
of riffle-obligate species: Check ONE (Org& avemgg). PP Pop EINQ RIFFLE metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE/ RUN EMBEDDEDNESS

g BESTAREAS> 1Dcm [2] O MAXIMUM >:50¢in[2) C]: STABLE (.. Cobbl Boulder) v I CINONE [

. EAMAXIMUM < Bocm (1] 71 MOD: STABLE (6.gi; Large’ : Orowyp] y

[1 UNSTABLE: (e.g., Fine Gravel, Sand) foy; 7 MODERATE [0] R’g’;{ 3

S EJ EXTENSIVE [-1] .~ " 3
Comments g it
6] GRADIENT ( fumi) [J VERY;LOW:LOW %POOL:(:) %GLIDE:(:) Gradient ;
DRAINAGE AREA : : , 6 i

%RUN: ( wRIFFLE__ ) M™7

—— — S —————— — Y

—y 452..0__ —


http:06/16.06
http:NiElri,:AiT,.11

£] I i 7 S d J - i I i i
4] SAMPLED REACH Comment RE. Reach consistency/ |s reach typical of steam”, Recreation/ Observed - Inferred, Other/ Sampling observations, Concerns, Access directions, etc.
Check ALL that apply

METHOD STAGE

D BOAT 15 k‘?‘aﬂ:l.p(e pass- 2nd
wape  OHIGH -0
L LINE ’

O 'OTHER

DISTANCE

o D] MAINTENANCE _ Gicle some & COMMVENT £] ISSUES F] MEASUREMENTS
= ample PUBLIC / PRIVATE / BOTH{ } WWTP / CSO / NPDES / INDUSTRY 35 Guiiiiit e/ i
0! ACTIVE | HISTOR INA HARDENED / URBAN / DIRTRGRIME

08 YOUNG COLD) Lore rmes wafire formb CONTAMINATED / LANDFILL

cfeos Cueeomptnn

SPRAY / SNAG / REMOVE| BMPs-CONSTRUCTION-SEDIMENT
MODIFIED / DIPPED OUT &g LOGGING / {RRIGATION / COOLING
LEVEED / ONE SIDED BANK ! EROSION / SURFACE
RELOCATED / CUTOFFS FALSE BANK / MANURE / LAGOON
MOVING-BEDLOAD-STABLE WASH Hz0 / TILE / H;0 TABLE
ARMOURED ! SLUMPS ACID / MINE / QUARRY { FLOW
ISLANDS { SCOURED NATURAL /WETLAND / STAGNANT
IMPOUNDED / DESICCATED PARK / GOLF ! LAWN / HOME
D; FLOOD CONTROL / DRAINAGE ATMOSPHERE / DATA PAUCITY

Stream Drawing:

@




Qualitative Habitat Evaluation Index
and Use Assessment Field Sh

Stream & Location: Stream O 1

.Date7j’5,o'lj'

Keith Zevlin L ’;/!"’f Me wiman Scorers Full Name & Affiliation: ;}ac“f'n E-w m.‘,.,’q[
River Code: _ - __ _-__ STORET#______ it ot e 18" taton )
1] SUBSTRATE Check ONLY Two substrate TYPE BOXES:
estimate % or note every type present Check CNE {Or 2 & average)
BEST TYPES pooL RiFrLe  OTHER TYPES POOL RIFFLE ORIGIN QUALITY
O O] EIMESTONE 1] %7 [0 HEAVY [-2]
O SILT (1 MODERATE [-1] Substrate
O M!JCK : : JINORMAL [6)
s JZHARDPAN o CIFREE ) . 1] '-
(7 CIARTIFICIAE [0) CT'SANDSTONE. [t D&, CTEXTENSIVE [-3]

(Score natural substrates; ignore L RIP/RAP. 10] "’@ ] MODERATE [-1] Maumum

NUMBER OF BEST TYPES. L1 a'6f#ors 2] sludge from point- sources) [ LACUSTURINE iy 5 mORMAL [01 20
[P 307 68570 O'SHALE[* 0 NONE'[1]

Comments [ COALFINES [:2):

2] INSTREAM COVER !ndicale presence 0 to 3. 0-Absent; 1-Very small amounts or if more common of marginat AMOUNT

quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest
quality; 3-Highest quality in moderate or greater amounis (e g., very large boulders in deep or fast water. large Check ONE (Or 2 & average)
diameter log that is stable, well developed rootwad in deep / fast water, o deep, well-defined, functicnal poots. [ EXTENSIVE >75% [11]

UNDERCUT-:BANKS 1] POOLS>:70cH[2] 'OXBOWS;BACKWATERS![1]; [ MODERATE 25-75% [7]
—_ ROOTWADS[1]:.* ____ AQUATIC MACROPHYTEST] [ SPARSE 5-<25% [3]
__ BOULDERSIt LOGS OR'WOODY;DEBRIS [1) [] NEARLYABSENT <5% [1]

—_]_ROOTMATSI:. & 1o — Cover :
Comments Maximunm § 6/ 8

20 %

3} CHANNEL MORPHOLOGY Check ONE in each calegary (Or 2 & average)
SINUOSiTY DEVELOPMENT CHANNELIZATION STABILITY
LENT.[7 o CHIGHIATE o L
O MODERA ‘[2F

s Channel
Comments [ .*'\r'fa|7<.'m(12mO ‘ 3
Hream section a’:?"'"/c- 5 ;orﬂ colvet and baxf (uvrr—oi [?*ﬂ Flow i tn ‘o ban k 5 el

4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for EACH BANK (Or 2 per bank & average)
Rlver right locking downstream L R R!PAR'AN WlDTH FLOOD PLA'N QUAL'TY

Iﬂ EI EROSION A érEf FOREST:-SWAMp [3]; [J_'l EI CONSERVATION TILLAGE [1]
NONELITTEE[3 : (J O0.URBAN ORINDUSTRIAL [0]

' ., Indicate predominant fand use(s)
. past 100m nparian.  Riparian i,

Comments o - o ' Maximurm B!
annel Jer/o// gm[mnc%\ea[ 10
5] POOL/GLIDEAND RIFFLE / RUN QUALITY P S
MAXIMUM DEPTH CHANNEL WIDTH {| Recreation Potential |’

Primary Contact
Secondary Contact|

{ctrcle one and comment on hack)

Check ONE [ NLY’) Check ONE (Or 2 & average)

12~ ]f : i i) E Pool /
CI<'6:2m:[0] indicate for reach - pools and riffles. Current i 4/ %
Maximum i
Comments  Suve yoels were weasured fobecloge [odocen M e
Indicate for functional riffles; Best areas must be large enough to support a population -
of riffle-obligate specles: Check ONE {Or 2 & average). [CINO RIFFLE [metric=0}
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
[IBESTAREASS10cm 2], [JMAXIMUM:>:50¢m:(2] [ STABLEL(a g...Cobiblé,!Bollder) [2]7F - I NONE [2]
‘BEST AREAS.5-10¢m [1] i g) K rge’ Gravely 1]’ Orowin . ju—
[1BEST AREAS < e ' Fine Gravel, Sand) [0] _TMODERATE (0]  Rifle /¢

- [mat ric=0],

[ EXTENSIVE [-1] riaximum &
.

%pPooL:(_ ) %GLIOE_ ) cradien )
%RUN: ( )%RIFFLE( y waximum 63

Comments

6] GRADIENT |

DRAINAGE AREA
{

EPA 4520 o R T 0BN60B

2




4.] SAMPLED REACH Commeni RE: Reach consistency/ |s reach typical of steam?, Recreation/ Opserved - Inferred. Other” Sampling observations, Concerns. Access directions, etc.
Check ALL that appty

METHOD STAGE

15t —sample pass- 2nd

OHIGH. . O

DISTANCE

ODbRY =570
E 0.5Km.. CLARITY D] MAINTENANCE Circle some & COMMENT E] ISSUES F] MEASUREMENTS
O 15t --sample pass-- 2nd  []: PUBLlC/PR]VATElaoml@') WWTP / CSO / NPDES / INDUSTRY |
,IZF ' ACTIVE { HISTORIC / Bo% HARDENED / URBAN / DIRT&GRIME
0O o7 ] YOUNG-SUCCESSION<GLD_/ )., Lo et CONTAMINATED / LANDFiLL '
0. SPRAY / SNAG / REMOVE ’ BMPs-CONSTRUCT{ON-SEDIMENT
70'6m/:.CTE 0O MODIFIED / DIPPED OUT /4%}) LOGGING { IRRIGATION / COOLING
meters . _1SECCHIDEPTHO] [ LEVEED / ONE SIDED BANK / EROSION / SURFACE
CANOPY s em O RELOCATED.{ CUTOFFS FALSE BANK / MANURE / LAGOON
8 O -BEDLOAD-STABLE WASH H20 / TILE / H0 TABLE
< em O ARMQUREDSg.,yM;s ACID / MINE / QUARRY / FLOW  :floodpron
0 /SSH TFALL! ISLANDS (-SCOURE NATURAL / WETLAND / STAGNANT  : entrench.
; IMPGUNDED { DESICCATED PARK { GOLF / LAWN / HOME egacy Tree:
&l s Ci RECREAPEQIH D,:;;’;HEP,T:“ FLOOD CONTROL / DRAINAGE ATMOSPHERE / DATA PAUCITY Legacy

Stneam meing CM
.



http:al5%f.k8
http:1125,-.EW
http:9.:r17.1P

Primary Headwater Habitat Evaluation Form
HHE! Score (sum of metrics 1, 2, 3) :

SITE NAMELOCATION . Shmarm fn 2
SITE NUMBER RIVER BASIN DRAINAGE AREA {mi®)
LENGTH OF STREAM REACH {ft} LAT. LONG. RIVER CODE RIVER MILE

DATE_7 /. 3/ 20/ scorer E-HBi1\  commenTs
NOTE: Complete All Items On This Form - Refer to “Fieid Evaluation Manual for Ohio's PHWH Streams” for Instructions

STREAM CHANNEL Moum NATURAL-CHANNEL () RECOVERED [JRECOVERING (T RECENT OR NO RECOVERY
‘MODIFICATIONS:

1. SUBSTRATE (Estimate percent of every type of substrate present. Check ONL Y two predominant substrate TYPE boxes

(Max of 40). Add total number of significant substrate types found {Max of 8). Final metric score s sum of boxes A & B, HHEI!
TYPE PERCENT TYPE PERCENT Metric
0  BLDR SLABS 6 pts] OO0 suTpy - Points
(O BOULDER (>25 mmy (16 pts] 00  LEAF PACKMWOODY DERRIS 3 pts]
OO0  eeprock [18pt)° OO0  FINEDETRITUS [3 pts] - f‘d‘;“:z‘;
OO0  coBBLE (65256 mm) [12 pts] AT GLAY or HARDPAN [0 pt]
OO0  GRAVEL (2-64 mm) [8 pts) (0O  Mucko pts)
OO0  saAND (<2'mm) [8 pts] OO  ARTIFICIAL P pts) -
Tolal of Percentages of (A} (B) A+B
Bidr Stabs, Boulder, Cabble, Bedrock __ O . /
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:
2. Maximum Pool Depth (Measure the maximum pool depth within the 61 merer (200 fp evaluation reach at the time of Pool Depth
ovaluation. Avoid plunge pools from road cutverts or storm water pipes)  (Check ONLY one box): Max = 30
J >30centimeters [20 pts] i >5cm- 10 cm [15 pts] ]
O >225 - 30 cm [0 pts] 0  <sem[spts) O E
0 >10-225empspts] T NOWATER OR MOIST CHANNEL [0 pts] K
O ooty
COMMENTS MAXIMUM POOL DEPTH (centimeters):
3. BANK FULL WADTH (Measured as the average of 3-4 measurements) {Check ONLY one box):
O > s0maters (> 17) (30 pts}: O, >10m -1.5m (> 33 - 487 {15 pts]
O >30m-40m & 7-13) 25 pis] )Z/ £1.0m (s ¥ 3" 5 pe]
O >15m -30m (> 4'8"- ¢ 7} [20 pts]
5
COMMENTS, AVERAGE BANKFULL WIDTH {meters}

This Information must alse be completed
RIPARIAN ZONE AND FLOODPLAIN QUALITY “rNCTE: River Left (L) and Right (R} as looking downstream<r

RIPARIAN WIDTH FLOODPLAIN QUALITY
L R (Per Bank) L R (Most Predorinant per Bank) L R
D’ Wide >10m (OO0  mature Forest, Wettand I  conservation Tiilage
30  Moderate 5-10m IZ,/Z( ::;r;ature Forest. Shrub or Oid a0 Urban or Industriat
(33  Namow <5m (O  Residential, Park. New Field ao gf;“ Pasture, Row
3O  None (OO0 Fenced Pasture O  Mining or Construction
COMMENTS
FLOW REGIME /At Time of Evaiugtion) (Check ONLY cne box): )
Stream Flowmng Moist Channe|. isolated pools. no flow (Intermittent)
Subsurface flow with isolated pools {Interstitiat) Dry channel. no water {Ephemerai)
COMMENTS
SNUORATY (Number of bends per 61 m (200 f1) of channel) (Check ONLY one box):
3 . None 10 2.0 a a0
o es a s 7 25 O »3
STREAM GRADIENT ESTIMATE
Ej Fiat 0.5 r100 1y Flat to Moderate 1 Mederate (2 er0a 1y ) Moderate to Severe (1 severe (10 1400

PFHWH Form Page - 1

Jrm 20 2008 Reavision




ADDITIONAL STREAM {NFORMATION (This Information Must Also be Completed):

QHEI PERFORMED? - [} Yes Z/No QHE! Score (If Yes, Attach Completed QHEI Form)
DOWNSTREAM DESIGNATED USE(S)
3 wwH Name: Distance from Evaluated Stream
O cwH Name: Distance from Evaiuated Stream __
O ewH Name: Distance from Evaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA CLEARLY MARK THE SITE LOCATION
USGS Quadrangle Name: V""Q Grm/-e_,. NRCS Soil Map Page: NRCS Sall Map Stream Qrder _____
County: H’“fd h Township / City: ?iQJ C«{’.'ﬁ:_ k/l/

MISCELLANEOUS

y 72013 229"
Base Flow Condlions? (Y/N): Date of last precipitation: ' 2 Quantity;

Phatograph tnformation:

Elevated Turbidity? (Y/MN): & Canopy {% open): 7’0Z

were samples colincted for water chemistry? (Y/N): [! {Note iab sample no. of id. and attach resuits) Lab Number:

Field Measures: Temp (°C), Dissolved Oxygen (mg/) pH(5.U.) Conductivity (umhos/em) o

Is the sampling reach representative of the stream (Y/N) f if not, please explain:

Addttional comments/description of pollution impacts:

BIOTIC EVALUATION

Performed? (Y/N): {If Yes, Record all obsendations. Voucher coliections optional. NOTE: all voucher samples must be [abeled with the site
iD number. Include appropriate field data sheets from the Primary Headwater Habitat Assessment Manual)

Fish Observed? (Y/N) Voucher? (Y/N) Salamanders Qbserved? (Y/N) Voucher? (Y/N)
Frogs or Tadpoles Observed? (v/M) Voucher? {Y/MN) Aquetic Macroinveriebrates Observed? (Y/N) Voucher? (Y/N)

Comments Regarding Biclogy:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed):

inciude mportant larwdmarks and other features of interest for site eyaiuation and a narrative description of the stream’s location

omm HFage -
June 20 2008 Rewigion







DRAM v. 5.0 Field Form Quantitative Rating

Isite: \o1fand

1 [Rater(s): Kitowlin T Mot mn _Ipate: 7/2 /3613 |

7.1 2

Metric 1. Wetland Area (size).

max 6 pis. subtolal

L/ £

max 14 pts. subtatal
17 |23
max 30 pts. subtoial

Select one size class and assign score.

>50 acres (>20.2ha) (6 pts)

25 to <50 acres (10.1 o <20.2ha) {5 pts)
10 to <25 acres (4 to <10.1ha) (4 pts)
Jto <10 acres (1.2 to <4ha} {3 pts)

0.3 to <3 acres (0.12 to <1.2ha) (2pts)
0.1 to <0.3 acres (0.04 to <0.12ha} (1 pt)
<0.1 acres (0.04ha) (0 pts)

Metric 2. Upland buffers and surrounding land use.

2a. Calculate average buffer width. Select only one and assign score. Do not double check.

MEDIUM. Buffers average 25m to <50m (82 to <164ft) around wetiand perimeter (4)
NARROW. Buffers average 10m to <25m (321t to <82ft) around wetiand perimeter (1)
VERY NARROW. Buffers average <10m (<32fl) around wetland perimeter (0)

@\MDE. Buffers average 50m (1641t} or more around welland perimeter (7)

2Zb. Intensity of surrounding land use. Salect one or double check and average.
VERY LOW. 2nd growth or older forest, prairie, savannah, wildlife area, etc. (7}
LOW. Old fieid {>10 years), shrubland, young second growth forest. (5)
MODERATELY HIGH. Residential, fenced pasture, park, conservation tittage, new faltow field. (3)
HIGH. Urban, industrial, open pasture, row cropging, mining, construction. (1}

Metric 3. Hydrology.

3a. Sources of Water. Score all that appily. 3b. Connectivity. Score all that apply.

| ]High pH groundwater (5)
| ] Other groundwater (3)
Precipitation (1)
Seasonal/lntermittent surface water (3)
| _~|Perennial surface water {lake or streamm) (5) 3d.
3¢ Maximum water depth. Select only one and assign score.
>0.7 {27.6in) {3)
0410 0.7m (157 to 27 6in) (2)
<0.4m (<15.7in} (1)
3e. Modifications to natural nydrologic regime. Score one or double check

|7‘

~

|

100 year floadpiain (1)
Between streamy/lake and other numan use (1)

" JPart of wetland/upland (e.g. forest), complex (1}

Part of riparian or upland corridor (1}

Duration inundation/saturation. Score one or dbl check.

Semi- to permanently inundated/saturated (4)
Regulany inundated/saturated (3)

Seasonally inundated (2)

Seasonally saturated in upper 30cm (12in} (1)

and average.

| INone or none apparent (12) || Check all disturbances observed
l |Recovered (7) ditch

| JRecovening (3) tile

Recent or no recovery (1) dike

weir

stormwater input

point sowce (nonstorwater)

road bed/RR track

filling/grading

dredging

n
- -
other c/f'rrfrr 7d baris

L/ 7°7.

Metric 4. Habitat Alteration and DeveIOpment

max 20 pls. Subtotas)

4a. Substrate disturbance. Score one or double check and average.
| |None or none apparent (4)
| JRecovered (3)
| FRecovering {2)
Recent or no recovery (1)
4b. Habitat development. Select only cne and assign score.

Excellent (7}

Very good (6)

Good (5)
Moderately good {4)
Fair (3)

Poor 1o fair (2}

Poar (1}

4¢. Habitat alteration. Score one or double check and average.

Check all disturbances observed
mowing

| orazing

| Jclearcutting

Recent or no recovery (1)

None or none apparent (3)
Recovered (6)
Recovering (3)

jie

| ]setective cutting
| |woody debris removal

| |toxic potiutants

subtolal this page

i

shrub/sapling removal

dredging

hérbaceouslaquatic bed removal
sedimentation

fagming

ntrient ennchment

last revised 1 February 2001 jim




ORAM v. 5.0 Field Form Quantitative Rating

ISite: Wedlind |

IRater(s): /(1 ljdf,u/:‘-: f/%wwr:}:

|Date: 72 S 2007

subtotal this page

0

2/

max 10 pis.

subtotal

g

Metric 5. Special Wetlands.

Check all that apply and score as indicated.

Lake Plain Sand Praires {Oak Openings) (10}

Relict Wet Praires {10)

Knownh occurrence state/federal threatened or endangered species {10)
Significant migratory songbird/water fowl habitat or usage {10}
Category 1 Wetland. See Question 1 Qualitative Rating (-10)

Bag (10)

Fen (10

Qld growth forest (10)

Mature forested wetiand {5)

Lake Erie coastalftributary wetland-unrestricted hydralogy {10)
Lake Erie coastal/tributary wetland-restricted hydrology (5}

zg

max 20 pts.

35

subtotat

Score all present using 0 to 3 scale.
Aquahc bed
Emergent
Shrub
Forest
Mudflats
Open water
Other

6b. horizontal (plan view) Interspersion.
Select only one.

High {5}
Moderately high{4)
Moderate (3)
Moderately low {2)
v hLow (1)

None (0}

6c. Coverage of invasive plants. Refer
to Table 1 QRAM long form for list. Add
or deduct points for coverage

|

Extensive »75% cover {-5)
Moderate 25-75% cover (-3)
Sparse 5-25% cover (-1)
Nearly absent <5% cover (0}

z/\bsent (&)

6d. Microtopography.

Score all

X
CWE
e

present using { to 3 scale,

Vegetated hummucksfussucks

Coarse woody debris »15¢m (6in)
Standing dead >25cm (10in) dbh
Amphibian breeding pools

GRAND TOTAL(max 100 pts)

Metric 6. Plant communities, interspersion, microtopography.

6a, Welland Vegetation Communities.

Vegetation Community Cover Scale

0 Absent or comprises <0.1ha {0.2471 acres) contiguous area

Present and either comprises small part of wettand's
vegetation and is of moderate quality, or comprises a
significant part but is of low quality

2 Present and either comprises significant part of wetland's
vegetation and is of moderate quality or comprises a small
part and is of high quality

3 Present and comprises significant part, or more, of wetland's
vegetation and is of high quality

Narrative Description of Yegetation Quality

low | ow spp diversity and/or predominance of nonnative or
disturbance tolerant native species
mod Native spp are dominant component of the vegetation,

although nonnative and/or disturbance tolerant native spp
can also be present, and species diversity moderate to
moderately high, but generallyw/o presence of rare
threatened or endangered spp

high A predominance of native species, with nonnative spp
andfor disturbance tolerant native spp absent or virtually
absent, and high spp diversity and cften, but not always,
the presence of rare, threatened, or endangered spp

Mudflat and Open Water Class Quality

0 Absent <0.1ha (0.247 acres)

Low 0.1 to <1ha (0.247 to 2.47 acres)

Moderate 1 to <4ha (2.47 to 9.88 acres)

W RN |-

High 4ha (9.88 acres) or more

Microtopography Cover Scale

0 Absent

1 Present very small amounts or if more common
of marginal guality

2 Present in moderate amounts, but not of highest
quality or in smalt amounts of highest quality

3 Present in moderate or greater amounts

and of highest quality

Reter 1o the most recent ORAM Score Calibration Rapor for the scoring breakpoimls between wetland categories 2t the following addrass: hilp:/Asww.epa state oh.us/dsw/401/401 html

last revised 1 February 2001 jjm




ORAM v. §.0 Field Form Quantitative Rating

site: Wetlu.d 2

|Rater(s): V.Bewtn T, Neisnan

Select one size class and assign score.

»50 acres (>20.2ha) {6 pts)

25 to <50 acres {10.1 to <20.2ha} {5 pts)
10 to <25 acres {4 to <10.1ha) (4 pts}

J to <10 acres (1.2 {o <4ha) (3 pts)

1 Z
max & pts. subtotal
Bl 13
max 14 pis. subtotal

Metric 1. Wetland Area (size).

0.3 10 <3 acres (0.12 to <1.2ha) (2pts)
0.11t0<0.3 acres (0.04to <0.12ha) (1 pt)

<0.1 acres (0.04ha} (D pts}

Metric 2. Upland buffers and surrounding land use.

Za. Calculate average buffer width. Select only one and assign score. Do not double check.

2h.

2

Metric 3. Hydrology.

' max 30 pls.

3a. Sources of Water. Score all that apply.

=3

50

| 1High pH groundwater (5)
|- {Other groundwater (3)
|/ |Precipitation (1)

>0.7 (27.6in) (3)
0.4t0 0.7M (15.7 to 27.6in) (2)
<0.4m {<15.7in) (1)

easonalintermittent surface water (3)
Perennial surface water (take or stream) (9)
. Maximum water depth. Select ondy one and assign score.

. Modifications to natural hydrologic regime. Score one or double check

3b.

3d.

IIMI%III\II“

i)
I
[=1
[

MEDIUM. Bufters average 25m to <50m {82 1o <1641t} around wetiand perimeter {4}
NARROW. Buffers average 10m to <25m (32t to <82ft) arcund wetland perimeter (1)
VERY NARROW. Buffers average <10m (<32ft) around wetland perimeter (G)

Intensity of susrounding land use. Select one or double check and average,
g\/ERY LOW. 2nd growth or cider forest, prairie, savannah, wildlife area, ete. (7)

IWIDE. Buffers average 50m (164ft) or more around wetland perimeter (7)

LOW. Old field (>10 years), shrubland, young second growth farest. (5)
MODERATELY HIGH. Residential, fenced pasture, park, conservation tillage, new fallow field. (3)
HIGH. Urban, industrial, open pasture, row cropping, mining, construction. (1)

onnectivity. Score all that apply.

100 year floodplain (1)

Between stream/lake and other human use (1)
Part of wetland/upland {e.g. forest), complex (1)
Part of riparian or upland comidor (1}

tion inundation/saturation. Score one or dbl check.
Semi- to permanently inundated/saturated (4)

Regulariy inundated/saturated (3)
Seasonally inundated (2)

Seasonally saturated in upper 30cm (12in) (1)

verage.

| INone or none apparent (12)
Recovered (7}

| {Recovering {3)

| |Recent or no recovery (1)

Check all disturbances observed
ditch
tile
dike
weir
stormwater input

paint source (nonstarmwater)
filling/grading

road bed/RR track

dredging

other

Metric 4. Habitat Alteration and Development

max 20 pls

subiotal

4a, Substrate disturbance. Score one of double check and average.

4b.

4c.

90

subtotal s page

.~ |None or nane apparent (4)
Recovered (3)
Recovering (2)

Recent or no recovery (1}

Excellent (7)

Very good (6)

Good (5)
Moderately good {4)
Fair (3)

Poor to fair (2}

Poor (1)

Habitat development. Select only one and assign score.

Habitat alteration. Score one or double check and average.

Recent or no recovery {1}

MNone or none apparent (9}
~ | Recovered (6}
Recovering (3)

Check all disturbances observed
mowing
grazing
clearcuttng
selective cutling
woody debris removal
toxic pollutants

4
shrub/sapling remavat
hez-rbaceouslaquatic bed removal
sedimentation
dr:edgmg
farming
nutrient enrichment

last revised 1 February 2001 jim
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ORAM v. 5.0 Field Form Quantitative Rating

iSite: Wedland 2

IRater(s): Keﬁaw[’}/n T/’/fbwbtﬂn

|Date: 7/1/1.::(3

]

£

Ts

subtotat this page

D |so

max 10 pis.

subtotal

oy

ZExd

max 20 pls.

subtatal

Bog (10)

Feh (10)

0O1d growth forest (10)

* |Mature forested wetland (5)

Relict Wet Praires (10)

Score all present using 0 to 3 scale.

L LIl ] ] e

Aquatic bed
Emergent
Shrub
Forest
Mudflats
Open water
Other

6b. horizontal (plan view) Interspersion.
Select only one.

B

LLLIN 1

High (5)
Moderately high(4)
Moderate (3)
Moderately low (2)
Low (1)

None (0)

6¢. Coverage of invasive plants. Refer
to Table 1 ORAM long form for list. Add
or deduct points for coverage

lal

LLN]]

Extensive »>75% cover (-5)
Moderate 25-75% cover (-3)
Sparse 5-25% cover {-1)
Nearly absent <5% cover (0)
Abserrt {1}

6d. Microtopagraphy.
Score all present using 0 to 3 scale.

59

EHERC

I |vegetated hummucks/ussucks
2 _lcoarse woody debris >15cm (6in
Standing dead >25cm (10in) dbh
| ] Amphibian breeding pools

GRAND TOTAL(max 100 pts)

)

Metric 5. Special Wetlands.

Check all that apply and score as indicated.

Lake Eris coastalftributary wetland-unrestricted hydrotogy (10)
Lake Erie coastalftributary wetland-restricted hydrology (5)
Lake Plain Sand Prairies (Oak Openings) (10)

Known occurrence state/federal threatened or endangered species (10)
Significant migratory songbirdfwater fowl habitat or usage (10}
Category 1 Welland. See Question 1 Qualitative Rating {-10)

Metric 6. Plant t:ommunities, interspersion, microtopography.

6a. Welland Vegetation Communities.

Vegetation Community Cover Scale

0

Absent or comprises <0.1ha (0.2471 acres) contiguous area

1

Present and either comprises smalt part of wetland's
vegefation and is of moderate quality, or comprises a
significant part but is of low quality

Present and either comprises sighificant part of wetland's
vegetation and is of moderate quality or comprises a smatl
part and is of high quality

Present and comprises significant part, or mere, of wettand's
vegetation and is of high quality

Narrative Dascription of Vegetation Quality

low

Low spp diversity and/or predominance of nonnative or
disturbance tolerant native species

mod

Native spp are dominant component of the vegetation,
although nonnative andfor disturbance tolerant native spp
can also be present, and species diversity moderate to
moderately high, but generallyw/o presence of rare
threatened or endangered spp

high

A predominance of native species, with nonnative spp
and/or disturbance tolerant native spp absent or virtually
absent, and high spp diversity and often, but not always,
the presence of rare, threatened, or endangered spp

Mudfiat and Open Water Class Quality

0 Absent <0.1ha (0.247 acres)

1 Low (.1 to <1ha (0.247 to 2.47 acres)

2 Moderate 1 1o <4ha (2.47 to 9.88 acres)
3 High 4ha (9.88 acres) or more

Microtopography Cover Scale

0 Absent

1 Present very small amounts or if more common
of marginal quality

2 Present in moderate amounts, but not of highest
quality or in small amourts of highest quality

3 Present in maderate or greater amounis

and of highest quality

Refer o the most recent ORAM Score Catibration Report for the scaring breakpoints betwaen wetland calagories at tha following aderess: hipAwww.epa.state. oh.us/dsw/401/401.htmt

last revised 1 February 2001 jjm
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ORAM v. 5.0 Field Form Quantitative Rating

lSite: \etlarnd 3

IRater(s): kiBoulin T, Meoran

]Date: 7/2/-3o /3

'lq

L

subtotal IMs page

O 11

max 10 pis.

subiotal

t] 13

max 20 pts.

subtotat

Bag (10)

Fen (10)

Ord growth forest (10)
Mature forested wetland (5)

Metric 5. Special Wetlands

Check all that apply and score as indicated.

Lake Ere coastalftributary wetland-unrestricted hydrology (10)

Lake Erie coastalftributary wetland-restricted hydrology (53

Lake Plain Sand Prairies (Oak Openings) {10)

Redict Wet Praires (10)

Known occurrence state/federal threatened or endangered species (10)
Significant migratory songbirdiwater fowl habitat or usage (10) ‘
Category 1 Wetland. See Question 1 Qualitative Rating (-10)

Score all present using 0 to 3 scale.

6b.
Sele

o 3

a
~ 0

6c. Cov
to Table

UL ]

NENRER

Aquatic bed

Emergent

Shrub

Forest

Mudfiats

Open water

Qther

ontal {plan view) Interspersion.
ty one.

High (5)

Moderately high(4)

Moderate (3)

Moderately low (2)

Low (1)

None (0)

erage of invasive plants, Refer
1 ORAM long form for list. Add

3

or deduct points for coverage

\

Extensive >75% cover (-5)
Moderate 25-75% cover (-3)
Sparse 5-25% cover (-1)
Nearly absent <5% cover (0)

" |Avsent (1)

6d. Microtopograghy.
Score all present using 0 to 3 scale.

\ \

23

Vegetated hummucks/tussucks
Coarse woody debris >15cm (6in)
Standing dead >25cm (10in) dbh

Amghibian breeding pools

GRAND TOTAL(max 100 pts)

Metric 6. Plant communities, interspersion, microtopography.

6a. Wetland Vegetation Communities.

Vegetation Community Cover Scale

0

Absent or comprises <0.1ha (0.2471 acres) contiguous area

4

Present and either comprises small part of wetland's
vegetation and is of moderate quality, or comprises a
significant part but is of low quality.

Present and either comprises significant part of wetland's
vegetation and is of moderate quality or comprises a small
part and is of high quatity

Present and comprises significant part, or more, of wetiand's
vegetation and is of high quality

Narrative Description of Vegetation Quality

low

Low spp diversity andfor predominance of normative or
disturbance tolerant native species

mod

Native spp are dominant component of the vegetation,
afthough nonnative and/or disturbance tolerant native spp
can also be present, and species diversity moderate to
moderately high, but generallyw/o presence of rare
threatened or endangered spp

high

A predominance of native species, with nonnative spp
andfor disturbance toferant native spp absent or virtually
absent. and high spp diversity and often, but not always,
the presence of rare, threatened, or endangered spp

Mudflat and Open Water Class Quality

0 Absent <D.1ha (0.247 acres)

1 Low 0.1 to <1ha {0.247 to 2.47 acres)

2 Moderate 1 to <4ha (2.47 to 9.88 gcres)
3 High 4ha (9.88 acres) or more

Microtopography Cover Scale

0 Absent

1 Present very small amounts or if more commaon
of marginal quality

2 Present in moderate amounts, but not of highest
quality or in smatl amounts of highest quality

3 Present in moderate of greater amounts

and of highest quality

Ay

Refer to the most recent QRAM Score Calibration Repart for the scaripg breakpoints between wetland categories at the following address: hitp:/Awww.epa stata,gh.us/dswid 014401, html
F

last revised 1 February 2001 jjm



ORAM v_ 5.0 Field Form Quantitative Rating

[Site: Wetland 3

[Rater(s): . Bowtlin T Newrman

0

max g pis.

O

subtolal

L

max 14 pts.

b

subtolal

2b.

2
5

.

subtotal

I

max 30 pts.

3a.

[
7]

w
o

14

subtolat

max 20 pls,

L

4b.

4c.

14

sublotal this page

last revised 1 February 2001 jjm

:ll\ll

LLIN |

LoR

z
2

NT]

z
8

INTITi]e

T
w
o

=50 acres (»20.2ha) {6 pis}

Metric 1. Wetland Area (size).

Select one size class and assign score.

25 1o <50 acres (10.1 to <20.2ha) (5 pts}

10 to <25 acres (4 to <10.tha)
3 to <10 acres (1.2 to <4ha) (3

(4 pts)
pts)

0.3 to <3 acres (0.12 to <1.2ha) (2pts}
0.1 to <0.3 acres {0.04 to <0.12ha) (1 pt)

<0.1 acres (0.04ha) (0 pts)

[ JHigh pH groundwater (5)
Other groundwater (3)
Precipitation (1}

=0.7 (27.6in) (3)
0.4 to 0.7m {15.7 to 27.6in) (2)
<0.4m (<15.7in) (1)

Metric 3. Hydrology.

Sources of Wwater. Score all that apply.

Seascnal/intermittent surface water (3)
Perennial surface water (lake or stream) (5)
mum water depth. Select only one and assign score.

fications to naturai hydrolegic regime. Score ane or double check

3d.

Metric 2. Upland buffers and surrounding land use.

2a. Calculate average buffer width. Select only one and assign score. Do not doubie check.

[ JWIDE. Buffers average 50m (1641t) or more around wetland perimeter (7)

MEDIUM. Buffers average 25m to <50m (82 to <164ft) around wetland perimeter (4)
NARROW. Buffers average 10m 1o <25m (32ft to <B2f1) around weiland perimeter (1)
VERY NARROW. Buffers average <10m (<32ft) around wetland perimeter (0)

sity of surrounding land use. Select one or double check and average.
VERY LOW. 2nd growth or oider forest, prairie, savannah, wildlife area, etc. (7)

LOW. Oid fieid (=10 years), shrubiand, young second growth forest. (5)

MODERATELY HIGH. Residential, fenced pasture, park, conservation tillage, new fallow field. (3}
HIGH, Urban, industriai, open pasture, row cropping, mining, construction. (1}

3b. Connectivity. Score all that apply.

100 year floodplain (1)

Between stream/lake and other human use (1)
Part of wetland/upland (e.g. forest), complex (1)

Pan of riparian or upland carridor (1)

Duration inundation/saturation. Score one or dbl check.
Semi- to permanently inundated/saturated (4)

Regutarly inundaied/saturated (3)
Seasonaily inundated (2)

Seasonaily saturated in upper 30cm (12in) (1)
and average.

None or none apparent (12)
Recovered (7)

Recovering {3)

Recent or no recovery (1)

Check all disturbances cbserved

point source (nonstormwater)
filiing/grading

road bed/RR track

dredging

other

None or none apparent {4)
Recovered (3)
Recovenng (2)
Reeent or no recavery (1)

bitat development. Select only one and assign scofe.

Exceilent (7)

Veary good (6)

Good (5)
Moderately good (4)
Fair (3)

Poar to fair (2}

Poor (1)

tat alteration. Score one or double check and average.

!

Metric 4. Habitat Alteration and Deveiopment

4a, Substrate disturbance. Score one or double check and average.

!

i

Nane or ncne apparent (9)
Recovered (6)
Recavering (3)

Recent or no recovery (1}

Check all disturbances observed
mawing
grazing
clearcutiing
selective cutting
woody dabns remavat
toxic pollutants

v

shrub/sapling removal
herbaceous/aguatic bed removat
sedimentation

dredging

faiming

nutrient enrichment

i

IDate: 7/2/7_0:3




ORAM v. 5.0 Field Formn Quantitative Rating

[site: Wetland [Rater(s): K fowtn T, Mawman

IDate:

2

max 8 pts.

2

subtotal

Metric 1. Wetland Area (size).

Select one size class and assign score,
. »50 acres (>20.2ha) (5 pts)
; 25 to <50 acres (10.1 to <20.2ha) (5 pts)
! 10 to <25 acres (4 to <10.1ha) (4 pts)
; 310 <10 acres (1.2 to <4ha) (3 pts)
0.3 to <3 acres (0.12 to <1.2ha) (2pts)
0.1 to <0.3 acres (0.04 to <0.12ha) (1 pt)
<0.1 acres (0.04ha) (0 pts)

H

max 14 pts.

13

Metric 2. Upland buffers and surrounding land use.

2a. Calculate average buffer width. Sefect only one and assign score. Do not double check.

WIDE. Buffers average 50m (164ft) or more around wetland perimeter (7)

MEDIUM. Buffers average 25m to <50m (82 to <164ft) around wetland perimeter (4)

NARROW. Buffers average 10m to <25m (32ft to <82ft) around wetland penmeter (1)

VERY NARROW. Buffers average <10m (<32ft) around wetland perimeter (0)

2b. Intensity of surrounding land use. Sefect one or double check and average.

VERY LOW. 2nd growth or older forest, prairie, savannah, wildlife area, etc. (7)

LOW. Old field {(>10 years), shrubland, young second growth forest. (5)

MODERATELY HIGH. Residential, fenced pasture, park, conservation tillage, new fallow field. (3)
HIGH. Urban, industrial, open pasture, row cropping, mining, construction. (1)

[LINELIN]

38

sublotal

75 Metric 3. Hydrology.

max 30 pis.

'3 | 5¢

max 20 pta. sublotal

3Ja. Sources of Water. Score all that appty.

High pH groundwater (5)
Other groundwater (3)
Precipitation (1)

RN

Seasonal/intermittent surface water (3)
Perennial surface water (lake or stream) (5)

3d.

3c. Maximum water depth. Select only one and assign score.

[ ]=0.7 (27.6in} (3)

[ ]0.41t00.7m {15.7 to 27.6in) {2)

[ _7]<0.4m (<15.7in) (1)

Z

3b. Connectivity. Scare all that apply.

100 year fioodplain (1)

Between stream/lake and other human use (1)
Part of welland/upland (e.g. forest), complex (1)
Part of riparian or upland cormridor (1)

Duration inundation/saturation. Score one or dbl check.

Semi- to permanently inundated/saturated (4)
Regularly inundated/saturated (3)
Seasonally inundated (2)

ZISeasonaIly saturated in upper 30cm (12in) (1)

3e. Madifications to natural hydrologic regime. Score one or double check and average,
None or none apparent (12} || Check all disturbances observed
| JRecovered () ditch point source (nonstormwater)
[ |Recovering (3) tile filling/grading
| JRecent or na recovery (1) dike road bed/RR track
weir dredging
" |stormwater input other.

Metric 4. Habitat Alteration and Development.

4a. Substrate disturbance. Score one or double check and average.

4b.

Excellent (7)

Very good (5}

Good (5)°
Moderately good (4)
Fair (3}

Poor to fair (2)

Pooar (1)

Recent or no recovery (1)
Habitat development. Select only one and assign scare.

None or none apparent (4)
Recovered (3)
Recovering (2)

4c. Habitat alteration. Score one or double check and average.

None or none apparent (9) Check all disturbances observed
Recovered (6) ) mowing shrub/sapling removal
Recovering (3) [ |grazing herbaceaus/aquatic bed removal
Recent or no recovery (1) | clearcutting sedimentation
selective cutting dredging
5 6 waody debris removal farming
; toxic potlutants nutrient enrichment
subtetal this page

last revised 1 February 2001 jjm
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ORAM v. 5.0 Field Form Quantitative Rating

[site: WeHand 4 |Rater(s): K. fowlh T Mewsnn [Date: 747 /243
7

13

sublotal this page

€)' | 54 |Metric 5. Special Wetlands.

max 10 pts. subttal  Check all that apply and score as indicated.

Bog (10)

Feh {10}

Qld growth forest {10}

Mature forested wetland {5)

Lake Erie coastal/tributary wetland-unrestricted hydrology (10)
Lake Erie coastalfiributary wetland-restricted hydrology (5)

Lake Plain Sand Prairies (Oak Openings) (10}

Relict Wet Praires (10)

Known occurrence stateffederal threatened or endangered species (10)
Significant migratory songbirdAwater fowl habitat or usage {10}
Category 1 Wetland. See Question 1 Qualitative Rating (-10)

5 |57 IMetric 6. Plant communities, interspersion, microtopography.

max 20 pts. subtotal 62, Wetland Vegetation Communities. _Vegetation Community Cover Scale

Score all present using 0 to 3 scale. 0 Absent or comprises <0.1ha (0.2471 acres) contiguous area

Aquatic bed ] Present and either comprises smalt part of wetland's
“2- | Emergent vegetation and is of moderate quality, or comprises a
Shrub significant part but is of low quality
‘4. |Forest 2 Present and either comprises significant part of wetland's

Mudflats vegetation and is of moderate quality or comprises a small
Open water part and is of high quality
Other, 3 Present and comprises significant part, or more, of wetland's

6b. horizontal (plan view) Interspersion. vegetation and is of high quality

Select only one.
High (5) Narrative Description of Vegetation Quality
Moderately high(4) low Low spp diversity and/or predominance of nonnative or
Moderate (3) disturbance tolerant native species
Moderately low (2) mod Native spp are dominant component of the vegetation,
Low (1) although nonnative and/or disturbance tolerant native spp
None (0) can also be present, and species diversity moderate to

6¢c. Coverage of invasive plants. Refer maderately high, but generallyw/o presence of rare

to Table 1 ORAM long form for list. Add threatened or endangered spp

or deduct peints for coverage high A predominance of native species, with nonnative spp
Extensive >75% cover (-5} and/or disturbance tolerant native spp absent or virtually
Moderate 25-75% cover (-3) absent, and high spp diversity and often, but not always,
Sparse 5-25% cover (-1) the presence of rare, threatened, or endangered spp

"INearly absent <5% cover (0)

Absent (1) Mudftat and Open Water Class Quality

6d. Microtopography. O Absent <0.1ha (0.247 acres)

Score all present using 0 to 3 scale. 1 Low (0.1 to <1ha (0.247 to 2.47 acres)
Vegetated hummucks/tussucks 2 Moderate 1 1o <dha (2.47 to 9.88 acres)

Coarse woody debris >15cm (6in) 3 High 4ha (9.88 acres) or more

Standing dead >25cm (10in) dbh

Amphibian breeding pools Microtopography Cover Scale
0 Absent
1 Present very small amounts or if more gommon
of marginal quality
2 Present in moderate amounts, but not of highest
quzlity or in small amounts of highest quality
3 Present in moderate or greater amounts

and of highest quality

44 |GRAND TOTAL(max 100 pts)

Refer t& tha most recent ORAM Seore Calibration Report for Lhe seoring breakpoints between walland categories at the following address: hitp:/hwsny.epa state, oh us/dsw/d01/401.biml

last revised 1 February 2001 jjm



http://www.epa.stateah.ushiswA01/401.html

ORAM v. 5.0 Field Form Quantitative Rating

Siter Wellund &

Rater(s): /. /3c~/»

T,’/{/fw»«-m IDate: 7/3/?0r3

2

7. |Metric 1. Wetland Area (size).

max € pls.

subtolal - Select one size class and assign score.

| }>50 acres (>20.2ha) (6 pts)

| |25 to <50 acres (10.1 to <20.2ha) (5 pis)
| J10to <25 acres {4 to <10.1ha) (4 pts}

| |3 to <10 acres (1.2 to <4ha) (3 pts)
[_~0.3 10 <3 acres (0 12 1o <1.2ha) (2pts)
[ ]0.1 10 <0.3 acres (0.04 to <0.12ha) (1 pt)
| ]| <0.1 acres (0.04ha) {0 pts)

LU

Metric 2. Upland buffers and surrounding land use.

2a. Caiculate average buffer width. Select only one and assign score. Do not double check.
WIDE. Buffers average 50m (154ft) or more around wetland perimeter (7)

MEDIUM. Buffers average 25m to <50m (82 to <164ft) around wetland perimeter (4)
NARROW. Buffers average 10m to <25m (32ft to <B2ft) around wetland perimeter (1)
VERY NARROW. Buffers average <10m (<32ft) around wetland perimeter (Q)

2b. Intensity of surrounding land use. Select one or double check and average.

| § |[Metric 3. Hydrology-.

®

VERY LOW. 2nd growth or older forest, prairie, savannah, wildlife area, etc. (7)

LOW. Oid fieid (> 10 years), shrubtand, young second growth forest. (5)

MODERATELY HIGH. Residential, fenced pasture, park, conservation tillage, new fallow field. (3)
HIGH. Urban, industrial, open pasture, row cropping, mining, construction. (1)

max 30 pts. subtotal  3a. Sources of Water. Score all that apply. 3b. Connectivity. Score all that apply.
High pH groundwater (5) 100 year floodplain (1)
Other groundwater (3) Between streamflake and other human use (1)
Precipitation (1) Part of wetland/fupland (e.g. forest), complex (1)
Seasonal/intermiftent surface water (3) Part of riparian or upiand corridor (1)
Perennial surface water (lake or stream) (5) 3d. Duration inundation/saturation. Score one or dbl check.
3c. Maximum water depth. Select only one and assign score. Semi- to permanently inundated/saturated {4)
»Q.7 (27.6in) (3) Regutarly inundated/saturated (3)
0.4 10 0.7m (15.7 to 27.6in) (2)~ Seasonally inundated (2)
<0.4m (<15.7in) (1) Seasonally saturated in upper 30cm (12in) (1)
3e. Modifications to natural hydrologic regime. Score gne or double check and average.
None or none apparent (12) | Check all disturbances observed
Recovered (7) [ ]ditch point source (nonstormwater)
Recovering (3) tile filling/grading
Recent or no recovery (1) dike road bed/RR track
weir dredging
stormwater input other,
7 125 |met - |
7> |Metric 4. Habitat Alteration and Development.
max 20 pta. subtoal  4a. Substrate disturbance. Score one or double check and average.

Recent or no recovery (1)
Habitat development. Select only one and assign score.

Excellent (7)

Vvery good (6)

Good (5)
Moderately good (4)
Fair (3)

Poor to fair (2)

Poor (1)

None or none apparent (4)
Recovered (3)
Recovering (2)

4b.

4c. Habitat alteration. Score one or double check and average.
None or none apparent (9) Check all disturbances observed
Recovered (6) mowing
Recovering (3) grazing
Recent or no recovery (1) clearcutting
[ Jselective cutting

25

subtotal this page

woody debris rernoval
toxic pollutants

shrub/sapling removal
herbaceous/aquatic bed removal
sedimentation

dredging

farming

nutrient enrichment

last revised 1 February 2001 jim



ORAM v. 5.0 Field Form Quantitative Rating

[site: Wetland &

|Rater(s): ¥.Bomi.

T Mewran Date: 7/3/20:3

i

e

subtodal this page

O

rsy

max 10 pts.

sutold  Check all that apply and score as indicated.
Bog (10)

Fen (10)

Old growth forest (10)

Mature forested wetland (5)

Relict Wet Praires (10}

max 20 pts.

it Ga. Wetland Vegetation Communities.
Score all present using 0 to 3 scale.
Aquatic bed

Emergent

Shrub

Forest

Mudfiats

Open water

Other

6b. horizontal {plan view) interspersion.
Select only one.

High (5)

Moderately high(4)

Moderate (3)

Moderately low (2)

Law (1)

None {0)

6c. Coverage of invasive plants. Refer
to Table 1 ORAM long form for list. Add
or deduct points for coverage '
Extensive >75% cover {-5)
Moderate 25-75% cover (-3)
Sparse 5-25% cover (-1)
Nearly absent <5% cover (0)
Absent (1)

6d. Microtopography.

Score all present using 0 to 3 scale.
Vegetated hummucks/itussucks
Coarse woody debris >15cm (8in)
Standing dead >25¢m (10in) dbh
Amphibian breeding pools

30

GRAND TOTAL(max 100 pts)

Metric 5. Special Wetlands.

Lake Erie coastalributary wetland-unrestricted hydrology (10)
Lake Erie coastalftributary wetland-restricted hydrology (5)
Lake Plain Sand Prairies (Oak Openings) (10}

Knawn occurrence stateMederal threatened ar endangered species (10)

Significant migratory songbirdAwater fowl habitat or usage (10)
Category 1 Wetland. See Question 1 Qualitative Rating {-10)

Metric 6. Plant communities, interspersion, microtopography.

Vegetation Community Cover Scale

0

Absent or comprisas <0.1ha (0.2471 acres) contiguous area

t

Present and either comprises small part of wetland's
vegetation and is of moderate guality, or comprises a
significant part but is of low quality

Present and either comprises significant pan of wetland's
vegetation and is of moderate quality or comprises a small
part and is of high quality

Present and comprises significant part, or more, of wetland's
vegetation and is of high quality

Narrative Description of Vegetation Quality

forw

Low spp diversity andfor predominance of nonnative or
disturbance tolerant native species

mod

Native spp are dominant companent of the vegetation,
although nonnative and/or disturbance tolerant native spp
can also be present, and species diversity moderate 1o
moderately high, but generallyw/o presance of rare
threatened or endangered spp

high

A predominance of native species, with nannative spp
and/or disturbance tolerant native spp absent or virtually
absent, and high spp diversity and often, but not always,
the presence of rare, threatened, or endangered spp

Mudflat and Open Water Class Quality

0 Absent <Q.1ha (0.247 acres)

1 Low 0.1 to <1ha (0.247 to 2.47 acres)

2 Moderate 1 to <4ha (2.47 to 9.88 acres)
3 High 4ha (9.88 acres) or more

Microtopography Cover Scale

0 Absent

1 Present very small amounts or if more common
of marginal quality

2 Present in moderate amounts, but not of highest
quality or in small amounts of highest quality

3 Present in moderate or greater amounts

and of highest quality

Rafer Lo the most recent ORAM Score Calibration Report for the scoring breakpoints betwsen wetiend categories at the following eddress: htip/Awww,epa state oh.us/dsw/401/401.huné

last revised 1 February 2001 jim




ORAM v. 5.0 Field Form Quantitative Rating

|Site:_ \JeHand 6 _ [Rater(s): K. 3ewtn TiMowrm.., |bate: 7/7 /243

9 | 2. |Metric 1. Wetland Area (size).

max 8 pis. subtetal © Select one size class and assign score.

. >80 acres (>20.2ha) (6 pts)
! 25 to <50 acres (10.1 to <20.2ha) (5 pts)
! 10 to <25 acres (4 to <10.1ha) (4 pts)

310 <10 acres (1.2 to <4ha) (3 pts)

0.3 to <3 acres (0.12 to <1.2ha) (2pts)
0.1 to <0.3 acres (0.04 to <0,12ha) (1 pt}
<0.1 acres (0.04ha) (0 pts)

19114 Metric 2. Upland buffers and surrounding iand use.

max 14 pts. subtotal | 23, Calculate average buffer width. Select only one and assign score, Do not double check.
: WIDE. Buffers average 50m (164ft) or more around wetland perimeter (7)
’ MEDIUM. Buffers average 25m to <50m (B2 to <1641t} around wetlland perimeter (4)
NARROW. Buffers average 10m to <25m (32ft to <B2ft) eround wetland penimeter (1)
VERY NARROW. Buffers average <10m {<32ft) around wetland perimeter (0}
2b. Intensity of surrounding land use. Select one or double check and average.
EVER‘( LOW. 2nd growth or older forest, prairie, savannah, wildlife area, etc. (7)

LOW. Old field (>10 years), shrubland, young second growth farest. (5)
MODERATELY HIGH. Residential, fenced pasture, park, conservation tillage, new fallow field. (3)
HIGH. Urban, industrial, open pasture, row cropping, mining, construction. (1)

2\ | 37 |Metric 3. Hydrology.

e 30 pls. whiotal 33, Sources of Water. Score all that apply. 3b. Connectivity. Score all that apply.
| JHigh pH groundwater (5) 100 year floodplain (1)
| Jother groundwater (3) Between streamfake and other human use (1)
| _~]Precipitation (1) Part of wetland/upland {e.g. forest), complex (1)
| _~]Seasonalintermittent surface water (3) Part of ripanan or uptand corridor (1)
[ [Perennial surface water (lake or stream) (5) 3d. Duration inundation/saturation. Score one or dbl check.
3c. Maximum water depth. Select only one and assign score. Semi- to permanently inundated/saturated (4}
| |>0.7 (27.6in) (3) Regularly inundated/saturated (3)
| J0.4t00.7m (15.7 to 27.6in) (2) Seasonally inundated (2)
|_~]<0.4m (<15.7in) (1) Seasonally saturated in upper 30cm (12in} (1)
3e. Modifications to natural hydrologic regime. Score one or double check and average.
None or none apparent (12) || Check all disturbances observed
Recovered (7) ditch point source {(nonstormwater}
Recavering (3) . tle fitling/grading
Recent or no recovery (1) dike road bed/RR track
weir dredging
stormwater input other

) 2 [ 55 |Metric 4. Habitat Alteration and Development.

max 20 pts, suwototal  43. Substrate disturbance. Score one or double check and average.
Naone or none apparent (4)

Recovered (3)

Recovering (2)

Recent or no recovery (1)

4b. Habitat davelopment. Select only one and assign score.

Excellent (7)
Very good (6)
Good (5)
Moderately good (4}
Fair (3)
Poor to fair (2)
Poor (1)
4c. Habitat alteration. Score one or double check and average.
one of none apparent (9) Check all disturbances observed
Recovered (6) mowing shrub/sapling rermovat
Recovenng (3) grazing herbaceous/aquatic bed remaval
Recent or no recovery (1) clearcutting sedimentation
[ |selective cutting dredging
SS’ . | [woody debris removal farming
toxic pollutants nutrient enrichment
sublotal this page

last revised 1 February 2001 jim



ORAM v. 5.0 Field Form Quantitative Rating

site: Metland 4

Rater(s): ¥ Bowl

T Mewrap Date: 7/3/?—'9!3
7 7

max 10 pts.

Metric 5. Special Wetlands.

suntolt ~ Check all that apply and score as indicated.

5

max 20 pis,

subtata

59

Known occumence stateffederal threatened or endangered species (10)
Significant migratory songbirdAwater fowl habitat or usage (10)

Bog (10}

Feh (10)

Old growth forest (10)

Mature forested wetland {5)

Lake Erie coastaltributary wetland-unrestricted hydrology (10)
Lake Enie coastalftributary wetland-restricted hydrology (5)
Lake Plain Sand Prairies (Oak Openings) (10)

Relict Wet Praires (10)

Category 1 Wetland. See Question 1 Qualitative Rating (-10)

Metric 6. Plant communities, interspersion, microtopography.

Ba. Wetlarnd Vegetation Communities.

Vegetation Community Cover Scale

Score all present using 0to 3 scale. 0 Absent or comprises <0.1ha (0.2471 acres) contiguous area
Aquatic bed 1 Present and either comprises small part of wetland's
. JEmergent vegetation and is of moderate guality, or comprises a
. | Shrub significant part but is of low quality
Forest 2 Present and either comprises significant part of wetland's
Mudflats vegetation and is of moderate quality or comprises a smal
‘|Open water part and is of high quality
Other 3 Present and comprises significant part, or more, of wetland's
6b. herzontal (plan view) Interspersion. vegetation and is of high guality
Select only ane.
High (5) Narrative Description of Vegetation Quality
Moderately high(4) low Low spp diversity and/or predominance of nonnative or
Moderate (3) disturbance tolerant native species
.- |Moderately low (2) mod Native spp are dominant component of the vegetation,
Low (1) although nonnative and/or disturbance tolerant native spp
None (0) can atso be present, and species diversity moderate to

6c. Coverage of invasive plants. Refer
to Table 1 ORAM Iong form for list. Add

moderately high, but generallyw/o presence of rare
threatened or endangered spp

or deduct points for coverage high

A predominance of native species, with nonnative spp
and/or disturbance tolerant native spp absent or virtually
absent, and high spp diversity and often, but not always,
the presence of rare, threatened, or endangered spp

Extensive >75% cover (-5)
Moderate 25-75% cover (-3)
Sparse 5-25% cover (-1)
Nearly absent <5% cover (0)

Mudftat and Open Water Class Quality

Absent <0.1ha (0.247 acres)

Low 0.1 to <tha (0.247 to 2.47 acres}

Moderate 1 to <4ha (2.47 to 9.88 acres)

Absent (1)
6d. Microtopography. 0
Score all present using 0 to 3 scale. 1
Vegetated hummucksftussucks 2
Coarse woody debris >15cm (6in) 3

High 4ha (9.88 acres) or more

" | Standing dead >25cm (10in) dbh
- JAmphibian breeding pools

Microtopography Cover Scale

g

Absent

1

Present very small amounts or if more comman
of marginal quality

Present in moderate amounts, but not of highest
quality or in small amounts of highest quality

Present in moderate or greater amaunts
and of highest quality

GRAND TOTAL(max 100 pts)

Refer to the most recent ORAM Score Calibration Report for the scoring breakpoints between wetland categdries at the following address: hitp:fiwww.epa state.oh us/dsw/401/407 . himl
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ORAM v. 5.0 Field Form Quantitative Rating

Site: M‘Hmm} 7 IRater(s): K, Bowdin T, Mevarian |Date: 7/3 /2013

l [ |Metric 1. Wetland Area (size).

max 8 pts. suntowal © Select one size class and assign score.

; >50 acres (»20.2ha) (6 pts}
3 25 to <50 acres {10.1 to <20.2ha) (5 pts)
: 10 to <25 acres {4 to <10.1ha) (4 pts)

3 to <10 acres (1.2 to <4ha) (3 pts)

0.3 to <3 acres (0.12 to <1.2ha) (2pts)
0.1 to <0.3 acres (0.04 to <0.12ha) (1 pt)
<0.1 acres (0.04ha) (0 pts)

IZ | J3 | IMetric 2. Upland buffers and surrounding land use.

max 14 pis. subtotal | 2a. Caloulate average buffer width. Select only one and assign score. Do not doubie check.
g\MDE. Buffers average 50m (164ft) or more around wetiand perimeter (7)

MEDIUM. Buffers average 25m to <50m (82 to <164ft) around wetland perimeter (4)
NARROW. Buffers average 10m to <25m (32ft to <824t) arcund wetland perimeter (1)
VERY NARROW. Buffers average <10m (<32ft) around wetland perimeter (0)
2b. Intensity of surrounding land use. Select one or double check and average.

EVER\’ LOW. 2nd growth or older forest, prairie, savannah, wildiife area, etc. (7)

LOW, Old field {~10 years), shrubland, young second growth forest. (5)
MODERATELY HIGH. Residential, fenced pasture, park, conservation tillage, new fallow field. (3)
HIGH. Urban, industrial, open pasture, row cropping, mining, construction. (1)

W0 |23 Metric 3. Hydrology.
frax 30 pts. sublotal 33, Sources of Water. Score alk that apply. 3b. Connectivity. Score all that 2pply.
| |High pH grpundwater (5) 100 year floodplain (1)
| ]| Other groundwater (3) Between stream/flake and other human use (1)
|~ | Precipitation (1) Part of wetland/upland (e.g. forest), complesx (1)
| -] Seasonalfintermittent surface water (3) Part of riparian or upland corridor (1)
' | Perennial surface water (lake or stream) (5} ad. Duration inundation/saturation. Score ane or dbl check.
3c. Maximum water depth. Select only cne and assign score. Semi- to permanently inundated/saturated (4)
>(.7 (27.6in) (3) Regularly inundated/saturated (3)
0.4 to 0.7m (15.7 to 27.6in) (2) Seasonally inundated (2)
<0.4m (<12.7in) (1) Seasonally saturated in upper 30cm (12in) (1)
3e. Modifications to natural hydrologic regime. Score one or double check and average.
None or none apparent (12) || Check all disturbances observed
Recovered (7} ditch point source (nonstormwater)
Recovering (3} tile filling/grading
Recent or no recovery (1) dike road bed/RR track
weir dredging
stormwater input other,

4 | 27 |Metric 4. Habitat Alteration and Development.

max 20 pts. subtotal 43, Substrate disturbance. Score one or double check and average.
None or none apparent (4)

Recovered (3)

Recovering (2)

Recent or no recovery (1)

4b. Habitat development. Select only one and assign score.
1Excellent (7)

Very good (6}

Good (5)

Moderately good (4)

Fair (3}

Poor to fair (2)

Poor (1)

4c. Habitat alteration. Scare one or dauble check and average.

LA

ALLITIE

None or none apparent (9) Check all disturbances observed

Recovered (6) mowing shrub/sapling removal
%Rew\reﬁng (3} grazing herbacecus/aguatic bed removal
Recent or no recovery (1) clearcutting sedimentation
selective cutting dredging
19 . woody debris remavat farming
toxic pollutants nufrient enrichment

subsatal this page
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CRAM v. 5.0 Field Form Quantitative Rating

ISite: wetand 7

[Rater(sl: K.Lovd TiNewman Date: 7/3"/20:”5

-2

subtotal this page

19

subtota

=10

max 10 pts,

Metric 5. Special Wetlands.

Check all that apply and score as indicated.

Bog {10}

Feh (10)

Old growth forest (10)

Mature forested wetland (5)

Lake Erie coastal/tributary wetland-unrestricted hydrology (10)

Lake Erie coastaiftributary wetland-restricted hydrology (5)

Lake Plain Sand Praires (Oak Openings) (10)

Relict Wet Praires (10)

Known occurrence state/federal threatened or endangered species (10)

Significant migratory songbirdAwater fowl habitat or usage (10)
ategory 1 Wetland. See Question 1 Qualitative Rating (-10)

-2 | 17

Metric 6. Plant communities, interspersion, microtopography.

max 20 pis,

subtotal

)7

B6a. Wetland Vegetation Communities.

Score all present using 0 to 3 scale.
Aquatic bed
Emergent
Shrub
Forest
Mudflats
Open water
Other

6b. horizontal {plan view) Interspersion,

Vegetation Community Cover Scale

0 Absent or comprises <0.1ha {0.2471 acres) contigucus area

1 Present and either comprises small part of wetland's
vegetation and is of moderate quality, or comprises a
significant part but is of low quality

2 Present and either comprises significant part of wetiand's
vegetation and is of moderate quality or comprises a small
part and is of high quality

3 Present and comprises significant part, or more, of wetland's
vegetation and is of high quality

Select only one.
High {5} Narrative Description of Vegetation Quality
Moderately high(4) low Low spp diversity and/or predominance of nonnative or
Moderate (3) disturbance tolerant native species
Moderately low (2) mod Native spp are dominant component of the vegetation,
Low {1} although nonnative and/or disturbance tolerant native spp
None () can also be present, and species diversity moderate to
6c. Coverage of invasive plants. Refer moderately high, but generallyw/o presence of rare
to Table 1 ORAM long form for list. Add threatened or endangered spp
or deduct paints for coverage high A predominance of native spedes, with nonnative spp

:

Extensive >75% cover (-5)
Moderate 25-75% cover (-3)
Sparse 5-25% cover (-1)
Nearly absent <5% cover (0)
Absent {1)

6d. Microtopography.

Score all

resent using 0 to 3 scale.
Vegetated hummucksAussucks
Coarse woody debris »15cm (6in)
Standing dead >25cm (10in) dbh
Amphibian breeding pools

GRAND TOTAL(max 100 pts)

and/or disturbance tolerant native spp absent or virtually
absent, and high spp diversity and often, but not always,
the presence of rare, threatened, or endangered spp

Mudflat and Open Water Class Quality

o] Ahsent <0.1ha (0.247 acres)

Low 0.1 to <1ha {0.247 to 2.47 acres)

Moderate 1 to <d4ha (2. 47 to 9.88 acres)

wh =

High 4ha {9.88 acres) or more

Microtopography Cover Scale

0 Absent

1 Present very small amounts or if more common
of marginal quality

2 Present in moderate amounts, but not of highest
quality or in small amounts of highest quality

3 Present in moderate or greater amounts

and of highest guality

Fefer to tha most recent ORAM Score Calibration Reporl for the scoring breakpoints betwsen wetland categories at the following address: Hitp:/Awww.apa.siate. oh. us/dsw/401/401. html
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ORAM v. 5.0 Field Form _Quantitative Rating
Isite: Wetland £ [Rater(s): ¥.fotls T, AJecorian  |Date: Julv 2. 203 |
E4

O | O |Metric 1. Wetland Area (size).

max & pts. suictal Select one size class and assign score.
>50 acres (>20.2ha) (6 pis}
25 to <50 acres {10.1 to <20.2ha) (5 pts)
! 10 to <25 acres (4 to <10.1ha) (4 pts)
i 3 to <10 acres (1.2 to <4ha) (3 pts)
: 0.3 to <3 acres (0.12 to <1.2ha) (2pts)
: 0.1t0 <0.3 acres (0.04 to <0.12ha) (1 pt}
! <0.1 acres (0.04ha) (0 pts)

419 ! [Metric 2. Upland buffers and surrounding land use.

max 14 s, subtotal ' 2a. Calculate average buffer width. Select only one and assign score. Do not double check.
WIDE. Buffers average 50m (164ft) or more around wetland perimeter (7)
MEDIUM. Buffers average 25m to <50m (82 to <164ft) around wetland perimeter (4)
NARROW. Buffers average 10m to <25m (32ft to <B2ft) around wetiand perimeter (1)
VERY NARROW. Buifers average <10m {<32ft) around wettand perimeter (0)
2b. Intensity of surrounding fand use. Select one or double check and average.
VERY LOW. 2nd growth or older forest, prairie, savannah, wildlife area, etc. (7)
LOW. Old field (>10 years), shrubland, young second growth forest. (5)
MODERATELY HIGH. Residential, fenced pasture, park, conservation tillage, new fallow fieid. (3)
HIGH. Urban, industrial, open pasture, row cropping, mining, construction. (1)

{© | 19 |Metric 3. Hydrology.

mmas 30 pis. sustsial 3a. Sources of Water. Score all that apply. 3b. Connectivity. Score ail that apply.

| |High pH groundwater (5) 100 year fioodplain (1)

| ] Other groundwater (3) Between stream/lake and other human use (1)

| ~"]Precipitation (1} Part of wetland/upland (e.g. forest), complex {1}

| ] Seasonalintermittent surface water (3) Part of ripanan or upland corridor (1) -

| JPerennial surface water (lake or stream) (5) 3d. Duration inundation/saturation. Score one or dbl check.

3¢. Maximum water depth. Select only one and assign score. Semi- to permanently inundated/saturated (4)

=0.7 (27.6in) (I) Regularly inundated/saturated (3)
0.4 10 0.7m (15.7 to 27.6in) (2) Seasonally inundated (2)
<0.4m {<15.7in) (1) _~"1Seasonally saturated in upper 30cm (12in) (1)

3e. Modifications to natural hydrologic regime. Score one or double check and average.

| JNone or none apparent (12) | Check all disturbances observed
| |Recovered (7) ditch point source {nonstormwater)
Recovering {3 tile filling/igrading

| |Recent or no recovery (1) dike road bed/RR track
weir dredging
stormwater input other

6 | 25 |Metric 4. Habitat Alteration and Development.

max 20 pis. subiotal 4a. Substrate disturbance. Score one or double check and average.
None or none apparent (4)
Recovered (3)
Recovering (2)
Regcent or no recovery {1)
4b. Habitat development. Select only one and assign score.

Excellent (7)

Very good (6)

Good (5)
Moderately goad (4)
Fair (3)

Poor to fair {2)

Poor (1)

4¢. Habitat alteration. Score one or double check and average.

None or none apparent (3) Check all disturbances observed
Recovered (6) | mowing shrub/sapling removal
Recovenng (3) | |arazing herbaceousfaguatic bed removal
Recent of no recovery (1) clearcutting sedimentation
selective cutling dredging
25’ - woody debris remaval farming
toxic pollutants nuirient enrichment

sublotal this page
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ORAM v. 5.0 Field Form Quantitative Rating

[Site: Wetlund 2

Rater(s): K.Bow low T, Afeewpreny

-0

sublotal this page

1 &

subtolal

10

max 10 pts.

Metr

Check all

|

ic 5. Special Wetlands.

that apply and score as indicated.

Bog (10)

Feh (10)

Old growth forest (10}

Mature forested wetland (5)

Lake Erie coastalfributary wetland-unrestricted hydrology (10)
Lake Erie coastalftributary wetland-restricted hydralogy (5)
Lake Plain Sand Prairies {Qak Openings) (10)

Relict Wet Praires (10)

Known cccurrence statefederal threatened or endangered species (10)
Significant migratory songbirdiwater fowl habitat or usage (10)
Category 1 Wetland. See Question 1 Qualitative Rating (-10)

IDate: 7/ ?/’éo! J

| &

Metric 6. Plant communities, interspersion, microtopography.

max 20 pts. subtotal

Ba. Wetland Vegetation Communities.

Vegetation Communi

Cover Scale

Score all present using 0 to 3 scale. 0 Absent or comprises <0.1ha (0.2471 acres) contigucus area
Agquatic bed 1 Present and either comprises small part of wetland's
Emergent vegetation and is of moderate quality, or compnises a
Shrub significant part but is of low quality
Forest 2 Present and either comprises significant part of wetland's
Mudflats vegetation and is of moderate guality or comprises a small
Open water part and is of high quality
Other, 3 Present and comprises significant part, or more, of wetland's

6b.

harizontal (plan view) Interspersion.

Select only one.

High (5)

vegetation and is of high qualtity

Narratlve Description of Vegetation Quality

Moderately high(4) low Low spp diversity and/or predominance of nonnative or
Moderate (3) disturbance tolerant hative species
Moderately low (2) mad Native spp are deminant component of the vegetation,
< JLow (1) although nonnative and/or disturbance tolerant native spp
None (0) can alsc be present, and species diversity moderate to
6c. Coverage of invasive plants. Refer meodlerately high, but generallyw/o presence of rare
to Table 1 ORAM long form for list. Add threatened or endangered spp
or deduct points for coverage high A predominance of native spedes, with nonnative spp

:

Extensive >75% cover (-5)
Moderate 25-75% cover (-3)
Sparse 5-25% cover {-1)
Nearly absent <5% cover (0)
Absent (1)

andfor disturbance tolerant native spp absent or virtually
absent, and high spp diversity and often, but not always,
the presence of rare, threatened, or endangered spp

Mudfiat and Open Water Class Quality

6d. Microtopography. 0 Absent <0.1ha (0.247 acres)

Score all present using 0 to 3 scale. 1 Low 0.1 to <1ha (0.247 to 2.47 acres)
Vegetated hummucksftussucks 2 Moderate 1 to <4ha {2.47 tc 9.88 acres)
Coarse woody debris >15¢m (6in) 3 High 4ha (9.88 acres) or more

IS

Standing dead >25cm (10in) dbh
Amphibian breeding pools

GRAND TOTAL(max 100 pts)

Microtopography Cover Scale

0 Absent

1 Present very small amounts or if more commen
of marginal quality

2 Present in moderate amounts, but not of highest
quality or in small amounts of highest quality

3 Present in moderate or greater amounts

and of highest quality

Refer to the most recent CRAM Score Celibration Report for the scoring breakpoinis between welland categories at the following address: iip:/Aeww.epa.state ch us/dsw/401/401.html
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ABSTRACT

URS Group, Inc. (URS), with support from its subcontractor Cultural Resource Analysts, Inc.
(CRA), conducted a historic resource survey of proposed flood control measures, including water
retention ponds, in support of federal funding for the City of Radcliff’s Quiggins
Sinkhole/Happy Valley Flood Mitigation Project in Hardin County, Kentucky. This investigation
was conducted for Federal Emergency Management Agency (FEMA) Region IV.

The proposed project was designed to increase the area’s detention volume by excavating and
developing approximately 6 acres in the Quiggins Sinkhole area near US 31W into a functional
basin (referred to as the Quiggins Basin). Additionally, the project includes the construction of
four new detention basins (Cato, Song, Turner, and Wilson Basins) and an area used to deposit
spoil from basin construction. The six individual areas, all located along an approximately 1.5-
mile-long corridor parallel to US 31W and South Wilson Road, range in size from 1.9 to 9.7
hectares (ha; 4.6 to 24.0 acres) and have a combined area of approximately 22.9 ha (56.6 acres).

The survey was conducted to comply with federal regulations implementing Section 106 of the
National Historic Preservation Act, concerning the effect of federal undertakings on historic
properties listed in or eligible for listing in the National Register of Historic Places (NRHP). The
implementing regulations are published in the Code of Federal Regulations at 36 CFR Part 800.
Federal actions include using federal funds or granting a federal permit. For the purpose of the
historic resource survey, the Area of Potential Effects (APE) was defined to include a 200-foot
radius around each proposed basin and spoil area.

Field investigations were conducted by CRA architectural historians in February 2013. The
purpose of the historic resource survey was to identify and document above-ground resources 50
years of age or older located within the APE that are listed or potentially eligible for listing in the
NRHP; evaluate their eligibility for listing in the NRHP and recommend boundaries, if eligible;
and evaluate the effect of the project on any properties included, or eligible for listing, in the
NRHP. One previously surveyed historic resource (HD 15) and 26 previously unidentified
historic resources (HD 876-901) were documented during the field survey. None of the
previously unidentified historic resources appear eligible for listing in the NRHP.

URS has concluded that Site 1, the Haycraft Inn (HD 15), currently listed in the NRHP,
continues to be eligible. While the detention pond will be visible from Site 1, it will not
adversely affect the qualities for which the property is eligible for listing in the NRHP.
Therefore, URS recommends that the proposed project will have no adverse effect on properties
listed, or eligible for listing, in the NRHP.
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Introduction

Robert Karwedsky of URS served as the Principal Investigator. Holly Higgins of CRA served as
the lead architectural historian and conducted the historic resource survey with John Dickerson,
also of CRA. Ms. Higgins also prepared aspects of the report, along with Scott Seibel, who
served as the Task Manager, and Ralph Koziarski of URS. Elizabeth Heavrin of CRA managed
the CRA work tasks and provided technical review. Graphical support was provided by CRA and
Kevin McMaster and Brad Krueger of URS. Mark Edwards of URS provided QA/QC of the
report.

1.2 REPORT ORGANIZATION

Following this Introduction the report includes six sections of text including: Environmental
Setting, Historic Context, Previous Investigations, Research Design, Survey Results, and
Conclusions and Recommendations. The References Cited completes the body of the report.
Appendix A, which contains the survey forms, and Appendix B, containing the qualifications of
investigators, follow the body of the report.
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Environmental Setting

Table 2-1: Project Soils

. Percent . Drainage Flooding
Soil Name Slope Taxonomic Class Class frequency
Newark n/a Fine-silty, mixed, active, nonacid mesic Somewhat Occasional
Series Fluventic Endoaquepts poor to frequent
Nolin silt n/a Fine-silty, mixed, active, mesic Dystric Well Frequent
loam Fluventic Eutrudepts drained
Nicholson 2-6% Fine-silty, active, mesic Oxyaquic Fragiudalfs Moderate n/a
silt loam to well

drained
Crider silt 6-12%  Fine-silty, mixed, active, mesic Typic Well n/a
loam Paleudalfs drained
Elk silt 2-6% Fine-silty, mixed, active, mesic Ultic Well n/a
loam Hapludalfs drained
Vertrees 12-20% Fine, mixed, semiactive, mesic Typic Well n/a
silt loam Paleudalfs drained

24 CURRENT LAND USE

The project area consists largely of fallow agricultural land, much of which is overgrown with
woods. Portions of the project area have been disturbed by paved roads and public utility lines
associated with surrounding suburban developments. The area south of Radcliff, Kentucky,
features extensive suburban residential lots punctuated by open fields and small wooded plots.
Remnant agricultural fields are present, but do not become common until several miles west of
the project area. The area approximately 1 miles to the east is largely wooded.
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Historic Context

violent that it was dubbed the year of “the terrible sevens.” Many settlements were abandoned
(Lewis 1996:188-189), and development was hindered until the end of the war in 1783, when the
violence abated.

The end of the Revolutionary War marked an era of population growth and town development.
Settlers no longer inhabited forts and stations to protect themselves. Farmsteads were established
and stations began to develop into towns. The settlers spanned from the lower classes to the
gentry, and were primarily British, although Scottish, Scotch-Irish, and Germans are also noted
(Pollack 1990:590-591). The gentry immigrated from Virginia, Maryland, and North Carolina
(Abernethy 1962:67; Barnhart 1941:19-22; Coleman 1940:15), and established plantations that
used slave labor and grew one or more cash crops. Popular commodities included livestock,
grains, and tobacco.

According to the first U.S. census taken in 1790, Kentucky had a population of 73,677. By 1792,
it was granted statehood. Cities began to develop, although the population remained primarily
rural (Lewis 1996:191). Agricultural goods were traded and non-local goods were imported via
rivers and improved road systems. Despite improved transportation systems, the cost of trade
was unfavorable, and many towns looked to local industry as a solution. Tobacco and hemp
factories, salt works, iron works, gristmills and home manufacturers were established. Kentucky
produced 90 percent of the gunpowder for the War of 1812. The Jackson Purchase of 1818
acquired the rest of the land now known as Kentucky (McBride and McBride 2008:920).
Because of its proximity to developed regions, and lacking the threat of hostile Native
Americans, “The Purchase” built up quickly. By the Antebellum, it too was part of a growing
Kentucky (Pollack 1990:594-598).

3.3 ANTEBELLUM (1820/1830-1861)

The Antebellum period began inauspiciously with the depression of the early 1820s (McBride
and McBride 2008:921). By 1825, the nation, including Kentucky, began to recover. Populations
and industries boomed. This early portion of the Antebellum can be viewed as the period of the
river town. The growing steamboat industry created new landings along Kentucky’s rivers,
which developed into towns and cities (Pollack 1990:599). River improvements were necessary
to support industries. Locks were built to promote navigability, especially during the drier
seasons (Crocker 1976:14, 22). Most notably, the Portland Canal, built around the Falls of the
Ohio, was completed in 1830 and brought commercial success to Louisville (Hepner and
Whayne 1992).

Other transportation improvements included roads and railways. Existing roads were widened
and repaired, and new roads were built. Railroad construction began slowly, as a single stretch
between Lexington and Frankfort took almost 20 years to complete. By 1860, railroads
connected prominent cities, such as Lexington and Louisville, throughout the state, and they also
had connections to Nashville and Memphis (Pollack 1990:600,603).

Kentucky’s industry during the Antebellum was focused on agricultural and mineral resources,
including iron, salt, and coal (McBride and McBride 2008). Agricultural industries included
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Historic Context

mills, factories, and distilleries. Iron furnaces were predominantly located in the Appalachian,
Tennessee Cumberland, and Pennyroyal regions (Pollack 1990:605). Salt works could be
observed throughout the state during the early Antebellum, with the largest example being the
Goose Creek Salt Works of Clay County. However, because of improved transportation, salt
could be imported at a lower cost, making it unprofitable for most to produce. Salt and mineral
springs existed at resorts for healing and entertainment purposes. In 1820, the first commercial
coal mine was opened in Muhlenberg County. By 1845, the first modern mining community was
established and was the prototype of similar towns to follow. The mining town of Peach Orchard
consisted of 40 houses, a store, and mills (Crowe-Carraco 1983:78-79). The coal industry would
expand to have a significant impact on Kentucky (Pollack 1990:605).

Continuing improvements in transportation and increasing industrialization encouraged the
growth of cities, rural populations, and county seats (Lewis 1996:194-195). Increased imports
led to lower cost of goods, and the demand for agricultural commercialization. Plantations and
farms expanded throughout Kentucky’s regions, especially in the Bluegrass (McBride and
McBride 2008:925). Commercial products were consistent with those grown in earlier periods,
with new emphasis on hemp and tobacco. Hemp was directly linked to the marketability of the
cotton industry in the south, and was the cash crop of many planters and farmers. Tobacco was
cultivated especially in the Pennyroyal region, where soil was rich. It is within these tobacco
production areas that the largest plantations with the most slaves existed (Pollack 1990:601-602).
Kentucky’s slave population during the Antebellum rose from 165,213 in 1830 to 225,483 at the
start of the Civil War (Lewis 1996:195).

Louisville, in particular, showed remarkable growth during the Antebellum. In 1810, toward the
end of the Early Settlement Period, Louisville was the fourth largest city in the state with a
population of 1,375. In 1830, it was the largest with a population of over 10,000, and by 1860
that figure reached 68,033. Louisville’s industry boomed, largely due to its railroads and the
increased trade the Portland Canal allowed (Pollack 1990: 596,603). By the end of the
Antebellum, it had become the largest manufacturing center in the south, and the twelfth largest
in the country (Share 1982:33).

34 CIVIL WAR (1861-1865)

At the time of the Civil War, Kentucky was a slave state, opposed to succession. The state
attempted military neutrality, but by the end of 1861, Union and Confederate troops began
moving in (McBride and McBride 2008). Kentucky was divided into a Union north and a
Confederate south. Louisville accommodated the state’s Union headquarters. Confederate troops
abandoned Kentucky by 1862, largely because of the attacks upon Tennessee Forts Donelson and
Henry by Ulysses S. Grant. Raids and guerilla activities continued throughout the state,
particularly in the Appalachians (Pollack 1990: 606-609).

Kentucky was not physically devastated by the war to the same extent as states to the south and
east, as most major battles and campaigns took place outside its borders. Still, the war had a
serious impact on the state’s economy and industry. Trade was adversely affected, especially
livestock and hemp (McBride and McBride 2008). Tied to the cotton industry, hemp, as
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previously noted, was a particularly valuable crop, and demand for hemp increased as cotton
crops became scarce during and immediately after the war (Alexander 1976:263). Transportation
systems were impacted by war activities, especially regional railroads. Rivers, such as the Green
River, were in fact closed during this time. Early in the war, Kentucky’s economy suffered
money shortages, limited credit, and low prices on goods. By 1863, the economy rebounded due
to a higher demand for Kentucky products, such as grain and hemp. Mining, agriculture, and
other industries were affected depending on their locations and types. The nitrate mines did well
because they fulfilled the war’s demand for gunpowder. Iron furnaces in the Appalachian and
Bluegrass regions were Union suppliers. In contrast, the iron industry in the Jackson Purchase
and the Pennyroyal were adversely affected by the transportation hindrances the war posed
(Pollack 1990:609-610).

Most industries were affected by the declining labor force. Kentuckians who joined the Union
Army numbered 100,000, and 25,000 to 40,000 joined the Confederacy. Approximately one-
third of these soldiers died from disease or battle (Harrison 1975:95). The agricultural industry
suffered from the loss of slaves. By 1863, many slaves were leaving Kentucky; they were
granted freedom for enlisting in the Union Army, and Kentucky was the only state that was not
recruiting (Pollack 1990:610-611). By 1864, Kentucky recruitment centers developed, and
within four months, 14,000 slaves had volunteered (Berlin 1982: 194).

3.5 POSTBELLUM: READJUSTMENT AND INDUSTRIALIZATION (1865-1915)

The Postbellum period was a time of growth and change in transportation, commerce and
manufacturing, demographic trends, and agricultural methods. In 1900, Kentucky had the second
highest value of farm products after Texas, as the physical devastation of war was minimal and
some railroads previously existed throughout the state (McBride and McBride 2008).

Railroads connected select Kentucky cities before the war, and Louisville had lines running to
Memphis and Nashville. Rivers had been an important form of transportation, but could not
compete with the speed and weather resistance of the railroad (Pollack 1996:629, 632). Postwar
increases in rail use and construction brought markets closer, made goods cheaper, and
facilitated the shipment of goods and raw materials. The increase in the number of railroad lines
also promoted leisure travel, especially to mineral spring resorts throughout the state (Channing
1977, Tapp and Klotter 1977).

Other transportation developments in this time included the introduction of bicycles in the late
1800s, enabling citizens to travel farther than they could on foot (McBride and McBride
2008:936). Road construction integrated the state, but was completed in a piecemeal fashion. The
electric streetcar was established in many cities in the 1890s. Interurban lines promoted the
interaction between rural and urban areas, and centralized retail trade. Improvements in
transportation and communication, like the introduction of the telephone in the late 1800s, were
the impetus for suburban growth. Residents could commute to the city and enjoy its amenities,
and still have the rural benefits of lawns and gardens (Pollack 1996:628).
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Postbellum commerce and manufacturing saw the decline of small-scale local manufacturing,
which could not compete with the larger factories. Most of these large manufacturers were out of
state, and their products were imported (McBride and McBride 2008:947). Some smaller
operations consolidated to form large corporations. Mass production and the growing desire for
consumer goods stimulated retail trade. Wage labor increased the purchasing power of
individuals and motivated the industry to produce more goods (Pollack 1996:627-628).

Many industries declined during the Postbellum, including iron foundries, brick and tile
manufacturing, and hemp. Hemp was eventually replaced by cheaper substitutes. Many other
industries thrived. Lumber changed from an individual or small-scale industry to a commercial
one, especially in the Bluegrass Region. Coal mining was of increasing importance in the state,
and its focus was primarily on exportation of the resource. In 1910, three-quarters of the timber
and at least 85 percent of coal in the Appalachian Mountain region was owned by out-of-state
companies. This trend could be observed throughout the state (Pollack 1990:637-639).

Traditional agricultural methods evolved as farming became a more commercial industry
(McBride and McBride 2008). Railroads enabled the export of crops and livestock. White burley
tobacco became a popular crop because it grew well in most of the state and was marketable.
Tobacco production increased more than 70 percent from 1870 to 1900 (Tapp and Klotter 1977).
Freed slaves who had agricultural knowledge and, to a lesser degree, European immigrants often
provided the labor. Labor organization ranged from wage labor to sharecropping. Many African
Americans seeking autonomy preferred to rent land. Still, these farms tended to be half the size
and worth of their counterparts. Workers tended to live on the farm or work seasonally, keeping
a residence in the city (Pollack 1996:615).

In 1865, the Thirteenth Amendment was ratified without Kentucky’s support (McBride and
McBride 2008:939). Freed slaves who preferred not to continue living rurally moved to urban
areas. Immigrants also moved into cities to seek manufacturing jobs. As populations rose in the
cities, the demand for jobs and housing was great, and the overcrowding resulted in tenement
housing and poor sanitation (McBride and McBride 2008:937). Many families shared bathroom
facilities and polluted water sources. African American housing was segregated in most cities by
the late 1800s. Formal ordinances promoting segregation were common after 1910 (Rice 1968).

3.6 INDUSTRIAL AND COMMERCIAL CONSOLIDATION (1915-1945)

Two World Wars, Prohibition, the Great Depression, and New Deal policies influenced
Kentucky during this time. Manufacturing and commerce, agriculture, urbanization, and
industrialization underwent significant change. Kentucky did not industrialize as rapidly as much
of the country, and its economy remained largely grounded in agriculture. Farming as a way of
life declined, as many farmers worked part-time off the farm as wage laborers. Mechanization,
such as the use of tractors, became more popular, and the number of tenant farmers increased.
Agriculture became more commercial as marketable crops like tobacco were emphasized. The
industry was revived from the depression when cigarette popularity increased 75 percent
between the years 1939 and 1945 (Pollack 1990:655). The agriculture industry was also affected
by the Agricultural Adjustment Act, a New Deal Policy that enabled the federal government to
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regulate crops and livestock, including tobacco, which stimulated exhausted soils and increased
prices on goods (Pollack 1990:655).

Urban growth continued in this period, as greater numbers searched for work in the cities. The
increase of multi-family tenements and apartments led to calls for improvements in urban living.
Sanitation and sewage systems, electricity, and indoor plumbing became available in most urban
homes. Rural areas continued to lack these facilities. As suburbs expanded, many of these
growing neighborhoods became independently incorporated so they could secure the amenities
and services that the city could not provide (Pollack 1990:647).

Retail trade and consumerism experienced growth, largely due to improvements in mass
production of goods, especially plastics (Pollack 1990:657). Retail stores and the introduction of
the large chain stores gave Kentuckians access to these goods and to jobs. Wage labor became
more common as employment in the retail industry grew rapidly. Women entered the work force,
including retail, manufacturing, and industry. The majority of women in the work force were
African Americans (Pollack 1990:657).

The African American population decreased during this time (Odum 1936:470). The highest
concentration was in rural tobacco production. Segregation of neighborhoods increased, partially
because many upper and middle class citizens began to leave the city centers and move to
suburban areas (McBride and McBride 2008). The foreign population in Kentucky also
decreased at this time, abetted by the 1921 Immigration Law. Since fewer immigrant workers
were available to northern industries, many opted to recruit heavily from southern states,
spurring the emigration of Kentucky citizens (Pollack 1990:648).

Local small-scale manufacturing and industries declined or consolidated as mass production
outside of the state grew. Whiskey distilling led all other industries in cash returns before
prohibition (Clark 1960 [1939]). Because of Prohibition, many distillery workers lost their jobs
and home distilling increased. Prohibition ended in 1935 in Kentucky, two years after the rest of
the nation, but 90 of the 120 counties in the state opted to remain dry, and home-production
continued in those areas. The mining population provided an ample market for these distillers
(Pollack 1990:654).

Living conditions slowly improved in coal mining towns as modern amenities were introduced,
but the mining industry was hurt by the Depression, and many businesses were forced to cut
wages and maintenance repairs. In turn, workers were motivated to unionize. Despite
mechanization, the lumber industry declined as a new awareness of deforestation was born and
National Forests were established (Eller 1982:119). By this time, many of the best trees had been
cut.

In the latter stages of this time period, New Deal policies, implemented by agencies such as the
Works Progress Administration, granted Kentucky improved access to mass communications.
Public transportation dramatically improved with the introduction of bus lines and taxi services.
Automobiles and trucks became more attainable because of assembly line production, roads were
paved and new ones were built, and some railroads were built (Channing 1977). Improvements
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in transportation led to more jobs, economic growth, and a developing tourism industry, and
further integrated Kentucky (Pollack 1990:660).

During World War II, manufacturing in Kentucky, and particularly in the Hardin County area,
expanded as the economy was geared towards wartime production. The Louisville area became a
center of rubber production and of jeep assembly at the city’s Ford factory. Louisville also saw
the construction of a munitions plant (Channing 1977). Nearby Fort Knox, first built in 1861,
was greatly expanded during the war as a training area for mechanized infantry and armored
units (U.S. Army Installation Management Command 2013).

3.7 MODERN ERA (1945-PRESENT)

The major trends in Kentucky history after World War II were the developments of
transportation networks and civil rights. The construction of the interstate highway system and
state turnpikes, and the rise of state parks were major economic developments and contributed
significantly to the state’s tourism industry (The Columbia Electronic Encyclopedia 2013).
Industry continued to supplant agriculture in terms of economic importance, and during the
energy crises of the 1970s, Kentucky mines saw increased demands for their coal as access to
foreign fuels became hindered (Channing 1977). In the 1970s, Kentucky’s urban population
began to outnumber its rural population (Channing 1977).

The Civil Rights movement in Kentucky made great early progress due in part to support from
progressive governor Lawrence Wetherby. In the mid-1950s, Wetherby promoted school
desegregation in the state and refused to sign a statement supported by many other southern
governors that opposed integration after the Supreme Court’s decision in the Brown v. Board of
Education case (Kebler 1986). In 1963, Governor Edward Thompson Breathitt won the
gubernatorial election by promoting racial equality (Brinson and Williams 2001). Governor
Breathitt supported the Civil Rights Act of 1964, and was successful in pushing a civil rights bill
through the Kentucky State Assembly in 1966 (Brinson and Williams 2001). In spite of this
progress, the African American population of Kentucky continues to be disproportionately
affected by poverty, its associated crime, and underachievement (Kentucky Commission on
Human Rights 2009).
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42 MAP DATA

In addition to the file search, archival research also included a review of available maps, used to
help identify potential historic properties (structures) within the area of potential effect for the
proposed project. The following maps were reviewed:

e 1925 Oil and Gas Map of Hardin County, Kentucky (Kentucky Geological Survey);
e 1936 Map of Hardin County, Kentucky (Wilder);

e 1937 General Highway Map, Hardin County, Kentucky (Kentucky Department of
Highways [KDOH));

e 1946 Vine Grove, Kentucky, 15-minute series topographic quadrangle (United States
Geological Survey [USGS]);

o 1949 General Highway Map, Hardin County, Kentucky (Kentucky State Highway
Department [KSHD]);

o 1958 General Highway Map, Hardin County, Kentucky (KDOH);
e 1960 Vine Grove, Kentucky, 7.5-minute series topographic quadrangle (USGS); and
e 1991 Vine Grove, Kentucky, 7.5-minute series topographic quadrangle (USGS).

The 1925 Oil and Gas Map of Hardin County, Kentucky, depicts two structures in the vicinity of
the APE (Figure 4-1). These structures are no longer extant or have been replaced. The 1936
Map of Hardin County, Kentucky, also depicts two buildings in the vicinity of the APE. Again,
these have been replaced with newer structures or are no longer extant. The 1937 General
Highway Map, Hardin County, Kentucky, again depicts two buildings within the APE (Figure 4-
2). However, these structures are no longer extant.

The 1946 Vine Grove, Kentucky, 15-minute topographic quadrangle shows 11 buildings in the
vicinity of the APE (Figure 4-3). All but one of these buildings have been demolished or
replaced by newer structures. The remaining building is Site 1 (HD 15). The 1949 General
Highway Map, Hardin County, Kentucky, depicts 10 buildings within the APE. Four of these
structures have been demolished. Five are still extant, but are not considered eligible for listing
in the NRHP. The remaining structure is Site 1 (HD 15).

The 1958 General Highway Map, Hardin County, Kentucky, shows two buildings in the APE.
One is Site 1 (HD 15). The other structure is not eligible for listing in the NRHP. The 1960 Vine
Grove, Kentucky, 7.5-minute topographic quadrangle depicts 49 structures in the APE (Figure 4-
4). Approximately half of these structures are no longer extant. One is Site 1 (HD 15). The
remaining structures are not eligible for listing in the NRHP. The 1991 Vine Grove, Kentucky,
7.5-minute topographic quadrangle shows 49 structures in the APE. The majority of these
structures were constructed during the late twentieth century. Approximately one-quarter of these
structures have been demolished. One structure is Site 1 (HD 15). The remaining structures are
not eligible for listing in the NRHP.
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4.3 EXPECTED CONDITIONS

Based on the review of historic map data, at least 10 historic age structures could be present
within the APE. It was expected that any historic structures extant within the APE would consist
of houses and associated agricultural buildings, mainly of vernacular styles.
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have been replaced with wood Craftsman doors. They open onto identical Greek Revival porches
consisting of a pediment with a dentilled cornice supported by Ionic columns. These porches
were added circa 1910 (Thomason 1986b:1). The porches lead into a raised grassy area enclosed
by a white picket fence and a mortared rock retaining wall. Windows consist of six-over-six,
double-hung wood sashes flanked by louvered shutters. Interior brick chimneys rise from the
peak of the roof at the south elevation of the circa 1814 section and at the north and south
elevations of the circa 1820 section.

A small, front-gabled frame addition clad with vinyl siding beneath an asphalt shingle roof at the
center of the north elevation encloses a secondary entry. A large, partial-width wood deck
sheltered beneath a shed roof supported by wood posts is attached to the rear elevation (Figure 6-
8). The porch is enclosed with spindled wood balusters.

A small, front-gabled outbuilding is located approximately 26 feet north of the residence (Figure
6-9). It is situated on a stone foundation beneath an asphalt shingle roof and clad with vinyl
siding. A wood door is located slightly west of the center of the south elevation.

A garage is located approximately 40 feet southwest of the residence (Figure 6-10). It is a one-
story, front-gabled concrete block structure. A sectional garage door is located at the center of
the east elevation. A side-gabled roof addition attached to the center of the north elevation

shelters a poured concrete patio. This garage was constructed circa 1960 (Thomason 1986b:1).

Another circa 1960 garage is located approximately 50 feet west of the residence (Figure 6-11).
It is a one-story, three-bay (d/d/d), side-gabled frame structure clad with vinyl siding beneath an
asphalt shingle roof. The outer, garage bay doors consist of vinyl sectional doors, whereas the
center pedestrian door is comprised of a paneled wood door with six lights.

The springhouse foundation is approximately 186 feet northeast and downhill from the residence
(Figure 6-12). The foundation is composed of dry-laid stones set in a rectangle below grade. The
foundation is currently being used as a retaining wall for a small pond.

A dry-laid rock retaining wall is located approximately 140 feet east and downhill from the
residence, along South Wilson Road (Figure 6-13). It is constructed using thin courses of stone
with flat coping.

The springhouse foundation and dry-laid rock retaining wall lie within the APE. No other
structures on the Haycraft Inn property are within the APE.

6.2.2 NRHP Evaluation

Listed. Site 1 was listed in the NRHP on August 26, 1988, under Criterion A at a local
significance level in the areas of transportation during circa 18401845, and Criterion C in the
area of Architecture as a notable example of an early central passage house (Thomason 1986b:1).
A summary of the NRHP nomination is included in the Previous Investigations section of this
report. It appears there have been few changes to the property since it was listed in the NRHP.
URS and CRA believe that the Haycraft Inn continues to retain enough integrity to convey its
significance; thus, we concur with the eligibility determination. The current NRHP boundary
encompasses the residence, structures, and parcel historically associated with the property
(Figure 6-14).

21Jan-140 6-6















Survey Results

6.2.3 Determination of Effect

No Adverse Effect. While the construction of the proposed detention pond is located adjacent to
the Haycraft Inn property and will introduce to the area a form of development not typical of the
landscape, Site 1 is located at the western edge of the APE. The detention pond is located
approximately 40 feet from the property boundary and 221 feet from the Haycraft Inn and will be
visible from the residence; however, the trees lining both sides of South Wilson Road will not be
removed with the construction of this project and will partially block the view of the detention
pond (Figure 6-15) (T. Spalding, personal communication, February 12, 2013). Additionally, a
large radio tower is located approximately 0.14 mile north of the residence and visible from the
residence (Figure 6-16), which has already diminished the historic character of the area. The
proposed detention pond will not further compromise the historic character of the site due to the
obscuring effects of vegetation and existing visual intrusions. Thus, it is our opinion that the
proposed undertaking will avoid adverse effects on the Haycraft Inn.

6.3 SITE2

KHC Survey #: HD 876
Zone: 16
Quad: Vine Grove, KY 1991
UTMs: E: 594654 N: 4185631
E: 594785 N: 4185171
E: 594970 N: 4184322
Property Address: S. Wilson Rd.
Radcliff, KY 40160

Owner Information: City of Radcliff
411 W. Lincoln Trail
Radcliff, KY 40160

Deed: N/A
Construction Date: circa 1837

6.3.1 Description

The former L&N Turnpike, now known as South Wilson Road, winds north—south through the
City of Radcliff, roughly parallel to US 31W. The turnpike was originally constructed using the
macadamized method, in which crushed limestone formed a smooth, water-resistant roadway. It
has since been paved numerous times with asphalt. No evidence of this original paving surface is
visible along this segment. The drainage ditches that were originally excavated have been filled
in or altered along the segment of the turnpike that lies within the APEs for the Cato Basin,
Turner Basin, Wilson Basin, and the Spoil Area and adjacent, but just outside, of the APE for the
Song Basin. It does not appear that the turnpike has been realigned. Most of the land adjacent to
the turnpike has been developed throughout the mid- to late twentieth century (Figures 6-11 and
6-17 to 6-19).
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6.3.2 NRHP Evaluation

Not Eligible. The L&N Turnpike was the first improved road in this area and provided a route
out of the Ohio River bottoms to the Tennessee state line. First proposed in 1825, construction
began in 1837 on Section 2, which runs from the Salt River to Elizabethtown, with toll gates
located every 5 miles. Tolls were 2 cents for each person, 4 cents for a horse or mule, 16 cents
for a four-wheel carriage and 25 cents for a cart or wagon. Daily fare for a stagecoach trip from
Louisville to Nashville was 12 dollars (Moore and Scherer 2009:8). The turnpike was
constructed using the macadamized method, crushed limestone that formed a smooth, water-
resistant roadway. Travelers could now travel from Louisville to Nashville in three days. Traffic
reached its peak with 25 to 50 freight wagons a day, in addition to stagecoaches, carriages, and
horseback riders, during the 1850s and began to decline after 1859, when the Louisville and
Nashville Railroad was constructed through the area. However, the turnpike was heavily used by
Union troops during the Civil War. The turnpike was replaced by the Dixie Highway in 1915 and
closed in 1918 after the establishment of Camp Knox due to its proximity to artillery ranges
(Kleber 1992:580; Bridges to the Past, n.d.). A portion of the turnpike on Fort Knox property
was listed in the NRHP on June 13, 1996 (Bridges to the Past [Bridge #1] 2013; Schenian 1993).

This portion of the turnpike which is located within the APE is not eligible for inclusion in the
NRHP under Criterion A, B, or C. It lacks the historic character and setting associated with an
early nineteenth-century road. This segment exhibits none of the original paving, and the
drainage ditches have been heavily altered. Additionally, only one residence associated with the
turnpike’s period of significance remains. All other structures located along the segment date to
the mid- to late twentieth century. Consequently, we recommend that this segment of the L&N
Turnpike be considered not eligible for listing in the NRHP under Criterion A, B, or C.

6.3.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

64 SITE3

KHC Survey #: HD 877

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 594626 N: 4185615

Property Address: 2121 S. Wilson Rd.
Radcliff, KY 40160

Owner Information: Earl Taylor
2121 S. Wilson Rd.
Radcliff, KY 40160

Deed: 1301-775
Construction Date: 1941
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6.4.1 Description

Site 3 is comprised of a residence and non-historic garage located at 2121 South Wilson Road,
approximately 0.17 mile south of its intersection with Horseshoe Court. The structures are
situated on a grassy, approximately 1.5 acre parcel that rises slightly from the road. A vinyl post
and rail fence surrounds the residence and an asphalt driveway leads from the road to the
residence and garage. According to the Hardin County PVA, the property dates to 1941.

The residence is a one-and-one-half-story, three-bay (w/d/w), frame American Small House clad
with vinyl siding beneath a v-crimp metal roof (Figure 6-20). It is situated on a concrete block
foundation. The residence comprises approximately 1318 square feet of living space.

The central, primary entry is comprised of a wood door with three lights set behind a metal storm
door that opens onto a single bay concrete block porch. The front gabled porch roof is supported
by brick piers and the porch is surrounded by a brick half wall with the open spaces between the
wall and roof enclosed with wood latticework. Windows are comprised of one-over-one, double-
hung wood sashes set behind aluminum storm windows and flanked by louvered shutters.
Basement windows are comprised of aluminum fixed sashes.

A one-story, side-gabled addition is attached to the south (side) elevation and is clad with the
same wall and roof material. Two vinyl windows flanked by louvered shutters are located at the
east and west corners of the south elevation of the addition. Two, one-story, shed roof additions
are attached to the rear elevation and are also clad with the same wall and roof material.

6.4.2 NRHP Evaluation

Not Eligible. Research has not revealed any ties to events or persons of historic significance;
therefore the property is not eligible for listing in the NRHP under Criterion A or B.
Additionally, the American Small House type was constructed from the 1930s to the 1950s to
address increasing demand for housing and to meet FHA minimum standards. The American
Small House is generally a single story in height, with a square or rectangular plan, a side-gabled
roof, tightly massed, and minimal detail. The FHA minimum standard plans on which many
American Small House plans were based featured houses that ranged from 534 to 750 square feet
of living space (Ames and McClelland 2002: part 3). Appurtenances such as small porticoes,
porches, dormers, and garages were easily and commonly incorporated into American Small
Houses at an additional cost. Different stylistic elements were sometimes applied, such as
Colonial Revival, Tudor Revival, or Craftsman elements.

The American Small House represented the predominant house type constructed in the United
States from the mid-1930s into the early 1950s (Georgia Historic Preservation Division [GHPD]
2008). Because this house type was so predominant, examples must meet exhibit exceptional
characteristics and outstanding integrity to be individually eligible for listing in the NRHP under
Criterion C. The example located at Site 3 does not. It is a common example found throughout
the United States dating from the mid-twentieth century. While it does retain its original door
and windows, the original cladding material has been replaced, significantly compromising its
integrity of association, feeling, design, materials and workmanship. The rear addition has also
compromised its integrity of design, materials and workmanship. Therefore, we recommend that
Site 3 is not eligible for listing in the NRHP under Criteria A, B or C.
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6.4.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.5 SITE4

KHC Survey #: HD 878

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 594628 N: 4185592

Property Address: 2137 S. Wilson Rd.
Radcliff, KY 40160

Owner Information: Paul Tibbits
2371 Blueball Rd.
Rineyville, KY 40162

Deed: N/A
Construction Date: 1946

6.5.1 Description

Site 4 is comprised of a residence and garage located at 2137 South Wilson Road, approximately
0.18 mile south of its intersection with Horsehoe Court. The structures are situated on a grassy,
approximately 0.75 acre parcel that rises slightly from the road. A gravel driveway leads form
the road to the garage and residence. According to the Hardin County PVA, the property dates to
1946.

The residence is a one-story, four-bay (w/d/wwww/w), double-pile, hip roof, frame Compact
Ranch house with additions. It is clad with vinyl siding beneath an asphalt shingle roof and
situated on a concrete block foundation (Figure 6-21). An interior brick chimney rises from the
center of the roof above the entry. The residence is comprised of 1512 square feet of living
space.

The off-center primary entry is comprised of a wood door set behind a metal screen door that
opens onto a concrete stoop. Windows are comprised of six-over-six, double-hung vinyl sashes
set behind metal screens. A bay window comprised of one-over-one, double-hung vinyl sashes
with snap in grids is located immediately north of the primary entry. A shed porch roof
supported by fluted columns is attached to the rear elevation.

A one-story, side-gabled addition is attached to the northern elevation and clad with the same
wall and roof material. An interior brick chimney rises from the roof peak at the center of the
addition. A secondary entry comprised of vinyl French doors that open onto wood steps is
located at the center of the fagade of the addition. Two, six-over-six, double-hung vinyl sash
windows are located at the center of the north elevation. A shed porch roof supported by wood
posts is attached to the rear elevation of the addition.

The garage is located approximately 30 feet west of the residence and is a one-story, side-gabled
frame structure (Figure 6-22). It is clad with vertical wood siding beneath an asphalt shingle
roof. The garage bay is open and is partially covered with a tarp and the window opening has
been partially enclosed with plywood.
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6.5.2 NRHP Evaluation

Not Eligible. Research has not linked this property to events or persons of historic significance;
therefore it is not eligible for listing in the NRHP under Criterion A or B. Additionally, Ranch
houses are some of the most common residential forms seen in mid-century suburbs across the
country. While the style was developed out of a number of other historical styles, including
Spanish Colonial Revival and traditional southwestern Ranch houses, the modern Ranch house
as it is recognized today was developed by Cliff May in the 1930s. May, an untrained
architect, designed his first home in 1931: a low, U-shaped residence with a central courtyard.
May continued to design similar residences in California throughout the 1930s. In 1939, he
designed the Riviera Ranch subdivision, made up of modern Ranch-style houses in a variety of
designs. All exhibited long, low forms with open floor plans, large picture windows, and
elements like sliding glass doors that were designed to unite outdoor and indoor spaces
(Sullivan et al. 2010:5-11).

As the Ranch house grew in popularity and expanded across the country, various subtypes
developed. These styles included simpler versions, such as compact and linear Ranches;
courtyard- and half-courtyard styles; more complex plans, such as “alphabet™ Ranches that
exhibited V, Y, or T plans with angled wings; and Bungalow, Colonial Revival, and Western
Ranches (Sullivan et al. 2010:44—55). Nearly all Ranch houses share some common features,
however. The Ranch predominantly takes the single story form with side-gable or hip-roofs. In
many examples the Ranch has a projecting or cross-gable. The Ranch is usually designed with
small porches sheltering entry stoops or a portion of the facade. As opposed to Victorian and
bungalow styles, the Ranch did not emphasize gathering in front of the home. This was replaced by
the privacy of backyards and patios. The fagade's fenestration is typically asymmetrical. The
exterior's horizontal quality is accentuated by the low pitched roof and ribbons of windows while
the interior displays an open plan for common spaces. Ribbon and large picture windows are one
hallmark of this building type usually devoid of any true ornament. The exteriors of Ranch style
residences are predominantly constructed of brick, although frame and clapboard variations exist.
More recent versions of the style are clad in aluminum or vinyl siding. Associated with the
American infatuation with the automobile, the forward-facing one- or two-car garage door became
an element of the design. The Ranch gained widespread popularity as a middle class housing form
in the 1940s, 1950s and 1960s as the demand for safe and modern neighborhoods and houses in
which to raise families increased (Sullivan et al. 2010:16). Because this house type was so
predominant, examples must meet exhibit exceptional characteristics and outstanding integrity
to be individually eligible for listing in the NRHP under Criterion C.

While the Ranch house located at Site 4 exhibits several of these character-defining features, such
as a single-storied form and large facade window, it is not an example of exceptional significance
needed for listing in the NRHP. It exhibits elements commonly found on Ranch houses constructed
from the period throughout the United States and is undistinguished in terms of its design, style, or
other architectural features. The addition of replacement siding and windows and the large addition
has also compromised its integrity of design, materials and workmanship. The garage is also an
insignificant form. Therefore, we recommend that Site 4 is not eligible for listing in the NRHP
under Criteria A, B or C.

6.5.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.
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UTMs: E: 594696 N: 4185327
Property Address: S. Wilson Rd.
Radcliff, KY 40160

Owner Information: City of Radcliff
411 W. Lincoln Trail
Radcliff, KY 40160

Deed: N/A
Construction Date: circa 1950-1974

6.8.1 Description

Site 7 is comprised of a small, concrete box culvert flanked by concrete wing walls along South
Wilson Road, bordering Site 1 and approximately 0.11 mile north of its intersection with Shelton
Road (Figure 6-25). It allows the water from the spring located on Site 1 to pass beneath South
Wilson Road. The concrete is deteriorated, exhibiting spalling, with rebar visible in the wing
wall. A description of the dry-laid rock wall located adjacent to the culvert is located within the
description for Site 1.Based on its form, the culvert dates to circa 1950-1974.

6.8.2 NRHP Evaluation

Not Eligible. In order to be eligible under Criterion A or B, culverts must display “a high level of
integrity in relation to a historical event or broad pattern of history,” such as significant early
practices of the Department of Public Roads or the Department of Highways, or with various
New Deal programs (Abner 2010:118). Research does not suggest any such associations for this
culvert. Concrete box culverts were initially utilized on American Highways during the first
decade of the twentieth century, and followed a development similar to that of slab bridges. Box
culverts are best suited for minor or seasonal streams, or locations where the height of the
structure is restricted. They can be placed in trenches, and require little form or foundation work,
making them an economical and practical option (Lichtenstein Consulting Engineers 2000: 221-
222). Culverts are important roadway elements, as they provide a means of drainage under the
roadway to prevent roads from flooding. They were generally constructed of native stone,
sometimes concrete. Two types of culverts were most prevalent: the box culvert and the pipe
culvert. The box culvert often acts as a mini-bridge, supporting a span up to 20 feet in length
(Kentucky Department of Highways 1945; Kennedy and Johnson 2005: 91, 111). The box
culvert is ubiquitous throughout Kentucky, and is, according to Amanda Abner, the state’s most
common bridge type built before 1960 (Abner 2010:116). With 1,845 extant box culverts over 20
feet in length listed in the Kentucky bridge database (Abner 2010:116), and likely thousands
more unlisted examples below the 20-feet cutoff, historic box culverts must meet more stringent
standards to be eligible for listing in the NRHP. The box culvert located at Site 7 is not an
exceptional example and its deterioration has compromised its integrity. Therefore, we
recommend that Site 7 is not eligible for listing in the NRHP under Criteria A, B or C.

6.8.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.
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69 SITES

KHC Survey #: HD 882

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 594696 N: 4185327

Property Address: S. Wilson Rd.
Radcliff, KY 40160

Owner Information: City of Radcliff
411 W. Lincoln Trail
Radcliff, KY 40160

Deed: N/A
Construction Date: circa 1950-1974

6.9.1 Description

Site 8 is comprised of a concrete box culvert flanked by concrete wing walls along South Wilson
Road, approximately 0.1 mile south of its intersection with Shelton Road (Figure 6-26). It allows
the water from an unnamed tributary of Brushy Creek to pass beneath South Wilson Road. The
concrete is deteriorated, exhibiting spalling and cracking along the wing walls. Based on its
form, the culvert dates to circa 1950-1974.

6.9.2 NRHP Evaluation

Not Eligible. In order to be eligible under Criterion A or B, culverts must display “a high level of
integrity in relation to a historical event or broad pattern of history,” such as significant early
practices of the Department of Public Roads or the Department of Highways, or with various
New Deal programs (Abner 2010:118). Research does not suggest any such associations for this
culvert. Concrete box culverts were initially utilized on American Highways during the first
decade of the twentieth century, and followed a development similar to that of slab bridges. Box
culverts are best suited for minor or seasonal streams, or locations where the height of the
structure is restricted. They can be placed in trenches, and require little form or foundation work,
making them an economical and practical option (Lichtenstein Consulting Engineers 2000: 221-
222). Culverts are important roadway elements, as they provide a means of drainage under the
roadway to prevent roads from flooding. They were generally constructed of native stone,
sometimes concrete. Two types of culverts were most prevalent: the box culvert and the pipe
culvert. The box culvert often acts as a mini-bridge, supporting a span up to 20 feet in length
(Kentucky Department of Highways 1945; Kennedy and Johnson 2005: 91, 111). The box
culvert is ubiquitous throughout Kentucky, and is, according to Amanda Abner, the state’s most
common bridge type built before 1960 (Abner 2010:116). With 1,845 extant box culverts over 20
feet in length listed in the Kentucky bridge database (Abner 2010:116), and likely thousands
more unlisted examples below the 20-feet cutoff, historic box culverts must meet more stringent
standards to be eligible for listing in the NRHP. The box culvert located at Site 8 is not an
exceptional example and its deterioration has compromised its integrity. Therefore, we
recommend that Site 8 is not eligible for listing in the NRHP under Criteria A, B or C.

21-JAN-14\ 6'25



Survey Results

6.9.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.10 SITE9

KHC Survey #: HD 883

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 594754 N: 4184985

Property Address: 2483 S. Wilson Rd.
Radcliff, KY 40160

Owner Information: Robert and Sandra Bousym
2483 S. Wilson Rd.
Radcliff, KY 40160

Deed: 1149-745
Construction Date: 1941

6.10.1 Description

Site 9 is comprised of a residence and box culvert located at 2483 South Wilson Road,
approximately 0.10 mile south of its intersection with Shelton Road. The structures are situated
on a grassy, approximately 1.68 acre parcel that slopes upward from the road, with the residence
situated atop the rise. An unnamed tributary of Brushy Creek runs along the road and forms the
property’s eastern boundary. A long, approximately 232 feet gravel driveway leads from the road
to the residence, with brick lamp posts framing the driveway along the creek. Based on the
Hardin County PV A, the residence dates to 1941.

The residence is a one-and-one-half-story, three-bay (www/d/www), double-pile, frame side-
gabled house, situated on a concrete block foundation and clad with vinyl siding beneath an
asphalt shingle roof (Figure 6-27). Front-gabled dormers extend from the slope of the roof at the
northern and southern corers and an exterior brick chimney is attached to the eastern corner of
the south (side) elevation and extends above the slope of the roof. The recessed, full length open
porch has been enclosed with vinyl siding. The residence comprises approximately 1432 square
feet of living space.

The central, primary entry is comprised of a vinyl door with a stained glass window that opens
onto concrete steps. Windows consist of one-over-one, double-hung vinyl sashes with snap in
grids, with the fagade windows comprised of twelve light, vinyl picture windows flanked by six
light casement sashes.

The concrete box culvert flanked by concrete wing walls is located adjacent to South Wilson
Road and forms part of the driveway (Figure 6-28). It allows the unnamed tributary of Brushy
Creek to pass beneath.

6.10.2 NRHP Evaluation

Not Eligible. Research has not tied this property to events or persons of historic significance;
therefore it is not eligible for listing in the NRHP under Criterion A or B. Additionally, the
residence located at Site 9 is an undistinguished building form that lacks the significance
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necessary for inclusion in the NRHP under Criterion C. It is not of a specific style or significant
design nor does it represent a significant construction method. The addition of replacement
siding and doors, as well as the enclosure of the open porch, has compromised its integrity of
design, materials and workmanship. The concrete box culvert is an extremely common bridge
form and therefore must demonstrate exceptional significance and integrity to be eligible for listing
in the NRHP. This box culvert is not an exceptional example and is part of a driveway, not a
major road. Therefore, we recommend that Site 9 is not eligible for listing in the NRHP under
Criteria A, Bor C.

6.10.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.11 SITE10

KHC Survey #: HD 884

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 594761 N: 4184953

Property Address: 2499 S. Wilson Rd.
Radcliff, KY 40160

Owner Information: Carl and Barbara Wiseman
2499 S. Wilson Rd.
Radcliff, KY 40160

Deed: 1007-614
Construction Date: 1963

6.11.1 Description

Site 10 is comprised of a residence and a poured concrete slab bridge located at 2499 South
Wilson Road, approximately 0.08 mile north of its intersection with Fairmont Drive. The
structures are situated on a grassy, approximately 1.19 acre parcel that slopes upward from the
road, with the residence situated atop the rise. An unnamed tributary of Brushy Creek runs along
the road and forms the property’s eastern boundary. A long, approximately 237 feet gravel
driveway leads from the road to the residence. Based on the Hardin County PV A, the residence
dates to 1963.

The residence is a one-story, four-bay (w/w/d/www), double-pile, frame Compact Ranch house,
clad with a brick veneer beneath an asphalt shingle roof (Figure 6-29). It is situated on a poured
concrete foundation and is situated into the hillside so that the southern elevation of the
foundation is above grade and functions as a garage. An exterior concrete block chimney is
attached to the center of the south elevation. The residence comprises approximately 1340 square
feet of living space.

The off-center primary entry is comprised of a paneled vinyl door with a large faceted oval
window that opens onto a two-bay poured concrete porch sheltered beneath a shed roof which is
supported by metal columns. Windows are comprised of vinyl, sliding sashes with snap in grids
flanked by louvered shutters. The large picture window located north of the entry is flanked by
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vinyl, fifteen light casement sashes and the entire window configuration is flanked by louvered
shutters. The garage opening is fronted by a sectional garage door.

The poured concrete slab bridge is located adjacent to South Wilson Road and forms part of the
driveway (Figure 6-30). It allows the unnamed tributary of Brushy Creek to pass beneath. The
bridge is set upon poured concrete abutments and flanked by concrete wing walls. A metal
railing lines both sides of the deck.

6.11.2 NRHP Evaluation

Not Eligible. Research has not tied this property to events or persons of historic significance;
therefore it is not eligible for listing in the NRHP under Criterion A or B. Additionally, Ranch
houses are some of the most common residential forms seen in mid-century suburbs across the
country; therefore they must exhibit exceptional characteristics and outstanding integrity to be
individually eligible for listing in the NRHP. While the Ranch house located at Site 10 exhibits
several character defining features, such as single storied, side-gabled form and a large picture
window, it is not an example of exceptional significance needed for listing in the NRHP. The
addition of replacement windows and door has compromised its integrity of design, materials and
workmanship. In addition, the concrete slab bridge is one of the most common bridge types for
small crossings and must meet more stringent standards for consideration for the NRHP. This
bridge functions as part of a driveway and not a major road and is not a significant example.
Therefore, we recommend that Site 10 is not eligible for listing in the NRHP under Criteria A, B or
C.

6.11.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.12 SITE1

KHC Survey #: HD 885

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 594768 N: 4184913

Property Address: 2529 S. Wilson Rd.
Radcliff, KY 40160

Owner Information: Howard and Gladys Mills
224 Seminole Rd.
Elizabethtown, KY 42701

Deed: 567-230
Construction Date: 1954

6.12.1 Description

Site 11 is comprised of a residence, garage and concrete slab bridge located at 2529 South
Wilson Road, approximately 0.06 mile north of its intersection with Fairmont Drive. The
structures are situated on a grassy, approximately 1.8 acre parcel, with the residence situated atop
a small rise. An unnamed tributary of Brushy Creek runs along the road and forms the property’s

21uan-1an 6-30



Survey Results

eastern boundary. A long, approximately 236 feet gravel driveway leads from the road to the
residence and garage. Based on the Hardin County PV A, the residence dates to 1954.

The residence is a one-and-one-half-story, three-bay (www/d/w), double-pile, frame American
Small House with a front-gabled projection attached to the northern comer of the fagade and a
large addition attached to the south elevation (Figure 6-31). It is clad with vinyl siding beneath
an asphalt shingle roof and situated on a concrete block foundation. An interior brick chimney
extends from the slope of the roof at its center. The residence comprises approximately 1833
square feet of living space.

The off-center primary entry, located at the center of the original residence is comprised of a
wood paneled door set behind an aluminum screen door that opens into a concrete stoop with
concrete steps leading up to it. A metal railing runs around the edge of the stoop and steps.
Windows consist of two-over-two, double-hung aluminum sashes set behind aluminum storm
windows located within the northernmost bay and one-over-one, double-hung vinyl sash
windows set behind metal screens located within the remaining bays. Paired two-over-two,
double-hung aluminum sash windows are located at the center of the front-gabled dormer located
at the center of the roof.

The large addition attached to the south (side) elevation doubles the footprint of the original
residence, with a one-over-one, double-hung vinyl sash window is located within the
southernmost bay of the fagade and three one-over-one, double-hung vinyl sash windows located
within the northernmost bay. A single garage bay fronted by a sectional garage door is located at
the eastern corner of the south (side) elevation, and a pedestrian entry comprised of a vinyl door
with nine lights is located at the western corner.

The garage is located approximately 148 feet west of the residence. It is a one-story, side-gabled
frame structure, clad with vinyl siding beneath an asphalt shingle roof (Figure 6-32). Three
garage bays on the east elevation are fronted by sectional garage doors. A pedestrian entry is
located at the eastern corner of the north elevation.

The poured concrete slab bridge is located adjacent to South Wilson Road and forms part of the
driveway (Figure 6-33). It allows the unnamed tributary of Brushy Creek to pass beneath. The
bridge is set upon poured concrete abutments and flanked by concrete wing walls. A poured
concrete curb runs along the north and south sides of the bridge. The bridge is lined by low
concrete curbs and lacks railings.

6.12.2 NRHP Evaluation

Not Eligible. Research has not linked this property to events or persons of historic significance;
therefore it is not eligible for listing in the NRHP under Criterion A or B. Additionally, the
American Small House was one of the most common post war housing forms across the country;
therefore they must exhibit exceptional characteristics and outstanding integrity to be
individually eligible for listing in the NRHP. The example located at Site 11 does not. It has been
significantly altered with the addition of replacement siding and windows, as well as the large
addition to the south elevation, compromising its integrity of design, materials and workmanship.
In addition, the concrete slab bridge is one of the most common bridge types for small crossings
and must meet more stringent standards for consideration for the NRHP. This bridge functions as
part of a driveway and not part of a major road and is not a significant example. Therefore, we
recommend that Site 11 is not eligible for listing in the NRHP under Criteria A, B or C.
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6.12.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.13 SITE12

KHC Survey #: HD 886

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 594989 N: 4184202

Property Address: S. Wilson Rd.
Radcliff, KY 40160

Owner Information: City of Radcliff
411 W. Lincoln Trail
Radcliff, KY 40160

Deed: N/A
Construction Date: circa 1950-1974

6.13.1 Description

Site 12 is comprised of a concrete box culvert flanked by concrete wing walls along South
Wilson Road, approximately 0.08 mile north of its intersection with Skyline Drive (Figure 6-34).
It allows the water from an unnamed tributary of Brushy Creek to pass beneath South Wilson
Road. It exhibits minor spalling along the top edge of the deck and wing walls. Based on its
form, the culvert dates to circa 1950-1974.

6.13.2 NRHP Evaluation

Not Eligible. In order to be eligible under Criterion A or B, culverts must display “a high level of
integrity in relation to a historical event or broad pattern of history,” such as significant early
practices of the Department of Public Roads or the Department of Highways, or with various
New Deal programs (Abner 2010:118). Research does not suggest any such associations for this
culvert. The concrete box culvert is an extremely common bridge form; and therefore must
demonstrate exceptional significance and integrity to be eligible for listing in the NRHP. The box
culvert located at Site 12 is not an exceptional example because it is undistinguished by size,
number of barrels, or ornamentation. Therefore, we recommend that Site 12 is not eligible for
listing in the NRHP under Criteria A, B or C.

6.13.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.
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6.14 SITE13

KHC Survey #: HD 887

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 595044 N: 4184095

Property Address: 2930 S. Wilson Rd.
Radcliff, KY 40160

Owner Information: Melvin Compton
2930 S. Wilson Rd.
Radcliff, KY 40160

Deed: 561-321
Construction Date: 1949

6.14.1 Description

Site 13 is comprised of a residence, garage and culvert located at 2930 South Wilson Road, on
the eastern side of its intersection with Skyline Drive. A prefabricated shed is also associated
with the property. The structures are situated on a level, grassy approximately 0.41 acre parcel.
An asphalt driveway leads from the road to the residence and garage. Brick piers frame the
driveway at the entrance to the property. The southern pier is extremely deteriorated and on the
verge of collapse. According to the Hardin County PV A, the residence dates to 1949.

The residence is a one-and-one-half-story, three-bay (ww/d/ww/d), double-pile, frame American
Small House, situated on a concrete block foundation beneath an asphalt shingle roof (Figure 6-
35). The facade is clad with vertical wood siding, while the south (side) elevation is clad with
particle board and aluminum siding. The residence comprises approximately 1176 square feet of
living space.

The central primary entry is comprised of a vinyl replacement door with an oval light that opens
onto a single bay concrete porch sheltered beneath a front-gabled porch roof supported by metal
columns. Windows are comprised of one-over-one, double-hung vinyl sashes with snap in grids.
A recessed, secondary entry is located at the southern corner of the fagade and is comprised of a
vinyl paneled door with nine lights.

The garage is located approximately 68 feet east of the residence and is a one-story, flat roof
frame structure, clad with asbestos siding (Figure 6-36). It is situated on a concrete block
foundation beneath a metal panel roof. The garage bay is fronted with plywood. A pedestrian
entry is located at the southern corner of the western elevation and is comprised of a wood
paneled door and a window opening located at the northern corner of the western elevation has
been enclosed with dimensional lumber. The structure is deteriorated, with the northern half of
the roof missing and the garage door collapsing into the structure.

The concrete block box culvert is located at the western property boundary and functions as part
of the driveway (Figure 6-37). It allows drainage to pass beneath. Portions of the culvert have
been parged with concrete.
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6.14.2 NRHP Evaluation

Not Eligible. Research has not tied this property to events or persons of historic significance;
therefore it is not eligible for listing in the NRHP under Criterion A or B. Additionally, the
American Small House was one of the most common post war housing forms across the country;
therefore they must exhibit exceptional characteristics and outstanding integrity to be
individually eligible for listing in the NRHP. The example located at Site 13 does not. It has been
altered with the addition of replacement siding, windows and doors, compromising its integrity
of design, materials and workmanship. In addition, the box culvert is an extremely common
bridge form and therefore must demonstrate exceptional significance and integrity to be eligible for
listing in the NRHP. This example functions as part of a driveway and not part of a major road and
is not a significant example. Therefore, we recommend that Site 13 is not eligible for listing in the
NRHP under Criteria A, B or C.

6.14.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.15 SITE 14

KHC Survey #: HD 888

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 595153 N: 4183842

Property Address: 3160 S. Wilson Rd.
Radcliff, KY 40160

Owner Information: Joe Peace
3160 S. Wilson Rd.
Radcliff, KY 40160

Deed: 1014-004
Construction Date: 1950

6.15.1 Description

Site 14 is comprised of a residence and garage located at 3160 South Wilson Road,
approximately 0.04 mile south of its intersection with Nalls Lane. The structures are situated on
a grassy, approximately .69 acre parcel that rises slightly from the road. An asphalt driveway
leads from the road to the residence and garage. According to the Hardin County PV A, the
residence dates to 1950.

The residence is a one-story, three-bay (w/d/www), double-pile, side-gabled frame American
Small house with attached garage, clad with vinyl siding beneath an asphalt shingle roof (Figure
6-38). It is situated on a concrete block foundation. The residence comprises approximately 729
square feet of living space.

The central, primary entry is comprised of a wood paneled door set behind a metal security door
that opens onto concrete stoop. Windows are comprised of two-over-two, double-hung wood
sashes set behind aluminum storm windows. The southernmost bay is comprised of a large wood
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picture window flanked by smaller two-over-two, double-hung wood sashes. The garage is
connected by a one-story, side-gabled breezeway where an identical secondary entry is located.

The garage is a one-story, front-gabled frame structure, also clad with vinyl siding beneath an
asphalt shingle roof and situated on a concrete block foundation. The single garage bay is fronted
by a segmental garage door.

6.15.2 NRHP Evaluation

Not Eligible. Research has not linked this property to events or persons of historic significance;
therefore it is not eligible for listing in the NRHP under Criterion A or B. Additionally, the
American Small House was one of the most common post war housing forms across the country;
therefore they must exhibit exceptional characteristics and outstanding integrity to be
individually eligible for listing in the NRHP. The example located at Site 16 does not. The
addition of replacement siding and doors has compromised its integrity of design, materials and
workmanship Therefore, we recommend that Site 14 is not eligible for listing in the NRHP under
Criteria A, B or C.

6.15.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.16 SITE 15

KHC Survey #: HD 889

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 595165 N: 4183802

Property Address: 3184 S. Wilson Rd.
Radcliff, KY 40160

Owner Information: Teresa Dekalands
3184 S. Wilson Rd.
Radcliff, KY 40160

Deed: 816-445
Construction Date: 1950

6.16.1 Description

Site 15 is comprised of a residence and garage located at 3184 South Wilson Road,
approximately 0.07 mile south of its intersection with Nalls Lane. The structures are situated on
a grassy, approximately 1.01 acre parcel that rises slightly from the road. A concrete driveway
leads from the road to the residence. According to the Hardin County PVA, the residence dates
to 1950.

The residence is a one-and-one-half-story, three-bay (w/w/w), double-pile, frame American
Small House with a large addition attached to its south (side) elevation (Figure 6-39). It is
situated on a concrete block foundation and clad with vinyl siding beneath an asphalt shingle
roof. The front-gabled central porch has been enclosed with vinyl siding. The residence
comprises approximately 3273 square feet of living space.
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The primary entry is located at the center of the north elevation of the enclosed central porch and
is comprised of a vinyl door with nine lights that opens onto concrete steps. Windows are
comprised of one-over-one, double-hung vinyl sashes with snap in grids flanked by louvered
shutters. One-over-one, double-hung vinyl sashes with snap in grids are located at the center of
front-gabled dormers located at the north and south corners of the roof.

A large, two-story, two-bay (w/w), double-pile frame addition is attached to the south elevation
and clad with the same wall and roof material. A secondary entry comprised of a vinyl paneled
door that opens onto a wood deck is located at the center of the south elevation of the addition.

Windows are identical to the original residence.

The garage is located approximately 16 feet east of the residence and is a one-story, front-gabled
frame structure, clad with vinyl siding beneath an asphalt shingle roof (Figure 6-40). The garage
bay was open at the time of the survey.

6.16.2 NRHP Evaluation

Not Eligible. Research has not tied this property to events or persons of historic significance;
therefore it is not eligible for listing in the NRHP under Criterion A or B. Additionally, the
American Small House was one of the most common post war housing forms across the country;
therefore they must exhibit exceptional characteristics and outstanding integrity to be
individually eligible for listing in the NRHP. The example located at Site 15 does not. It has been
significantly altered with the addition of replacement siding, windows and doors, as well as the
large addition to the south elevation and enclosed facade porch, compromising its integrity of
design, materials and workmanship. The garage is also not a significant example and is
representative of outbuildings dating to its period of construction. Therefore, we recommend that
Site 15 is not eligible for listing in the NRHP under Criteria A, B or C.

6.16.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.17 SITE16

KHC Survey #: HD 890

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 595186 N: 4183771

Property Address: 3208 S. Wilson Rd.
Radcliff, KY 40160

Owner Information: Sabrina Lowe and Ray Pinkham
3208 S. Wilson Rd.
Radcliff, KY 40160

Deed: 1347-985
Construction Date: 1950

21-JAN-14\ 6'41



Survey Results

6.17.1 Description

Site 16 is comprised of a residence and garage located at 3208 South Wilson Road,
approximately 0.1 mile north of its intersection with Joe Prather Highway. The structures are
situated on a grassy, approximately .608 acre parcel that rises slightly from the road. A gravel
driveway leads from the road to the residence and garage. According to the Hardin County PVA,
the residence dates to 1950.

The residence is a one-and-one-half-story, four-bay (w/w/d/ww), double-pile, side-gabled frame
house, situated on a concrete block foundation beneath an asphalt shingle roof (Figure 6-41). It is
clad with vinyl siding. An interior brick chimney rises above the slope of the roof at the western
corner of the south elevation. The residence comprises approximately 1266 square feet of living
space.

The off-center primary entry is comprised of a vinyl paneled door with an oval light that opens
onto a wood porch sheltered beneath a shed porch roof supported by wood posts. Fagade
windows are comprised of one-over-one, double-hung vinyl sashes with snap in grids and
secondary windows are comprised of six-over-six, double-hung vinyl sashes. An enclosed porch
is attached to the south (side) elevation, enclosed with vinyl siding and situated on brick piers
that have been enclosed with poured concrete. A shed roof porch supported by wood posts spans
the full length of the rear elevation.

The garage is located approximately 37 feet east of the residence and is a one-story, front-gabled
frame structure, clad with weatherboard beneath a metal paneled roof (Figure 6-42). A garage
bay, fronted by hinged plywood doors is located at the southern corner of the west elevation. A
pedestrian entry comprised of a wood paneled door is located north of the garage bay. A shed
roof frame addition is attached to the north elevation, clad with composite siding and is fronted
by hinged doors.

6.17.2 NRHP Evaluation

Not Eligible. Research has not linked this property to events or persons of historic significance;
therefore it is not eligible for listing in the NRHP under Criterion A or B. Additionally, the
residence located at Site 16 is an undistinguished building form that lacks the significance
necessary for inclusion in the NRHP under Criterion C. It is not of a specific style or significant
design nor does it represent a significant construction method. The addition of replacement
siding, windows and doors has compromised its integrity of design, materials and workmanship
Therefore, we recommend that Site 16 is not eligible for listing in the NRHP under Criteria A, B or
C.

6.17.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

21-JAN-14\ 6'42






Survey Results

6.18 SITE17

KHC Survey #: HD 891

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 595199 N: 4183750

Property Address: 3224 S. Wilson Rd.
Radcliff, KY 40160

Owner Information: William Amburn
3224 S. Wilson Rd.
Radcliff, KY 40160

Deed: 271-114
Construction Date: 1954

6.18.1 Description

Site 17 is comprised of a residence and garage located at 3224 South Wilson Road,
approximately 0.08 mile north of its intersection with Joe Prather Highway. The structures are
situated on a grassy, hilly, approximately 0.5 acre parcel. A concrete driveway leads from the
road to the garage. According to the Hardin County PVA, the residence dates to 1954.

The residence is a one-story, three-bay (w/d/www), double-pile, hip roof frame Bungalow Ranch
house, clad with a flagstone veneer beneath an asphalt shingle roof (Figure 6-43). It is situated on
a concrete block foundation. The residence comprises approximately 816 square feet of living
space.

The central, primary entry is comprised of a wood door with three lights set behind a metal storm
door that opens onto a single bay concrete porch. A metal awning shelters the entry and metal
railings border the north and south sides of the porch. Windows are comprised of two-over-two,
double-hung wood sashes set behind aluminum storm windows. A large wood picture window is
located within the southernmost bay and is flanked by smaller, two-over-two, double-hung
sashes. The fagade windows are sheltered beneath metal awnings. A metal railing borders a
rectangular area, possibly a patio, adjacent to the south (side) elevation.

The garage is located approximately 42 feet southeast of the residence. It is a one-story, front-
gabled frame structure, clad with ribbed metal (Figure 6-44). The foundation and roof materials
are not visible. A metal, sectional garage door fronts the central garage bay.

6.18.2 NRHP Evaluation

Not Eligible. Research has not tied this property to events or persons of historic significance;
therefore it is not eligible for listing in the NRHP under Criterion A or B. Additionally, Ranch
houses are some of the most common residential forms seen in mid-century suburbs across the
country; therefore they must exhibit exceptional characteristics and outstanding integrity to be
individually eligible for listing in the NRHP. While the Ranch house located at Site 17 exhibits
several character defining features, such as single storied form and a large picture window, it is not
an example of exceptional significance needed for listing in the NRHP. It is representative of the
thousands of similar Ranch houses constructed throughout the nation. Therefore, we recommend
that Site 17 is not eligible for listing in the NRHP under Criteria A, B or C.

21-JAN-14\ 6'44






Survey Results

6.18.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.19 SITE18

KHC Survey #: HD 892

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 595215 N: 4183726

Property Address: 3240 S. Wilson Rd.
Radcliff, KY 40160

Owner Information: Ronald and Pamela Sallengs
3240 S. Wilson Rd.
Radcliff, KY 40160

Deed: 1256-613
Construction Date: 1950

6.19.1 Description

Site 18 is comprised of a residence and two garages located at 3240 South Wilson Road,
approximately 0.06 mile north of its intersection with Joe Prather Highway. The structures are
situated on a grassy, hilly approximately 0.725 acre parcel. A concrete driveway leads up to the
residence and garage from the road. According to the Hardin County PV A, the residence dates to
1950.

The residence is a one-and-one-half-story, three-bay (w/d/www), double-pile, frame American
Small House with a front-gabled projection located at the northern corner (Figure 6-45). It is
situated on a concrete block foundation beneath an asphalt shingle roof and clad with vinyl
siding. It comprises approximately 1362 square feet of living space.

The slightly off-center primary entry is comprised of a wood paneled door with a fan light set
behind a metal storm door that opens onto single bay concrete porch sheltered beneath a metal
awning. Windows are comprised of two-over-two, double-hung wood sashes set behind metal
storm windows sheltered beneath a metal awning. The southernmost bay is comprised of a large
picture window flanked by smaller two-over-two, double-hung wood sashes. A secondary entry
is located at the center of the south (side) elevation and is comprised of a wood paneled door
with six lights set behind a metal storm door that opens onto a concrete porch. The shed porch
roof is supported by metal columns.

The easternmost garage is located approximately 46 feet east of the residence and is a one-story,
front-gabled concrete block structure situated beneath an asphalt shingle roof, oriented to the
west (Figure 6-46). The area beneath the gable is clad with vinyl siding and the two garage bays
are fronted by sectional garage doors. The westernmost garage is located approximately 30 feet
south of the residence and is a one-story, front-gabled concrete block structure situated beneath
an asphalt shingle roof, oriented to the north. The area beneath the gable is clad with vinyl
siding. A garage bay is located at the center of the north elevation and two window openings
located on the west elevation have been enclosed with concrete block.
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6.19.2 NRHP Evaluation

Not Eligible. Research has not linked this property to events or persons of historic significance;
therefore it is not eligible for listing in the NRHP under Criterion A or B. Additionally, the
American Small House was one of the most common post war housing forms across the country;
therefore they must exhibit exceptional characteristics and outstanding integrity to be
individually eligible for listing in the NRHP. The example located at Site 18 does not. It has been
significantly altered with the addition of replacement siding compromising its integrity of design,
materials and workmanship. The garages are also not significant examples and are representative
of outbuildings dating to the period of construction. Therefore, we recommend that Site 18 is not
eligible for listing in the NRHP under Criteria A, B or C.

6.19.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.20 SITE19

KHC Survey #: HD 893

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 595173 N: 4183901

Property Address: 147 Nalls Ln.
Radcliff, KY 40160

Owner Information: Teresa Dekalands
3184 S. Wilson Rd.
Radcliff, KY 40160

Deed: 1291-459
Construction Date: 1949

6.20.1 Description

Site 19 is comprised of a residence and garage located at 147 Nalls Lane, approximately 0.05
mile east of its intersection with South Wilson Road. The structures are situated on a level,
grassy approximately 0.272 acre parcel. An asphalt driveway leads from the road to the garage.
According to the Hardin County PV A, the residence dates to 1949.

The residence is a one-story, three-bay (w/d/w), double-pile, side-gabled frame American Small
House, situated on a concrete block foundation beneath an asphalt shingle roof and clad with
vinyl siding (Figure 6-47). An interior brick chimney rises from the roof peak at its center and a
full-length shed roof addition is attached to the rear elevation. The residence comprises
approximately 1092 square feet of living space.

The central, primary entry is comprised of a vinyl paneled door with a fanlight that opens onto a
single-bay concrete porch sheltered beneath a front-gabled porch roof supported by brick piers
with tapered wood posts. Windows consist of one-over-one, double-hung vinyl sashes.

The garage is located approximately 25 feet southwest of the residence and is a one-story, front-
gabled concrete block structure (Figure 6-48). The area beneath the gable is clad with vinyl
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siding. The central garage bay is fronted by a sectional garage door. A window is located at the
center of the west (side) elevation.

6.20.2 NRHP Evaluation

Not Eligible. Research has not tied this property to events or persons of historic significance;
therefore it is not eligible for listing in the NRHP under Criterion A or B. Additionally, the
American Small House was one of the most common post war housing forms across the country;
therefore they must exhibit exceptional characteristics and outstanding integrity to be
individually eligible for listing in the NRHP. The example located at Site 19 does not. The
addition of replacement siding, windows and doors have compromised its integrity of design,
materials and workmanship. The garage is also not a significant structure and is representative of
similar structure built during the period. Therefore, we recommend that Site 19 is not eligible for
listing in the NRHP under Criteria A, B or C.

6.20.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.21 SITE20

KHC Survey #: HD 894

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 595216 N: 4183907

Property Address: 119 Nalls Ln.
Radcliff, KY 40160

Owner Information: Gold Crest LLC
110 Dawson Ln.
Radcliff, KY 40160

Deed: 1319-674
Construction Date: 1950

6.21.1 Description

Site 20 is comprised of a residence located at 119 Nalls Lane, approximately 0.07 mile east of its
intersection with South Wilson Road. It is situated on a level, grassy approximately .517 acre
parcel. A poured concrete and asphalt driveway leads from the road to the rear of the residence.
According to the Hardin County PV A, the residence dates to 1950.

The residence is a one-story, three-bay (w/d/w), double-pile, side-gabled frame American Small
House with a basement (Figure 6-49). It is situated on a poured concrete foundation beneath an
asphalt shingle roof and clad with aluminum siding. The residence comprises approximately
1079 square feet of living space.

The central, primary entry is comprised of a wood door set behind a metal security door that
opens onto a partial-width concrete porch sheltered beneath a shed porch roof that is supported
by metal columns. A metal railing runs the perimeter of the porch. Windows are comprised of
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one-over-one, double-hung wood sashes set behind aluminum storm windows. Basement
windows are comprised of two-light fixed metal sashes.

6.21.2 NRHP Evaluation

Not Eligible. Research has not linked this property to events or persons of historic significance;
therefore it is not eligible for listing in the NRHP under Criterion A or B. Additionally, the
American Small House was one of the most common post war housing forms across the country;
therefore they must exhibit exceptional characteristics and outstanding integrity to be
individually eligible for listing in the NRHP. The example located at Site 20 does not. It is not of
a specific style or significant design nor does it represent a significant construction method. The
addition of replacement siding, windows and doors have compromised its integrity of design,
materials and workmanship. The garage is also not a significant structure and is representative of
similar structure built during the period. Therefore, we recommend that Site 20 is not eligible for
listing in the NRHP under Criteria A, B or C.

6.21.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.22 SITE21

KHC Survey #: HD 895

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 595260 N: 4183919

Property Address: 91 Nalls Ln.
Radcliff, KY 40160

Owner Information: Oscar and Ruby Barnes
91 Nalls Ln.
Radcliff, KY 40160

Deed: 1092-347
Construction Date: 1951

6.22.1 Description

Site 21 is comprised of a residence located at 91 Nalls Lane, approximately 0.1 mile east of its
intersection with South Wilson Road. It is situated on a grassy approximately 1.347 acre parcel
that rises slightly to the east, with the house atop the rise. A poured concrete driveway leads from
the road to the rear of the residence. According to the Hardin County PV A, the residence dates to
1951.

The residence is a one-and-one-half-story, three-bay (w/d/w), double-pile, front-gabled frame
house with a large two-story rear addition (Figure 6-50). It is situated on a concrete block
foundation beneath an asphalt shingle roof and clad with asbestos siding. An interior brick
chimney extends from the slope of the east side of the roof and two, front-gabled dormers are
located at the center of the west side of the roof. The residence comprises approximately 1684
square feet of living space.
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The central, primary entry is comprised of a wood door set behind a metal storm door that opens
onto a single bay concrete porch sheltered beneath a front-gabled porch roof supported by wood
posts. Facade windows are comprised of one-over-one, double-hung vinyl sashes with snap in
grids. Dormer windows are comprised of four-light fixed sashes.

The two-story, rear addition is clad with the same wall and roof material, but situated on a
poured concrete foundation. Windows consist of one-over-one, double-hung vinyl sashes and are
located at the western corner of the north elevation and at the center of the west (side) elevation.

6.22.2 NRHP Evaluation

Not Eligible. Research has not tied this property to events or persons of historic significance;
therefore it is not eligible for listing in the NRHP under Criterion A or B. Additionally, the
residence located at Site 21 is an undistinguished building form that lacks the significance
necessary for inclusion in the NRHP under Criterion C. It is not of a specific style or significant
design nor does it represent a significant construction method. The addition of replacement
windows and the large rear addition have compromised its integrity of design, materials and
workmanship. Therefore, we recommend that Site 21 is not eligible for listing in the NRHP under
Criteria A, Bor C.

6.22.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.23 SITE 22

KHC Survey #: HD 896

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 595285 N: 4183921

Property Address: 77 Nalls Ln.
Radcliff, KY 40160

Owner Information: N/A

Deed: N/A
Construction Date: Circa 1950-1974

6.23.1 Description

Site 22 is comprised of a residence located at 77 Nalls Lane, approximately 0.12 mile east of its
intersection with South Wilson Road. A prefabricated carport and shed are also associated with
the property and located east of the residence. The structures are situated on a level, grassy
parcel. A gravel parking area is located north of the residence and beneath the carport. Based on
its form, the residence appears to date from circa 1950-1974.

The residence is a one-story, four-bay (w/d/ww/w), double-pile, side-gabled frame house (Figure
6-51). It is clad with vinyl siding beneath a corrugated metal roof. The foundation material is not
visible.

The slightly east of center primary entry is comprised of a vinyl door with a single light that
opens onto a concrete stoop sheltered beneath a metal awning. Windows are comprised of one-
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over-one-double-hung vinyl sashes, with the westernmost windows being much smaller than the
other windows.

6.23.2 NRHP Evaluation

Not Eligible. Research has not linked this property to events or persons of historic significance;
therefore it is not eligible for listing in the NRHP under Criterion A or B. Additionally, the
residence located at Site 22 is an undistinguished building form that lacks the significance
necessary for inclusion in the NRHP under Criterion C. It is not of a specific style or significant
design nor does it represent a significant construction method. The addition of replacement
siding, windows and doors have compromised its integrity of design, materials and
workmanship. Therefore, we recommend that Site 22 is not eligible for listing in the NRHP under
Criteria A, Bor C.

6.23.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.24 SITE 23

KHC Survey #: HD 897

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 595309 N: 4183934

Property Address: 59 Nalls Ln.
Radcliff, KY 40160

Owner Information: Janice and Melissa Bradley
59 Nalls Ln.
Radcliff, KY 40160

Deed: 1016-548
Construction Date: 1950

6.24.1 Description

Site 23 is comprised of a residence located at 59 Nalls Lane, approximately 0.14 mile east of its
intersection with South Wilson Road. A prefabricated shed is also associated with the property
and is located south of the residence. The structures are situated on a level, grassy approximately
.517 acre parcel. A gravel driveway leads from the road to the residence. According to the
Hardin County PV A, the residence dates to 1950.

The residence is a one-and-one-half-story, three-bay (w/d/w), double-pile, side-gabled frame
American Small House with a rear front-gabled addition (Figure 6-52). It is situated on a
concrete block foundation beneath an asphalt shingle roof and clad with vinyl siding. The
residence comprises approximately 1258 square feet of living space.

The off-center primary entry is comprised of a paneled vinyl door with a fanlight set behind a
metal storm door that opens onto a concrete stoop sheltered beneath affront-gabled hood
supported by square wood posts. Windows consist of one-over-one, double-hung vinyl sashes. A
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secondary entry is located at the western corner of the rear elevation and opens onto a wood
deck.

6.24.2 NRHP Evaluation

Not Eligible. Research has not tied this property to events or persons of historic significance;
therefore it is not eligible for listing in the NRHP under Criterion A or B. Additionally, the
American Small House was one of the most common post war housing forms across the country;
therefore they must exhibit exceptional characteristics and outstanding integrity to be
individually eligible for listing in the NRHP. The example located at Site 23 does not. It is not of
a specific style or significant design nor does it represent a significant construction method. The
addition of replacement siding, windows and doors have compromised its integrity of design,
materials and workmanship. Therefore, we recommend that Site 23 is not eligible for listing in the
NRHP under Criteria A, B or C.

6.24.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.25 SITE 24

KHC Survey #: HD 898

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 595325 N: 4183942

Property Address: 109 Nalls Ln.
Radcliff, KY 40160

Owner Information: Kathy Jecker, et al
109 Nalls Ln.
Radcliff, KY 40160

Deed: 1086-337
Construction Date: 1950

6.25.1 Description

Site 24 is comprised of a residence and shed located at 109 Nalls Lane, approximately 0.1 mile
north and west of its intersection with US 31W. A prefabricated carport is also associated with
the property and is located south of the residence. The structures are situated on a grassy
approximately .344 acre parcel that slopes slightly downward to the south and west. A gravel
driveway leads from the road to the carport and garage. According to the Hardin County PVA,
the residence dates to 1950.

The residence is a one-story, three-bay (w/d/w), single-pile, side-gabled frame house with a large
addition attached to the east elevation (Figure 6-53). It is primarily clad with asbestos siding and
situated beneath an asphalt shingle roof. The foundation is not visible. The addition is clad with
board and batten and ribbed metal. The portion clad with ribbed metal is an enclosed porch. The
residence comprises approximately 1152 square feet of living space.
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The off-center, primary entry into the original portion of the house is comprised of a wood door
with twelve lights that opens onto a concrete stoop sheltered beneath a front-gabled hood.
Windows are comprised of three-over-one, double-hung wood sashes. The majority of the
addition windows are comprised of rectangular, fixed sashes, while the windows located at the
western corner of the north elevation of the addition are comprised of one-over-one, double-hung
vinyl sashes.

The shed is located approximately 30 feet southwest of the residence (Figure 6-54). It is clad
with asbestos shingles beneath an asphalt shingle roof. The garage opening is fronted by a wood,
hinged garage door.

6.25.2 NRHP Evaluation

Not Eligible. Research has not linked this property to events or persons of historic significance;
therefore it is not eligible for listing in the NRHP under Criterion A or B. Additionally, the
residence located at Site 24 is an undistinguished building form that lacks the significance
necessary for inclusion in the NRHP under Criterion C. It is not of a specific style or significant
design nor does it represent a significant construction method. While the original portion of the
residence retains its original features, the large addition has compromised its integrity of design,
materials and workmanship. The garage is also a standard form dating to the period. Therefore,
we recommend that Site 24 is not eligible for listing in the NRHP under Criteria A, B or C.

6.25.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.26 SITE 25

KHC Survey #: HD 899

Zone: 16

Quad: Vine Grove, KY 1991

UTMs: E: 595352 N: 4183919

Property Address: 5 Nalls Ln.
Radcliff, KY 40160

Owner Information: Mina Helmer
5 Nalls Ln.
Radcliff, KY 40160

Deed: 250-037
Construction Date: 1956

6.26.1 Description

Site 25 is comprised of a residence located at 5 Nalls Lane, on the west side of its intersection
with US 31W. A prefabricated carport and shed are also associated with the property. The
carport is attached to the northern third of the fagade and the shed is located to the rear of the
residence. The structures are situated on a grassy, approximately 0.172 acre parcel that slopes
gently to the south. An asphalt driveway leads from the road to the carport. According to the
Hardin County PV A, the residence dates to 1956.
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The residence is a one-story, three-bay (ww/d/w), double-pile, front-gabled frame house, situated
on a concrete foundation beneath an asphalt shingle roof and clad with aluminum siding (Figure
6-55). An exterior brick chimney that rises above the roof peak is attached to the center of the
rear elevation. The residence comprises approximately 768 square feet of living space.

The slightly off-center primary entry is comprised of a wood paneled door set behind a metal
screen door that opens onto the asphalt driveway and is sheltered beneath the prefabricated
carport. Windows are comprised of one-over-one, double-hung vinyl sashes. Basement windows
consist of fixed wood sashes. A secondary entry is located at the center of the south elevation
and is comprised of a wood paneled door with a single light set behind an aluminum storm door
that opens onto a poured concrete sidewalk. The entry is sheltered beneath a front-gabled hood.

6.26.2 NRHP Evaluation

Not Eligible. Research has not tied this property to events or persons of historic significance;
therefore it is not eligible for listing in the NRHP under Criterion A or B. Additionally, the
residence located at Site 25 is an undistinguished building form that lacks the significance
necessary for inclusion in the NRHP under Criterion C. It is not of a specific style or significant
design nor does it represent a significant construction method. The addition of replacement
windows and the attached prefabricated carport has compromised its integrity of design,
materials and workmanship. Therefore, we recommend that Site 25 is not eligible for listing in the
NRHP under Criteria A, B or C.

6.26.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.27 SITE 26

KHC Survey #: HD 900
Zone: 16
Quad: Vine Grove, KY 1991
UTMs: E: 595236 N: 4184277
Property Address: US 31W
Radcliff, KY 40160

Owner Information: City of Radcliff
411 W. Lincoln Trail
Radcliff, KY 40160

Deed: N/A
Construction Date: circa 1925-1949

6.27.1 Description

Site 26 is comprised of a concrete box culvert with concrete wing walls (Figure 6-56), located
along US 31W, approximately 0.25 mile north of its intersection with Nalls Lane and situated
down an embankment approximately 40 feet west of the highway. It allows an unnamed tributary
of Brushy Creek to pass beneath the highway. Large boulders and a portion of poured concrete
are located in front of the culvert’s opening. The culvert is somewhat deteriorated, with a large

21uan-14n 6-59






Survey Results

crack running the height of the southern wing wall. Based on its form, the culvert dates to circa
1925-1949.

6.27.2 NRHP Evaluation

Not Eligible. In order to be eligible under Criterion A or B, culverts must display “a high level of
integrity in relation to a historical event or broad pattern of history,” such as significant early
practices of the Department of Public Roads or the Department of Highways, or with various
New Deal programs (Abner 2010:118). Research does not suggest any such associations for this
culvert. Culverts are important roadway elements, as they provide a means of drainage under the
roadway to prevent roads from flooding. The box culvert often acts as a mini-bridge, supporting
a span up to 20 feet in length (Kentucky Department of Highways 1945; Kennedy and Johnson
2005: 91, 111). It is the most common culvert type constructed within Kentucky before 1960.
The Kentucky Transportation Cabinet only documents culverts that are greater than 20 feet in
length and there are likely thousands more unlisted examples below the 20-feet cutoff. Given
their commonness, culverts must exhibit particularly rare or notable design characteristics and
excellent integrity to be eligible for listing in the NRHP under Criterion C. While its integrity
remains intact, the culvert located at Site 26 is not an exceptional example. Therefore, we
recommend that Site 26 is not eligible for listing in the NRHP under Criteria A, B or C.

6.27.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.

6.28 SITE 27

KHC Survey #: HD 901
Zone: 16
Quad: Vine Grove, KY 1991
UTMs: E: 594952 N: 4185232
Property Address: US 31W
Radcliff, KY 40160

Owner Information: City of Radcliff
411 W. Lincoln Trail
Radcliff, KY 40160

Deed: N/A
Construction Date: 1943

6.28.1 Description

Site 27 is comprised of a concrete double box culvert with concrete wing walls (KYTC Bridge #
047B00032N) located along US 31W, approximately 0.09 mile north of its intersection with
Centennial Avenue and situated down an embankment approximately 10 feet east of the highway
(Figure 6-57). It allows an unnamed tributary of Brushy Creek to pass beneath the highway.
According to the KYTC Historic Bridge Database, it is 28.83 feet in length and dates to 1943.
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6.28.2 NRHP Evaluation

Not Eligible. In order to be eligible under Criterion A or B, culverts must display “a high level of
integrity in relation to a historical event or broad pattern of history,” such as significant early
practices of the Department of Public Roads or the Department of Highways, or with various
New Deal programs (Abner 2010:118). Research does not suggest any such associations for this
culvert. Culverts are important roadway elements, as they provide a means of drainage under the
roadway to prevent roads from flooding. The box culvert often acts as a mini-bridge, supporting
a span up to 20 feet in length (Kentucky Department of Highways 1945; Kennedy and Johnson
2005: 91, 111). It is the most common culvert type constructed within Kentucky before 1960.
The Kentucky Transportation Cabinet only documents culverts that are greater than 20 feet in
length and there are likely thousands more unlisted examples below the 20-feet cutoff. Given
their commonness, culverts must exhibit particularly rare or notable design characteristics and
excellent integrity to be eligible for listing in the NRHP under Criterion C. While its integrity
remains intact, the culvert located at Site 27 is not an exceptional example. Therefore, we
recommend that Site 27 is not eligible for listing in the NRHP under Criteria A, B or C.

6.28.3 Determination of Effect
Since this property is not eligible for the NRHP, there will be no effect on historic properties.
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Appendix B
Qualifications of Investigators

Elizabeth Heavrin, M.H.P. Elizabeth Heavrin has over 7 years of professional experience in
architectural history surveys, historical research, and compliance studies and exceeds the
Secretary of the Interior’s Professional Qualification Standards (36 CFR Part 61). She is Project
Manager and Principal Investigator for Cultural Resource Analyst’s Department of Architectural
and Cultural History, supervising all cultural historic surveys in Kentucky. Ms. Heavrin has
served as field supervisor, author, and principal investigator for cultural historic surveys for the
transportation, communications, and energy sectors; researched and authored several National
Register of Historic Places nominations; and completed creative mitigation projects for projects
in Kentucky and throughout the Midwestern and Southeastern United States. She received her
Bachelor’s Degree in History at the College of William and Mary and her Master’s Degree in
Historic Preservation at the University of Kentucky.

Holly Higgins, M.S. Holly Higgins has experience in Section 106 compliance, state-level
Historic American Buildings Survey documentation, interpretative signage, historic structures
reports, and National Register of Historic Places nominations, and meets the Secretary of the
Interior’s Professional Qualification Standards (36 CFR Part 61). She is an Architectural
Historian for the Evansville office of Cultural Resource Analysts and has cultural resource
management experience in the Midwest and Mid-Atlantic. Holly received her Bachelor’s Degree
in History from the University of Evansville and her Master’s Degree in Historic Preservation
from Ball State University.

Robert Karwedsky, M.S. Rob Karwedsky has 34 years of experience as a professional
archaeologist specializing in cultural resource management and exceeds the Secretary of the
Interior’s Professional Qualification Standards. Mr. Karwedsky maintains an extensive
knowledge of the regulations at 36 CFR 800 implementing Section 106 of the National Historic
Preservation Act and what is required for agency (and contractor) compliance with those
regulations. Most of his career has been spent as the District Archaeologist for the U.S. Army
Corps of Engineers, Nashville District, where he conducted compliance studies and administered
contracts for historic and archaeological services in Kentucky, Tennessee, Alabama, and
Mississippi. He received his Master’s Degree in Anthropology from Florida State University.

Scott Seibel, M. Sc., RPA. Scott Seibel has over 15 years of professional experience in
archaeological excavations, research and compliance studies and exceeds the Secretary of the
Interior’s Professional Qualification Standards (36 CFR Part 61). He is the Archaeology
Program Manager for the URS Germantown’s Cultural Resource Management Group. Mr.
Seibel has extensive cultural resource management experience, having served as Principal
Investigator or Field Director for over 10,000 acres of Phase I archaeological surveys, dozens of
Phase II evaluations and 11 Phase III data recovery excavations within the Southeast, Mid-
Atlantic, and Texas. He received his Bachelor’s Degree in Archaeological Studies at the
University of Texas at Austin and his Master’s Degree in Archaeomaterials at the University of
Sheffield in England.
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ABSTRACT

URS Group, Inc. (URS), with support from its subcontractor Cultural Resource Analysts, Inc.
(CRA), conducted a Phase I archaeological survey for a proposed flood control project that
includes water retention ponds, in support of federal funding for the City of Radcliff’s Quiggins
Sinkhole/Happy Valley Flood Mitigation Project in Hardin County, Kentucky. This investigation
was conducted for the Federal Emergency Management Agency (FEMA), Region IV.

The project seeks to increase the area’s detention volume by excavating and developing
approximately 2.4 hectares (ha; 6 acres) in the Quiggins Sinkhole area near US 31W into a
functional basin (referred to as the Quiggins Basin). Additionally, the project includes the
construction of four additional new detention basins (Cato, Song, Turner, and Wilson Basins)
and an area used to deposit spoil from basin construction (Spoil Area). The six individual areas,
all located along an approximately 1.5-mile-long corridor parallel to US 31W and South Wilson
Road, range in size from 1.9 t0 9.7 ha (4.6 to 24.0 acres) and have a combined area of
approximately 22.9 ha (56.6 acres).

The survey was conducted to comply with federal regulations implementing Section 106 of the
National Historic Preservation Act, concerning the effect of federal undertakings on historic
properties listed in or eligible for listing in the National Register of Historic Places (NRHP). The
implementing regulations are published in the Code of Federal Regulations at 36 CFR Part 800.
Federal actions include the using federal funds or granting a federal permit. For the purpose of
the archaeological survey, the area of potential effect (APE) was defined as the limits of
disturbance for each proposed basin and spoil area.

In February 2013, field investigations were conducted that included a combination of pedestrian
survey and shovel testing at 20-meter intervals, or judgmentally based on field conditions. The
purpose of the survey was to identify and document archaeological resources 50 years of age or
older located within the APE that are listed or potentially eligible for listing in the NRHP;
evaluate their eligibility for listing in the NRHP and recommend boundaries, if eligible; and
evaluate the effect of the project on any properties included in, or eligible for listing in, the
NRHP.

The investigations resulted in the discovery of one previously unidentified archaeological site
(15Hd963) and one Isolated Find (IF-1). Site 15Hd963 is the remains of a twentieth-century
historic farm/residence, and IF-1 consisted of three pieces of prehistoric lithic debitage. Site
15Hd963 is recommended as not eligible for inclusion in the NRHP based on the low density,
late date, and poor integrity of the remains. IF-1 does not qualify for a site number and is,
therefore, not eligible for inclusion in the NRHP. Therefore, no historic properties occur in the
APE that will be affected by the proposed project. No further investigations are recommended.
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Introduction

Appendix A, the artifact catalog, and Appendix B, qualifications of investigators, follow the
body of the report.
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Environmental Setting

Table 2-1: Project Soils

. Percent Taxonomic Drainage Flooding .
Soil Name Slope Class Class Frequency Typical Profile
Newark n/a Fine-silty, mixed, Somewhat Occasionalto Ap 0 -9 inches silt loam
Series active, nonacid poor frequent Bw 9 — 15 inches silt loam
mesic Fluventic . .
Endoaquepts Bg 15 - 32 inches silt loam
Cg 32 - 52 inches silt loam
C 52 — 60 inches silt loam and silty clay
Nolin silt n/a Fine-silty, mixed, Waell Frequent Ap 0 — 12 inches silt loam
loam active, mesic drained Bw1 12 — 25 inches silt loam
EZfrtl:'ge';'t‘;"e"t'c Bw2 25 — 35 inches silt loam
Bw3 35 — 44 inches silt loam
Bw4 44 — 74 inches silt loam
C 74 - 80 inches silt loam
Nicholson 2-6 % Fine-silty, active, Moderate n/a Ap 0 - 8 inches silt loam
silt loam mesic Oxyaquic  to well Bt1 8 — 22 inches silt loam
Fragiudalfs drained Bt2 22 — 28 inches silty clay loam
Btx 28 — 38 inches silty clay loam
Bt3 38 — 50 inches silty clay
2C 50 - 60 inches clay
Crider silt 6-12 % Fine-silty, mixed, Well n/a Ap 0 - 8 inches silt loam
loam active, mesic drained Bt1 8 - 12 inches silt loam
Typic Paleudalfs Bt2 12 - 24 inches silt loam
Bt3 24 -38 inches silt loam
2Bt4 38 - 50 inches silt clay
2Bt5 50 - 100 inches clay
R 100 inches; limestone bedrock.
Elk siltloam 2-6 % Fine-silty, mixed, Well n/a Ap 0 - 9 inches silt loam
a:tt_'v?_rl mfs("c s drained BA 9 - 14 inches silt loam
¢ Hapluda Bt1 14 - 30 inches silty clay loam
Bt2 30 - 42 inches silty clay loam
C 42 - 69 inches silty clay loam
Vertrees silt 12-20 % Fine, mixed, Well n/a Ap 0 - 7 inches silt loam
loam semiactive, drained Bt1 7 - 24 inches clay
mesic Typic .
Paleudalfs Bt2 24 - 51 inches clay
Bt3 51 - 78 inches clay
24  FLORA AND FAUNA

Cranfill (1991:233) describes a rich variety of trees and underbrush growing in the swampy
sinkhole regions of Hardin County. The dominant tree species include the American elm, red
maple, meadow holly, sweetgum, black tupelo, white oak, overcup oak, and pin oak. The
underbrush is composed of numerous plant species, but predominantly chokecherry, buttonbrush,
swamp loosestrife, swamp rose, and winterberry (Cranfill 1991:234). Underbrush observed in
disturbed areas also included common lawn grasses.
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Wild animals in the region are species commonly found in the eastern woodlands. The most
common mammal species in forest-edge and swampy environments are the white-tailed deer,
coyote, red fox, raccoon, Virginia opossum, beaver, muskrat, eastern cottontail, and grey squirrel
(Kays and Wilson 2002). Common birds in the region are numerous forms of small and medium-
sized perching birds, woodpeckers, and raptors (Dunn 2006).

2.5 CURRENT LAND USE

The project area consists largely of fallow agricultural land, much of which is overgrown with
woods. Portions of the project area have been disturbed by paved roads, public utility lines, and
surrounding suburban developments (Figures 2-2 and 2-3). The area south of Radcliff, Kentucky
features extensive suburban residential lots, punctuated by open fields and small wooded plots.
Remnant agricultural fields are present, but only become common several miles west of the
project area.
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Cultural Context

examples of the direct exploitation of megafauna in the southeastern United States have been
documented (cf. Clausen et al. 1979; Webb et al. 1984). Moreover, the importance of meat in the
Paleoindian diet can sometimes be overemphasized. Ethnobotanical remains from Meadowcroft
rockshelters (Adovasio et al. 1999), Shawnee-Minisink (McNett et al. 1977), and Dutchess Cave
Quarry (Funk et al. 1969; Funk and Steadman 1994) indicate that secondary resources such as
fish, birds, hawthorn, and nuts were also incorporated into various eastern woodland Paleoindian
subsistence systems.

Paleoindian settlement in the southeastern United States is typically characterized by high
mobility, high range (territorial) mobility, low population density, and a focal hunting economy
(Anderson and Joseph 1988; Gardner 1978; Goodyear 1979; Goodyear et al. 1989; Meltzer 1988;
Smith 1986; Steponaitis 1986; Williams and Stoltman 1965). However, some researchers are
beginning to question these traditional views and are advocating alternative theories. One such
theory is that Paleoindians were less mobile and selected choice areas for initial settlement. Only
after this initial area was settled did Paleoindian groups expand into other regions (Sassaman et
al. 1990:8). Another theory stipulates that early Holocene mobility patterns would have shifted
from logistically based settlement systems to more residentially mobile systems as temperatures
warmed and the homogeneity of resource distributions increased (Cable 1992). Cable’s
“Effective Temperature/Technological Organization” model, as it has come to be known
(Anderson and Hanson 1988; Anderson and Schuldenrein 1985), argues that Paleoindian and
initial Early Archaic populations may have maintained more stable residences than peoples of
the later Early Holocene and Middle Holocene.

3.1.2 Archaic Period (8,000 - 1,000 B.C.)

The transition from the Paleoindian to the Archaic period was associated with a major climate
change that occurred at the end of the Ice Age. The formerly cooler, moister climate shifted to an
ecologically more productive, warmer, and drier climate, closer to what exists today. Subsistence
during this period changed along with the environment, as Pleistocene megafauna became
extinct and dietary patterns generally reflected a reliance on a wider variety of species of plants
and animals (Coe 1964; Caldwell 1958). Increasingly specialized hunting techniques were also
developed, which resulted in a shift from fluted projectile points to side-notched and stemmed
points.

The Archaic sequence is traditionally divided into three sub-periods: the Early Archaic (8,000-
6,000 B.C.), the Middle Archaic (6,000-4,000 B.C.), and the Late Archaic (4,000-1,000 B.C.). In
general, the Archaic is viewed as a lengthy period of adjustment to changing environments
brought about by the Holocene warming trend and rising sea level. Caldwell’s (1958) model of
wide-niche or a “broad spectrum” hunter-gatherer adaptation continues to succinctly define the
period for most archaeologists. However, the differences between the cultures at either end of the
sequence are immense and indicate that major cultural and adaptational changes occurred during
the Archaic period that might not fit a gradual model of change.

Early Archaic lithic assemblages are quite similar to those of the Paleoindian period. Projectile
points remain stylistically formalized and show evidence of economizing rejuvenation strategies.
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Point types typically associated with the Early Archaic include side-notched and stemmed Kirk
and Palmer points as well as bifurcate-base points such as Lost Lake, Pine Tree, MacCorkle, St.
Albans, and LeCroy. Hafted endscrapers continue to be well represented, and there is an
emphasis on the curation and use of high-quality cryptocrystaline raw material such as chert and
high-grade metavolcanics. Cleland (1976) suggested that these attributes indicate a continued
focus on hunting and processing of big game animals. In support of this, several researchers
(Dragoo 1975:11; Goodyear et al. 1979:104) note that plant-processing tools such as grinding
stones are extremely rare in Early Archaic deposits. Faunal remains from Early Archaic
associations in the Southeast indicate a widespread emphasis on white-tailed deer, but a variety
of smaller game including gray squirrel, raccoon, turkey, and box turtle have also been identified
(Goodyear et al. 1979:105). Subsistence data from this period suggests that hunting large game
(i.e., white-tailed deer, elk, bison, and antelope on the western margin of the eastern woodlands)
was a major element of Early Archaic economies. Nevertheless, significant energy was also
devoted to nut/seed gathering and the trapping of smaller terrestrial game and aquatic resources
(e.g., mussels, fish, turtle, ducks, geese, quail, turkey, beaver, squirrel, skunk, bobcat, opossum,
porcupine, raccoon, and otter).

Developments during the Middle Archaic include the manufacture of specialized bone and lithic
tools. Ground stone tools, such as those used in plant processing (mortar and pestles) increase in
appearance (Jefferies 2008:207). Middle Archaic site types in central Kentucky include small
hunting or foray sites and larger, deeply stratified sites occupied for longer periods or repeatedly
occupied (Jefferies 2008). Shell middens and burials have sometimes been associated with the
stratified sites, particularly in the western portion of the state (Brown and Vierra 1983). One of
the most characteristic elements of Middle Archaic material culture is the development of
regional point styles. In central Kentucky, diagnostic Middle Archaic projectile point types draw
from sequences established in Tennessee (Lewis and Kneburg-Lewis 1961; Chapman 1977),
southern Illinois (Fowler 1959; Jeffries and Butler 1983; Styles et al. 1983), and the North
Carolina piedmont (Coe 1964). These include various point types such as Stanly, Morrow
Mountain, Guilford, Eva, Cypress Creek, Sykes, Matanzas, Godar, Faulkner, and Big Sandy II.
Analyses of mortuary programs indicate that societies in the region were largely egalitarian and
that status was acquired throughout one’s lifetime (Jefferies 2008:209).

The Late Archaic is characterized by greater regional specialization, new technologies that more
efficiently exploited local resources, and changing settlement and social patterns. Midden data
indicate increased sedentism, while grave offerings made of non-local material suggest differing
treatment of higher status individuals and some level of change in social organization (Jefferies
1996; Nance 1984, 1986; Winters 1968).

Seasonal patterning intensified during the Late Archaic period. Caldwell (1958) defined Late
Archaic subsistence as “primary forest efficiency.” The model for Late Archaic settlement and
subsistence patterns is that of mobile hunter-gatherers with a band level social structure (Jobe
1983). The size and composition of the mobile groups would vary according to the distribution
and availability of resources across the landscape and through the seasons (Boisvert 1986).
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Late Archaic people used a wider array of specialized objects such as steatite and sandstone
bowls, stone tubes and beads, polished plummets, net sinkers, whistles and rattles, birdstones,
boatstones, bone awls, needles, and perforators (Chapman 1975:6). Diagnostic chipped stone
artifacts include large straight, expanding, and contracting stem points, and smaller stemmed and
side-notched types (Jefferies 1990:153). Late Archaic period sites in the Salt River area include
mostly open habitation sites, though specialized resource extraction camps, rockshelters,
workshops, and earthen mound sites are also present (Jefferies 2008:216).

The first evidence of cultigens appears in Late Archaic assemblages, and the earliest date
documented in Missouri and Kentucky is about 2,300 B.C. (Chomko and Crawford 1978: 405).
Sumpweed, sunflower, chenopodium, and maygrass remains were recovered from human
paleofeces dating to 1,150 B.C. at Hooton Hollow, a rockshelter in eastern Kentucky (Gremillion
1996).

3.1.3 Woodland Period (1,000 B.C. — A.D. 900)

The Woodland period is marked by the introduction of ceramics, population growth, and an
increasingly sedentary way of life. Wild plant and animal resources remained important, but
horticulture, based on maize cultivation, eventually formed a major part of the subsistence base.
The Woodland period is generally divided into the Early (1,000 — 200 B.C.), Middle (200 B.C. —
A.D. 500), and Late (A.D. 500 — 900) based on changes in technology and subsistence patterns.

Early Woodland subsistence patterns represent a continuation from the Late Archaic hunting
and gathering. Ceramics first appear during the Early Woodland period, suggesting increased
sedentism. The period is also marked by the appearance of social or ritual sites separated from
domestic habitations (Railey 1990:250). The Adena complex has been well documented during
the Early Woodland period in eastern Kentucky (Milner and Jeffries 1987). Adena and Robbins
points, gorgets, copper bracelets, and tools have been found in association with mound burials
from this period. In addition to the burial mounds, other Adena earthworks or enclosures may
represent small-scale habitation sites (Clay 1985). Rockshelters appear to have remained
important during the Early Woodland, although a trend is seen toward open-air camp and village
habitations in riverine settings throughout the Woodland period (Applegate 2008).

Diagnostic chipped stone artifacts of the Early Woodland period include leaf-shaped blades and
a variety of stemmed projectile points such as Kramer, Wade, Gary, Turkeytail, Cresap, Robbins,
and Adena (Chapman and Otto 1976:21; Railey 1996:81). Other artifacts include tubular pipes,
gorgets, slate pendants, full grooved axes, hematite celts, and incised stone tablets (Chapman and
Otto 1976:210). Early Woodland people also used copper to manufacture beads, bracelets,
gorgets, and rings. The earliest ceramics in Kentucky occur in eastern and possibly central
Kentucky (Railey 1990, 1996). Most of these specimens are thick, tempered with coarse pieces
of lithic material, and have cordmarked, plain, or fabric impressed surfaces. Most often, these
ceramics are typed as “Fayette Thick” (Griffin 1943).

The Middle Woodland is marked by the proliferation of burial mounds in Kentucky (Applegate
2008). Grave goods, including gorgets, copper bracelets, and tools, are often found in association
with the mounds (Applegate 2008). The use of domesticated plants increased from the Early
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Woodland, and there is evidence of centralized settlements in Kentucky, with some areas of
more dispersed settlement sites (Railey 1990:252). These centralized habitation sites were often
complex, with earthen enclosures, specialized activity areas, and processing areas.

Parts of Kentucky participated in the Hopewell Interaction Sphere (Caldwell 1958; Struever
1964). Archaeological sites characteristic of the Hopewell period appear in western and central
Kentucky between 200 B.C. and A.D. 700 (Applegate 2008). Hopewell culture contains
elaborate geometric earthworks, enclosures, and mounds that are often associated with multiple
burials, and a wide array of exotic ceremonial goods. Earthworks and artifact assemblages are
similar to Adena types but are unique in their complexity. Grave goods include whole ceramic
pots, jewelry, figurines, and diverse highly decorated items that are not found in the Early
Woodland period.

Middle Woodland subsistence focused on hunting and collecting activities supplemented by
small-scale horticulture. Diagnostic chipped stone artifacts from the Middle Woodland include
stemmed points, triangular/lanceolate points related to Copena/McFarland, Steuben Stemmed,
Lowe Flared Base, and Chesser Notched points. Middle Woodland ceramics include fabric-
marked and cordmarked types (Applegate 2008).

The Late Woodland is marked by increased regional variability and horticulture (Pollack and
Henderson 2000:615). Ceremonial centers disappeared, trade networks dissipated, and there was
less emphasis on burial ceremonialism. There was increased reliance on domesticated plants
supplemented by hunting and intensive gathering (Applegate 2008). Regional variants of this
pattern emerged within major drainages throughout the region. Upland sites contributed
substantial faunal as well as agricultural resources to the subsistence base (Railey 1990).

A major technological change of the Late Woodland was the shift away from the spear and atlatl
to the bow and arrow (Shott 1993). This change is inferred from the appearance of small
triangular or thin, corner-notched projectile points in the place of the larger projectile points of
the earlier periods. Regional variation typifies the ceramics from the Late Woodland period.
There is also evidence of the use of chert hoes (Miller and Bergman 1996).

3.1.4 Late Prehistoric (A.D. 900 — Contact)
Mississippian (A.D. 900-1700)

After A.D. 900, Kentucky was the locus of continued Woodland period traditions, but with
distinctive subsistence-settlement changes that included permanently settled, agriculturally
oriented communities (Pollack 2008). Archaeological site data suggest that a hierarchical
settlement system based on surplus agricultural production developed during the Mississippian
period (Pauketat 1998). Compared to Woodland groups, Mississippian groups achieved a more
advanced level of social and economic complexity. Settlement patterning analysis and
archaeological data indicate that these groups operated on a chiefdom level, which included a
more intensely stratified society than earlier, and maintained sedentary village lifestyles
(Pauketat 1998).
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Distinguishing features of large sites include ceremonial centers, plazas, and flat-topped
pyramidal mounds. Small occupation sites were also common. Both site types have been
identified on major rivers and their tributaries. Corn and squash were subsistence staples, and
farming provided the bulk of the diet (Lewis 1996:127). The bow and arrow, primarily used for
hunting during the Late Woodland, was also used during Mississippian times for raiding and
warfare. Mississippian ceramics are often shell tempered, smoothed, and in many cases
decorated (Pollack 2008). Some vessels, like the sharp-shouldered Ramey-incised style jars
appear over a wide geographic range throughout the mid-continental United States, and have
been argued to represent an elite trade-ware (Pauketat and Emerson 1991). The Mississippian
period also saw a florescence of the arts in the American midcontinent and southeast. Finely
crafted items recovered from Mississippian sites include, among other things, ceramic effigies,
incised clay and shell gorgets, ceremonial ground-stone maces, embossed copper plates,
decorated bone implements, and refined chipped stone tools made from locally exotic materials
(Kelly 1990; Pauketat and Emerson 1991; Pauketat 1998).

In northern-central Kentucky, the distinction between Mississippian and Fort Ancient cultures
post A.D. 1000 is ambiguous (Pollack 2008:679). A clear cultural chronology remains to be
established, but the Mississippian cultural sequence spans roughly 400 years from A.D. 1000 to
A.D. 1400 (Polack 2008:680). Sites are generally open habitation sites, often featuring structures
but lacking mounds (Pollack 2008:683). Two well-known sites from the region are the Eva
Bandman and Shippingport sites. The Eva Bandman site appears to have been a hamlet or small
village within the boundaries of what is now Louisville, Kentucky, occupied circa A.D. 1300-
1450 (Henderson and Pollack 2004). Two Mississippian components identified at the
Shippingport site include an early Mississippian wall-trench structure from the ninth century and
a small cluster of structures contemporaneous with those at the Eva Bandman site (French et al.
2006).

Fort Ancient (A.D. 1000-1750)

Chronologically, the Fort Ancient period overlaps with the Mississippian period (Henderson
2008). Agriculture was well established during the Fort Ancient period; corn and beans were the
crops most commonly cultivated (Henderson 2008:739). Many Fort Ancient sites are
characterized by the remains of permanent villages. Archaeological data suggest that structures
within villages were organized in clusters or individual family units. Later in the Fort Ancient
period, village construction was concentrated around a central plaza. In general, the emphasis on
elaborate mortuary practices that defined earlier periods decreased. The complex hierarchical
settlement systems evident in the Mississippian period did not appear to continue into the Fort
Ancient period (Henderson and Pollack 2004). In Kentucky, Fort Ancient sites are most common
in the northeastern and eastern portions of the state (Henderson 2008:739), with many of the
well-documented sites occurring well east of the current project area.

Transitions within the Fort Ancient period are distinguished by increasingly complex ceramic
types. Specialized artifacts characteristic of this period include bone tools, ear spools, and several
varieties of pipes (Henderson and Pollack 2004). The Fort Ancient culture appears to have
flourished circa 1400-1450. At this time, regional stylistic variations diminish, suggesting
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increased long-distance trade, and villages become larger (Henderson 2008:741). After A.D.
1600, the Fort Ancient cultures begin to diminish in Kentucky and elsewhere (Henderson and
Pollack 2004).

3.2 HISTORIC CONTEXT

The Historic period of Kentucky spans six temporal sub-periods, beginning with the Pre-
Settlement Exploration, Early Settlement, Antebellum, Civil War, Postbellum: Readjustment and
Industrialization, and the Industrial and Commercial Consolidation. The time after the end of
World War Il in 1945 is considered the Modern Era.

3.21 Pre-Settlement Exploration (1750-1775)

South-central Kentucky has a rich and varied history beginning with the European explorers who
moved into what was to become the state of Kentucky during the mid-eighteenth century. Initial
exploration was conducted primarily by French traders, land speculators, and government agents
(Pollack 1990:5). One of the primary motivations for exploration was the prospect of
inexpensive land, especially after the Donelson Line (1771) pushed the western boundary of
settlement to the Kentucky River. “Long Hunters,” such as Daniel Boone, spent extended periods
of time in Kentucky. The information they gathered would be critical to the later settlement of
Kentucky (Pollack 1990:587-589).

Early encounters with Native American groups living in the area were generally brief and often
violent. The predominant Native American groups living in Kentucky during the period of
contact included Shawnee, Cherokee, Chickasaw, Yuchi, and Mosopelea (McBride and McBride
2008). The Shawnee were by far the largest group occupying the majority of the state, while the
Cherokee and Yuchi occupied settlements along the upper Cumberland and Kentucky Rivers.
The Mosopelea were also known to have occupied portions of southern Kentucky near the mouth
of the Cumberland River. Chickasaw settlements were generally limited to the western portion of
the state along the Ohio River. Native American groups known to have visited portions of the
state included the Illinois, Miami, Iroquois, and Delaware; however, these generally only
involved short-term forays by small hunting parties or for trade with existing groups (Swanton
1953). Kentucky became known as “the dark and bloody ground” during this period, which some
people believe describes the era of conflict between Native American groups and early explorers;
others interpret the phrase as an allusion to the frequent conflicts between Native American
groups amidst the turmoil and disruption brought about by increasing Euro-American influence
and settlement

3.2.2 Early Settlement (1775-1820/1830)

As the western borders expanded, settlers, encouraged by Long Hunter accounts, began to enter
Kentucky by way of the Cumberland Gap and the Ohio River (Lewis 1996:187). The first
settlements spanned the Bluegrass, the Pennyroyal, and Appalachian regions (McBride and
McBride 2008:909). It is within this time period that Kentucky formed its basic governmental
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organization. Towns, counties, and the economic, banking, and transportation systems necessary
to sustain them were developed (Pollack 1990:6).

During the Revolutionary War (1775-1783), many Native American tribes, including the
Chickasaw, were allied with the British, and this lent incentive to assault the settlers. Settlers
lived in forts and stations to protect themselves (Pollack 1990:590). The year 1777 was so
violent that it was dubbed the year of “the terrible sevens.” Many settlements were abandoned
(Lewis 1996:188-189), and development was hindered until the end of the war in 1783, when the
violence abated.

The end of the Revolutionary War marked an era of population growth and town development.
Settlers no longer inhabited forts and stations to protect themselves. Farmsteads were established
and stations began to develop into towns. The settlers spanned from the lower classes to the
gentry, and were primarily British, although Scottish, Scotch-Irish, and Germans are also noted
(Pollack 1990:590-591). The gentry immigrated from Virginia, Maryland, and North Carolina
(Abernethy 1962:67; Barnhart 1941:19-22; Coleman 1940:15) and established plantations that
used slave labor and grew one or more cash crops. Popular commodities included livestock,
grains, and tobacco.

According to the first U.S. census taken in 1790, Kentucky had a population of 73,677. By 1792,
it was granted statehood. Cities began to develop, although the population remained primarily
rural (Lewis 1996:191). Agricultural goods were traded and non-local goods were imported via
rivers and improved road systems. Despite improved transportation systems, the cost of trade
was unfavorable, and many towns looked to local industry as a solution. Tobacco and hemp
factories, salt works, iron works, gristmills and home manufacturers were established. Kentucky
was the predominant producer of American gunpowder for the War of 1812 (O’Dell 1995). The
Jackson Purchase of 1818 acquired the rest of the land now known as Kentucky (McBride and
McBride 2008:920). Because of its proximity to developed regions, and lacking the threat of
hostile Native Americans, “The Purchase” built up quickly. By the Antebellum, it too was part of
a growing Kentucky (Pollack 1990:594-598).

3.2.3 Antebellum (1820/1830-1861)

The Antebellum began inauspiciously with the depression of the early 1820s (McBride and
McBride 2008:921). By 1825, the nation, including Kentucky, began to recover. Populations and
industries boomed. This early portion of the Antebellum can be viewed as the period of the river
town. The growing steamboat industry created new landings along Kentucky’s rivers, which
developed into towns and cities (Pollack 1990:599). River improvements were necessary to
support industries. Locks were built to promote navigability, especially during the drier seasons
(Crocker 1976:14, 22). Most notably, the Portland Canal, built around the Falls of the Ohio, was
completed in 1830 and brought commercial success to Louisville (Hepner and Whayne 1992).

Other transportation improvements included roads and railways. Existing roads were widened
and repaired, and new roads were built. Railroad construction began slowly, as a single stretch
between Lexington and Frankfort took almost 20 years to complete. By 1860, railroads
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connected prominent cities, such as Lexington and Louisville, throughout the state, and they also
had connections to Nashville and Memphis (Pollack 1990: 600,603).

Kentucky’s industry during the Antebellum was focused on agricultural and mineral resources,
including iron, salt, and coal (McBride and McBride 2008). Agricultural industries included
mills, factories, and distilleries. Iron furnaces were predominantly located in the Appalachian,
Tennessee Cumberland, and Pennyroyal regions (Pollack 1990:605). Salt works could be
observed throughout the state during the early Antebellum, with the largest example being the
Goose Creek Salt Works of Clay County. However, because of improved transportation, salt
could be imported at a lower cost, making it unprofitable for most to produce. Salt and mineral
springs existed at resorts for healing and entertainment purposes. In 1820, the first commercial
coal mine was opened in Muhlenberg County. By 1845, the first modern mining community was
established and was the prototype of similar towns to follow. The mining town of Peach Orchard
consisted of 40 houses, a store, and mills (Crowe-Carraco 1983:78-79). The coal industry would
go on to have a significant impact on Kentucky (Pollack 1990:605).

Continuing improvements in transportation and increasing industrialization encouraged the
growth of cities, rural populations, and county seats (Lewis 1996:194-195). Increased imports
led to lower cost of goods, and the demand for agricultural commercialization. Plantations and
farms expanded throughout Kentucky’s regions, especially in the Bluegrass (McBride and
McBride 2008:925). Commercial products were consistent with those grown in earlier periods,
with new emphasis on hemp and tobacco. Hemp was directly linked to the marketability of the
cotton industry in the south, and was the cash crop of many planters and farmers. Tobacco was
cultivated especially in the Pennyroyal region, where soil was rich. It is within these tobacco
production areas that the largest plantations with the most slaves existed (Pollack 1990:601-602).
Kentucky’s slave population during the Antebellum rose from 165,213 in 1830 to 225,483 at the
start of the Civil War (Lewis 1996:195).

Louisville in particular showed remarkable growth during the Antebellum. In 1810, toward the
end of the Early Settlement period, Louisville was the fourth largest city in the state with a
population of 1,375; in 1830, it was the largest with a population of over 10,000, and by 1860
that figure reached 68,033 (Share 1982:33). Louisville’s industry boomed, largely due to its
railroads and the increased trade the Portland Canal allowed (Pollack 1990:596,603). By the end
of the Antebellum, it had become the largest manufacturing center in the south, and the twelfth
largest in the country (Share 1982:33).

324 Civil War (1861-1865)

At the time of the Civil War, Kentucky was a slave state, opposed to succession. The state
attempted military neutrality, but by the end of 1861, Union and Confederate troops began
moving in (McBride and McBride 2008). Kentucky was divided into a Union north and a
Confederate south. Louisville accommodated the state’s Union headquarters. Confederate troops
abandoned Kentucky by 1862, largely because of the attacks upon Tennessee Forts Donelson and
Henry by Ulysses S. Grant. Raids and guerilla activities continued throughout the state,
particularly in the Appalachians (Pollack 1990: 606-609).
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Kentucky was not physically devastated by the war to the same extent as states to the south and
east, as most major battles and campaigns took place outside its borders. Still, the war had a
serious impact on the state’s economy and industry. Trade was adversely affected, especially
livestock and hemp (McBride and McBride 2008). Tied to the cotton industry, hemp was a
particularly valuable crop, and demand for hemp increased as cotton crops became scarce during
and immediately after the war (Alexander 1976:263). Transportation systems were impacted by
war activities, especially regional railroads. Rivers, such as the Green River, were t closed during
this time. Early in the war, Kentucky’s economy suffered money shortages, limited credit, and
low prices on goods.

By 1863, the economy rebounded due to a higher demand for Kentucky products, such as grain
and hemp. Mining, agriculture, and other industries were affected depending on their locations
and types. The nitrate mines did well because they fulfilled the war’s demand for gunpowder.
Iron furnaces in the Appalachian and Bluegrass regions were Union suppliers. In contrast, the
iron industry in the Jackson Purchase and the Pennyroyal were adversely affected by the
transportation hindrances the war posed (Pollack 1990:609-610).

Most industries were affected by the declining labor force. Kentuckians who joined the Union
Army numbered 100,000, and 25,000 to 40,000 joined the Confederacy; approximately one-third
of these soldiers died from disease or battle (Harrison 1975:95). The agricultural industry
suffered from the loss of slaves. By 1863, many slaves were leaving Kentucky; they were
granted freedom for enlisting in the Union Army, and Kentucky was the only state that was not
recruiting (Pollack 1990:610-611). By 1864, Kentucky recruitment centers developed, and
within four months, 14,000 slaves had volunteered (Berlin 1982:194).

3.2.5 Postbellum: Readjustment and Industrialization (1865-1915)

The Postbellum was a time of growth and change in transportation, commerce and
manufacturing, demographic trends, and agricultural methods. In 1900, Kentucky had the second
highest value of farm products after Texas, as the physical devastation of war was minimal and
some railroads previously existed throughout the state (McBride and McBride 2008).

Railroads connected select Kentucky cities before the war, and Louisville had lines running to
Memphis and Nashville. Rivers had been an important form of transportation, but could not
compete with the speed and weather resistance of the railroad (Pollack 1990:629, 632). Postwar
increases in rail use and construction brought markets closer, made goods cheaper, and
facilitated the shipment of goods and raw materials. The increase in the number of railroad lines
also promoted leisure travel, especially to mineral spring resorts throughout the state (Channing
1977, Tapp and Klotter 1977).

Other transportation developments in this time included the introduction of bicycles in the late
1800s, enabling citizens to travel farther than they could on foot (McBride and McBride
2008:936). Road construction integrated the state, but tended to be unkempt. The electric street
car was established in many cities in the 1890s. Interurban lines promoted the interaction
between rural and urban areas, and centralized retail trade. Improvements in transportation and
communication, like the introduction of the telephone in the late 1800s, were the impetus for
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suburban growth. Residents could commute to the city and enjoy its amenities, and still have the
rural benefits of lawns and gardens (Pollack 1990:628).

Postbellum commerce and manufacturing saw the decline of small-scale local manufacturing,
which could not compete with the larger factories. Most of these large manufacturers were out of
state, and their products were imported (McBride and McBride 2008:947). Some smaller
operations consolidated to form large corporations. Mass production and the growing desire for
consumer goods stimulated the retail trade. Wage labor increased the purchasing power of
individuals and motivated the industry to produce more goods (Pollack 1996:627-628).

Many industries declined during the Postbellum, including iron foundries, brick and tile
manufacturing, and hemp. Hemp was eventually replaced by cheaper substitutes. Many other
industries thrived. Lumber changed from an individual or small-scale industry to a commercial
one, especially in the Bluegrass region. Coal mining was of increasing importance in the state,
and its focus was primarily on exportation of the resource. In 1910, three-quarters of the timber
and at least 85 percent of coal in the Appalachian Mountain region was owned by out-of-state
companies. This trend could be observed throughout the state (Pollack 1990:637-639).

Traditional agricultural methods evolved as farming became a more commercial industry
(McBride and McBride 2008). Railroads enabled the export of crops and livestock. White burley
tobacco became a popular crop because it grew well in most of the state and was marketable.
Tobacco production increased more than 70 percent from 1870 to 1900 (Tapp and Klotter 1977).
Freed slaves who had agricultural knowledge and, to a lesser degree, European immigrants often
supplied the labor. Labor organization ranged from wage labor to sharecropping. Many African
Americans seeking autonomy preferred to rent land. Still, these farms tended to be half the size
and worth of their counterparts. Workers tended to live on the farm or work seasonally, keeping
a residence in the city (Pollack 1996:615).

In 1865, the Thirteenth Amendment was ratified without Kentucky’s support (McBride and
McBride 2008:939). Freed slaves who preferred not to continue living rurally moved to urban
areas. Immigrants also moved into cities to seek manufacturing jobs. As populations rose in the
cities, the demand for jobs and housing was great, and the overcrowding resulted in tenement
housing and poor sanitation (McBride and McBride 2008:937). Many families shared bathroom
facilities and polluted water sources. African American housing was segregated in most cities by
the late 1800s. Formal ordinances promoting segregation were common after 1910 (Rice 1968).

3.2.6 Industrial and Commercial Consolidation (1915-1945)

Two World Wars, Prohibition, the Great Depression, and New Deal policies influenced
Kentucky during this time. Manufacturing and commerce, agriculture, urbanization, and
industrialization underwent significant change. Kentucky did not industrialize as rapidly as much
of the country, and its economy remained largely grounded in agriculture. Farming as a way of
life declined, as many farmers worked part-time off the farm as wage laborers. Mechanization,
such as tractors, became more popular, and the number of tenant farmers increased. Agriculture
became more commercial as marketable crops like tobacco were emphasized. The industry was
revived from the depression when cigarette popularity increased 75 percent between the years
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1939 and 1945 (Pollack 1990:655). The agriculture industry was also affected by the
Agricultural Adjustment Act, a New Deal Policy that enabled the federal government to regulate
crops and livestock, including tobacco, which stimulated exhausted soils and increased prices on
goods (Pollack 1990:655).

Urban growth continued in this period, as greater numbers searched for work in the cities. The
increase of multi-family tenements and apartments led to calls for improvements in urban living.
Sanitation and sewage systems, electricity, and indoor plumbing became available in most urban
homes. Rural areas continued to lack these facilities. As suburbs expanded, many of these
growing neighborhoods became independently incorporated so they could secure the amenities
and services that the city could not provide (Pollack 1990:647).

Retail trade and consumerism experienced growth, largely due to improvements in mass
production of goods, especially plastics (Pollack 1990:657). Retail stores and the introduction of
the large chain stores gave Kentuckians access to these goods and to jobs. Wage labor became
more common as employment in the retail industry grew rapidly. Women entered the work force,
including retail, manufacturing, and industry. The majority of women in the work force were
African American (Pollack 1990:657).

The African American population decreased during this time (Odum 1936:470). The highest
concentration was in rural tobacco production. Segregation of neighborhoods increased, partially
because many upper and middle class citizens began to leave the city centers and move to
suburban areas (McBride and McBride 2008). The foreign population in Kentucky also
decreased at this time, abetted by the 1921 Immigration Law. Since fewer immigrant workers
were available to northern industries, many opted to recruit heavily from southern states,
spurring the emigration of Kentucky citizens (Pollack 1990:648).

Local small-scale manufacturing and industries declined or consolidated as mass production
outside of the state grew. Whiskey distilling led all other industries in cash returns before
prohibition (Clark 1960 [1937). Because of Prohibition, many distillery workers lost their jobs,
and home distilling increased. Prohibition ended in 1935 in Kentucky, two years after the rest of
the nation, but 90 of the 120 counties in the state opted to remain dry, and home-production
continued in those areas. The mining population provided an ample market for these distillers
(Pollack 1990:654).

Although living conditions were improving in coal mining towns as modern amenities were
introduced, the mining industry was hurt by the Depression, and many businesses were forced to
cut wages and maintenance repairs. This motivated workers to unionize. Despite mechanization,
the lumber industry declined as a new awareness of deforestation was born and National Forests
were established (Eller 1982:119). By this time, many of the best trees had been cut.

In the latter stages of this period, New Deal policies such as the Works Progress Administration
granted Kentucky improved access to mass communications. Public transportation dramatically
improved with the introduction of bus lines and taxi services. Automobiles and trucks became
more attainable because of assembly line production, roads were paved and new ones were built,
and some railroads were built (Channing 1977). Improvements in transportation led to more jobs,
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economic growth, and a developing tourism industry, and further integrated Kentucky (Pollack
1990:660).

During World War II, manufacturing in Kentucky, and particularly in the Hardin County area
expanded as the economy was geared toward wartime production. The Louisville area became a
center of rubber production and jeep building at the city’s Ford factory, and a munitions plant
was constructed in Louisville (Channing 1977). Nearby Fort Knox, first built in 1861, was
greatly expanded during the war as a training area for mechanized infantry and armored units
(U.S. Army Installation Management Command 2013).

3.2.7 Modern Era (1945-Present)

The major trends in Kentucky history after World War II were the developments of
transportation networks and civil rights. The construction of the interstate highway system and
state turnpikes, and the rise of state parks were major economic developments and contributed
significantly to the state’s tourism industry (The Columbia Electronic Encyclopedia 2013).
Industry continued to supplant agriculture in terms of economic importance, and during the
energy crises of the 1970s, Kentucky mines saw increased demands for their coal as access to
foreign fuels became hindered (Channing 1977). In the 1970s, Kentucky’s urban population
began to outnumber its rural population (Channing 1977).

The Civil Rights movement in Kentucky made great early progress due in part to support from
progressive governor Lawrence Wetherby. In the mid-1950s, Wetherby promoted school
desegregation in the state and refused to sign a statement supported by many other southern
governors that opposed integration after the Supreme Court’s decision in the Brown v. Board of
Education case (Kebler 1986). In 1963, Governor Edward Thompson Breathitt won the
gubernatorial election by promoting racial equality (Brinson and Williams 2001). Governor
Breathitt supported the Civil Rights Act of 1964, and was successful in pushing a civil rights bill
through the Kentucky State Assembly in 1966 (Brinson and Williams 2001). In spite of this
progress, the African American population of Kentucky continues to be disproportionately
affected by poverty, its associated crime, and underachievement (Kentucky Commission on
Human Rights 2009).
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Previous Investigations

Site 15Hd256 represents the location of 16 limestone mounds. The date of construction is
unknown, as is the site function. Site 15Hd258 represents the location of one limestone mound.
The date of construction and site function are unknown for this site, as well. Neither site was
assessed due to a lack of information (O'Malley et al. 1980).

In July of 1984, Janzen, Inc. conducted an archaeological survey of two proposed sewer lines for
the Radcliff, Kentucky, sewer project in Hardin County, Kentucky (Janzen 1984). The survey
was conducted at the request of Winnie Gleason of GRW Engineers in Lexington, Kentucky.
Line "D" was 262 m (865 feet [ft]) in length and Line "I" was approximately 975 m (3,200 ft) in
length. Field methods consisted of pedestrian survey and shovel testing along both proposed
sewer lines. No archaeological sites were identified, and no further work was recommended.

On April 19, 1986, Arrow Enterprises conducted a cultural resource survey of the proposed Fort
Knox Substation near Radcliff in Hardin County, Kentucky (Schock 1986). At the request of
Doug Oliver of East Kentucky Power Cooperative in Winchester, Kentucky, approximately 0.8
ha (2.0 acres) were investigated by pedestrian survey and shovel testing. No archaeological sites
were documented, and project clearance was recommended.

Between February and April of 1998, Pamela A. Schenian conducted an archaeological survey of
15 proposed pine pulpwood harvest tracts in Training Areas 3, 4, 8, 10, and 14 in Fort Knox,
Hardin and Meade Counties, Kentucky. A total of 74.7 ha (184.4 acres) were investigated by
pedestrian survey and supplemented with shovel testing. Four archaeological sites (15Hd604—
15Hd606 and 15Md424) were documented during the course of the survey, none of which were
within the 2 km radius (Schenian 1998).

On November 19, 1999, CRA conducted an archaeological survey of the proposed Radcliff
cellular communication tower site in Hardin County, Kentucky (Bybee 1999). The survey was
conducted at the request of Julia Weigel of ATC Associates, Inc., in Louisville, Kentucky, on
behalf of Crown Communication, Inc. (KY032P-A). Approximately 0.35 ha (0.88 acre) were
investigated by intensive pedestrian survey and supplemented with shovel testing. No
archaeological sites were identified, and no further work was recommended.

In September 2001, Jack M. Schock of Arrow Enterprises conducted an archaeological survey of
approximately 67 ha (166 acres) for the proposed Industrial Park in Hardin County, Kentucky
(Schock 2001). The survey was conducted at the request of Jesse Lee on behalf of the City of
Radcliff. One site (15Hd625) was recorded during this survey; it is not located within the APE.
Site 15Hd625 was a low-density, prehistoric lithic scatter. One Late Archaic hafted biface and a
few non-diagnostic artifacts were recovered. This site was restricted to plow zone context, and
no further work was recommended.

In July and August of 2003, Brian C. King of CRA conducted an archaeological survey for the
proposed Elizabethtown to Radcliff Connector in Hardin County. The survey was performed at
the request of Tom Springer of QK4 on behalf of the Kentucky Transportation Cabinet.
Approximately 259.21 ha (640.52 acres) were investigated by pedestrian survey supplemented
with screened shovel testing and controlled surface collection. Eight archaeological sites and
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four isolated finds were documented as a result of the survey, four of which were located within
2 km of the proposed Hardin County project (King 2003).

Site 15Hd635 is a moderate-density lithic scatter with an Early Archaic component. The soils
were disturbed by agricultural use and the site was determined not eligible for inclusion in the
NRHP. No further work was recommended. Sites 15Hd636—15Hd638 are open habitations
without mounds consisting of low-density lithic scatters of indeterminate cultural/temporal
affiliation. All of the artifacts were confined to the plow zone. The sites were considered not
eligible for inclusion in the NRHP, and no further work was recommended (King 2003).

Between March 8 and June 4, 2004, 864 ha (2,135 acres) of proposed training areas at the United
States Army Garrison in Fort Knox, Kentucky, were investigated by Gray & Pape, Inc.
(Pritchard et al. 2004). The survey was conducted at the request of ICI, LLC, on behalf of the
United States Army Garrison. Field methods consisted of surface inspection and screened shovel
testing. One previously identified archaeological site (15Hd630) and 17 previously unidentified
archaeological sites (15Bu652—-15Bu662, 15Hd659-15Hd663, and 15Md460) were documented
during the survey. None of these sites were located within the 2 km radius.

In October of 2007, Brockington and Associates, Inc., conducted an archaeological survey of 19
ha (48 acres) leased to the City of Radcliff for a proposed fire training facility in Fort Knox,
Kentucky (Temple and Pritchard 2007). The survey was conducted at the request of ICI Services,
LLC, in Dumfries, Virginia, on behalf of the United States Army Garrison in Fort Knox,
Kentucky. Field methods consisted of pedestrian survey supplemented with screened shovel
tests. The survey documented the previously identified Shelton Cemetery and one previously
unidentified site (15Hd723).

Site 15Hd723 is a late-nineteenth- to early-twentieth-century farmstead site represented by a
brick-lined beehive cistern. No artifacts or additional cultural features were identified. The site
was considered not eligible for inclusion in the NRHP, and no further work was recommended
(Temple and Pritchard 2007).

Between April 30 and August 10, 2007, Brockington and Associates, Inc., conducted an
intensive archaeological and historical evaluation of 29 previously identified archaeological sites
and a survey of 252 ha (622 acres). They conducted this work in support of proposed
improvements at Godman Airfield and proposed widening and improvement of Wilson Road at
the United States Army Installation of Fort Knox in Bullitt, Hardin, and Meade Counties,
Kentucky (Allgood and Allgood 2008). The survey was conducted at the request of ICI Services,
LLC, in Dumfries, Virginia, on behalf of the United States Army Garrison in Fort Knox,
Kentucky. Field methods consisted of systematic screened shovel testing. In addition to the
evaluation of the previously documented sites (15Bu308, 15Bu321, 15Bu388, 15Bu389,
15Bu526, 15Bus527, 15Hd114, 15Hd116, 15Hd131, 15Hd144, 15Hd179, 15Hd214, 15Hd245,
15Hd246, 15Hd250-15Hd252, 15Hd403, 15Hd459, 15Hd494, 15Hd543, 15HA548—-15HAS50,
15Hd590, 15Hd610, 15Hd611, 15Hd618, and 15Md172), two previously unidentified sites were
documented (15Hd721 and 15Hd722). Sites 15Hd610 and 15Hd611 were located within the 2
km project radius.
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Site Type N** %
Isolated Find 11 1.81
Military 3 0.49
Mound Complex 5 0.82
Open Habitation With Mounds 1 0.16
Open Habitation Without Mounds 308 50.57
Other 15 2.46
Other Special Activity Area 33 5.42
Quarry 2 0.33
Rockshelter 13 213
Stone Mound 10 1.64
Undetermined 60 9.85
Workshop 16 2.63
Unspecified 7 1.15
Total 609 100
Time Periods Represented: N %
Paleoindian 11 1.56
Archaic 107 15.16
Woodland 83 11.76
Late Prehistoric 27 3.82
Indeterminate Prehistoric 227 3215
Historic 177 2507
Unspecified 74 1048
Total 706** 100
Landform: N %
Dissected Uplands 267 43.84
Floodplain 129 21.18
Hillside 66 10.84
Other 1 0.16
Terrace 91 1494
Undissected Uplands 46 7.55
Unspecified 9 1.48
Total 609 100

*Data obtalned from OSA and may contaln coding errors.

** One slte may represent more than one time perlod.

Most sites recorded in Hardin County are situated on dissected uplands (n = 267; 43.84 percent)
and floodplains (n = 129; 21.18 percent). The remaining sites in the county are on hillsides (n =
66; 10.84 percent), other (n = 1; 0.16 percent), terraces (n = 91; 14.94 percent), undissected
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uplands (n = 46; 7.55 percent), and unspecified (n = 9; 1.48 percent). The landform types in the
current project area are dissected uplands, floodplains, hillsides, and terraces.

Sites most commonly located on dissected uplands are open habitations without mounds (n =
121, 45.32 percent), historic farms/residences (n = 65; 24.34 percent), and other special activity
areas (n = 24; 8.99 percent). The predominant site types situated on floodplains are open
habitations without mounds (n = 87; 67.44 percent) and historic farms/residences (n = 12; 9.3
percent). Hillsides within Hardin County are represented mostly by rockshelters (n=12; 18.18
percent), historic farms/residences (n = 11; 16.67 percent), and open habitations without mounds
(n =11, 16.67 percent). The majority of site types on terrace landforms are open habitations
without mounds (n = 54; 59.34 percent), undetermined (n = 27; 29.67 percent), and historic
farm/residences (n = 6; 6.59 percent).

43 MAP DATA

In addition to the file search, a review of available maps was initiated to help identify potential
historic properties (buildings and structures) or historic archaeological site locations within the
proposed project area. The following maps were reviewed:

e 1925 Oil and Gas Map of Hardin County, Kentucky (Pirtle and Miller)
e 1936 Geological Map of Hardin County, Kentucky (Wilder)

e 1937 Highway and Transportation Map of Hardin County, Kentucky (Kentucky
Department of Highways [KDOH])

e 1946 Vine Grove, Kentucky, 15-minute series topographic quadrangle (U.S. Geological
Survey [USGS])

e 1949 General Highway Map of Hardin County, Kentucky (KDOH)
e 1958 General Highway Map of Hardin County, Kentucky (KDOH)
e 1960 Vine Grove, Kentucky, 7.5-minute series topographic quadrangle (USGS)
e 1991 Vine Grove, Kentucky, 7.5-minute series topographic quadrangle (USGS)

The historic maps provided useful information about the general locations of current and former
buildings and structures within and adjacent to the project area. The maps indicated that at least
eight map structures (MS) were located in or near the proposed project area. All areas near
possible map structures were investigated for archaeological deposits according to accepted
survey methods, as described in the methods section of this report. The field investigations
determined that two of these buildings (MS 6 and MS 7) corresponded to an archaeological site
location (15Hd963). Detailed information regarding the historic map search is provided below.

The earliest map to accurately depict structures within or near the project area is the 1946 USGS
map. This map depicts five buildings (MS 1-5) within or near the project area (Figure 4-1), all of
which appear to have been residences. On the 1960 USGS map, MS 1 is difficult to identify
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because it appears to have been incorporated into a row with five additional buildings (Figure 4-
2). Howeyver, the remaining three buildings (MS 2-4) identified on the earlier map are all still
clearly discernible. Two additional residences (MS 6 and 7) and an outbuilding (MS 8) are also
depicted on the 1960 map. The historic materials recovered from Site 15Hd963, located within
the Cato Basin APE, almost certainly relate to the former residential structures MS 6 and MS 7.

44 SURVEY PREDICTIONS

We can make certain predictions about the kinds of sites that might be encountered in the project
area by considering the known distribution of sites in the county, the available information on
site types recorded, and the nature of the present project area. Because several buildings are in
the project area on the reviewed historic maps, historic sites were the primary site types
expected. In addition, the project area included floodplain and terrace landforms, so prehistoric
open habitation sites were also considered a possibility.
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Research Design

supplemented with judgmentally placed STPs. Finally, stream banks displaying clear
stratigraphy (e.g., in the Turner Lane Basin) were cleaned and examined for cultural deposits and
features. The resulting profiles were drawn and photographed.

Several portions of the project area had been previously disturbed by construction, demolition,
landscaping, and/or trenching for underground utilities. The most heavily disturbed portions of
the project area were those adjacent to US 31W. These included the western edge of the
Quiggins Basin, the eastern half of the Spoil Area, and the eastern edges of the Cato and Song
Basins.

5.2.3 Laboratory Analysis

All artifacts were transported to CRA for processing and analysis. Initial processing of the
recovered artifacts involved washing the artifacts and sorting them into major material classes.
After they dried, the artifacts were analyzed, cataloged, and rebagged according to provenience.
CRA analyzed and cataloged artifact data was entered into an MS Access 2000 databas based on
provenience, group, material, form, decoration, function, vessel segment, color, and quantity.
The objectives of laboratory processing and analysis were to determine—to the extent possible—
the date, function, cultural affiliation, and potential significance of artifacts, as well as to prepare
the artifacts for curation.

Following analysis by CRA, the artifacts and project documentation were transported to the URS
laboratory in Gaithersburg, Maryland, for entry into the project MS Access database and
accessioning in advance of possible curation. The final disposition of the artifacts has not been
determined. They will be either curated with a facility approved by the Kentucky Heritage
Council or returned to the landowners. The artifact catalog is included as Appendix A.

All prehistoric lithic artifacts were analyzed and cataloged using standardized procedures. The
following information was recorded for lithic artifacts: count, weight, material type, group, class,
and, as applicable, subclass. When possible, percent cortex was estimated (0, less than 50
percent, or greater than or equal to 50 percent) and the type of cortex was recorded. The only
prehistoric group recovered was debitage.

Historic artifacts were classified using Orser’s (1988) functional typology (Table 5-1), which
provides a means for interpreting the function of specific historic artifact classes. Within Orser’s
system, historic artifacts were analyzed according to material type and function, when possible.
A sixth category, Unknown, was added to the functional typology to better capture unidentified
artifacts. An additional subcategory was also added to the labor category, Sc. Household, to
capture artifacts used during household work, e.g., cleaning products.
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Table 5-1: Functional Typology (Modified from Orser 1988)

1. Foodways

a. Procurement — Ammunition, fishhooks, fishing weights, etc.
b. Preparation — Baking pans, cooking vessels, large knives, etc.
c. Service — Fine earthenware, flatware, tableware, etc.
d. Storage — Coarse earthenware, stoneware, glass bottles, canning jars, bottle stoppers, etc.
e. General Foodways — Unidentified glass and ceramic containers
f. Floral — Nut shells, seeds, fruit pits, phytoliths, pollen
g. Faunal — Animal bones, antlers, horns, shells, and other remains.
2. Clothing

a. Fasteners — Buttons, eyelets, snaps, hooks, eyes, efc.
b. Manufacture — Needles, pins, scissors, thimbles, etc.
c. Other — Shoe leather, metal shoe shanks, clothes hangers, etc.

3. Household/Structural

a. Architectural/Construction — Nails, flat glass, spikes, mortar, bricks, slate, etc.
b. Hardware — Hinges, tacks, nuts, bolts, staples, hooks, brackets, etc.
c. Furnishings/Accessories — Stove parts, furniture pieces, lamp parts, fasteners, etc.

4, Personal

a. Medicinal — Medicine bottles, droppers, etc.
b. Cosmetic — Hairbrushes, hair combs, jars, etc.
c. Recreational — Smoking pipes, toys, musical instruments, souvenirs, etc.
d. Monetary — Coins, etc.
e. Decorative — Jewelry, hairpins, hatpins, spectacles, etc.
f. Other — Pocketknives, fountain pens, pencils, ink wells, etc.
5. Labor

a. Agricultural — Barbed wire, horse shoes, harness buckles, hoes, plow blades, scythe blades, etc.
b. Industrial — Tools, etc.
¢. Household — Household cleaning products, iron, etc.

6. Unknown

a. Miscellaneous Artifacts
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6.1.2 Investigation Methods

The site was initially identified as a result of pedestrian survey. The entire site area was
subjected to systematic screened shovel testing on a 10 m (33 ft) grid until two consecutive
negative STPs were excavated in a row, the project boundary or landform edge was reached, or
disturbance was encountered. A total of 16 STPs were excavated within the site boundaries, eight
of which yielded historic artifacts. All artifacts from the STPs were bagged according to the STP
provenience. An arbitrary datum of N1000 E1000 was established at the location of STP 1. The
locations of shovel tests and the datum were mapped with a hand-held Magellan MobileMapper
GPS unit, and all site attributes, project boundaries, and physiographic features were drawn on a
site plan.

6.1.3 Stratigraphy

Soil profiles observed during field investigations consisted of a brown (10YR 4/3) silty clay
loam A Horizon to approximately 22 ¢cm (9 inches) below ground surface (bgs) followed by a
yellowish brown (10YR 5/8) silty clay B Horizon to at least 34 cm (13 inches) bgs (Figure 6-4).
The observed soils were generally consistent with both the Crider and Nicholson series soils
mapped for the area.

6.1.4 Artifacts

In total, 21 artifacts were recovered from investigations at site 15Hd963 (Table 6-2). The
artifacts consisted of Foodways (n = 9; 42.8 percent), Household/Structural (n =11; 52.4
percent), and Unknown (n = 1; 4.8 percent) remains. The Foodways artifacts from the site
consisted entirely of clear and brown glass from jars and/or bottles. The one Unknown artifact is
a shard of cobalt blue glass, which could be representative of either the Foodways or Personal
groups. Three of the glass shards contained markings consistent with automatic machine molded
glass, which dates from the twentieth century to present. Household/Structural artifacts
recovered from the included wire nails (n = 5), flat glass (n = 3), and asphalt shingles (n = 3).
The wire nails date from 1890 to present.

Although only a low density of artifacts were recovered, they were clearly concentrated between
two sections of a gravel driveway (STPs 3—6; Figure 6-3). These sections of driveway likely ran
along the north and south sides of one of the former residences (probably MS 7) depicted in this
location on the 1947 and 1960 USGS maps (Figures 4-1 and 4-2). The small concentration of
material recovered in STPs 1 and 2, to the west of the main concentration, may relate to a second
residence (MS 6), which is also depicted on the 1947 and 1960 USGS maps (Figure 4-2). Over
75 percent of the artifacts were recovered from the upper soil stratum. The five artifacts
recovered from the lower soil stratum, two glass fragments and three asphalt shingle fragments,
came from a single STP, STP 4, in the northeastern corner of the site.
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Table 6-2: Artifacts Recovered from Site 15Hd963

STP s"?:;’“ég":)"‘h Group Material/Form/Color N=
1 1/0-23 Household/Structural Wire Nail 4
2 1/0-18 Household/Structural Aqua Window Glass 1
3 1/0-22 Household/Structural Aqua Window Glass 2
4 1/0-14 Foodways Clear Glass Fragment 1

Foodways Brown Glass Fragment 1

11/ 14-30 Foodways Clear Glass Jar Fragment 1
Foodways Brown Glass Fragment 1
Household/Structural Asphalt Shingle 3

1/0-13 Foodways Clear Glass Fragment 1
1/0-25 Foodways Clear Glass Jar Fragment 1
Foodways Brown Glass Fragment 2
Household/Structural Wire Nail 1

1/0-14 Foodways Clear Glass Fragment 1
1/0-12 Unknown Cobalt Blue Glass Fragment 1

TOTAL 21

6.1.5 Features

The historic artifacts are almost certainly associated with two former residences (MS 6 and MS 7)
that are depicted in this location on USGS maps dating to 1947 (Figure 4-1) and later. Extant
evidence of these former structures included a gravel driveway (Figures 6-2 and 6-3) that approached
the site from U.S. 31W, a variety of construction/demolition debris in the treeline to the south of the
site (Figure 6-5), and two historic features (Features 1 and 2), which are described below.

Feature 1 (Figure 6-6) was located near the center of the site and consisted of a mortared stone
barbecue/oven with chimney. The oven is surrounded by overgrown vegetation and appears to have
been abandoned for some time. Large cracks in the mortar are present along all sides of the oven.
Small metal doors are located on either side of the chimney, beneath the flat baking surface, which
consists of concrete slabs. The center of the baking surface is open and contains a metal barbecue-
grate. A rectangular opening is located at the center of the oven, along the ground, presumably for
cleaning out ash or for venting. The feature is likely contemporary with residences MS 6 and MS 7,
which first appeared on maps of the area in 1960.

Feature 2 was located in the southwest corner of the site and consisted of a subterranean cistern
constructed of concrete blocks with a section of PVC pipe protruding from one wall (Figure 6-7).
Only a small portion of this feature was exposed, so it was not possible to measure it accurately;
however, its depth was estimated to be approximately 1.0 m (3.3 ft). This feature also appears to have
been related to one of the former structures (MS 6 or MS 7) in this location.
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6.2 ISOLATED FINDS

Isolated Find 1 (IF-1) was located at the western end of the Turner Lane Basin on a narrow spur
overlooking an unnamed intermittent stream (Figure 6-1). Its Universal Transverse Mercator
coordinates are E594570, N4184828, Zone 16, North American Datum of 1927, It consisted of
three flakes recovered from a single STP. Two of the flakes were smaller than 0.25 inch in length
and approximately 0.1 g (gram) in size. One of these flakes was of the locally occurring Ste.
Genevieve chert, and the other was of indeterminate material. The remaining flake (0.5 g)
represents the distal portion of a flake that may be of Muldraugh chert. This flake was most
likely removed during core reduction activities. Pedestrian survey and shovel testing at 10 m (33
ft) intervals around IF-1 produced no additional cultural material or evidence of intact
archaeological deposits. A summary of the isolated find can be found in Table 6-3.

Table 6-3: Summary of IF-1

Category Data
Elevation 226 m (740 ft) AMSL
Component(s) Indeterminate prehistoric
Distance to nearest water 50 m (164 ft)

Direction to nearest water North

Type and extent of previous disturbance Plowing, percent unknown
Topography Hillside

Vegetation Grass and weeds

Ground surface visibility Less than 10 percent
Aspect Gently sloping east

Notes: m = meters; ft = feet; AMSL = above mean sea level
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Robert Karwedsky, M.S. Rob Karwedsky has 34 years of experience as a professional
archeologist specializing in cultural resource management. Mr. Karwedsky maintains an
extensive knowledge of the regulations at 36 CFR 800 implementing Section 106 of the National
Historic Preservation Act and what is required for agency (and contractor) compliance with those
regulations. He has spent most of his career as the District Archaeologist for the U.S. Army
Corps of Engineers, Nashville District, where he conducted compliance studies and administered
contracts for historic and archaeological services in Kentucky, Tennessee, Alabama, and
Mississippi. He received his Master’s Degree in Anthropology from Florida State University.

Gavin Davies. Mr. Davies is currently serving as a staff archaeologist at CRA. He has directed
at least 40 archaeological survey projects in Kentucky for CRA from 2003 to 2006 and 2012 to
the present. He has also been a field technician for numerous other survey, testing, and data
recovery projects in those years. Before joining CRA, Mr. Davies specialized in Mesoamerican
studies at the University of Liverpool with a concentration on the Olmec, and earned a
postgraduate diploma in Professional Archaeology from the University of Oxford. After working
at CRA for several years, he returned to Scotland to obtain a graduate degree in Bronze Age
archaeology at the University of Edinburgh. In 2009, Mr. Davies returned to Kentucky to resume
his interest in Mesoamerican studies at the University of Kentucky in pursuit of a doctoral
degree. He has completed his coursework and is currently investigating the Maya in Guatemala
and the Mexican Yucatan. He is also a Mesoamerican ceramic specialist.

Ralph Koziarski, PhD. Ralph Koziarski has over 12 years of experience in cultural resources
management and archaeological research in the Midwest, Southwest, and Pacific Northwestern
regions of the United States. His career experience includes field direction, crew supervision and
project management of archaeological survey, site testing, and data recovery projects in various
environments ranging from arid deserts to temperate rain forests, bottom lands, and coastal
zones. He has managed and directed projects for clients that ranged from private landowners and
commercial developers to federal and tribal entities, and municipal governments. Among these
were the Federal Communications Commission, the U.S. Army Corps of Engineers, Whatcom
County, Washington, and the Stillaguamish Tribe of Indians Department of Natural Resources.
In addition, he has extensive experience in faunal analysis, public outreach, and education. Dr.
Koziarski holds an MS and PhD in Anthropology with a focus on Zooarchaeology from the
University of Wisconsin-Milwaukee.

Scott Seibel, MSc, RPA. Scott Seibel has over 15 years of professional experience in
archaeological excavations, research and compliance studies and exceeds the Secretary of the
Interior’s Professional Qualification Standards (36 CFR Part 61). He is the Archaeology
Program Manager for the URS Germantown’s Cultural Resource Management Group. Mr.
Seibel has extensive cultural resource management experience, having served as Principal
Investigator or Field Director for over 10,000 acres of Phase I archaeological surveys, dozens of
Phase II evaluations and 11 Phase IIT data recovery excavations within the Southeast, Mid-
Atlantic, and Texas. He received his Bachelor’s Degree in Archaeological Studies at the
University of Texas at Austin and his Master’s Degree in Archaeomaterials at the University of
Sheffield in England.
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GENERAL CONDITIONS FOR WATER QUALITY CERTIFICATION

. Measures shall be taken to prevent or control spills of fuels, lubricants, or other
toxic materials used in construction from entering the watercourse.

. All dredged material shall be removed to an upland location and/or graded on
adjacent areas (so long as such areas are not regulated wetlands), to obtain original
streamside elevations, i.e. overbank flooding shall not be artificially obstructed.

. In areas not riprapped or other wise stabilized, revegetation of stream banks and
riparian zones shall occur concurrently with project progression. At a minimum,
revegetation will approximate pre-disturbance conditions.

. To the maximum extent practicable, all instream work under this certification shall
be performed during low flow.

. Heavy equipment, e.g. bulldozers, backhoes, draglines, etc., if required for this
project, should not be used or operated within the stream channel. In those
instances where such instream work is unavoidable, then it shall be performed in
such a manner and duration as to minimize resuspension of sediments and
disturbance to substrates and bank or riparian vegetation.

. Any fill or riprap including refuse fill, shall be of such composition that it will not
adversely affect the biological, chemical, or physical properties of the receiving
waters and/or cause violations of water quality standards. If riprap is utilized, it is
to be of such weight and size that bank stress or slump conditions will not be
created because of its placement.

. If there are water supply intakes located downstream that may be affected by
increased turbidity and suspended solids, the permittee shall notify the operator
when work will be done.

. Removal of existing riparian vegetation should be restricted to the minimum
necessary for project construction.

. Should evidence of stream pollution or jurisdictional wetland impairment and/or
violations of water quality standards occur as aresult of this activity (either from a
spill or other forms of water pollution), the Kentucky Division of Water shall be
notified immediately by calling 800/564-2380.



Water Quality Certification
Quiggins Stormwater Basin Site
Facility Requirements

Permit Number:2014-023-1
Activity ID No.: APE20140001

Page 1 of 4
ACTV0000000002 (Unnamed Tributaries to Mill Creek) Quiggins Stream Restoration and Flood Mitigation Project:

Submittal/Action Requirements:

Condition

No. Condition

S-1 The City of Radcliff shall submit notification: Due prior to any construction activity to the Kentucky Division of Water, 401 Water Quality Certification Section
Project Manager or Supevisor at least 2 weeks prior to the beginning of construction. [Clean Water Act]

S-2 The City of Radcliff shall submit notification: Due when construction is complete to the Kentucky Division of Water, 401 Water Quality Certification Section
Project Manager or Supevisor. [Clean Water Act]

S-3 The City of Radcliff shall submit as-built drawings: Due within 90 days after completion of construction to the Kentucky Division of Water, 401 Water Quality
Certification Section Project Manager or Supevisor. [Clean Water Act]

S-4 The City of Radcliff shall submit a monitoring report: Due annually, by the 31st of December to the Kentucky Division of Water, 401 Water Quality Certification

Section Project Manager or Supevisor. The initial monitoring report shall be due after the first year of project establishment and due annually for five years. This
monitoring report must follow the approved mitigation plan. [Clean Water Act]

S-5 The City of Radcliff shall submit written notification: Due at the conclusion of the five (5) year postclosure monitoring period requesting the release of the
mitigation site from the monitoring requirements to the Kentucky Division of Water, 401 Water Quality Certification Section Project Manager or Supevisor. [Clean
Water Act]

S-6 The City of Radcliff shall submit a deed restriction: Due when construction is complete A copy of the deed restriction shall be submitted to and approved by to the

Kentucky Division of Water, 401 Water Quality Certification Section Project Manager or Supevisor prior to release of the site from monitoring requirements.
[Clean Water Act]



Water Quality Certification
Quiggins Stormwater Basin Site
Facility Requirements

Permit Number:2014-023-1
Activity ID No.: APE20140001

Page 2 of 4

ACTV0000000002 (continued):

Narrative Requirements:

Condition
No. Condition
T-1 The work approved by this certification shall be limited to the proposed Quiggins Stream Restoration and Flood Mitigation project in Hardin County, Kentucky

(Latitude: 37.811N; Longitude: -85.919W). The proposed project includes the construction of a stormwater detention basin to alleviate flooding issues and provide
temporary flood storage upstream of the Quggins sinkhole and re-establishment of degraded intermittent and ephemeral streams in the bottom of the basin to handle
low-flow and and stormwater events using natural channel design techniques. In addition, an earthern berm will be repaired in the basin to cover an exposed
sewerline and a walking path would be constructed along the top of the berm. The impacts to jurisdictional surface waters include the following:

- Permanent impact to approximately 1,735 linear feet (0.28 acre) of one poor quality intermittent stream
- Permanent impact to approximately 2,105 linear feet (0.16 acre) of eight poor quality ephemeral streams

Total stream restoration activities proposed in the project include:

- 1,945 linear feet of intermittent stream re-establishment
- 2,211 linear feet of ephemeral stream re-establishment, including the removal of a concrete ditch and restoration of 550 linear feet of ephemeral stream channel

A riparian buffer (minimum of 50 feet wide along streams) will also be established in the bottom of the basin except for the 550 linear feet of the restored ephemeral
stream channell which will have an average of a 15 to 20-foot riparian buffer due to constraints of the existing property boundaries.

The long-term success of the proposed stream restoration activities will be evaluated through a five-year monitoring period. Stream stability and vegetation
establishment will be quantitatively and qualitatively monitored and annual reports will be submitted to the authorizing agenices to track the progress of the stream
mitigation establishment. [Clean Water Act]

All work performed under this certification shall adhere to the design and specifications set forth in the following documents recieved by by the Kentucky Divison
of Water:

- 401 Water Quality Certification Application received February 26, 2014

- Quiggins Stream Restoration and Flood Mitigation Project, Hardin County, Kentucky received May 8, 2014

- Pre-Construction Notification or Nationwide Permit # 27 for Quiggins Stream Restoration and Flood Mitigation Project, Corps ID NO. LRL-2013-1015-mlc.
Open date: May 19, 2014; Close date May 28, 2014

- In addition, a site delineation verification visit was conducted January 9, 2014. [Clean Water Act]



Water Quality Certification
Quiggins Stormwater Basin Site
Facility Requirements

Permit Number:2014-023-1
Activity ID No.: APE20140001

Page 3 of 4
ACTV0000000002 (continued):
Narrative Requirements:
Condition
No. Condition
T-3 To document and assess the potential for sedimentation in the stream channels, as-built cross sections, monitoring reports, and Rapid Bioassessment Protocols

(RBPs) for use in streams will be evaluated during the five year monitoring period. If degradation through sedimentation is evident or success criteria is not met
through the monitoring period, the Kentucky Division of Water, 401 Water Quality Certification Section may request extened monitoring and/or an in-lieu fee
payment if the proposed mitigation is determined to not be successful. [Clean Water Act]

T-4 The City of Radcliff is responsible for preventing degradation of waters of the Commonwealth from soil erosion. An erosion and sedimentation control plan must
be designed, implemented, and maintained in effective operating condition at all times during construction. [Clean Water Act]

T-5 The City of Radcliff shall properly revegetate and conduct invasive exotic species control in all areas of impacted and/or exposed soils immediately after
construction is complete through permanent seeding and planting, mulching, and straw and/or erosion control matting/blanket applications. Streambanks shall be
restored with native herbaceous and woody species and erosion control matting/blanketing. [Clean Water Act]

T-6 The Division of Water reserves the right to modify or revoke this certification should it be determined that the activity is in noncompliance with any condition set
forth in this certification. [Clean Water Act]

T-7 If construction does not commence within one year of the date of this letter, this certification will become void. A letter requesting a renewal should be submitted.
[Clean Water Act]
T-8 Other permits from the Division of Water may be required for this activity. If this activity occurs within a floodplain, a Permit to Construct Across or Along a

Stream may be required. Please contact Todd Powers (502-564-3410) for more information. If the project will disturb one acre or more of land, or is part of a
larger common plan of development or sale that will ultimately disturb one acre or more of land, a Kentucky Pollution Discharge Elimination System (KPDES)
stormwater permit shall be required from the Surface Water Permits Branch. This permit requires the development of a Stormwater Pollution Prevention Plan
(SWPPP). The SWPPP must include erosion prevention and sediment control measures. Contact: Surface Water Permits Branch (SWPB) Support (502-564-3410
or SWPBSupport@ky.gov). [Clean Water Act]

T-9 Dredging work shall not be conducted during the fish spawning season, April 15th through June 15th. [Clean Water Act]
T-10 Mitigation for impacts shall begin prior to or concurrently with impacts. [Clean Water Act]

T-11 Check dams are not allowed within the stream channel. [Clean Water Act]



Water Quality Certification
Quiggins Stormwater Basin Site
Facility Requirements
Permit Number:2014-023-1
Activity ID No.: APE20140001
Page 4 of 4

ACTV0000000002 (continued):

Narrative Requirements:

Condition
No. Condition

T-12 Remove all sediment and erosion control measures after re-vegetation has become well-established. [Clean Water Act]
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Water Quality Certification
Happy Valley Flood Mitigation Project
Facility Requirements
Permit Number: WQC#2014-026-1
Activity ID No.: APE20140003
Page 1 of 2

ACTV0000000003 (Unnamed Tributaries to Mill Creek) Cato Basin Flood Mitigation Project:

Submittal/Action Requirements:

Condition
No. Condition
S-1 The City of Radcliff shall submit notification: Due prior to any construction activity to the Kentucky Division of Water, 401 Water Quality Certification Section

S-2

Project Manager or Supervisor. A copy of the purchase receipt of 868.8 calculated Adjusted Mitigation Units (AMUs) from the Kentucky Department of Fish and
Wildlife Resources, Wetland and Stream Mitigation Program must be submitted for this authorization to be valid and before any fill activities or operations are
conducted. [Clean Water Act]

A copy of the in-lieu fee receipt paid to Kentucky Department of Fish and Wildlife Resources, Wetland and Stream Mitigation Program must be submitted to the
Kentucky Division of Water, 401 Water Quality Certification Section Project Manager or Supervisor before the beginning of construction. [Clean Water Act]

Narrative Requirements:

Condition
No. Condition
T-1 The work approved by this certification shall be limited to the proposed Cato Basin Flood Mitigation project in Hardin County, Kentucky (Latitude: 37.800647N;

T-2

Longitude: -85.919151W). The proposed project includes the construction of a stormwater storage basin. The impacts to jurisdictional surface waters include the
following:

- Permanent impact to approximately 624 linear feet (0.072 acre) of one poor quality intermittent stream
- Permanent impact to approximately 200 linear feet (0.16 acre) of one poor quality ephemeral stream. [Clean Water Act]

All work performed under this certification shall adhere to the design and specifications set forth in the following documents recieved by by the Kentucky Divison
of Water:

- 401 Water Quality Certification Application received February 26, 2014

- Preconstruction Notification for Nationwide Permit 43, Cato Basin Flood Mitigation Project, Hardin County, Kentucky received April 14, 2014. [Clean Water
Act]

The City of Radcliff is responsible for preventing degradation of waters of the Commonwealth from soil erosion. An erosion and sedimentation control plan must
be designed, implemented, and maintained in effective operating condition at all times during construction. [Clean Water Act]



Water Quality Certification
Happy Valley Flood Mitigation Project
Facility Requirements
Permit Number: WQC#2014-026-1
Activity ID No.: APE20140003

Page 2 of 2
ACTV0000000003 (continued):
Narrative Requirements:
Condition
No. Condition
T4 The Division of Water reserves the right to modify or revoke this certification should it be determined that the activity is in noncompliance with any condition set
forth in this certification. [Clean Water Act]
T-5 If construction does not commence within one year of the date of this letter, this certification will become void. A letter requesting a renewal should be submitted.
[Clean Water Act]
T-6 Other permits from the Division of Water may be required for this activity. If this activity occurs within a floodplain, a Permit to Construct Across or Along a

Stream may be required. Please contact Todd Powers (502-564-3410) for more information. If the project will disturb one acre or more of land, or is part of a
larger common plan of development or sale that will ultimately disturb one acre or more of land, a Kentucky Pollution Discharge Elimination System (KPDES)
stormwater permit shall be required from the Surface Water Permits Branch. This permit requires the development of a Stormwater Pollution Prevention Plan
(SWPPP). The SWPPP must include erosion prevention and sediment control measures. Contact: Surface Water Permits Branch (SWPB) Support (502-564-3410
or SWPBSupport@ky.gov). [Clean Water Act]

T-7 Dredging work shall not be conducted during the fish spawning season, April 15th through June 15th. [Clean Water Act]
T-8 Mitigation for impacts shall begin prior to or concurrently with impacts. [Clean Water Act]
T-9 Check dams are not allowed within the stream channel. [Clean Water Act]

T-10 Remove all sediment and erosion control measures after re-vegetation has become well-established. [Clean Water Act]
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City of Radcliff

AJ:CB

Attachments

CC:

Toby Spalding, City of Radcliff (via email: tspalding @radcliff.org)

Jane Archer, USACE: Louisville District (via email: Jane.E.Archer @usace.army.mil)

Lee Andrews, USFWS: Frankfort (via email: Teresa_Welch@fws.gov)

Kiersten Fuchs, Redwing Ecological Services, Inc. (via email: kfuchs @redwingeco.com)

Matt Blake Redwing Ecological Services, Inc. (via email: mblake @redwingeco.com

Brad Anderson, Redwing Ecological Services, Inc. (via email: banderson @redwingeco.com)

Dale Reynolds, Green and Tradewater Rivers Basin Coordinator (via email: Dale.reynolds @ky.gov)
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Water Quality Certification
Happy Valley Flood Mitigation Project
Facility Requirements
Permit Number: WQC#2014-025-1
Activity ID No.: APE20140001

Page 1 of 3
ACTV0000000002 (Fill Area Stream Restoration & Flood Mitigation Pr) Unnamed Tributaries to Mill Creek:

Submittal/Action Requirements:

Condition

No. Condition

S-1 The City of Radcliff shall submit notification: Due prior to any construction activity to the Kentucky Division of Water, 401 Water Quality Certification Section
Project Manager or Supervisor at least 2 weeks prior to the beginning of construction. [Clean Water Act]

S-2 The City of Radcliff shall submit as-built drawings: Due within 90 days after completion of construction to the Kentucky Division of Water, 401 Water Quality
Certification Section Project Manager or Supervisor. [Clean Water Act]

S-3 The City of Radcliff shall submit a monitoring report: Due annually, by the 31st of December to the Kentucky Division of Water, 401 Water Quality Certification

Section Project Manager or Supervisor. The initial monitoring report shall be due after the first year of project establishment and due annually for five years. This
monitoring report must follow the approved mitigation plan. [Clean Water Act]

S-4 The City of Radcliff shall submit written notification: Due at the conclusion of the five (5) year postclosure monitoring period requesting the release of the
mitigation site from the monitoring requirements to the Kentucky Division of Water, 401 Water Quality Certification Section Project Manager or Supervisor.
[Clean Water Act]

S-5 The City of Radcliff shall submit a deed restriction: Due when construction is complete, a copy of the deed restriction shall be submitted to and approved by to the

Kentucky Division of Water, 401 Water Quality Certification Section Project Manager or Supervisor prior to release of the site from monitoring requirements.
[Clean Water Act]



Water Quality Certification
Happy Valley Flood Mitigation Project
Facility Requirements
Permit Number: WQC#2014-025-1
Activity ID No.: APE20140001
Page 2 of 3

ACTV0000000002 (continued):

Narrative Requirements:

Condition
No. Condition
T-1 the proposed work approved by this certification shall be limited to the proposed Fill Area Stream Restoration and Flood Mitigation project in Hardin County,

T-2

T-3

Kentucky (Latitude: 37.808046N; Longitude: -85.921828W). The proposed project will reconnect and restore two degraded streams and alleviate flooding in
Radcliff by providing a location for fill material placement during the construction of the five seperate Happy Valley Flood Mitigation basin projects. The impacts
to jurisdictional surface waters include the following:

- Permanent impact to approximately 149 linear feet (0.02 acre) of two poor quality intermittent streams

Total stream restoration activities proposed in the project include:
- 573 linear feet of intermittent stream re-establishment
-A 50-foot wide riparian buffer will also be established along the re-established stream channel

The long-term success of the proposed stream restoration activities will be evaluated through a five-year monitoring period. Stream stability and vegetation
establishment shall be quantitatively and qualitatively monitored and annual reports will be submitted to the authorizing agenices to track the progress of the stream
mitigation establishment. [Clean Water Act]

All work performed under this certification shall adhere to the design and specifications set forth in the following documents received by the Kentucky Divsion of
Water:

- 401 Water Quality Certification Application received February 26, 2014
- Preconstruction Notification for Nationwide Permit 27, Fill Area Stream Restoration and Flood Mitigation Project, Hardin County, Kentucky received May 22,
2014

- In addition, a site delineation verification visit was conducted January 9, 2014. [Clean Water Act]

To document and assess the potential for sedimentation in the stream channels, as-built cross sections, monitoring reports, and Rapid Bioassessment Protocols
(RBPs) for use in streams will be evaluated during the five year monitoring period. If degradation through sedimentation is evident or success criteria is not met
through the monitoring period, the Kentucky Division of Water, 401 Water Quality Certification Section may request extened monitoring and/or an in-lieu fee
payment to be submitted if the proposed mitigation is determined to not be successful. [Clean Water Act]



Water Quality Certification
Happy Valley Flood Mitigation Project
Facility Requirements
Permit Number: WQC#2014-025-1
Activity ID No.: APE20140001

Page 3 of 3
ACTV0000000002 (continued):
Narrative Requirements:
Condition
No. Condition
T4 The City of Radcliff is responsible for preventing degradation of waters of the Commonwealth from soil erosion. An erosion and sedimentation control plan must

be designed, implemented, and maintained in effective operating condition at all times during construction. [Clean Water Act]

T-5 The City of Radcliff shall properly revegetate and conduct invasive exotic species control in all areas of impacted and/or exposed soils immediately after
construction is complete through permanent seeding and planting, mulching, and straw and/or erosion control matting/blanket applications. Streambanks shall be
restored with native herbaceous and woody species and erosion control matting/blanketing. [Clean Water Act]

T-6 The Division of Water reserves the right to modify or revoke this certification should it be determined that the activity is in noncompliance with any condition set
forth in this certification. [Clean Water Act]

T-7 If construction does not commence within one year of the date of this letter, this certification will become void. A letter requesting a renewal should be submitted.
[Clean Water Act]
T-8 Other permits from the Division of Water may be required for this activity. If this activity occurs within a floodplain, a Permit to Construct Across or Along a

Stream may be required. Please contact Todd Powers (502-564-3410) for more information. If the project will disturb one acre or more of land, or is part of a
larger common plan of development or sale that will ultimately disturb one acre or more of land, a Kentucky Pollution Discharge Elimination System (KPDES)
stormwater permit shall be required from the Surface Water Permits Branch. This permit requires the development of a Stormwater Pollution Prevention Plan
(SWPPP). The SWPPP must include erosion prevention and sediment control measures. Contact: Surface Water Permits Branch (SWPB) Support (502-564-3410
or SWPBSupport@ky.gov). [Clean Water Act]

T-9 Dredging work shall not be conducted during the fish spawning season, April 15th through June 15th. [Clean Water Act]
T-10 Mitigation for impacts shall begin prior to or concurrently with impacts. [Clean Water Act]
T-11 Check dams are not allowed within the stream channel. [Clean Water Act]

T-12 Remove all sediment and erosion control measures after re-vegetation has become well-established. [Clean Water Act]
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Water Quality Certification
Happy Valley Flood Mitigation Project
Facility Requirements
Permit Number: WQC#2014-027-1
Activity ID No.: APE20140005

Page 1 of 3
ACTV0000000004 (Unnamed Tributary to Mill Creek) Turner Lane Stream Restoration and Flood Mitigation Project:

Submittal/Action Requirements:

Condition

No. Condition

S-1 The City of Radcliff shall submit notification: Due prior to any construction activity to the Kentucky Division of Water, 401 Water Quality Certification Section
Project Manager or Supervisor at least 2 weeks prior to the beginning of construction. [Clean Water Act]

S-2 The City of Radcliff submit notification: Due when construction is complete to the Kentucky Division of Water, 401 Water Quality Certification Section Project
Manager or Supervisor. [Clean Water Act]

S-3 The City of Radcliff submit as-built drawings: Due within 90 days after completion of construction to the Kentucky Division of Water, 401 Water Quality
Certification Section Project Manager or Supervisor. [Clean Water Act]

S-4 The City of Radcliff shall submit a monitoring report: Due annually, by the 31st of December to the Kentucky Division of Water, 401 Water Quality Certification

Section Project Manager or Supervisor. The initial monitoring report shall be due after the first year of project establishment and due annually for five years.
Thismonitoring report must follow the approved mitigation plan. [Clean Water Act]

S-5 The City of Radcliff shall submit written notification: Due at the conclusion of the five (5) year postclosure monitoring period requesting the release of the
mitigation site from the monitoring requirements to the Kentucky Division of Water, 401 Water Quality Certification Section Project Manager or Supervisor.
[Clean Water Act]

S-6 The City of Radcliff shall submit a deed restriction: Due when construction is complete. A copy of the deed restriction shall be submitted to and approved by to the

Kentucky Division of Water, 401 Water Quality Certification Section Project Manager or Supervisor prior to release of the site from monitoring requirements.
[Clean Water Act]



Water Quality Certification
Happy Valley Flood Mitigation Project
Facility Requirements
Permit Number: WQC#2014-027-1
Activity ID No.: APE20140005
Page 2 of 3

ACTV0000000004 (continued):

Narrative Requirements:

Condition
No. Condition
T-1 The work approved by this certification shall be limited to the proposed Turner Lane Stream Restoration and Flood Mitigation project in Hardin County, Kentucky

T-3

(Latitude: 37.807867N; Longitude: -85.924625W). The proposed project includes the restoration of a degraded stream and the construction of a stormwater storage
basin to alleviate downstream flooding of roads and private properties in Radcliff. The impacts to jurisdictional surface waters include the following:

- Permanent impact to approximately 912 linear feet (0.084 acre) of one poor quality intermittent stream
Total stream restoration activities proposed in the project include:

- 912 linear feet of intermittent stream re-establishment

A 50 foot riparian buffer will also be established along the re-established stream channel

The long-term success of the proposed stream restoration activities will be evaluated through a five-year monitoring period. Stream stability and vegetation
establishment will be quantitatively and qualitatively monitored and annual reports will be submitted to the authorizing agenices to track the progress of the stream
mitigation establishment. [Clean Water Act]. [Clean Water Act]

All work performed under this certification shall adhere to the design and specifications set forth in the following documents recieved by by the Kentucky Divison
of Water:

- 401 Water Quality Certification Application received February 26, 2014
- Pre-Construction Notification or Nationwide Permit # 27 for Turner Lane Stream Restoration and Flood Mitigation Project, Hardin County, Kentucky received
May 21, 2014

- In addition, a site delineation verification visit was conducted January 9, 2014. [Clean Water Act]

To document and assess the potential for sedimentation in the stream channel, as-built cross sections, monitoring reports, and Rapid Bioassessment Protocols
(RBPs) for use in streams will be evaluated during the five year monitoring period. If degradation through sedimentation is evident or success criteria is not met
through the monitoring period, the Kentucky Division of Water, 401 Water Quality Certification Section may request extened monitoring and/or an in-lieu fee
payment if the proposed mitigation is determined to not be successful. [Clean Water Act]



Water Quality Certification
Happy Valley Flood Mitigation Project
Facility Requirements
Permit Number: WQC#2014-027-1
Activity ID No.: APE20140005

Page 3 of 3
ACTV0000000004 (continued):
Narrative Requirements:
Condition
No. Condition
T4 The City of Radcliff is responsible for preventing degradation of waters of the Commonwealth from soil erosion. An erosion and sedimentation control plan must

be designed, implemented, and maintained in effective operating condition at all times during construction. [Clean Water Act]

T-5 The City of Radcliff shall properly revegetate and conduct invasive exotic species control in all areas of impacted and/or exposed soils immediately after
construction is complete through permanent seeding and planting, mulching, and straw and/or erosion control matting/blanket applications. Streambanks shall be
restored with native herbaceous and woody species and erosion control matting/blanketing. [Clean Water Act]

T-6 The Division of Water reserves the right to modify or revoke this certification should it be determined that the activity is in noncompliance with any condition set
forth in this certification. [Clean Water Act]

T-7 If construction does not commence within one year of the date of this letter, this certification will become void. A letter requesting a renewal should be submitted.
[Clean Water Act]
T-8 Other permits from the Division of Water may be required for this activity. If this activity occurs within a floodplain, a Permit to Construct Across or Along a

Stream may be required. Please contact Todd Powers (502-564-3410) for more information. If the project will disturb one acre or more of land, or is part of a
larger common plan of development or sale that will ultimately disturb one acre or more of land, a Kentucky Pollution Discharge Elimination System (KPDES)
stormwater permit shall be required from the Surface Water Permits Branch. This permit requires the development of a Stormwater Pollution Prevention Plan
(SWPPP). The SWPPP must include erosion prevention and sediment control measures. Contact: Surface Water Permits Branch (SWPB) Support (502-564-3410
or SWPBSupport@ky.gov). [Clean Water Act]

T-9 Dredging work shall not be conducted during the fish spawning season, April 15th through June 15th. [Clean Water Act]
T-10 Mitigation for impacts shall begin prior to or concurrently with impacts. [Clean Water Act]
T-11 Check dams are not allowed within the stream channel. [Clean Water Act]

T-12 Remove all sediment and erosion control measures after re-vegetation has become well-established. [Clean Water Act]
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All future correspondence on this project must reference AT No. 120606. If you should have any
questions concerning this letter, please contact me at Chloe.Brantley @ky.gov or (502) 564-3410 Extension
4863.

Sincerely,

o, Brantty

Chloe Brantley, Project Manager
Water Quality Certification Section
Kentucky Division of Water

AJ:CB

cc: Toby Spalding, City of Radcliff (via email: tspalding @radcliff.org)
Jane Archer, USACE: Louisville District (via email: Jane.E.Archer@usace.army.mil)
Kiersten Fuchs, Redwing Ecological Services, Inc. (via email: kfuchs @redwingeco.com)
Matt Blake Redwing Ecological Services, Inc. (via email: mblake @redwingeco.com
Brad Anderson, Redwing Ecological Services, Inc. (via email: banderson @redwingeco.com)
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All future correspondence on this project must reference AT No. 120606. If you should have any
questions concerning this letter, please contact me at Chloe.Brantley @ky.gov or (502) 564-3410 Extension
4863.

Sincerely,

o, Brantty

Chloe Brantley, Project Manager
Water Quality Certification Section
Kentucky Division of Water

AJ:CB

cc: Toby Spalding, City of Radcliff (via email: tspalding @radcliff.org)
Jane Archer, USACE: Louisville District (via email: Jane.E.Archer@usace.army.mil)
Kiersten Fuchs, Redwing Ecological Services, Inc. (via email: kfuchs @redwingeco.com)
Matt Blake Redwing Ecological Services, Inc. (via email: mblake @redwingeco.com
Brad Anderson, Redwing Ecological Services, Inc. (via email: banderson @redwingeco.com)
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radicans), hog peanut (Amphicarpaea bracteata), soft rush (Juncus effusus), Korean
lespedeza (Kummerowia stipulacea), kudzu (Pueraria montana), and poison hemlock
(Conium maculatum). These species are listed as upland (UPL), facultative upland
(FACU), facultative (FAC), facultative wetland (FACW), and obligate wetland (OBL) in the
National Wetland Plant List — Eastern Mountains and Piedmont Region (NWPL) (2014).

Plant species commonly observed within the upland woods habitat include sugar maple
(Acer saccharum), coralberry (Symphoricarpos orbiculatus), flowering dogwood (Cornus
florida), sassafras (Sassafras albidum), green ash, Eastern red cedar (Juniperus
virginiana), black cherry (Prunus serotina), poison ivy, and Japanese honeysuckle
(Lonicera japonica). These species are listed as FACU, FAC, and FACW on the NWPL
(2014).

Plant species commonly observed within Wetland 1 include green ash, red maple (Acer
rubrum), buttonbush (Cephalanthus occidentalis), soft rush, and shallow sedge (Carex
lurida). These species are listed as FAC, FACW, and OBL on the NWPL (2014).

Plant species commonly observed within Wetland 2 include green ash, black willow, red
maple, shallow sedge, jewelweed (/Impatiens capensis), and soft rush. These species are
listed as FAC, FACW, and OBL on the NWPL (2014).

Two intermittent streams and four ephemeral streams were identified within the Wilson Road
Basin project area:

Intermittent Stream 1 measures 490 linear feet (0.056 acre) within the project area and is
represented as a blue-line on the USGS topographic map. The stream begins where
Ephemeral Stream 2 begins to show intermittent character and flows generally southeast
through the southern portion of the site, exiting the project area to the south. The channel
ranges from three to seven feet wide, with banks ranging from one to two feet in height, and a
substrate consisting of silt, gravel, and cobble material. Flowing water was observed in most
of the channel during the field assessment. Based on an RBP score of 132, Intermittent
Stream 1 is considered average quality.

Intermittent Stream 2 measures 87 linear feet (0.003 acre) within the project area. The
stream begins at a spring located on the west side of Wilson Road, enters the site from the
west, and flows generally southeast through the western portion of the site until it flows into
Intermittent Stream 1. The channel ranges from one to two feet wide, with banks ranging
from one to two feet in height, and a substrate consisting of silt. Flowing water was observed
in most of the channel during the field assessment. Based on an RBP score of 112,
Intermittent Stream 2 is considered poor quality.

Ephemeral Stream 1 measures 110 linear feet (0.008 acre) within the project area. The
stream enters the site from the north and flows generally south through the northern portion of
the project area until it loses its bed and bank and becomes an upland drainage swale, which
eventually drains into Ephemeral Stream 3. The channel ranges from one to five feet wide,
with banks ranging from two inches to one foot in height, and a substrate consisting of silt. No
water was present in the channel during the field assessment. Based on the lack of
significant aquatic habitat, Ephemeral Stream 1 is considered poor quality.

Ephemeral Stream 2 measures 424 linear feet (0.015 acre). The channel begins in the old
field/scrub habitat located in the eastern portion of the project area and flows generally south
until it begins to display characteristics more representative of an intermittent stream. The
channel ranges from one to five feet wide, with banks ranging from 6 to 18 inches in height,
and a substrate consisting of silt. No water was present in the channel during the field
assessment. Based on the lack of significant aquatic habitat, Ephemeral Stream 2 is
considered poor quality.
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APPENDIXE
PUBLIC NOTICE OF ENVIRONMENTAL ASSESSMENT



JOINT FEDERAL, STATE, LOCAL
PUBLIC NOTICE

The Federal Emergency Management Agency and Kentucky Emergency Management Agency have
received the following application for Federal and State grant funding.

Applicant:

City of Radcliff, Hardin County, Kentucky, USA
411 West Lincoln Trail Boulevard

Radcliff, Kentucky 40160

Project Title:
FEMA HMGP-DR-KY-1818-0012, Quiggins/Happy Valley Sink Hole Mitigation Project

Purpose for Environmental Assessment:

The Department of Homeland Security’s Federal Emergency Management Agency (FEMA)
prepared this Environmental Assessment (EA) for the proposed construction of retention basins with
sufficient capacity and other drainage elements to resolve frequent flooding in the City of Radcliff,
Hardin County, Kentucky through a Hazard Mitigation Grant Program (HMGP) project under sub
application number DR-KY-HMGP-1818-0012. FEMA provides HMGP funds to help protect
people’s lives, health, safety, and improved property.

In accordance with 44 CFR Part 10, FEMA Implementing Procedures, this EA has been prepared
pursuant to Section 102 of the National Environmental Policy Act (NEPA) of 1969 (42 USC § 4332)
and as implemented by the regulations promulgated by the President’s Council on Environmental
Quality (CEQ) (40 CFR parts 1500-1508). The purpose of the EA is to analyze the potential
environmental impacts of the proposed action, and to determine whether to prepare an
Environmental Impact Statement (EIS) or a Finding of No Significant Impact (FONSI).

Purpose for Executive Orders 11988 & 11990:

Presidential Executive Orders 11988 and 11990 require all federal actions in or affecting the
floodplain or wetlands be reviewed for opportunities to relocate, and evaluate for social, economic,
historical, environmental, legal and safety considerations.

Proposed location and scope of work for the Environmental Assessment and E.O. 11988:

The project area encompasses two major thoroughfares in the City of Radcliff (City) — South Wilson
Road and U.S. Route 31-W. These two roads carry a combined total of approximately 33,790
vehicles per day through the City. The City is adjacent to the U.S. Army’s Fort Knox Military Base
and most of the incoming and outgoing traffic from the base travels through the City on U.S Route
31-W and South Wilson Road. U.S. Route 31-W is also the major thoroughfare for Hardin County.
Repetitive flooding from heavy rains (up to the 1.0 inch storm event) overtops South Wilson Road,
causing closure of the road, trapping residents in homes, and causing the re-routing of 4,590 vehicles
per day. Flooding from a very large rain event (i.e. 1% chance storm event) will overtop U.S Route
31-W, causing the re-routing of approximately 29,200 vehicles per day and flooding many structures
in the area. In 1997, 54 homes and commercial businesses in the area were flooded from a 1%
chance flood event. The processes for reviewing alternatives for this project are further detailed in
the EA.
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