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FINDING OF NO SIGNIFICANT IMPACT 

Floyds Fork Aquatic Ecosystem Restoration Project 
Bullitt and Jefferson Counties, Kentucky 

The U.S. Army Corps of Engineers, Louisville District (USACE) has conducted an environmental 
analysis in accordance with the National Environmental Policy Act of 1969, 42 U.S.C. §§ 4321-4347, as 
amended and 40 CFR 1500-1508 and 1515-1518. The draft Integrated Detailed Project Report (DPR) 
dated 31 May 2021for the Section 206 Aquatic Ecosystem Restoration Study of Floyds Fork addresses 
potential environmental beneficial and adverse impacts associated with the restoration of sections of 
Floyds Fork, its tributaries, and surrounding land in Bullitt and Jefferson Counties, Kentucky. These 
areas have been degraded to a low habitat quality through anthropogenic disturbances and would likely 
not recover without restoration. 

The draft DPR, incorporated herein by reference, evaluated an action alternative that would restore 
connectivity and function of riparian and in-stream habitats in the Floyds Fork watershed. The 
recommended plan includes in-stream restoration of Long Run, the creation of novel wetlands, the 
restoration and expansion of existing wetlands, and restoration of bottomland hardwood forest in the 
Floyds Fork watershed. 

A “no action” plan, and 6 alternatives were evaluated in section 4 of the DPR and are briefly discussed 
below. Each alternative consists of a combination of measures that could be implemented, or not, at four 
separate project areas in the Floyds Fork watershed, which are Long Run, Walker, Chenoweth Run, and 
Glory Road. The measures that could be applied to each site include in-stream restoration, bottomland 
hardwood plantings, and wetland creation and restoration. The recommended alternative includes in-
stream restoration at the Long Run project area, bottomland hardwood plantings at all sites, wetland 
restoration at the Chenoweth Run project area, and wetland creation at the Walker and Glory Road 
project areas. This would restore 49.89 acres of bottomland hardwood forest, 15.55 acres of wetlands, 
and 6,500 linear feet of in-stream habitat. 

For all alternatives, the potential effects were evaluated, as appropriate, in Chapter 4 of the Integrated 
Decision Document. A summary assessment of the potential negative effects of the recommended plan 
are listed in Table 1. 

Table 1 - Summary of Potential Negative Effects of the Recommended Plan on the Listed Resources or Factors 

Insignificant 
effects 

Insignificant 
effects as a 
result of 
mitigation 

Resource/factor 
unaffected by 
action 

Aesthetics ☒ ☐ ☐ 
Air quality ☒ ☐ ☐ 
Aquatic resources/wetlands ☒ ☐ ☐ 
Invasive species ☐ ☐ ☒ 
Fish and wildlife habitat ☒ ☐ ☐ 
Threatened/Endangered species/critical habitat ☐ ☒ ☐ 
Historic properties ☐ ☒ ☐ 
Other cultural resources ☐ ☒ ☐ 
Floodplains ☒ ☐ ☐ 
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Insignificant 
effects 

Insignificant 
effects as a 
result of 
mitigation 

Resource/factor 
unaffected by 
action 

Hazardous, toxic & radioactive waste ☐ ☐ ☒ 
Land use ☐ ☐ ☒ 
Navigation ☐ ☐ ☒ 
Noise levels ☒ ☐ ☐ 
Public infrastructure ☐ ☐ ☒ 
Socio-economics ☐ ☐ ☒ 
Environmental justice ☐ ☐ ☒ 
Soils ☒ ☐ ☐ 
Tribal trust resources ☐ ☐ ☒ 
Water quality ☒ ☐ ☐ 
Climate change ☐ ☐ ☒ 
Prime and unique farmland ☐ ☐ ☒ 
Wild and Scenic Rivers ☐ ☐ ☒ 
Transportation and traffic ☒ ☐ ☐ 

All practical means to avoid or minimize adverse environmental effects were analyzed and incorporated 
into the recommended plan. Best management practices, as outlined in the DPR (e.g., use of silt fences, 
fiber rolls, etc.), would be implemented before, during, and after construction and would be expected to 
minimize the potential for deleterious effects to the environment by reducing storm water run-off, 
erosion, accidental spills of petroleum products, and other potentially harmful inputs. 

No mitigation measures would be required for in-stream impacts from the construction of the 
recommended plan as the project would have a long-term positive effect on streams. The USACE would 
contribute to the Imperiled Bat Conservation Fund to mitigate for the loss of 14.3 acres of Indiana bat 
habitat. 

Public review of the draft EA and FONSI was completed on April 9, 2021. Comments received during 
public review did not result in significant changes to the EA. All correspondence can be found in 
Appendix A. 

Pursuant to section 7 of the Endangered Species Act of 1973, as amended, the USACE determined that 
the recommended plan may affect, but is not likely to adversely affect the following federally listed 
species: 

Common Name Scientific Name Status 
Mammals 
Clams 

Plants 

Gray Bat 
Clubshell 
Fanshell 
Orangefoot Pimpleback 
Pink Mucket 
Rabbitsfoot 
Ring Pink 
Kentucky Glade Cress 

Myotis grisescens 
Pleurobema clava 
Cypogenia stegaria 
Plethobasus cooperianus 
Lampsilis abrupta 
Quadrula cylindrica cylindrica 
Obovaria retusa 
Leavenworthia exigua laciniata 

Endangered 
Endangered 
Endangered 
Endangered 
Endangered 
Threatened 
Endangered 
Threatened 

Running Buffalo Clover Trifolium stoloniferum Endangered 
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EXECUTIVE SUMMARY 

The Non-Federal Sponsor (NFS), the Future Fund, Inc., has requested the Louisville District USACE initiate 
a study under the Section 206 Water Resources Development Act (WRDA) 1996, as amended, Aquatic 
Ecosystem Restoration to determine the feasibility of restoring ecological integrity to the Floyds Fork 
watershed.  The Detailed Project Report (DPR) documents whether a project is warranted for Federal 
participation based on a feasibility level assessment of estimated costs, potential benefits, and possible 
environmental impacts of various alternatives, all of which follow the USACE planning and policy 
guidelines. The purpose of the proposed project is ecological restoration that would provide important habitat 
for various fish and wildlife species. The need for the proposed project is due to past human induced 
disturbances within the watershed that have altered and/or modified natural biological processes and have 
reduced flora and fauna biodiversity. These induced disturbances include, altered hydrology and hydraulics, 
increased colonization of invasive species, urbanization pressures, and fragmentation of suitable habitat. 

Floyds Fork meanders for approximately 62 river miles from its headwaters in southwestern Henry County 
to its confluence with the Salt River in Bullitt County, Kentucky. The Floyds Fork watershed is 285 square 
miles with 122 square miles contained in eastern Jefferson County. The watershed lies within the Outer 
Bluegrass physiographic region of Kentucky and is characterized by multiple small tributaries and exposed 
limestone, dolomite, and shale bedrock. The Outer Bluegrass typically has low to moderate relief and soils 
that range from thick, over limestones, to thin, over shales; dolomites of the Silurian are commonly well 
exposed (Hall, et al., 1980).  Caves and sinking springs are found throughout the region. 

Ecosystem restoration is one of the primary missions of the USACE Civil Works program. The USACE 
objective in ecosystem restoration planning is to contribute to National Ecosystem Restoration (NER). 
Contributions to NER outputs are increases in the net quantity and/or quality of desired ecosystem resources. 
Measurement of NER is based on changes in ecological resource quality as a function of improvement in 
habitat quality and/or quantity and expressed quantitatively in physical units or index (ER 1105-2-100). For 
this feasibility study, several initial restoration measures were considered for each site and at stand-alone 
sites, giving a total of 17 alternatives to consider.  Development and screening for each alternative are shown 
in Table 11 in Chapter 3.  After preliminary screening, 7 alternatives were considered cost effective 
(including the No Action alternative) and 3 of those 7 were considered “best buys” after input into the IWR-
Planning Suite software. The NER plan and Tentatively Selected Plan (TSP) is Alternative Plan 10, which 
consists of all four project areas and involves a mix of in-stream restoration, wetland creation and native 
plantings. This plan meets both NER objectives of reestablishing riverine and riparian connectivity.  In-
stream restoration measures include wetland creation and enhancement, bottomland hardwood forest 
reestablishment, bank grading and stabilization, and in-stream restoration features such as boulder structures 
and large-woody debris placement. Many of these features interact with the stream’s flow and can positively 
influence the hydraulics of the system through slowing water down and enhancing stream development. 

The project first cost is $11,725,500 at the FY21 price level ($12,436,000 fully funded). The estimated 
Federal cost share of the project is approximately $7,621,575 and the non-Federal share is approximately 
$4,103,925. The USACE will complete the design and implementation phase, which includes additional 
design studies, plans and specifications, contract for construction, overall supervision during construction, 
preparation of an operation and maintenance manual, and participate in a portion of the post construction 
monitoring. This project will restore 49.89 acres of bottomland hardwood forest, 15.5 acres of wetlands, and 
6,500 linear feet of in-stream habitat (converted to acres to calculate habitat units). 
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1 INTRODUCTION 

1.1 STUDY PURPOSE AND SCOPE 

The purpose of this ecosystem restoration study is to investigate the feasibility of restoring 
significant ecosystem structure, function, and processes in the Floyds Fork watershed (Figure 1). 
Bottomland hardwood forests have become exceedingly rare in the southeastern United States 
during the last century. Logging and land cover changes have converted a large percentage of 
original bottomland forests and wetlands to agriculture. Agricultural conversion promoted local 
economic development, but this came at the cost of declining water quality, widespread habitat 
destruction, and reduced wildlife populations. The prior conversion of bottomland forests and 
wetlands to agricultural uses, as well as development in the surrounding headwater tributaries 
have reduced habitat diversity and altered the natural stream process in Floyds Fork and its 
floodplain. These changes directly impact the lifecycle requirements of several threatened and 
endangered (T&E) species in the study area such as the Indiana bat, the gray bat, and running 
buffalo clover. In addition to T&E species, the Floyds Fork watershed provides habitat to over 
100 species of birds and 19 mussel species, making this watershed home to the most diverse 
assemblage of mussels in any stream in Jefferson County, Kentucky. 

The Floyds Fork watershed also represents the last undeveloped area of Louisville 
Metro/Jefferson County. Over the past 15 years, growth in the county has rapidly expanded 
eastward from the urban core of Louisville further disrupting habitat and stream function. 
Multiple groups in Jefferson County including the Future Fund, Louisville Metropolitan Sewer 
District and Louisville Metro government, have targeted Floyds Fork for conservation and 
restoration actions to counter the negative effects of increasing urbanization on the watershed. As 
an example, construction of the Parklands of Floyds Fork was completed in 2016 and now 
contains over 4,000 acres of land that are conserved and undergoing various levels of habitat 
restoration. Land acquisition and construction of the Parklands was completed for $120 million 
with over $70 million raised from private sources. At over 2 million visitors per year, community 
support and interest in the restoration of Floyds Fork is high and the implementation of this 
aquatic ecosystem restoration project presents an opportunity to magnify current restoration 
actions in the watershed. 

This study investigates altered stream hydrology and hydraulics, native plant community 
degradation, loss of habitat connectivity, altered wetland communities and native species 
depletion. The NFS and other federal and non-federal agencies are currently implementing 
aquatic ecosystem restoration actions at various locations in the Floyds Fork (Figure 1) 
watershed to address habitat degradation and connectivity for the purpose of habitat restoration, 
fish and wildlife recolonization, water quality improvement and aesthetics for the public. This 
study will strategically connect those projects using land available from the NFS and provide the 
cost effective and highest form and function to the environment. 

The scope of this Section 206 project was structured to target the following parameters: 

1. Contribute to National Ecosystem Restoration (NER) through 
restoration of degraded ecosystem structure, function, and dynamic 
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processes to a less degraded, more natural condition. 
2. Improve natural headwater stream functions of sedimentation, 

erosion, hydraulic forces and hydrologic fluctuations. 
3. Improve richness and abundance of native plants, fish and wildlife 

in both riverine and riparian communities. 
4. Allow streams increased access to their floodplains, where 

floodwaters can spread out, deposit sediments, soak into the soil, and 
dissipate their erosive energy. 

5. Restoration of stream channels that have been modified over 
time, allowing fish and aquatic organisms to return in greater 
abundance. 

6. Filter contaminants, store water, and recharge the groundwater. 
7. Restore aquatic, lower riparian, and upper riparian zone habitats 

that have become degraded. 
8. Increase the habitat area for endangered bats and improve 

stream quality for possible endangered mussel population. 

1.2 LOCATION 

1.2.1 Study area 

Floyds Fork meanders for approximately 62 miles from its headwaters in southwestern Henry 
County to its confluence with the Salt River in Bullitt County, Kentucky.  The Floyds Fork 
watershed is 285 square miles with 122 square miles contained in eastern Jefferson County, 
Kentucky. The project is composed of four study areas (three located in eastern Jefferson 
County and one in northern Bullitt County). The four sites that comprise the study area were 
identified by overlaying current and planned restoration actions with parcels and stream reaches 
that were previously identified by multiple stakeholders in the watershed for future restoration 
actions. The specific boundary of proposed restoration actions at each site was further refined 
based on variables such as topography, soil composition, floodplain extents and property 
ownership. This mapping exercise allowed the Project Delivery Team (PDT) to quickly identify 
the four sites, which provide high opportunity for restoration as well as increase habitat 
connectivity in the watershed. 

Until recently, new development beyond Interstate 265 has generally avoided the eastern reaches 
of Jefferson County. This has allowed for the Floyds Fork corridor to remain relatively intact 
from development and serve as a natural buffer on the eastern border of Jefferson County. 
Topography, distance to employment centers, large land tracts, and limited public infrastructure 
(i.e. public sewer and water service) have all contributed to a default preservation of the area. 

More recently, suburban development patterns have begun to threaten the Floyds Fork corridor 
with loss of threatened and endangered species habitat; floodplain connectivity; and riparian 
habitat quality. In the early 1990s community and state leaders anticipated this development 
trend and began to actively preserve land, as well as establish a conservation overlay to protect 
the drainage from encroachment. The Future Fund, Inc., and 21st Century Parks, Inc., two 
Kentucky based nonprofit corporations, were central organizational outgrowths of this effort. 
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1.2.2 Project areas 

The project is comprised of four project areas (three located in eastern Jefferson County and one 
in Bullitt County). Shown in Figure 1 are the four project areas known as Long Run, Walker, 
Chenoweth Run and Glory Road.  These project areas were identified based on existing 
conditions and opportunities to implement aquatic ecosystem restoration projects. The USACE 
recently completed a Planning Assistance to States (PAS) project that consisted of conservation 
mapping for the Salt River Collaborative which produced maps illustrating the story of habitat 
cores and connectivity across the basin.  The maps helped to identify where there were gaps for 
the areas that are already protected. The protected areas are lands that currently have a 
conservation easement or are part of a park along Floyds Fork.  The study areas help to fill those 
gaps and with the NFS’s intimate knowledge of the watershed, four locations were identified. 

Figure 1 also shows the protected areas mentioned in the previous paragraph which helped create 
a visual display of areas where additional conservation connectivity by implementing restoration 
measures can be created. The protected areas are those in conservation easements, parks, 
government lands and areas owned by The Future Fund.  Historic agriculture and continued 
suburban development has resulted in the loss and degradation of high-quality riparian and 
floodplain habitat in the study area. Geomorphic processes have been altered through a variety of 
natural and anthropogenic means. Channel relocation, straightening, and dredging are a few 
examples of modifications which have occurred over the years to support agricultural and 
residential development. These modifications have severely altered the natural condition of the 
streams within Floyds Fork watershed. The alterations have resulted in channel incision, stream 
bank instability, reduced diversity of habitat, high sediment loading, and widespread embedded 
substrates. The combination of these factors has impaired aquatic habitat and offers significant 
opportunity for improvement. 

After evaluating other restoration projects in the basin, sites were selected from areas that would 
fill the gaps and were available parcels. For all locations, we have letters of support from 
Louisville Metro and Bullitt County. Below is a brief summary of the four sites: 

Long Run   
The Long Run site is a tributary of the main stem of Floyds Fork and is located close to the 
Parklands of Floyds Fork’s Beckley Creek park.  This site is the closest to the Louisville Loop 
which is a multi-use trail 19 miles of which runs through the Parklands. This parcel contains 47 
acres and 5375 linear feet of stream frontage. This location has a drainage area of 28.8 mi², a 
mean annual flowrate of 42 cubic feet per second (cfs), and the land use is agricultural. 

Walker 
The Walker location is along the main stem of Floyds Fork and is a mile south of the Long Run 
site.  The location has leased agricultural development and has a large road bridge preventing 
stream meandering. This parcel contains 11 acres and 2000 linear feet of stream frontage. This 
location has a drainage area of 138.3 mi² and a mean annual flowrate of 197 cfs. Although the 
drainage area of this location is relatively large, streamflow can drop to very low levels during 
dry parts of the year. These dry periods generally occur seasonally in the late summer through 
fall and can stress stream dwelling organisms. Currently, the land is being used to produce 
agricultural crops. 
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Chenoweth Run 
The Chenoweth Run site is a tributary of Floyds Fork and is in southern Louisville Metro and is 
the only site that has the hydric soil Otwood Silt Loam. This site also has a road bridge and the 
streams have high velocities, characterized by bedrock with minimal gravel and cobble.  This 
parcel contains 36 acres and 4200 linear feet of stream frontage. This location has a drainage 
area of 16.5 mi² and a mean annual flowrate of 24 cfs. While the drainage area is relatively small 
at this site, streamflow rarely falls below 1 cfs even during periods of prolonged drought. This is 
likely due to groundwater exchange and other factors which contribute to the stream’s baseflow. 
The location has active agricultural fields on the west side of the tributary and fallow fields in the 
east side. 

Glory Road 
The Glory Road site is in Bullitt county and has several incised feeders from the mainstem.  
Steeper slopes are at this location with areas of active erosion. The ecosystem restoration area is 
off the Floyds Fork main stem. This parcel contains 20 acres and 1900 linear feet of stream 
frontage. This location has a drainage area of 221.3 mi²and a mean annual flowrate of 303 cfs. 
This site has the largest drainage area of all sites and therefore experiences the largest flows. 
Numerous small ephemeral tributaries flow through this site and into the main stem of Floyds 
Fork. There are fallow fields in the area of proposed restoration. 

4 



Figure 1- Project areas are Long Run, Walker, Chenoweth Run and Glory Road 

1.3 STUDY AUTHORITY 

Section 206 of the Water Resources Development Act of 1996, Public Law 104-305, authorizes 
the Secretary of the Army to carry out a program of aquatic ecosystem restoration with the 
objective of restoring degraded ecosystem structure, function, and dynamic processes to a less 
degraded, more natural condition considering the ecosystem’s natural integrity, productivity, 
stability, and biological diversity. Within the project areas selected in this feasibility study, 
alterations of hydrology and hydraulics have caused and will continue to cause severe ecological 
impacts to natural systems. No passive recovery of any habitat is expected; however, stream 
reaches and terrestrial habitats within the selected sites are stable and are not expected to 
significantly degrade in the future.  The implementation of restoration measures discussed in 
this report will connect significant patches of habitat critical for maintaining healthy populations 
of organisms. 
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1.4 RELEVANT PRIOR STUDIES AND REPORTS 

There are no USACE projects or prior studies in the Floyds Fork watershed. However, there are 
numerous planning documents and active conservation projects associated with the conservation 
and development of the area. Below is a brief synopsis of several key documents and projects 
generated by other agencies and organizations. These documents and other resources were used 
to inform plan development (Figure 1). Many of the studies listed speak to preservation, and by 
preserving or protecting areas along the watershed, this will allow for the restoration of the four 
study areas which is a primary focus of this feasibility study. 

Floyds Fork Development Review Overlay District (1993) - The district extends along Floyds 
Fork from the Oldham County to the Bullitt County lines. The regulation identifies certain 
development activities which are subject to review and approval by the Louisville and Jefferson 
County Planning Commission to determine potential effects on sensitive resources such as 
stream corridors, trees and vegetation, and historic features. The overlay district is important to 
the Floyds Fork watershed in identifying anthropogenic activities usually related to urban 
development which can lead to degradation of ecosystems and deforestation leading to increased 
erosion, all of which could lead to an increase of waste materials. 

Louisville & Jefferson County Parks and Open Space Master Plan (1995) – This plan was a 
product of the Livability Committee of Cornerstone 2020 (Comprehensive Plan). The plan called 
for a parks and open space system that “helps to define future community form by functioning as 
an environmental framework within which urban growth occurs as discrete neighborhoods rather 
than undifferentiated suburban development.” This open space structure was to be primarily built 
around Louisville’s creeks and other waterways, thereby conserving key wildlife and biological 
resources which tend to concentrate along the stream corridors. The master plan helped preserve 
biodiversity along the Floyds Fork watershed. 

The Fork: The Floyds Fork Greenway Master Plan (2008) - Long-range planning document 
prepared by 21st Century Parks for the system of Parks (The Parklands) established or to be 
established along the Floyds Fork corridor in eastern Jefferson County. The Parklands follows an 
approximate 21 mile stretch of Floyds Fork and includes nearly 4,000 acres of protected lands. 
The Parklands consists of four parks: Beckley Creek Park, Pope Lick Creek Park, Turkey Run 
Park and Broad Run Park. This plan was adopted by the Louisville Planning Commission in 
2010 and is supporting the goals and objectives of this feasibility study. The Parklands Master 
Plan identifies the following land preservation goals: 

• 2,000 acres of forestland; 
• 400 acres of restored native meadowlands; 
• 50 acres of restored wetlands; 
• 7 miles of restored stream banks; and 
• 400 acres converted to sustainable agriculture. 

Floyds Fork Area Study: A Framework for Growth (2010) – Louisville Metro Government’s 
planning document created to guide development patterns in the Floyds Fork corridor. This plan 
builds on the form districts proposed in Cornerstone 2020, which was at that time Louisville 
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Metro’s comprehensive plan. This study anticipated the increased development pressure that was 
projected to follow the completion of the Floyds Fork Greenway. 

Louisville & Jefferson County Parks and Open Space Master Plan (2016) - An update to the 
1995 Master Plan. Plan objectives include the identification, preservation and enhancement of 
riparian corridors, wetlands and woodlands, as well as significant habitat for wildlife and 
threatened, endangered, and special concern species. The Floyds Fork corridor represents an 
important component of regional planning efforts to increase the connectivity and quality of 
parks and open space that encircle Jefferson County. 

Lower Salt River Conservation Vision Map (2016-2019) – A USACE PAS study that assisted 
multiple land trusts, conservation organizations and government agencies in the Commonwealth 
of Kentucky with the following goals related to the lower Salt River Watershed and consisted of: 

1. Understanding of shared conservation goals 
2. Collaboration on existing conservation efforts 
3. Identification of priority lands for future conservation; and 
4. Development of an implementation strategy for conservation of the priority lands 

The mapping products were accomplished through a multi-stakeholder visioning process to 
refine and integrate individual agency and organization conservation goals. Phase II of the 
project produced approximately a dozen maps which included prior converted wetlands, resilient 
and connected lands and flooding and water quality to name a few. 

The South Floyds Fork Vision – Louisville Metro Government created an advisory group, which 
began in 2017 and is an ongoing process resulting in a plan that will provide guidance for 
authentic, healthy, equitable, sustainable, and well-connected growth in the South Floyds Fork 
area. The South Floyds Fork study area is in southeast Jefferson County, and is bounded by 
Bardstown Road to the south, Shelbyville Road to the north, the Gene Snyder Expressway to the 
west, and the county line to the east. The 4,000-acre Parklands of Floyds Fork is an asset for 
Louisville Metro that includes four major parks linked by a park drive, an urban trail system, and 
watershed. The Parklands will spur development and increase population in the area and the 
South Floyds Fork Vision will serve as a guide for future development and infrastructure 
investment in and around the study area. 

Plan 2040 (adopted 2019) - Louisville Metro Government’s comprehensive planning document, 
which identifies policies and long-term direction for land use, parks, open space, transportation, 
and economic growth. Plan 2040 proposed a form-based zoning approach based on the pattern of 
traditional neighborhood and commercial development in Louisville/Jefferson County. The plan 
also recommended land acquisition and protection in areas that were considered to have special 
natural or cultural resources including the Floyds Fork corridor, reinforcing that natural areas 
along the watershed should be protected to enhance and maintain biodiversity along the 
watershed. 
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2 AFFECTED ENVIRONMENT – EXISTING CONDITIONS 

Anthropogenic activities have altered the landscape in the project area resulting in  pronounced 
channel incision to bedrock, stream bank instability, degradation of riparian habitat, enhanced 
habitat for invasive species, reduced diversity of riverine, wetland, riparian habitat and 
floodplain forest, high sediment loading, and widespread embedded substrates. The combination 
of these factors has resulted in an impaired ecosystem across aquatic, riparian, floodplain forest 
and wetland habitats illustrated in Figure 2 as an Ecosystem Conceptual Model. 

Figure 2- Ecosystem Conceptual Model Illustrating State of Existing Condition 

This conceptual model was validated and verified with multiple field site visits, sampling, 
analysis and coordination with Federal and State Agencies.  The following narrative will explain 
the specification of this degraded habitat across common environmental themes. 

2.1 CLIMATE 

Climate data was gathered from the nearest National Oceanic and Atmospheric Administration 
weather station at the Louisville Weather Forecast Office (latitude 38.1150 and longitude -
85.6444) at 635 ft. above sea level (National Oceanic and Atmospheric Administration 2020). 
This station collected temperature and precipitation data between 1981 and 2010. The climate of 
the area is temperate with below freezing winters and hot summers. The average monthly 
temperature is 58.2°F. The average hottest month is July with a mean high of 88.7°F. The coldest 
average month is January, with the mean low being 26.8°F. The average yearly precipitation is 
44.91 inches. The wettest average month is May (5.27 inches), and the driest average month is 
September (3.05 inches). 

A complete qualitative analysis of climate change preparedness and resilience is included in 
Engineering Appendix B2, a summary of that analysis’ findings is included here. Climate data 

8 

   

 
  

     
    
  

   
   

        
    
   
    

  
    
    

    

 

    
    

 
  

 
 



was gathered for the project area assessing the historic trends and the projected trends in the 
hydrometeorology.  The Climate Hydrology Assessment Tool (CHAT) was used to assess 
observed and projected streamflow trends over the available period of record from 1945 through 
2014.  The Nonstationarity Detection (NSD) tool was used to assess whether the assumption of 
stationarity is valid for the given observed hydrologic time-series data set. For the historic 
trends, based on the literature review, there is consistent consensus among the available sources 
supporting trends of increasing historically observed temperatures within the region. Nationally, 
annual average temperatures have increased over the continental U.S. by 1.2°F from 1986-2015 
and 1.8°F relative to the beginning of the last century. Observed changes in historic precipitation 
have more uncertainty associated with them, however there are substantial indications that 
increasing trends in rainfall have occurred. In the project area, precipitation was observed to 
increase between 5 and 15 percent. No significant trends are found in the streamflow record 
when analyzed using the CHAT; the NSD tool supports that no significant changes exist in the 
observed streamflow record. 

For future projected trends, based on the literature review, there is a consensus of increasing 
trends in temperature and precipitation. Increases in annual average temperature of about 2.5°F 
are expected over the next few decades regardless of future greenhouse gas emissions, 
Temperature increases ranging from 3° to 8°F are expected by the end of the century, depending 
on whether the world follows a higher or lower future emission scenario. Precipitation for the 
winter and spring is projected to show increases in annual rainfall of approximately 10% to 20%. 
Additionally, the frequency of intense storms is projected to increase.  The annual precipitation 
falling during the heaviest 1% of events is expected to increase 20% to 29%. There is less 
literature consensus regarding trends in future streamflow, however the CHAT’s projections 
demonstrate evidence of increasing streamflow peaks of approximately 49 cfs/year on Floyds 
Fork and this increase is considered statistically significant.  It should be noted that substantial 
uncertainty exists within the future climate projections from the CHAT. 

Results from the USACE Vulnerability Assessment tool were analyzed for the project area and 
found no combined outstanding vulnerabilities compared with other HUCs across the continental 
United States. Residual risk was analyzed through the two major business lines of the project: 
ecosystem restoration and flood risk management.  Table 9-8 in the Climate Assessment in 
Appendix B adequately summarizes the climate related residual risk for this study. 

2.2 GEOLOGY, SOILS, AND PRIME FARMLAND 

Floyds Fork is in the Outer Bluegrass physiographic province of Kentucky. The Outer Bluegrass 
is characterized by limestone, dolomite, and shale of Late Ordovician and Silurian age (USGS 
2001). The abundant limestone is prone to weathering, which produces sink holes, sinking 
streams, springs, caves, and soils (Kentucky Geological Survey 2012). The relief of the region is 
typically low to moderate with soils ranging from thick overtop of limestone and thin overtop of 
dolomite and shale. The soils of the Outer Bluegrass are fertile because the Ordovician limestone 
contains phosphate minerals, which are natural fertilizers. 

There are seven soil types present at the project areas. The most prevalent soil type is the Nolin 
silt loam, which is a deep, well drained, bottomland soil that has high agricultural productivity 
potential. All soil types present within the project areas are prime farmland soils, except for the 
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Faywood-Beasley-Rock outcrop complex. The Faywood-Beasley-Rock outcrop complex only 
makes up a small portion (< one acre) of overall soils and is only found at the Glory Road site. 
Most soils in the project areas have likely been degraded due to years of tilling, fertilization, 
pesticides, and loss of carbon from crop production. 

Most soils found in the project areas are not hydric soils. The most likely hydric soils occur at 
the Chenoweth Run site within the Otwood silt loam complex. These soils are moderately well 
drained soils with a fragipan that restricts water flow, with some pooling and surface water. 

Table 2 - Soil types present at the Floyds Fork habitat restoration sites 

Soil Name Prime Drainage Classification Hydrologic 
Farmland Soil Group 

Nolin silt loam, 0 to 2 percent Yes Well drained B 
slopes, occasionally flooded 
Elk silt loam, 0 to 2 percent slopes, Yes Well drained B 
occasionally flooded 
Elk silt loam, 2 to 6 percent slopes, Yes Well drained B 
occasionally flooded 
Otwood silt loam, 2 to 6 percent Yes Moderately well drained C/D 
slopes, occasionally flooded 
Otwood silt loam, 6 to 12 percent Yes Moderately well drained C/D 
slopes, occasionally flooded 
Woolper silty clay loam, 2 to 6 Yes Well drained C 
percent slopes 
Faywood-Beasley- Rock outcrop No Well drained C 
complex, 25 to 60 percent slope 

2.3 SURFACE WATER AND OTHER AQUATIC RESOURCES 

2.3.1 Surface Water 

All project areas are located in the Upper Floyds Fork and Lower Floyds Fork watersheds 
(Hydrologic Unit Codes (HUC) 0514010208 and 0514010210 respectively), which are within the 
Salt River basin. The Floyds Fork begins its headwaters in Oldham and Henry Counties near 
LaGrange and Smithfield, Kentucky. It flows southwest for approximately 62 miles until 
reaching its confluence with the Salt River in Shepherdsville, Kentucky. The Floyds Fork 
watershed is the largest and least impacted watershed in Jefferson County, and intersects with the 
outer portions of the Louisville Metro Area. The Long Run, Walker, and Chenoweth Run Sites 
are located in Jefferson County, and the Glory Road Site is located near the Jefferson County 
border in Bullitt County. 

Despite most of the Floyds Fork watershed being in a metropolitan area it is in relatively good 
health compared to others in Jefferson County. It contains the most diverse mussel population of 
any stream in Jefferson County (see section 2.4.2), which is an indicator of a healthy watershed 
(MSD, 2020). Floyds Fork was included in the Nationwide Rivers Inventory maintained by the 
National Park Service in 1982 for outstandingly remarkable value regarding fish resources, 
geologic resources, recreational value, and scenic resources (Nationwide Rivers Inventory, 
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2020). However, the biological diversity and habitat quality of the watershed are deteriorating, 
caused mostly by non-point source pollution and development (MSD, 2020). 

There are several threats currently facing the Floyds Fork watershed. The largest existing threat 
to the watershed is intense development in the northeastern portion of Jefferson County, which is 
causing loss of riparian habitat, stream channelization, and increased turbidity from construction. 
Fecal coliforms exceed recreational standards about one-third of the time, which is likely caused 
by septic systems, wastewater overflow, and animal waste from farms (MSD, 2020). Nutrient 
enrichment can also be an issue in the watershed and is caused by chemically treated lawns and 
golf courses, agricultural runoff, septic tanks, and wastewater overflow (MSD, 2020). There are 
a number of increasingly prevalent threats to the watershed, and many stream segments in the 
watershed are on the Kentucky 305b list for aquatic life or recreational contact impairment. 

2.3.2 Groundwater 

The Floyds Fork watershed has karst features present including several sinkholes found 
throughout the area (University of Kentucky Floyds Fork Watershed Stakeholder Engagement 
Meeting). There is likely groundwater in the project areas, however the watershed is not within a 
Source Water Protection Area, as designated by the Kentucky Department for Environmental 
Protection to safegaurd sources of drinking water, and has no permitted public water withdrawals 
(Kentucky Department for Environmental Protection, 2020). 

2.3.3 Floodplains 

All project areas are located entirely within the floodplains of Floyds Fork or its tributaries 
(FEMA, 2020). Two project areas, Long Run and Walker, are located within a regulatory 
floodway (FEMA, 2020). 

2.3.4 Wetlands 

Wetlands have become a rare natural resource in Kentucky. The state has lost more than 81% of 
the wetlands that were present prior to European development (KWA, 2020). According to the 
National Wetlands Inventory (NWI) no wetlands were mapped at the project areas other than the 
in-stream channel. However during a site visit on September 9, 2020 a system of four small 
interconnected wetlands were discovered at the Chenoweth Run project area (Figure 3). Upon 
further investigation, United States Geological Survey (USGS) soil scientists determined these 
wetlands occurred on top of a historic stream bed at Chenoweth Run. These wetlands would be 
considered wetlands under federal jurisdiction. 
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Figure 3- Location of existing wetlands found at the Chenoweth Run site. 

Wetlands were historically much more common in the Bluegrass physiographic province 
(Campbell, 2012). These wetlands historically would have occurred in the floodplains of streams 
and rivers and were frequently flooded. Additionally, the valleys of Kentucky historically had a 
high population of beavers, which contributed to the creation of wetlands in the region 
(Biebighauser, 2015; Campbell, 2012). Wetland restoration and creation activities have been 
successful in the long-term in the Bluegrass physiographic province and can have a myriad of 
ecological benefits including, carbon sequestration, nutrient capture, sediment capture, and 
increasing biodiversity (Biebighauser, 2015; Campbell, 2012). 
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2.4 FISH AND WILDLIFE HABITATS 

2.4.1 Terrestrial and Aquatic Habitats and Plant Communities 

There is one in-stream habitat and four terrestrial habitats and subsequent plant communities 
which can be found across the Floyds Fork project areas. These consist of Outer Bluegrass 
stream, central Kentucky floodplain forest, cultivated fields, emergent wetlands and pasture. The 
majority of the Project Areas are made up of cultivated fields and pasture, which offers little to 
no habitat for wildlife. Additionally, existing Kentucky floodplain forest present at the Project 
Areas have been disturbed through a long history of agricultural and cultural use of the land, 
which predates the earliest historical imagery dated 1955. To assess habitat quality during site 
visits plant species were documented for all project areas and a Floristic Quality Assessment 
(FQA) was conducted for each project area, and streams were assessed using the Qualitative 
Habitat Evaluation Index (QHEI) method. There were 107 unique plant species inventoried 
within the project areas (Table 3) which had an average FQA score of 1.75 out of a possible 10, 
and the streams assessed had an average QHEI score of 52.25 out of a possible 100. These scores 
indicate that the terrestrial and aquatic habitats within the project areas have been degraded to a 
low habitat quality, which is unlikely to improve without restoration. 

Table 3- Plant species observed at all Floyds Fork aquatic ecosystem restoration project areas. 

Common Name Scientific Name 
boxelder maple Acer negundo 
silver maple Acer saccharinum 
sugar maple Acer saccharum 
Ohio buckeye Aesculus glabra 
swamp agrimony Agrimonia parviflora 
garlic mustard Alliaria petiolata 
wild garlic Allium canadense 
common ragweed Ambrosia artemissifolia 
giant ragweed Ambrosia trifida 
hog peanut Amphaecarpa bracteata 
burdock Arctium minus 
mugwort Artemissia vulgaris 
wild ginger Asarum canadense 
common milkweed Asclepias syriaca 
paw paw Asimina triloba 
false nettle Boehmeria cylindrica 
rye brome Bromus secalinus 
hedge bindweed Calystegia sepium 
trumpet creeper Campsis radicans 
Frank's sedge Carex frankii 
awl-fruited sedge Carex stipata 
fox sedge Carex vulpinoidea 
bitternut hickory Carya cordiformis 
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shagbark hickory Carya ovata 
hackberry Celtis occidentalis 
poison hemlock Conium maculatum 
silky dogwood Cornus amomum 
roughleaf dogwood Cornus drummondii 
red-twig dogwood Cornus sericea 
honewort Cryptotaenia canadensis 
orchard grass Dactylis glomerata 
deertongue grass Dichanthelium clandestinum 
Chinese yam Dioscorea polystachia 
Carolina elephant's foot Elephantopus carolinianus 
Virginia rye Elymus virginicus 
annual fleabane Erigeron annua 
burning bush Euonymus alatus 
wintercreeper Euonymus fortunei 
white ash Fraxinus americana 
green ash Fraxinus pensylvanicus 
blue ash Fraxinus quadrangulata 
bedstraw cleaver Galium aparine 
small-flowered crane's bill Geranium pusillum 
ground ivy Glechoma hederacea 
honey locust Gleditsia triacanthos 
fowl manna grass Glyceria striata 
wild hydrangea Hydrangea arborescens 
black walnut Juglans nigra 
American water-willow Justicia americana 
wood nettle Laportea canadensis 
Chinese privet Ligustrum sinense 
spicebush Lindera benzoin 
tulip poplar Liriodendron tulipifera 
Japanese honeysuckle Lonicera japonica 
Amur honeysuckle Lonicera maackii 
creeping Jenny Lysimachia nummularia 
osage orange Maclura pomifera 
black medic Medicago lupulina 
yellow sweet clover Melilotus officionalis 
white mulberry Morus alba 
red mulberry Morus rubra 
golden ragwort Packera aurea 
Virginia creeper Parthenocissus quinquefolia 
Oriental lady's thumb Persicaria longiseta 
timothy grass Phleum pratensis 
ribwort plantain Plantago lanceolata 
common plantain Plantago major 
sycamore Platanus occidentalis 
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Kentucky bluegrass Poa pratensis 
Jacob's ladder Polemonium reptans 
cottonwood Populus deltoides 
common cinquefoil Potentilla reptans 
swamp white oak Quercus bicolor 
bur oak Quercus macrocarpa 
hispid buttercup Ranunculus hispidus 
creeping yellowcress Rorripa sylvestris 
multiflora rose Rosa multiflora 
cutleaf coneflower Rudbeckia laciniata 
wild petunia Ruellia strepens 
curly dock Rumex crispus 
black willow Salix nigra 
black snakeroot Sanicula odorata 
sandbar willow Salix exigua 
tall fescue Schedonorus arundinaceus 
woodland stonecrop Sedum ternatum 
silphium perfoliatum Silphium perfoliatum 
common greenbrier Smilax rotundifolia 
Carolina horsenettle Solanum carolinense 
tall goldenrod Solidago altissima 
Johnson grass Sorghum halepense 
chickweed Stellaria media 
dandelion Taraxacum officianalis 
basswood Tilia americana 
poison ivy Toxicodendron radicans 
red clover Trifolium pratense 
white clover Trifolium repens 
winged elm Ulmus alatus 
American elm Ulmus americana 
red elm Ulmus rubra 
wingstem Verbesina alternifolia 
giant ironweed Vernonia gigantea 
corn speedwell Veronica arvensis 
common vetch Vicia sativa 
field pansy Viola bicolor 
riverbank grape Vitis riparia 
fox grape Vitis vulpina 
heartleaved alexander Zizia aptera 

The Floyds Fork and its tributaries can be described as Outer Bluegrass streams. This stream 
type occurs in the Outer Bluegrass Region of Kentucky and is characterized by limestone and 
shale substrates. The Floyds Fork and its tributaries within the project areas are high-gradient 
streams, which means they have a velocity greater than 0.5 feet per second and contain a 
frequent sequence of riffle, run, and pool habitats. Riffles are areas of shallow fast-moving water 
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that moves across coarse substrate, which is exposed above water, runs are areas of moderately 
deep water that flows smoothly over coarse and fine substrates, and pools are areas of deep 
sluggish water that sits overtop of fine substrates. This regular variation of depth, velocity, and 
substrate in Outer Bluegrass Region streams allow a diverse community of fish and aquatic 
macroinvertebrates to exist. Unfortunately, the Floyds Fork and its tributaries have been altered, 
through anthropogenic disturbances, to be less sinuous. This has caused the streams to cut down 
all the way to bedrock substrates for large stretches, become disconnected from the floodplain, 
and have higher velocities during storm events. This results in long stretches of stream with 
similar substrate (often bedrock), similar depths (often the loss of pools and riffles), and thus the 
loss of species diversity which relies on habitat variation. 

The central Kentucky floodplain forest occurs on the elevated banks and bottomlands of major 
streams in the Bluegrass Region and occurs on all project areas. Typically, the forest located 
directly on the bank consists of black willow, boxelder maple, eastern cottonwood, green ash, 
silver maple, and sycamore trees. As you move further away from the streambank onto the flats 
of the first floodplain terrace and low ridges a richer bottomland hardwood community develops 
which includes American elm, black gum, black walnut, Carolina buckthorn, Drummond’s 
dogwood, green ash, ironwood, Ohio buckeye, pawpaw, pin oak, redbud, red elm, red maple, 
shellbark hickory, spicebush, sweetgum, white ash, and wild cane. The Floyds Fork sites have 
been mostly deforested with a narrow strip of streambank community persisting as a buffer to 
agriculture or old field habitats. Some remnant bottomland hardwood species remain in these 
strips (e.g. black walnut, spicebush, etc.) and indicate that prior to development these floodplains 
consisted of a rich bottomland hardwood forest, however many invasive species dominate 
including bush honeysuckle, Chinese privet, Japanese honeysuckle, and multiflora rose. 

Four small emergent wetlands are found at the Chenoweth Run project area. Within and around 
these wetlands a distinct plant community can be found. Common species include common 
woodreed, rough barnyard-grass, rough marsh-elder, water purslane, and various sedges (Carex 
species did not have fruit for species level identification). These wetlands (Figure 3) would have 
historically been surrounded by forest however are now mown regularly and are a part of the 
surrounding pasture. 

Cultivated fields can be found at Chenoweth Run, Long Run, and the Walker Site, and is the 
dominant community type for those sites. The typical plant community that can be found in 
cultivated fields consists of ruderal weedy species that grow during the fallow season. These 
species are typically annuals or invasive perennials that are generally eradicated or suppressed by 
herbicide during each growing season to allow for corn or soybean production. Species observed 
at the project areas in this community included bearded beggar-ticks, black medic, bush 
honeysuckle, common chickweed, common plantain, common ragweed, creeping cinquefoil, 
creeping jenny, creeping yellowcress, garlic mustard, ground ivy, Johnson grass, Kentucky 
bluegrass, lesser burdock, orchard grass, poison hemlock, red clover, tall fescue, and white 
clover. 

The pasture plant community located at the Glory Road and Chenoweth Run project areas are the 
most prevalent communities at those sites. Based on historical imagery these sites have been 
maintained as open land and show a history of agriculture. The sites were most recently used for 
hay production and are still dominated by tall fescue and Kentucky bluegrass, which are two 
exotic invasive grasses commonly found in central Kentucky pastures. Today the Glory Road 
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project area appears as though it is mown periodically, although the presence of some woody 
plants and several forbs commonly associated with open floodplains indicates that it may not 
have been used for hay production in several years. Other common species include black medic, 
black walnut, Canada onion, curly dock, Frank’s sedge, garlic mustard, giant ragweed, green ash, 
honey locust, ironweed, red maples, tall goldenrod, and winged elm. The Chenoweth Run project 
area is mown more regularly and lacks the aforementioned woody species. 

2.4.2 Fauna 

2.4.2.1 Fishes 
The Floyds Fork watershed has a fish community that is typical of that found in the Bluegrass 
Region, with 43 species of fish being known from the basin (Table 4), with the exception of 
rainbow trout which the Kentucky Department of Fish and Wildlife Resources (KDFWR) stocks 
3,600 of a year. No fishes of conservation concern have been found in the watershed, and species 
found are indicative of those found in impacted Bluegrass Region streams. An intensive survey 
of fish species specifically within the project areas has not been conducted. It can be reasonably 
concluded that species richness of fish within the project areas would be less than that of the 
watershed given the difference in area. However, the species known from the watershed would 
have the opportunity to utilize habitat within the project areas if conditions are appropriate (i.e., 
improved connectivity, quality, and abundance of habitat). 

Table 4- Fish species that have been observed in the Floyds Fork watershed between 1981 and 2013. 

Common Name Scientific Name 
Rock Bass Ambloplites rupestris 
Yellow Bullhead Ameiurus natalis 
Central Stoneroller Campostoma anomalum 
White Sucker Catostomus commersonii 
Spotfin Shiner Cyprinella spiloptera 
Steelcolor Shiner Cyprinella whipplei 
Greenside Darter Etheostoma blennioides 
Rainbow Darter Etheostoma caeruleum 
Fantail Darter Etheostoma flabellare 
Johnny Darter Etheostoma nigrum 
Orangethroat Darter Etheostoma spectabile 
Banded Darter Etheostoma zonale 
Northern Studfish Fundulus catenatus 
Blackstripe Fundulus notatus Topminnow 
Western Mosquitofish Gambusia affinis 
Northern Hogsucker Hypentelium nigricans 
Brook Silverside Labidesthes sicculus 
Green Sunfish Lepomis cyanellus 
Warmouth Lepomis gulosus 
Bluegill Lepomis macrochirus 
Longear Sunfish Lepomis megalotis 
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Redear Sunfish Lepomis microlophus 
Striped Shiner Luxilus chrysocephalus 
Scarlet Shiner Lythrurus fasciolaris 
smallmouth Bass Micropterus dolomieu 
Spotted Bass Micropterus punctulatus 
Largemouth Bass Micropterus salmoides 
Black Redhorse Moxostoma duquesnei 
golden Redhorse Moxostoma erythrurum 
Bigeye Shiner Notropis boops 
Silverjaw Minnow Notropis buccatus 
Silver Shiner Notropis photogenis 
Rosyface Shiner Notropis rubellus 
Sand Shiner Notropis stramineus 
Mimic Shiner Notropis volucellus 
Stonecat Noturus flavus 
Rainbow Trout Oncorhynchus mykiss 
Logperch Percina caprodes 
Blackside Darter Percina maculata 
Suckermouth Minnow Phenacobius mirabilis 
Bluntnose Minnow Pimephales notatus 
Fathead Minnow Pimephales promelas 
Creek Chub Semotilus atromaculatus 

2.4.2.2 Macroinvertebrates 
Floyds Fork supports many aquatic macroinvertebrates with 298 unique species being found 
between 1981 and 2013, including 19 species of freshwater mussels (Table 5). No 
macroinvertebrates of conservation concern have been found in the watershed, and species found 
are indicative of those found in impacted Bluegrass Region streams. An intensive survey of 
aquatic macroinvertebrate species specifically within the project areas has not been conducted. It 
can be reasonably concluded that species richness of aquatic macroinvertebrates within the 
project areas would be significantly less than that of the watershed given the difference in area. 
However, the species known from the watershed would have the opportunity to utilize habitat 
within the project areas if conditions are appropriate (i.e., improved connectivity, quality, and 
abundance of habitat). 

Table 5- Freshwater mussel species found in the Floyds Fork watershed between 1981 and 2013. 

Common Name Scientific Name 
Mucket Actinonaias ligamentina 
Slippershell Alasmidonta viridis 
Threeridge Amblema plicata 
Asian clam Corbicula fluminea 
Spike Elliptio dilatata 
Wabash Pigtoe Fusconaia flava 
Plain Pocketbook Lampsilis cardium 
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Fatmucket 
White Heelsplitter 
Flutedshell 
Fragile Papershell 
Washboard 
Pink Heelsplitter 
Kidney Shell 
Giant Floater 
Pimpleback 
Mapleleaf 
Creeper 
Pistolgrip 

Lampsilis siliquoidea 
Lasmigona complanata complanata 
Lasmigona costata 
Leptodea fragilis 
Megalonaias nervosa 
Potamilus alatus 
Ptychobranchus fasciolaris 
Pyganodon grandis 
Quadrula pustulosa 
Quadrula quadrula 
Strophitus undulatus 
Tritogonia verrucosa 

2.4.2.3 Mammals 
The Floyds Fork Watershed is host to several types of mammals, with the nearby Parklands of 
Floyds Fork anecdotally reporting 19 species present at the park. Although there has been no 
specific mammal inventory done these are species common to the Bluegrass Region of Kentucky 
and include the eastern gray squirrel (Sciurus carolinensis), gray fox (Urocyon 
cinereoargenteus), fox squirrel (Sciurus niger), raccoon (Procyon lotor), river otter (Lontra 
canadensis), striped skunk (Mephitis mephitis), Virginia opossum (Didelphis virginiana), white-
tailed deer (Odocoileus virginianus), and various other small mammals including different mice, 
shrews, voles, and moles. 

A number of bat species are also present in the watershed. There are three federally listed bat 
species with ranges that overlap with the project areas including (Myotis grisescens), Indiana bat 
(Myotis sodalis) and northern long-eared bat (Myotis septentrionalis). These species are all 
known to have roosting habitat in Jefferson County, Kentucky, and at least two, the gray bat and 
Indiana bat, are known to have roosting habitat in the Floyds Fork watershed (USFWS, 2020). 
However, most land in the project areas is devoted to agriculture or pasture and offers no useful 
habitat for these declining species. There has been no survey of these bats conducted within the 
project areas and it is unclear if they currently occur within them. A detailed description of the 
threatened and endangered bats can be found in section 2.5. 

2.4.2.4 Reptiles and Amphibians 
According to the web site iNaturalist (Accessed: February 9, 2020) there are a range of 
amphibians that are known to occur in Jefferson and Bullitt counties. Some of the most common 
frog species that would be expected to occur in the project areas include the American toad 
(Anaxyrus americanus), Fowler’s toad (Anaxyrus fowleri), northern cricket frog (Acris 
erepitans), spring peeper (Pseudacris crucifer), Cope’s gray tree frog (Hyla chrysoscelis), 
American bullfrog (Lithobates catesbeianus), green frog (Lithobates clamitans), and wood frog 
(Lithobates sylvaticus). Some of the most common salamander species that would be expected to 
occur include the eastern newt (Notophthalmus viridescens), southern two-lined salamander 
(Eurycea cirrigera) and cave salamander (Eurycea lucifuga). These are salamanders that are 
typically found in ponds, along streams, and around karst topography respectively, and are 
tolerant of disturbance. 
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There are also a number of reptiles that occur in Jefferson and Bullitt counties. The most 
common species that would be expected to occur in the project areas include the common garter 
snake (Thamnophis sirtalis), queensnake (Regina septemvittata), ring-necked snake (Diadophis 
punctatus), black kingsnake (Lampropeltis nigra), snapping turtle (Chlydra serpentina), eastern 
musk turtle (Sternotherus odoratus), common box turtle (Terrapene carolina), and Common 
Slider (Trachemys scripta). These reptiles are common in the area and are able to exist in 
impacted habitats found in the project areas. 

One species of reptile, the Kirtland’s snake, is listed by the state as threatened and is known to 
occur in Jefferson County. This species spends most of its time underground in moist soil and 
feeds on a diet mostly of worms and other subterranean invertebrates, typically near streams and 
other water bodies. It is not known if this species occurs in the Floyds Fork watershed; however 
it is possible it could use the area if habitat is improved. 

2.4.2.5 Resident and Migratory Birds 
The project areas are in Bird Conservation Region (BCR) 24 (USFWS, 2008). This region 
contains some of the most extensive forest in the central part of the country and is a source of 
habitat for forest dwelling species. Restoration of floodplain forests is a priority in this region as 
they are utilized as a staging area for migratory waterfowl which pass through the region, and as 
breeding grounds for Wood Ducks. The USFWS has designated 26 species of migratory birds to 
be of conservation concern for BCR 24 (USFWS, 2008). Of those, 16 have been found within 
the Floyds Fork watershed (Table 6; eBird, 2020). An intensive survey of bird species 
specifically within the project areas has not been conducted. It can be reasonably concluded that 
species richness of birds within the project areas would be less than that of the watershed given 
the difference in area. However, the species known from the watershed would have the 
opportunity to utilize habitat within the project areas if conditions are appropriate (i.e., improved 
connectivity, quality, and abundance of habitat). 

Table 6- Migratory Birds of Conservation Concern that have been documented in the Floyds Fork 
watershed.  Data taken from eBird [accessed September 8, 2020]. 

Common Name Scientific Name 
Bald Eagle Haliaeetus leucocephalus 
Peregrine Falcon Falco peregrinus 
Solitary Sandpiper Tringa solitaria 
Whip-Poor-Will Caprimulgus vociferus 
Red-Headed Melanerpes erythrocephalus 
Woodpecker 
Loggerhead Shrike Lanius ludovicianus 
Sedge Wren Cistothorus stellaris 
Wood Thrush Hylocichla mustelina 
Blue-Winged Warbler Vermivora cyanoptera 
Prairie Warbler Setophaga discolor 
Cerulean Warbler Setophaga cerulea 
Worm-Eating Warbler Helmitheros vermivorum 
Kentucky Warbler Geothlypis formosa 
Henslow’s Sparrow Ammodramus henslowii 
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Painted Bunting Passerina ciris 
Rusty Blackbird Euphagus carolinus 

2.5 THREATENED AND ENDANGERED SPECIES 

Early coordination with the USFWS was initiated on March 13, 2018. The USFWS offered 
comments in accordance with the Endangered Species Act and the Fish and Wildlife 
Coordination Act on April 12, 2018 (Appendix A), which have been incorporated in this DPR. 
Per an official species list from the USFWS (Appendix A) there are 11 federally listed species 
that have ranges that overlap with one or more of the project areas (Table 7). There are no 
designated critical habitats within any of the project areas. 

Table 7- Threatened and Endangered species with ranges that overlap with the Floyds Fork aquatic 
ecosystem restoration project area. 

Common Name Scientific Name Status Location 
Mammals 

Clams 

Gray Bat 
Indiana Bat 
Northern Long-Eared Bat 
Clubshell 

Myotis grisescens 
Myotis sodalis 
Myotis septentrionalis 
Pleurobema clava 

E 
E 
T 
E 

All 
All 
All 
GR 

Plants 

Fanshell 
Orangefoot Pimpleback 
Pink Mucket 
Rabbitsfoot 
Ring Pink 
Kentucky Glade Cress 
Running Buffalo Clover 

Cypogenia stegaria 
Plethobasus cooperianus 
Lampsilis abrupta 
Quadrula cylindrica cylindrica 
Obovaria retusa 
Leavenworthia exigua laciniata 
Trifolium stoloniferum 

E 
E 
E 
T 
E 
T 
E 

GR 
GR 
GR 
GR 
GR 

GR, CR 
CR, LR, W 

Abbreviations: E = endangered; T = Threatened; All = All project areas; GR = Glory 
Road; CR = Chenoweth Run; LR = Long Run; W = Walker. 

Three federally listed bat species have ranges that overlap with all project areas (Table 7), and all 
three species are known to have important roosting habitat in Jefferson County, Kentucky and 
could utilize habitat in the project areas if available. All three species spend winter in caves or 
other similar structures. Gray bats will also utilize such structures during the summer for roosting 
and forming maternity colonies. In contrast, Indiana and Northern Long-eared bats use a variety 
of forested habitat for roosting and forming maternity colonies. Suitable roost trees for Indiana 
bats are greater than 5 inches diameter at breast height (DBH), can be living or dead, and exhibit 
any of the following characteristics: exfoliating bark, broken limbs, broken tops, cracks, and 
crevices. Suitable roost trees for northern long-eared bats include habitat suitable for Indiana bats 
as well as trees as small as 3 inches DBH and tree cavities (USFWS 2020). Forested habitat is 
important to all three species for foraging and traveling. Indiana bats and gray bats commonly 
utilize forested corridors along streams, while northern long-eared bats tend to forage more in the 
interior of forests (USFWS 2020). All three species forage on insects. Gray bats and Indiana bats 
often forage over streams, rivers, lakes, and ponds, consuming insects that spend the larval phase 
of their life cycle in water, which can be negatively affected by excessive sediment and 
contaminants in the water (USFWS 2020). 
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There are six species of freshwater clams that have ranges which overlap with the Glory Road 
project area, and which do not overlap with any of the other project areas (Table 7). 
Sedimentation, channelization, runoff from urban areas, and water pollution are all factors that 
have contributed to the decline of mussel populations in Floyds Fork (USFWS 2020). As filter 
feeders, mussels are sensitive to contaminants and function as indicators of water quality. 

Two federally listed plant species have ranges which overlap with some of the project areas. 
Kentucky glade cress’s range overlaps with the Chenoweth Run and Glory Road project areas 
and running buffalo clover’s range overlaps with the Long Run, Walker, and Chenoweth Run 
project areas. 

The Kentucky glade cress is a small herbaceous annual which grows on calcareous glades and is 
only found in Jefferson and Bullitt Counties in Kentucky. There is a degraded dolomite glade 
which occurs to the southwest of the Glory Road project area. This site was surveyed for 
Kentucky glade cress in March of 2020 by the Office of Kentucky Nature Preserves botanists 
and was not able to be located (Appendix A). There are plans by the Office of Kentucky Nature 
Preserves to propagate seed from a nearby Kentucky glade cress population and introduce it to 
the glades near the Glory Road project area (Appendix A). Additionally, there is a state listed 
species, ringseed rush (Juncus filipendulus) that was found at the glade site during a site visit on 
June 12, 2020 (Appendix A). 

The running buffalo clover is an herbaceous perennial plant which grows in partially shaded 
woodlands, mowed areas (lawns, parks, cemeteries), and along streams and trails. This species 
requires periodic disturbance and is thought to have originally thrived under conditions created 
by bison moving across the landscape. In Kentucky most populations are found on stream 
terraces in the bluegrass, which provide enough disturbance to maintain suitable habitat. No 
running buffalo clover was located at any project area during botanical surveys on June 11 and 
12, 2020. 

2.6 RECREATIONAL, SCENIC, AND AESTHETIC RESOURCES 

Floyds Fork is a recreational hotspot for the region. The Parklands of Floyds Fork (The 
Parklands) offers approximately 4,000 acres of publicly accessible land near the project areas, 
which allows for public access to the stream. It is designated as a Blue Water Trail by the 
Kentucky Department of Fish and Wildlife Resources (KDFWR) and has seven canoe/kayak 
launches starting at Long Run park ending at the confluence of Floyds Fork and the Salt River at 
a KOA campground. Floyds Fork offers fishing opportunities with ample bank access. Sport fish 
species include bluegill, channel catfish, largemouth bass, rainbow trout, smallmouth bass, and 
spotted bass. Additionally, Floyds Fork is used by The Parklands as an outdoor classroom for 
educational programs and camps. 

Floyds Fork offers views of forests, cliffs, and other green space, which are becoming rarer in 
the Louisville metropolitan area. The project areas offer kayakers and others using the stream for 
recreational use the ability to see wildlife, fall leaf change, seasonal wildflowers, and winter 
scenes. 
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2.7 CULTURAL RESOURCES 

USACE searched the online database of the National Register of Historic Properties (NRHP) 
maintained by the National Park Service, the Kentucky Office of State Archaeology (OSA), and 
USACE GIS files to identify any previously recorded archaeological sites and above ground 
structures located within any of the project areas. A review of the online database maintained by 
the National Park Service did not identify any NRHP listed historic properties within the project 
areas. The search of the NRHP database identified the NRHP-listed Fisher House (JF-249) which 
is located within a half mile radius of the Walker Property. 

A search of the OSA database identified eight previously recorded archaeological sites either 
located within or adjacent to the project areas. These sites are listed in Table 8. 

Table 8- Previously recorded archaeological sites located within or adjacent to the project areas. Data 
taken from Kentucky Office of State Archaeology [database accessed October 6, 2020]. 

Site Cultural Affiliation / Site Type NRHP Status 
Number 

Undetermined Prehistoric / Open Unevaluated 
15JF482 Habitation without Mounds 

Late Archaic / Open Habitation Not Assessed 
15JF495 without Mounds 

Undetermined Prehistoric / Open Not Assessed 
15JF498 Habitation without Mounds 

Middle and Late Archaic / Open Not Assessed 
15JF505 Habitation without Mounds 

Undetermined Prehistoric; 20th Inventory Site (does not 
Century / Open Habitation without currently meet NR criteria) 

15JF783 Mounds 
Early Archaic and Late Prehistoric; 
20th Century / Open Habitation 

Inventory Site (does not 
currently meet NR criteria) 

15JF787 without Mounds 
Mid-19th to Mid-20th Century / Inventory Site (does not 

15JF812 Historic Farm - Residence currently meet NR criteria) 
Middle Archaic and Fort Ancient; Not Assessed 
Mid-19th to Mid-20th Century / 

15JF876 Open Habitation without mounds 

Portions of the project areas have been previously surveyed. In 1976, Phillip James DiBlasi with 
the University of Louisville conducted an archaeological reconnaissance survey for the 
relocation of Taylorsville-Fischerville Road (KY State Road 155) (DiBlasi 1976). The 1976 
reconnaissance did not identify any archaeological sites within the project areas. A second 
archaeological survey was carried out in 2011 as part of the Billtown Road Interceptor and 
Billtown Road Force Main / Pump Station project. Michael Curran of Cultural Resource 
Analysts carried out the survey for Redwing Ecological Services, Inc. and identified three 
archaeological sites (15JF783, 15JF787, and 15JF876) within the project areas. The 2011 survey 
recommended that the three sites within the force main and interceptor were not eligible for the 
NRHP. The 2011 survey also recommended that additional survey work was needed at the three 
sites in order to determine their eligibility for listing in the NRHP (Curran 2011). In 2011, 
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Kentucky Archaeological Survey (KAS) carried out a reconnaissance level survey of the area at 
the request of the Future Fund Inc. in order to reassess previously recorded archaeological sites 
located on the Clem Farm property (Maggard 2011). KAS revisited sites 15JF787 and 15JF788 
and recommended an additional survey for each site to define the extent of each site boundary. 
These archaeological sites mentioned above were previously recorded and will be reevaluated for 
their eligibility for listing in the NRHP under the terms of a Programmatic Agreement (PA) 
executed between the Kentucky State Historic Preservation Office (SHPO) and USACE on April 
27, 2021 covering the project areas (Appendix E). 

2.8 AIR QUALITY 

The U.S. Environmental Protection Agency (USEPA) Office of Air Quality Planning and 
Standards has set National Ambient Air Quality Standards (NAAQS) for six principal pollutants, 
called “criteria” pollutants. They are carbon monoxide, nitrogen dioxide, ozone, lead, 
particulates of 10 microns or less in size (PM-10 and PM-2.5), and sulfur dioxide. Ozone is the 
only parameter not directly emitted into the air, but forms in the atmosphere when three atoms of 
oxygen (O3) are combined by a chemical reaction between oxides of nitrogen (NOx) and volatile 
organic compounds (VOC) in the presence of sunlight. Motor vehicle exhaust and industrial 
emissions, gasoline vapors, and chemical solvents are some of the major sources of NOx and 
VOC, also known as ozone precursors. Strong sunlight and hot weather can cause ground-level 
ozone to form in harmful concentrations in the air. 

Jefferson and Bullitt Counties are classified as in nonattainment for ozone NAAQS. The most 
recent 8-hour ozone standard was set in 2015 and has six classifications (Table 9). The 8-hour 
ozone NAAQS is based on the annual fourth-highest 8-hour average concentration, averaged 
over three years, and cannot exceed a concentration of 0.070 parts per million (ppm). Jefferson 
and Bullitt Counties classification is marginal (Table 9). 

Table 9- EPA 8-hour ozone classifications. 

Classification Concentration (ppm) 
Extreme 0.163 and above 
Severe-17 0.111 up to but not including 0.163 
Severe-15 0.105 up to but not including 0.111 
Serious 0.093 up to but not including 0.105 
Moderate 0.081 up to but not including 0.093 
Marginal 0.071 up to but not including 0.081 

Part of Jefferson County is also listed as being in nonattainment for sulfur dioxide. However, that 
part is a small southwestern portion of the county outside of the project boundary and the Floyds 
Fork watershed (Figure 4). 
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Figure 4- Floyds Fork Ecosystem aquatic ecosystem restoration Project shown with Floyds 
Fork Watershed and Jefferson County sulfur dioxide nonattainment area 

2.9 NOISE 

Changes in noise are typically measured and reported in units of A-weighted decibels (dBA), a 
weighted measure of sound level. The primary sources of noise within the project areas include 
everyday vehicular traffic along nearby roads (typically between 50 and 60 dBA at 100 feet) and 
farm equipment such as tractors on surrounding farmland (92 dBA). Noise ranging from about 
10 dBA for the rustling of leaves to as much as 115 dBA (the upper limit for unprotected hearing 
exposure established by the Occupational Safety and Health Administration) is common in areas 
where there are sources of recreational activities, construction activities, and vehicular traffic. 
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2.10 HAZARDOUS AND TOXIC SUBSTANCES 

The following steps were taken to complete phase I environmental site assessments for each 
project area: 1) the USEPA Envirofacts database was queried regarding the potential location of 
any Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) or 
Resource Conservation and Recovery Act (RCRA) sites in the vicinity of the proposed project; 
2) a nationwide environmental title research database was queried for the presence of 
brownfields, superfund sites, and underground storage tanks; 3) historical imagery for each site 
was reviewed for evidence of prior hazardous or toxic waste contamination; 4) site visits were 
made to each project area and visual evidence of contamination was searched. 

The database reviews revealed there are no CERCLA sites, brownfields, or superfund sites 
within one mile of any of the project areas. Additionally, the historical imagery and site visits did 
not indicate any evidence that would suggest contamination of hazardous and toxic waste. There 
are four EPA-regulated RCRA facilities located within one mile of the Long Run and Walker 
project areas (Table 10). Additionally, there are seven underground storage tanks within one mile 
of the Long Run and Walker project areas. These are located up-gradient from the Walker 
project areas and cross-gradient from the Long Run project area. Given their distance from the 
sites (approximately 0.25 miles) and the nature of the project they are not expected to have any 
effect on the project areas (see appendix A for maps showing the locations of RCRA facilities 
and underground storage tanks). There are no RCRA facilities within one mile of any other 
project area. 

Table 10- Resource Conservation and Recovery Act (RCRA) sites in the vicinity of the Long Run and 
Walker Project Areas. 

RCRA Facility Address 
Godbey Auto Body Inc. 2303 S. English Station Rd Louisville, KY 

Quality Products 2821 S. English Station Rd. Louisville, KY 

Pegasus Transportation Inc. 2903 S. English Station Rd. Louisville KY 

Lausman Oil Company Inc. 14800 Taylorsville Rd. Fisherville, KY 

2.11 SOCIOECONOMIC AND ENVIRONMENTAL JUSTICE 

Under Executive Order 12898 “Federal Action to Address Environmental Justice in Minority 
Populations and Low-Income Populations,” Federal agencies are directed to identify, address, 
and avoid disproportionately high and adverse human health or environmental effects on 
minority and low-income populations. 

Data from the U.S. Census Bureau was gathered for both Jefferson and Bullitt Counties. The 
2019 Population Estimate for Jefferson County, Kentucky was 766,757. Ethic percentages are as 
follows: Jefferson County 71.8% Caucasian, 22.4% black or African American, 3.0% Asian, and 
2.5% two or more races. Additionally, 78.0% of Jefferson County residents are age 18 and 
above, and 16.7% are age 65 and over. The 2019 population estimate for Bullitt County, 
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Kentucky was 81,676. Bullitt County is 95.9% Caucasian, 1.4% black or African American, 
0.6% Asian, and 1.6% two or more races. Additionally, 78.4% of Bullitt County residents are 
age 18 and above, and 16.2% are age 65 and over. Median household income for both Jefferson 
and Bullitt Counties in 2019 was $54,357 and $63,348 respectively. This compares to a median 
income of $52,295 for the state, and $68,703 nationally. Individuals below the poverty level for 
both Jefferson and Bullitt Counties were estimated to be 15.4%, and 7.8% respectively. This 
compares to a poverty rate of 16.3% statewide, and 10.5% nationally. 

3 PLAN FORMULATION 

3.1 PROBLEMS AND OPPORTUNITIES 

3.1.1 Problems 

The study area suffers from many different ecosystem impacts including habitat loss, loss of 
riparian zone and decreases in biodiversity resulting from degraded hydrologic and hydraulic 
conditions. 

Existing conditions were defined using an ecosystem conceptual model shown in Figure 5.  The 
model also serves as the basis for the Future Without Project (FWOP) condition and shows what 
has been impacted.  This ecosystem conceptual model starts with drivers from human 
development (anthropogenic activities) and illustrates negative effects in the ecosystem. These 
models are useful to illustrate simplified relationships between drivers, stressors and impacts to 
habitat change. 

Anthropogenic activities create stressors on the environment driver by land use changes from 
agriculture and or wetlands to a more impervious surface. This dramatically increases run off in 
the project area, causing flashy streams, incised banks and fragmentation of habitat. 

The following problems were identified over the course of this study process: 

• Various human-caused and natural disturbances introduce additional 
instability to which rivers and streams adjust. Human-caused disturbances 
include, channelization, and urbanization. The result is loss of fluvial 
geomorphic processes in the form and function of streams and the 
interaction between streams and the landscape around them. 

• Urbanization and suburbanization in a watershed result in hydrologic 
changes that alter the geomorphology of stream channels. One of the most 
obvious changes is a deepening of the stream bed and undercutting and 
slope failure of the stream banks. Changes to the stream often accompany 
degradation of ecosystem health in the watershed. These include a 
decrease in sediment grain size due to the combined influence of 
watershed erosion and the sort of slope failure. Stream channel widening 
often occurs, as does the formation of braided channels. Sediments, 
nutrients, combustion products, and fecal coliforms are delivered directly 
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from the watershed to the stream, without the beneficial influence of 
passage through groundwater or riparian zones in reducing these 
undesirable inputs. These all contribute to the degradation of hydrologic 
regime – Natural streams throughout the Floyds Fork watershed have been 
channelized with uniform depths, over wide channels, and homogeneous 
substrates lacking sinuosity, a lack of riparian vegetation, limited 
floodplain connectivity, and few, if any natural characteristics. Multiple 
studies ((Parola, Vesely, Croasdaile, & Hansen, 2007) (Allgeier 2018)) 
have found that many portions of the Floyds Fork watershed have 
experienced an ongoing degradational trend of downcutting within the 
mainstream channel. Specific gage analysis indicates that the channel near 
the Fisherville stream gage has incised by approximately 2-ft since the 
1940’s. This degradational process has implications on poor bank stability, 
disconnection of the floodplain, and promotion of head-cut erosion within 
the watershed. 

• Loss of riparian zone - riparian deforestation causes channel narrowing, 
which reduces the total amount of stream habitat and ecosystem per unit 
channel length and compromises in-stream processing of pollutants. Most 
development in the watershed has been historically restricted to within the 
boundary of Interstate 265, however more recently suburban development 
has begun within the Floyds Fork corridor. This recent development has 
begun to encroach upon threatened and endangered species habitat, as well 
as reduce floodplain connectivity and riparian habitat quality. 

• Streambed erosion and degradation has resulted in bank instability and 
channel incision. These processes have led to streambed substrate that is 
dominated by bedrock and high velocity flow regimes. This erosive 
environment is an ecologic stressor and limits good habitat development 
and stability. 

• Loss of species richness – Aquatic habitats have been negatively impacted 
due to the loss of riparian cover, altered floodplain areas and stream 
modification/channelization, degraded water quality from storm water 
runoff, low water levels, and non-native plan infestations. Reduced 
richness and abundance (quality) of native plant species per community 
type is a problem with one of the primary ecosystem drivers. 

3.1.2 Opportunities 

Problem and opportunity statements were framed in terms of the federal objective and the 
specific study planning objectives, defined in a manner that does not preclude the consideration 
of all potential alternatives and does not include discussion of potential solutions. The 
opportunity in the four study areas within the Floyds Fork watershed is to restore tributary 
streams, riparian (shoreline) zone habitat, fish habitat, and forested floodplain habitat in the study 
area. This opportunity allows for the increase of scarce high-quality habitat by increasing habitat 
connectivity and native biodiversity while providing habitat for threatened and endangered 
species. An important opportunity exists to manipulate existing geomorphology and drainage 
features to successfully reestablish an acceptable hydrogeomorphic setting for native plant 
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communities and stream communities. Several opportunities exist to increase the following: 

• Native species richness 
• Wetland habitat 
• Linear feet of viable and connected stream habitats 
• Acres of healthy riparian habitats 

3.2 OBJECTIVES AND CONSTRAINTS 

3.2.1 Planning Objectives 

Planning objectives are statements that describe the desired results of the planning process by 
solving the problems and taking advantage of the opportunities identified. The planning 
objectives must be directly related to the problems and opportunities identified for the study and 
will be used for the formulation and evaluation of plans. Objectives must be clearly defined and 
provide information on the effect desired, the subject of the objective (what will be changed by 
accomplishing the objective), the location where the expected result will occur, the timing of the 
effect (when would the effect occur) and the duration of the effect. The planning objectives are 
specified as follows: 

1. Reestablish quality and connectivity of riparian habitats 
2. Reestablish quality and connectivity of riverine habitats. 

Riparian ecosystems emerge within floodplains. Riparian species are semi-terrestrial plants and 
animals that are influenced regularly by freshwater. Riparian areas extend from the edge of a 
river and upwards to the edges of upland habitats. Riparian ecosystems are themselves dynamic 
and interact with both aquatic and terrestrial components of the landscape. Riparian plant 
communities develop along the same longitudinal, lateral, and vertical spatial gradients that 
define the physical attributes of floodplains (Naiman, Decamps and McClain 2005). 

Riverine floodplains are dynamic systems that play an important role in the function and ecology 
of rivers. Where floodplains are connected to a river and periodically inundated, interactions of 
land, water, and biology support natural functions that benefit river ecosystems and people. 

3.2.2 Planning Constraints 

Constraints are factors which limit the planning process. Each feasibility study has a list of 
constraints which are unique to the particular study. Constraints can be considered universal as 
they form the basis for any study. Study specific constraints are statements of things unique to a 
specific study and identify what the alternative plan should avoid. Listed below are the universal 
constraints and study specific constraints which have been identified for the Floyds Fork Aquatic 
Ecosystem Restoration Feasibility Study. 
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Study Specific Constraints: 
• Do not induce localized flooding through anthropogenic 

activities. 
• Avoid modifications to existing vehicular bridges. 

Universal Constraints: 
• Avoid, minimize impacts, or provide mitigation for historic 

properties that will be affected by the project including sites with 
historic, cultural, or archaeological significance. 

• Avoid impacts to federally listed threatened and endangered 
species found in the watershed. 

• Avoid or minimize adverse impacts to waters of the U.S., including 
wetlands. 

• Per USACE policy, sites potentially containing Hazardous, 
Toxic, and Radioactive Waste (HTRW) are to be avoided. 

• The project must comply with all applicable federal laws, laws 
of the Commonwealth of Kentucky, Executive Orders of the 
President, and regulations of the USACE. 

3.3 MOST PROBABLE FUTURE WITHOUT PROJECT CONDITION 

A prediction of the future conditions (50-year time horizon) of the project area in the 
absence of the project forms the basis for comparing alternative plans discussed in this 
study. Information describing the existing conditions in the area, on-going projects, and any 
information on future activities in the area were used to predict future conditions that relate 
to the project goals and objectives. This prediction describes the future that the project area 
will face if no action is taken. The National Environmental Policy Act (NEPA) requires 
that one of the alternatives evaluated for each project be a “no action” alternative. This 
essentially sets a baseline against which action alternatives may be evaluated and helps 
ensure that any action taken is in the public interest. The description of the area in the 
absence of the project is directly analogous to the no action alternative. Alterations of 
hydrology and hydraulics have caused and will continue to cause severe ecological impacts 
to natural systems. Although stream reaches and terrestrial habitats within the selected sites 
are stable and are not expected to significantly degrade in the future, no passive recovery of 
any habitat is expected. 

Planning studies that require an assessment of future without project (FWOP) conditions 
must include an assessment of current trends and future climatic conditions, per 
Engineering and Construction Bulletin (ECB) 2018-14. As stated in the Engineering 
Appendix B for this study, generally, projected climate change estimates for this watershed 
and region  show a mean annual air temperature increase of between 0 to 14.4°F by the 
latter half of the 21st century. Additionally, most studies project increases in precipitation, 
especially during the winter and spring seasons, and most projections trend toward more 
intense precipitation events which could result in more frequent floods and droughts.  The 
Climate Hydrology Assessment Tool (CHAT) analysis of observed data shows no 
significant trends, so infrastructure and ecosystem design that uses recent historic data may 
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underrepresent the risk of changing future conditions (see Section 3.5.3 Risk and 
Uncertainty later in this report) and structures should be selected, designed, and placed to 
accommodate such changes. These potential variations in future climate and hydrology 
highlight the importance of the project’s ability to be resilient to future conditions. 

3.4 MEASURES TO ACHIEVE PLANNING OBJECTIVES 

3.4.1 Preliminary Structural and Non-Structural Measures 

In order to understand the system fully before deriving restoration measures, an ecosystem 
conceptual model (Figure 5) was developed by the PDT.  This model generally describes how 
the ecosystem has changed or been altered, at the four sites as well as assists with measure 
identification. The ecosystem conceptual model starts with drivers from human development 
(Anthropogenic Activities) and illustrates negative effects in the ecosystem. The model is useful 
to illustrate simplified relationships between drivers, stressors and impacts to habitat change. The 
anthropogenic activities create stressors on the environment driven by land use changes from 
agriculture and or wetlands to more impervious surfaces. This dramatically increases run off in 
the project area, flashy streams, incised banks and fragmentation of habitat. Thus, exacerbating 
problems with hydrology, geomorphic processes, riparian zone and species richness. 

The consequences of the high stream velocities in the study areas reduce habitat connectivity and 
diversity. This creates a degraded ecosystem and reduces suitable habitat for full life cycle 
development of aquatic and plant species. As higher stream velocities continue to persist into the 
future, banks become more unstable, and the channel becomes more incised resulting in a loss of 
riparian habitat along the banks and in stream habitat - especially biota. This degraded 
environment leads to an increase in invasive species and removal of native species, as well as 
loss of habitat. Specifically, the impacted habitat types were grouped into the main categories 
shown on the right side of the model: Streams, Riparian Zone, Floodplain Forest and Wetlands. 

Resultant restoration measures formulated to meet needs identified from the ecosystem 
conceptual model and planning objectives will consist of in-stream restoration, native plantings 
and wetland creation. Restoration measures will occur at the four study sites and will begin to 
meet objectives between the third and fifth year after construction and will continue to meet 
objectives through the 50-year analysis. For planting measures, two years after the initial 
plantings, the plantings should begin meeting objectives by becoming established and therefore 
successful. It will take some time for plants and trees to grow and fully meet objectives to prove 
the project’s success.  

Two assessments were conducted by the PDT in the summer of 2020 and serve as the basis for 
forecasting the Future with Project (FWP) and FWOP condition. The existing condition of the 
in-stream habitat at each site was measured using a QHEI. This model was USACE approved on 
December 11, 2014. This method is a way to rapidly evaluate the condition of streams based on 
habitat structures and parameters that strongly correlate with fish diversity, which correlates to 
overall stream condition. The existing conditions of the riparian zones and wetlands at each site 
was measured using a FQA. This model was USACE approved on March 7, 2017. This method 
evaluates the condition of terrestrial ecosystems through the process of inventorying all plant 
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species in an area, which have a coefficient of conservatism score associated with them. Each 
species has a coefficient of conservatism score between 1-10. A species with a score of 1 is a 
generalist and can tolerate high levels of disturbance, and a species with a score of 10 is highly 
specialized and can tolerate little to no anthropogenic disturbance. The average of these scores is 
taken, which provides an index that relates to the quality of the habitat. These two assessments 
also guided the PDT in measure identification. 

The FWP condition for all alternatives was derived for in-stream habitat using the QHEI and was 
derived for the riparian zones and wetlands using the FQA. Proposed in-stream work was 
conceptualized and a mock QHEI evaluation was conducted to calculate the benefits of proposed 
in-stream restoration for each potential Project Area. Assumptions made for the mock QHEI 
evaluations were that in-stream restoration would result in a reduction in erosion, and that water 
would be slowed enough with hydraulic structures to retain higher amounts of leaf packs. 
Similarly, for riparian and wetland areas a list of species was developed to be planted for 
bottomland hardwood forest and wetland restoration/creation and a mock FQA was conducted to 
calculate the benefits for each potential Project Area. Assumptions made for the mock FQA’s 
was that all species planted would be successful and although invasive species would be reduced 
by restoration they would still be present at the sites. 

Figure 5- Ecosystem Conceptual Model 

A number of management measures were developed as strategies to address impaired habitat 
types and meet planning objectives.  The following is a brief list of those initial strategies and 
their intended purpose. 

In-stream Habitat Restoration– This strategy would address physical in-stream 
habitat needs, while mitigating the environmental stressors of flashy streams, 
incised banks, and cleared riparian land that have caused the lack of habitat. 
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Specific methods and structures include: 

 Meander induction 
 Grade control structures and channel substrate 
 Riffles 
 Cross-vanes 
 J-hooks 
 Wing-dikes 
 Boulder clusters 
 Cobble bars 
 Woody debris 
 Root wads 
 Logs 
 Riparian buffers 

Geomorphic Contouring –This strategy would address disturbance and 
alteration to natural geomorphic features which mitigates the environmental 
stressors of incised banks and habitat fragmentation. Specific methods and 
structures include: 

 Bank grading 
 Floodplain terracing 
 Topographic diversity 
 Wetland depressions, connected to floodplain 
 Vernal pools 

Soil Amendments – This strategy would address adverse effects to soils from 
invasive plant species and mitigate the stressor soil horizon mixing from farming 
practices. Specific materials and methods include: 

 Organic carbon (leaf litter) 
 Pine saw dust 
 Sand 
 Native topsoils 
 Compaction relief 

- Disking 
- Tilling 

Invasive Species Removal – This strategy would address invasive plant species 
effects on the natural plant community and increase biodiversity. This would 
mitigate the land use change that has occurred, which has driven the natural plant 
community out and allowed an exotic community to establish. Specific materials 
and methods include: 

 Physical removal 
- Site clearing & grubbing 
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- Selective tree removal 
- Understory clearing 

 Chemical removal (herbicide) 

Native Plantings – This strategy would address the absence of native plant 
species and thus the native community type that was historically present. This 
would mitigate the land use change that has occurred, which has driven the 
natural plant community out and allowed an exotic community to establish. 
Specific methods include: 

 Seeding 
 Live plugs 
 Shrubs and trees 
 Source material 

- Contract growing 
- Nursery purchased 

Wetland Habitat Restoration– This strategy would address paucity of 
wetlands, and mitigate the land use changes caused by the draining of wetlands 
as well as the fragmentation of wetlands that has occurred. Specific methods 
include: 

 Wetland creation 
 Attenuation/Detention basin 
 Retention basin (velocity, depth, etc.), channel shape, water quantity 

3.4.1.1 Physical Structural Measures 
Physical structural measures are those ones that actively change the shape and flow 
characteristics of aquatic ecosystems (velocity, depth channel shape, water quantity., etc.) These 
measures seek to naturalize sediment transport and provide a connected stream within the study 
area. Small boulder/cobble riffles, and other small stone structures would be placed at strategic 
points in the riverine stream channel as the primary method to address problems. These small 
stone structures would slow down channel cutting by backing up alluvial materials of silt, sand, 
gravel and small cobble; i.e. cover up pipes with natural alluvium. These structures are not 
intended to halt bank erosion, which is currently in a natural state and beneficial to stream habitat 
and substrate sequestration. At the same time, these stone structures would also provide stream 
connectivity in terms of flowing water and fish passage. To also naturalize sediment transport 
and restore stream habitat, foreign debris would be removed under this measure; foreign debris 
includes broken clay pipe and concrete, wire mesh from broken gabions, riprap from broken 
gabions and failed erosion measures, filter fabric and large pieces of plastic and construction 
material. Specific line items for this measure includes: 
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 Remove foreign debris and trash 
 Install boulder/cobble structures 

o Riffles, cross-vane, etc. 
o Glacial/fluvial stone, rounded to sub-angular 
o Rootwad 

Riffle structures (Figure 6) encompass various types of grade control structures and channel flow 
restrictors which serve to restore streams to their natural grade. They are utilized in areas where 
the goal is to prevent additional down-cutting, preserve and enhance instream habitat, enhance 
floodplain inundation and wetland habitat, and provide stormwater detention to protect streams 
downstream. 
Source: Field Studies Council: Life in Freshwater (http://www.lifeinfreshwater.org.uk/Web%20pages/Rivers/Channels.htm) 

Figure 6- Riffle-Pool Sequence 

In-stream habitat improvements include installing deflectors such as boulders or logs in the creek 
to create habitat for aquatic species to rest behind. Rootwads can be placed individually or in a 
series to protect stream banks along meander bends to deflect currents. They are typically used in 
areas where erosion is a concern, but they also have the potential to greatly enhance in-stream 
habitat. Rootwads promote the formation of pool habitat along the outside meander bends and 
the root fan portion of the rootwads provides overhead cover for the pools (see Figure 7). 
Generally speaking, existing conditions at sites where in-stream restoration features are proposed 
are dominated by incised channels with long stretches of bedrock substrate, and steep eroding 
banks. These existing conditions limit aquatic habitat suitability in that they offer very little in 
terms of structural diversity, refugia potential, or floodplain connectivity. 

The addition of in-stream measures will greatly improve the diversity of available in-stream 
habitat. Features such as cross-vanes slow water flow and create areas where suitable substrates, 
such as gravel and cobble, can accumulate on a streambed which currently exists as a bedrock 
dominated reach. Riffle structures and cross-vanes can be used to redirect erosive flows away 
from unstable bank lines and into the thalweg of the channel, to help sustain in-stream pool 
habitats. Riffle-Pool complexes can be established and offer an immense improvement over 
existing conditions. Additionally, bank grading offers an opportunity to reduce sediment loading 
into the stream and improve floodplain connectivity through the establishment of bankfull 
floodplain benches. 
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diversity and help filter polluted runoff and improve water quality within the Floyds Fork 
watershed. Wetlands provide essential habitat for amphibians, waterfowl, and other aquatic 
life. Several different types of wetlands could be considered and evaluated due to the 
diversity of sites under consideration. Floodplain wetlands along the riparian corridor of the 
streambank could be created by excavating down to an appropriate elevation that would 
allow for overbank flooding on a semi-regular basis. The floodplain topography would be 
designed to be variable and would include depressional wetlands that would collect and 
temporarily store flood waters and storm runoff. Depressional wetlands would serve as 
ephemeral pools for amphibians and other aquatic life. Native plantings would be included 
to enhance the riparian habitat of the floodplain. Other hydrologic options for wetland 
creation involve directing surface water flows to an area prior to discharging into Floyds 
Fork. Such wetlands would provide habitat for aquatic life as well as avian species. Other 
wetland creation options include excavating several groundwater fed wetlands on the site 
which could be isolated or tied into other surface fed wetlands. Important habitat for fish 
and wildlife species that utilize wetland areas would increase as the amount of wetland area 
currently within the project area increases. 

3.4.2 Excluded Measures 

The invasive species measure was excluded before the final array of alternatives milestone 
during the initial screening.  Without continued maintenance of removal, this measure would be 
ineffective. Soil amendments also did not score high because ground disturbance would not 
improve soil quality and would exacerbate invasive species problems. Both scored low as shown 
by the yellow shaded cells in Table 11. 

3.5 FORMULATION AND COMPARISON OF ALTERNATIVES 

3.5.1 Alternative Plan Descriptions 

Management measures are features or activities that can be implemented at a specific geographic 
location to address all or a portion of the identified study problems. Measures can directly 
address the hazards or the way the hazards behave (performance). Most measures do not 
inherently have benefits associated with them, so they must be combined with other measures to 
achieve habitat outputs. Additionally, implementing a combination of measures improves 
connectivity of habitats with the system. It allows stream reaches to be better connected to other 
reaches and tributaries, and better connected to floodplains, which is important for both stream 
health and riparian health. Further, enhancing connectivity between riparian habitats allows for 
better access to habitat for the flora and fauna of an area, permitting the migration of plants and 
animals between larger parcels of habitat, which makes communities and species more resilient. 
A brief description of measures to solve problems and achieve the planning objectives follows: 

 In-Stream restoration. This restoration reduces stream bank erosion, 
minimizing the down-cutting of stream bed, and restoring aquatic ecosystems. 
Aquatic life can then maintain stability within the riverine zone from slowing 
the velocity of the stream so the aquatic life can flourish on the banks and 
within the tributary. 
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 Native plantings. Restoring native plant habitat is vital to preserving 
biodiversity. By creating new native planting areas, each patch of habitat 
becomes part of a collective effort to nurture and sustain the living landscape 
for birds and other animals. 

 Wetland creation.  Wetlands are beneficial to fish and wildlife habitats, 
natural water quality improvement, flood storage, shoreline erosion 
protection, opportunities for recreation and aesthetic appreciation, and natural 
products for use. Wetland creation helps us repair the riparian communities 
and connects with the riverine zone through smaller tributaries. 

Each measure was then screened by ability to fully (1), partially (0.5), or not (0) meet planning 
objectives and avoid constraints (Table 11). Measures were also grouped by impacts to habitat 
type and problems to be solved (Table 11 in blue). Scores were aggregated by measure and 
measures were screened by a break in score equal to or below 2.  This qualified analysis was 
validated by coordination with resource agencies, literature review and professional judgement.  
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Table 11- Development and screening of potential restoration measures. 
Objective Objective Constraint Constraint 
Restore 
Riparain 
Habitat 

Connectivity 
of Native 
Habitat 

Increase 
Biodiveristy 

Streambank 
Erosion 
Control 

No Impact 
to T&E 

No 
Localized 
Flooding 

Screened 
out 

Passed 
Screening 

Potential Restoration Measures 
1.  Geomorphic Contouring - Addresses disturbrance and alteration 
to natural geomorphic features. 
1.a  bank grading 1 1 0.5 1 0 5 1 5 

1.b  floodplain terracing 1 1 0.5 1 0 5 1 5 
2.  In-Stream Habitat - Addresses physical in-stream habitat needs 
2.a  grade control structures and channel substrate 0.5 1 1 1 1 0.5 5 

2.b  riffles 0.5 1 1 1 1 0.5 5 

2.c  cross-vanes 0 1 1 1 1 0.5 4.5 

2.d  j-hooks 0 1 1 1 1 0.5 4.5 

2.e  wing-dikes 0 1 1 1 1 0.5 4.5 

2.f  boulder weirs 0 1 1 0.5 1 0.5 4 

2.g  cobble bars 0 0 1 0 1 1 3 

2.h  rootwads 0.5 1 1 0.5 1 1 5 

2.i  anchored logs 0.5 1 1 0.5 1 1 5 

2.j  woody toe protection 0.5 1 1 0.5 1 1 5 

2.k  step-pool structure 0.5 1 1 1 1 1 5.5 
3.  Soil Amendments - Addesses adverse effects to soils from 
invasive plant species, soil horizon mixing, and farming practices. 
3.a discing 0 0 0 0 1 1 2 

3.b  tilling 0 0 0 0 1 1 2 

3.c  organic carbon introduction 0 0 0 0 1 1 2 

3.d  pine saw dust 0 0 0 0 1 1 2 

3.e sand 0 0 0 0 1 1 2 

3.f  native top soils 0.5 0.5 0.5 0 1 1 3.5 
4.  Invasive Species Removal - Addresses invasive plant species 
effects on the natural plant community. 
4.a  site clearing & grubbing 0.5 0 0 0 0 5 0.5 1.5 

4.b  selective tree removal 0.5 0 0.5 0 0 5 0.5 2 

4.c  understory clearing 0.5 0 0.5 0 0 5 0.5 2 

4.d  herbicide treatments 0.5 0 0.5 0 0 5 0.5 2 

4.e  prescribed burning 0.5 0 0.5 0 0 5 0.5 2 
5. Native Plantings - Addresses the degraded species composition of 
bottomland and riparian forests 
5.a  seeding 1 1 1 0.5 1 1 5.5 

5.b  live plugs 1 1 1 0.5 1 1 5.5 

5.c  transplants 1 1 1 0.5 1 1 5.5 
6.  Wetland Habitat - Addresses paucity of wetlands 
6.a wetland creation 1 1 1 0.5 1 1 5.5 

6.b attenuation / detention basin 0.5 0.5 0.5 0.5 1 1 4 

6.c  retention basins 0.5 0.5 0.5 0.5 1 1 4 

Using the 6 potential restoration measure categories listed above, alternatives were developed to 
include maximum combinability, exclude mutual dependencies in time and space and evaluate 
for completeness - resulting in 17 alternatives. Table 12 illustrates how measures were combined 
to form alternatives at each of the four sites. 
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Table 12- All alternatives and measures listed. 

For the initial screening of alternatives, all 17 were evaluated against the two planning 
objectives, and 7 alternatives were screened for failing to meet one of the two study objectives. 
Two alternatives failed to meet the Objective 1 “Reestablish quality and connectivity of riparian 
habitats” due to a lack of hardwood plantings or wetland restoration (alt 3 & 6).  Five alternatives 
failed to me the Objective 2 “Reestablish quality and connectivity of riverine habitats” due to 
lack of riverine measures (alt 2,5,7,8, & 14).  This resulted in 10 remaining alternatives. 

Habitat Units were developed to support a cost effective/incremental cost analysis (CE/ICA). A 
Habitat Suitability Index (HSI) was used to calculate predicted change in habitat quality in order 
to quantitively weight the habitat units by acre. The HSI is an algebraic function that typically 
uses various habitat structure components as indicators, such as cover, food, and natural 
processes, or biological components of species richness, abundance, evenness, etc.  Two HSIs 
were used for this study: Qualitative Habitat Evaluation Index (QHEI), which reflects the 
stream’s physical habitat quality and Floristic Quality Assessment (FQA), which reflects the 
quality of the plant community as habitat. 

The QHEI is a physical habitat index designed to provide an empirical, quantified evaluation of 
the lotic (flowing) macrohabitat characteristics that are important to fish communities. The 
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maximum possible QHEI score is 100, and the lowest is 0. Since the QHEI model output is a 
score between 0-100, it can be indexed to a score between 0 and 1.0: 

• QHEI Score / 100 = HSIQHEI 

The FQA used is based on West Virginia’s floristic coefficients of conservatism (C value) for 
wetland and riparian plant communities developed by Rentch and Anderson (2006). The C value 
is a numerical number between 0 and 10 that classifies a plant species as a weed (C = 0 – 3), a 
high quality sensitive native plant (C = 7 – 10) and those species in between (C = 4 – 6). The C 
value of the FQA can be used to quantify the past, present and future effects on native plant 
communities. The mean C value for each plant community is calculated by: 

• C = Sum of the Coefficient of Conservatism / # of Native Species 

Since the FQA model output (Coefficient of Conservatism [Mean C]) is a score between 0-10, it 
is easily indexed to a score between 0 and 1.0: 

• Mean C Value / 10 = HSIFQA 

Habitat units were then calculated by multiplying acreage by the HSI numbers developed for the 
QHEI and FQA and representing the existing condition. 

• HSI x Acres Affected (stream or plant community) = Habitat Units (HUs) 

The HSI scores for the QHEI and FQA were then annualized by the following equation. 

• HSIn50 / 50 years = AAHSI 

Average Annual Habitat Units (AAHUs) (Table 13) were then calculated for the QHEI and 
FQA. 

• AAHSI x Plant Community Acres Affected = AAHU 

In order to calculate the lift in habitat benefits, the FWOP and FWP AAHUs were calculated. 

• FWP AAHUs – FWOP AAHUs = Habitat Lift. 

Note that the FWOP habitat units estimate is equal to the current (Existing Condition) habitat 
units present. This has been reasonably assumed based on the following: 1) The majority of 
riparian habitat in the project areas is agriculture, and has remained in agricultural production 
since at least 1955, based on historical imagery. Agricultural land offers very little habitat for 
flora and fauna and scores very low on the FQA, with the Floyds Fork Project areas scoring an 
average of 0.85 out of a possible 10 in agricultural areas. As such it would be difficult for these 
areas to be of any lower quality, due to yearly agricultural practices, and they are expected to 
have stabilized in this degraded state; 2) The Floyds Fork and its tributaries are bound by 
bridges, roads, and active human land use which prevents the streams from migrating within 
their floodplain as they naturally would. As such, the streams have cut down to the underlying 
limestone bedrock and are essentially locked in place. This is preventing the many dynamic 
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processes that would allow the stream to naturally correct itself and would require restoration to 
correct; and 3) The water quality of Floyds Fork has improved since 1984, with the elimination 
of many point sources of pollutants such as mercury, aluminum, phthalate esters, cadmium, 
hydrogen sulfide, and iron. The major current pollutants are sediments, nutrients, and E. coli, 
which are from non-point sources including failing septic systems and agriculture in the 
watershed. These sources are broadly dispersed and difficult to manage. Because agricultural 
land use in the project areas has remained stable since at least 1955, it can be reasonably 
assumed that the water quality of Floyds Fork would remain stable without further intervention 
to eliminate non-point source pollutants. It is important to note however that though the Future 
Fund lands will remain as agricultural lands (refer to Figure 1) though there are some R4 zoned 
lands within the watershed that could be developed as subdivisions by ministerial right. All 
development must comply with the Louisville/Jefferson County Comprehensive plan and land 
development code which will protect environmental concerns as well as the Floyds Fork Overlay 
District. 

3.5.2 Secondary Comparison of Alternative Plans 

The habitat units were calculated by weighting of project acres from Section 3.5. The PDT 
performed a secondary screening of the ten remaining alternatives based on cost effectiveness – 
all plans with low cost per unit output and lift above 10 acres. Rough order of magnitude (ROM) 
costs, habitat lift above 10 acres, average annual costs and cost per unit output were used in 
combination with alternatives to determine cost effectiveness (Table 13 in green).  A natural 
break in habitat units occurs at the 10 acres, and because alternative 17 was a 9.9 the PDT 
rounded up and included in secondary screening.   This screening produced a focused array of 6 
plans with cost effective outputs and the No Action Plan. 

Table 13- Cost effective plans shaded in green. 

Alternative 
Plan Cost 

(ROM) 

Average Annual 
Cost 
CRF 

(i={2.50%], n=50) 

FWP 
AAHUs 

FWOP 
AAHUs 

LIFT in 
HUs 

Cost Per 
Unit 

Output 

Cost 
Effective 
(Yes/No) 

1 $8,492,600 $299,433 11.50 6.35 5.15 $58,142.25 No 
4 $5,431,000 $191,487 16.05 8.79 7.26 $26,375.55 No 
9 $14,352,300 $506,034 35.59 19.16 16.43 $30,799.40 Yes 

10 $12,678,200 $447,010 32.19 16.85 15.34 $29,140.16 Yes 
11 $10,013,000 $353,039 27.48 15.11 12.37 $28,539.93 Yes 
12 $12,722,000 $450,316 26.03 13.67 12.36 $36,433.33 Yes 
13 $13,434,500 $473,674 25.35 14.36 10.99 $43,100.49 Yes 
15 $9,085,600 $320,341 17.25 10.32 6.93 $46,225.20 No 
16 $8,424,300 $297,024 17.55 9.62 7.93 $37,455.79 No 
17 $8,785,600 $309,763 21.95 12.05 9.9 $31,289.21 Yes 

No Action $0 $0 $0 Yes 

Construction rough order of magnitude shown above assume a 12-month initial construction 
duration with subsequent years 2 & 3 for activities which would include re-plantings, mowing, 
and re-application of deer repellant. This establishment period will allow for a better chance of 
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success in areas where the plan calls for plantings. Additional costs were provided by Real 
Estate; Cultural Resources; Planning; Engineering and Design (PED) and construction 
management (CM) to determine a Total Project Cost Summary (TPCS). 

3.5.3 Risk and Uncertainty 
When the costs and outputs of alternative restoration plans are uncertain and/or there are 
substantive risks that outcomes will not be achieved, the selection of a recommended 
alternative becomes more complex. It is essential to document the assumptions made and 
uncertainties encountered during the course of planning analyses. Restoration of some types of 
ecosystems may have relatively low risk. For example, removal of drainage tiles to restore 
hydrology to a wetland area. Other activities may have higher associated risks such as 
restoration of coastal marsh for example, which exist in areas subject to hurricanes. When 
identifying the NER plan, the associated risk and uncertainty of achieving the proposed level of 
outputs must be considered. For example, if two plans have similar outputs but one plan costs 
slightly more, according to cost effectiveness guidelines, the more expensive plan would be 
dropped from further consideration. However, it might be possible that, due to uncertainties 
beyond the control or knowledge of the planning team, the more expensive plan might actually 
produce greater ecological output than originally estimated, in effectively qualifying it as a 
cost-effective plan. But without considering the uncertainty inherent in the estimate of outputs, 
that plan would have been excluded from further consideration. 

A risk and uncertainty analysis have been completed to identify the degree of risk and 
uncertainty associated with this project.  As part of this analysis, a risk register was completed 
which integrates the uncertainty from the hydrology, hydraulics, economics, and other aspects 
of the project into the plan formulation process. Feasibility study team members selected their 
best estimates for project management, planning, environmental, real estate, hydrologic, 
hydraulic, cost engineering, and economic parameters used in the analysis to determine their 
related uncertainty. An abbreviated cost engineering risk analysis assessment is provided in the 
Cost Engineering Report in Appendix C. A discussion of project risks and uncertainties is 
summarized below. 

Hydrology & Hydraulics 
The inundation duration for wetlands is a critical factor in success of plant communities selected 
for implementation. For the inundation duration maps, which were developed using USGS data 
paired with hydraulic modeling can be found in Appendix B. Uncertainties of hydrologic flux 
can be reduced by considering the following: 

• use existing gage data for Floyds Fork to set plant community bench 
elevations; 

• as needed model small tributaries to predict hydro periods and changes; and 
• set geomorphic features to support needed hydro periods. 

A complete qualitative assessment of climate change impacts is included in Engineering 
Appendix B2 and these impacts are summarized in Section 2.1 of this DPR. This climate 
analysis indicates the Floyds Fork Ecosystem Restoration project should expect warmer 
temperatures going into the future and there is a possibility of increasing rainfall and stream flow 
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as well. These potential changes in future climate and hydrology highlight the importance of the 
project’s ability to be resilient to future conditions. Structures should be selected, designed, and 
placed to accommodate future conditions where streamflow could have more erosive power. The 
future conditions also highlight the need for additional habitat creation to offset the amplified 
stresses the environment is anticipated to experience. Higher temperatures and more sporadic 
and unpredictable rainfall make habitats such as wetlands all the more valuable. These wetlands 
will be designed appropriately, with adequate water supply and groundwater considerations, to 
be resilient to a variable and difficult future condition. The same can be said for in-stream 
measures, which must be able to accommodate both increased high-flows, and potentially 
prolonged low-flow drought periods simultaneously. 

Native Plantings 
Native plantings have an associated risk of not establishing due to a variety of unforeseen events. 
Predation from herbivorous animals and insects is a possibility and can be reasonably estimated 
based on baseline surveys of the existing flora and fauna. Weather also plays a large role in the 
establishment success of new plantings where periods of drought or early frost may alter the 
survival percentage of plantings. Although historical records can help to predict the best possible 
location and timing of new plantings, a single unforeseen event may lead to failure. To mitigate 
these risks, planting over several years, overplanting and/or adaptive management and 
monitoring may be incorporated into the overall plan. Uncertainties of planting native plants can 
be reduced by considering the following: 

• using local plant genetics 
• use of soil amendments 
• start with tougher species and add in more sensitive ones later 
• making the planting contract a 5-year contract 

o temporary watering (deep and infrequent) to establish 
o temporary predator control (geese, carp, deer) 

• species selection based on hydrology and geomorphic position 
• develop a planting list with a wider ecological breadth to compensate for 

shifts 
• clear & concise maintenance protocol (O&M Manual) 

3.6 RECOMMENDED PLAN 

Selecting an aquatic ecosystem restoration plan is based on finding the most cost-effective 
alternative measures by comparing the incremental costs and outputs, but it also must be a plan 
that meets more than one project objective and fits within a budget that can realistically be 
achieved. The seven Focused Array alternatives were evaluated against the planning criteria of 
acceptability, completeness, effectiveness and efficiency. Note that the definition applied to 
effectiveness and efficiency was modified from the previous screening for this phase evaluation 
and is described below. Each criterion was rated Low, Medium, or High based on what level the 
alternative met the criteria (Table 14). 
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Table 14- Principles and Guidelines rating for the cost-effective alternatives. 

Alternative Effective Efficient Acceptable Complete 
9 High Medium Medium High 

10 High Medium Medium High 
11 Medium Medium Medium Medium 
12 Medium Low Medium High 
13 Medium Low Medium Medium 
17 Medium Medium Medium Low 

No Action Low Low Low Low 

In the same way that potential measures were screened, the alternatives considered in this analysis were 
screened based on the four evaluation criteria USACE uses in the screening of alternative plans. 
Alternatives considered in any planning study, not just aquatic ecosystem restoration studies, should meet 
minimum subjective standards of these criteria in order to qualify for further consideration and 
comparison with other plans. 

Acceptability 
An aquatic ecosystem restoration plan should be acceptable to state and federal resource agencies and 
local governments. There should be evidence of broad-based public consensus and support for the plan. A 
recommended plan must be acceptable to the non-federal cost-sharing partner. However, this does not 
mean that the recommended plan must be the locally preferred plan. In all alternatives, except for the No 
Action Alternative, the score for acceptability was medium rather than high because there is some 
encroachment into agriculturally leased lands. 

Completeness 
A plan must provide and account for all necessary investments or other actions needed to ensure the 
realization of the planned restoration outputs. This may require relating the plan to other types of public 
or private plans if these plans are crucial to the outcome of the restoration objective. Alternatives that 
provided both strong riverine and riparian connectivity with higher habitat output scored higher in 
comparison to other alternatives. 

Effectiveness 
An aquatic ecosystem restoration plan must represent a cost-effective means of addressing the restoration 
problem or opportunity. It must be determined that the plan’s restoration outputs cannot be produced 
more cost effectively by another agency or institution. The cost effectiveness of the array of alternatives 
was analyzed using IWR-Plan software. This metric assessed how much effort would be involved with 
subsequent operations and maintenance of each alternative once complete.  The PDT discussed adaptive 
management, operations and maintenance and compared the average annual cost to rate each alternative. 

Efficiency 
An aquatic ecosystem restoration plan must make a significant contribution to addressing the specified 
restoration problems or opportunities (i.e., restore important ecosystem structure or function to some 
meaningful degree). Efficiency was rated by reviewing the cost per unit output and where the amount was 
higher in comparison, the alternative received a lower rating. 

This evaluation did not result in screening any alternatives; however, it informed the PDT in 
their interpretation of the results Cost Effectiveness / Incremental Cost Analysis (CE/ICA) 
described in Section 3.5.1. 
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Incremental Cost Analysis 
The subset of cost-effective plans is examined sequentially (by increasing scale and increment of 
output) to ascertain which plans are most efficient in the production of environmental benefits. 
Those most efficient plans are called “best buys.” As a group of measures, they provide the 
greatest increase in output for the least increases in cost. They have the lowest incremental costs 
per unit of output. In most analyses, there will be a series of best buy plans, in which the 
relationship between the quantity of outputs and the unit cost is evident. As the scale of best buy 
plans increases (in terms of output produced), average costs per unit of output and incremental 
costs per unit of output will increase as well. The incremental analysis by itself will not point to 
the selection of any single plan. The results of the incremental analysis must be synthesized with 
other decision-making criteria (i.e., significance of outputs, acceptability, completeness, 
effectiveness, risk and uncertainty, reasonableness of costs) to help the study team select and 
recommend a plan. Through the Institute for Water Resources (IWR) Planning Suite II (v 
2.0.9.1) the CE/ICA was completed which determined three best buys. 

One plan (Alternative 11) did not return outputs at a level that could be considered a best buy 
though was considered cost effective. In addition, Alternative 11 scored only as high as a 
medium for all principles and guidelines ratings (Table 14). Table 15 provides a summary of the 
three best buy plans, as well as linear footage and acreage for measures included in each 
alternative. Figures 9 and 10 show the IWR Planning Suite output. 

Table 15- The three best buy plans and the acreages for restoration measures at each. 
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Figure 9- Results from the IWR Planning Suite for CE/ICA 

Figure 10- CE/ICA results shown as a bar chart. 

3.6.1 Recommended Plan Description 

Plan Evaluation and Recommended Plan 
A recommended plan will be selected by identifying the highest output and lowest cost plan to 
the extent that it is feasible to do so. For NER studies, in order to select a recommended plan, 
professional judgment must be used to capture what numbers alone cannot. For example, if two 
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plans have similar outputs but one plan costs slightly more, according to cost effectiveness 
guidelines, the more expensive plan would be dropped from further consideration. However, it is 
possible that the more expensive plan will produce greater ecological output than originally 
estimated, in effect qualifying it as a cost-effective plan. But without considering the uncertainty 
inherent in the estimate of outputs and using professional judgment to refine the selection 
process, that plan would have been excluded from further consideration. 

Recommended Plan / NER Plan Selection 

Alternative plans that qualify for further consideration, i.e. best buy plans, are compared against 
each other to identify the selected sites and their associated alternatives to be recommended for 
implementation. A comparison of the effects of various plans must be made and tradeoffs among 
the differences observed and documented to support the final recommendation. The effects 
include a measure of how well the plans do with respect to planning objectives including NER 
benefits and costs. Effects required by law or policy and those important to the stakeholders and 
public are to be considered. Previously in the evaluation process, the effects of each plan were 
considered individually and compared to the FWOP condition. In this step, plans are compared 
against each other, with emphasis on the important effects or those that influence the decision-
making process. The comparison step concludes with a ranking of plans. 

Additionally, the CE/ICA process is not able to account for risks and uncertainties associated 
with each plan. The PDT determined that though the incremental cost difference of Alternative 
17 is the lowest of the best buys, the output in habitat alternatives is at a much lower level, 
therefore Alternative 17 was removed from further consideration. In addition, Alternative 17 
scored low comparatively for completeness in the principles and guidelines rating. The PDT then 
focused on comparing alternatives 9 and 10 for the TSP to determine how well each meets the 
two established objectives, which are to establish quality and connectivity of riverine and 
riparian habitats.  

The primary difference between the two remaining best buy plans center around the measures 
considered at the Chenoweth Run site. There are several small tributaries on the east side of 
Chenoweth Run which is where the PDT is proposing wetlands. With the tributaries and soil 
type, the in-stream work included in Alternative 9 was not a prerequisite for ensuring the success 
of a constructed wetland.  There was also some risk and uncertainty of performing in-stream 
work at the Chenoweth Run site based on the existing stream velocities.  There is a possibility 
that the velocity is at a rate that may not keep in stream structures in place and there is existing 
bedrock present, not only within the stream but on the banks as well. Based on risks associated 
with the in-stream measure at that site, Alternative 9 presents more risk to accomplish success 
and potentially higher adaptive management cost relative to Alternative 10. 

Otwood Silt Loam soils are present at the Chenoweth Run site and there are small tributaries that 
also transect that site, which provides high confidence that wetlands can be constructed at that 
location. While Alternative 10 does not include in-stream measures at Chenoweth Run, wetland 
construction and riparian improvements associated with the alternative will protect that stream 
from further degradation, repairing the riparian communities. The PDT determined that these 
factors sufficiently meet the planning objective of restoring riverine and riparian connectivity.  
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Recommended Plan/NER Plan Description 
Alternative 10 is considered the NER Plan and is selected as the Recommended Plan . This 
alternative is the most cost effective and supports the NER through creating the largest 
contiguous wetlands along the Floyds Fork watershed, involving pocket wetlands at the Walker 
and Glory Road sites, a larger wetland creation at Chenoweth Run, native plantings at all four 
locations and in-stream restoration at the Long Run site. See Table 16 for a detailed description 
and Figures 11-14 for site maps. 

Table 16- Description of the Recommended Plan. 

Site and Existing Habitat Restored Habitat Type Acres Restored Lift in Habitat Units 
Long Run (Degraded Floodplain Forest) Bottomland Hardwood Forest 7.19 0.58 
Long Run (Agricultural Field) Bottomland Hardwood Forest 12.48 2.62 
Long Run (Degraded Stream) Restored Stream 7.75 1.82 
Walker (Degraded Floodplain Forest) Bottomland Hardwood Forest 2.67 0.32 
Walker (Agricultural Field) Bottomland Hardwood Forest 5.48 1.48 
Walker (Agricultural Field) Wetlands 1.65 0.53 
Chenoweth Run (Pasture) Bottomland Hardwood Forest 3.50 0.88 
Chenoweth Run (Pasture) Wetlands 13.00 2.86 
Chenoweth Run (Degraded Floodplain Forest) Bottomland Hardwood Forest 6.45 0.32 
Glory Road (Pasture) 
Glory Road (Pasture) 

Bottomland Hardwood Forest 
Wetlands 

12.12 
0.90 

1.58 
0.12 

Totals 73.19 13.09 

3.6.2 Comprehensive Documentation of Benefits 
Per memorandum dated January 5, 2021, USACE Headquarters office issued direction on the 
comprehensive assessment and documentation of benefits in the conduct of USACE water 
resources development project planning. This policy updated previous procedures and 
emphasized and expanded upon policies and guidance to ensure the USACE decision framework 
considers, in a comprehensive manner, the total benefits of project alternatives, including equal 
consideration of economic, environmental, and social categories. The directive pertained to pre-
and post-authorization decision documents (reports), as well as other decision documents 
approved under delegated authorities. This directive applies immediately to all USACE elements 
having Civil Works planning, engineering, design, construction, and operations & maintenance 
responsibilities and focuses on four main categories which are addressed in the next four 
sections. 

3.6.2.1 National Economic Development (NED) Benefits 
Founded in 2004, 21st Century Parks, Inc. began its vision of building a park system that would 
preserve the last undeveloped area in eastern Jefferson County/Louisville Metro.  This visitor-
supported public park, known as the Parkland of Floyds Fork now receives 3 million visits 
annually and contains 19 miles of the Louisville Loop, which once complete, will be a little over 
100 miles of a multi-use trail loop around the City.  The recommended plan helps support the 
integrity and identity of preserving this area and giving the opportunity for many to enjoy the 
rural nature of the Floyds Fork watershed. This area is unique in the ability for this area to 
remain as rural as it is with Louisville Metro, the largest city in Kentucky. There are also 
agricultural fields adjacent to the four sites which create benefits by reducing the frequency of 
inundation in those areas. 
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3.6.2.2 Regional Economic Development (RED) Benefits 
The Principles and Guidelines (1983) established the RED account to register changes in the 
distribution of regional economic activity that result from each alternative plan. In addition to the 
benefits accounted for within the NED account, the implementation of the Recommended Plan 
would result in local economic activity which is accounted for within the RED account. 
The USACE Regional Economic System (RECONS) is a regional economic impact modeling 
tool that was developed to provide accurate and defendable estimates of regional economic 
impacts associated with USACE spending. It is the only USACE certified RED model for 
agency wide use. RECONS incorporate impact area data, as well as multipliers, direct ratios 
(jobs to sales, income to sales, etc.), and geographic capture rates to estimate jobs, labor income, 
and other critical impacts to the local, state, and national economy. The following table provides 
an overview of the impact areas utilized for the RED analysis. 

Table 17- RED impact areas. 

The Recommended Plan is expected to result in approximately $11,725,500 in construction 
expenditures across the region. These expenditures are expected to occur between 2022 and 
2027. These construction expenditures are expected to support approximately 175 jobs and 
approximately $10,829,788 in local value added within local impact area. The following table 
outlines the impacts at the local, state, and national level resulting from implementing the 
Recommended Plan. 
Streamlined RECONS Definitions: 

• Output: Economic output or total industry output is the value of production by 
industry for a given time period. It is also known as gross revenues or sales. 

• Labor Income: Labor income represents all forms of employment earnings. 
• Jobs (Employment): The work in which one is engaged; an occupation by which a 

person earns income. Employment includes both part‐time and full‐time jobs. All 
jobs are presented in full‐ time equivalence (FTE). 

• Value Added: These are payments made by industry to workers, which also 
include interest, profits, and indirect business taxes. Value‐added is an estimate of 
the gross regional or state product. 
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Table 18- RED impact summary - combined impacts. 

3.6.2.3 Environmental Quality Benefits 
Any recommendation for federal investments in water resources to address identified water 
resources needs must be justified by the public benefits when compared to costs.  As stated earlier 
in 3.6.1, choosing the Recommended Plan /NER plan was iterative and evolved over the course of 
field reviews, quantitative and qualitative analysis and risk and uncertainty in plan comparison. 
Cost is also a factor along with the lift in habitat units from FWOP to FWP. 

In all cases, ecological restoration will improve the biological diversity on degraded landscapes, 
increase the population and distribution of rare and threatened species, enhance landscape 
connectivity, increase the availability of environmental goods and services, and contribute to the 
improvement of human well-being.  These are additional, non-market-economic benefits derived 
from habitat improvements. 

3.6.2.4 Other Social Effects 
Social well-being factors are constituents of life that influence personal and group definitions of 
satisfaction, wellbeing, and happiness. The distribution of resources; the character and richness 
of personal and community associations; the social vulnerability and resilience of individuals, 
groups, and communities; and the ability to participate in systems of governance are all elements 
that help define well-being and influence to what degree water resources solutions will be judged 
as complete, effective, acceptable, and fair. In large measures these issues are the province of the 
Other Social Effects (OSE) account. The categories of effects in the OSE account include the 
following: urban and community impacts; life, health, and safety factors; displacement; long-
term productivity; and energy requirements and energy conservation. —ER 1105-2-100, 
Appendix D Amendment #1, 30 June 2004. 

Long-term productivity effects include maintenance and enhancement of the productivity of 
resources for use by future generations.  Aside from the environmental benefits, the NER plan 
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will allow some recreational benefits for the community, a nature preserved experience on the 
tributaries, like kayaking or fishing.  Jefferson County Public Schools has proposed a new school 
near the Long Run site, which could be used to help students of the school understand the value 
of aquatic ecosystem restoration.  Outdoor recreation can add to the life and health of the public 
and as mentioned earlier, the connectivity of the recreational facilities in this area will be a 
public benefit for anyone to enjoy. Having leisure time and being able to spend it in preferred 
recreational pursuits is an important aspect of well-being for most people. 

Figure 11- Recommended Plan measures at the Long Run site. Address 2704 Echo Trail. 
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Figure 12- Recommended Plan measures at the Walker site. Address 3903 Taylorsville Lake Rd. 
Pocket Wetlands not at mappable scale. 

Figure 13- Recommended Plan measures at the Chenoweth Run site. Addresses 12305/12807 R 
Seatonville Rd 
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Figure 14- Recommended Plan measures at the Glory Road site. Address 300 Glory Rd. 
Pocket wetlands not at mappable scale. 

Significance of the Recommended Plan / NER Outputs 
Along with information from cost effectiveness and incremental cost analyses, information on 
the significance of ecosystem outputs help determine whether the proposed environmental 
investment is worth its cost and whether a particular alternative should be recommended. 
Statements of significance provide qualitative information to help decision makers evaluate 
whether the value of the resources of any given restoration alternative are worth the costs 
incurred to produce them. There are three main areas of focus that makes a resource significant 
which are listed below: 

 Institutional recognition
 Public recognition
 Technical significance

Institutional Recognition 
USACE works closely with the Ohio River Basin Fish Habitat Partnership which was formed to 
protect, restore, and enhance priority habitat for fish and mussels in the watersheds of the Ohio 
River Basin.  The partnership encompasses the entire 981 miles of the Ohio River mainstem. The 
Ohio River Basin Alliance (ORBA) is a voluntary collaborative that provides a forum for 
addressing water resource issues in the Ohio River Basin in today’s changing environment.  
ORBA began in 2009 as an outgrowth of the Ohio River Basin Summit co-led by the Ohio River 
Valley Water Sanitation Commission and USACE. One of ORBA’s six main goals is promoting 
a healthy productive ecosystem and this project will have a direct relationship to that goal. 
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Public Recognition 
This project’s public recognition would primarily stem from the many efforts in this area from 
previous studies and projects mentioned in section 1.4 of Chapter 1.  In addition to that listing, 
there is the Louisville/Jefferson County Environmental Land Trust (LJCET).  LJCET began in 
the late 1990s and envisions a network of neighborhood parks, greenways, historic sites, and 
natural areas that create a community in harmony with its environment.  LJCET is nationally 
accredited through the Land Trust accreditation commission and holds several conservation 
easements which have land contributing to this watershed.  The conservation easements held in 
relation to Floyds Fork watershed can be found in Figure 1. 

In technical significance, the Floyds Fork watershed provides an essential habitat for a diverse 
assemblage of flora and fauna, including at least 43 species of fish (Table 4), 298 species of 
macroinvertebrates with at least 19 species of freshwater mussels (Table 5), 16 species of 
migratory birds of conservation concern (Table 6), and 11 federally threatened and endangered 
species (Table 7). At least one state-listed plant occurs near a project area, ringseed rush, with 
the probability of many more sensitive species occurring in the watershed. Loss and 
fragmentation of forest habitat are among the major threats to threatened plant and bat 
populations. The diversity of aquatic life, including mussel and fish populations, have been on 
the decline from local land use changes that have degraded water quality in the region. 

Climate Resilience of the Proposed Features of the Recommended Plan 
In response to potential impacts due to climate change, various considerations can be made to 
improve features’ resilience to future conditions. These conditions may include increases in 
variability of precipitation and changes to the frequency and magnitude of extreme flood and 
drought events. Variation in wetland depth and diverse native plantings improve the project’s 
ability to be flexible to changing future conditions. Other aspects of design to increase resilience 
will be considered during future engineering design phases of this project. 

Regarding in-stream restoration features, projected increases in extreme precipitation events 
could increase the duration and intensity of flooding, which could increase stress on riparian 
plant communities and hinder successful project implementation.  Potential increased streamflow 
would increase flow velocities and exacerbate erosion, resulting in stream and bank scouring.  
This could make the normal life cycle of organisms difficult and stress reproductive and feeding 
processes of adult species. Consideration should be given to the potential for increased velocities 
leading to bank erosion and scour.  In-stream habitat features will need to be anchored-in or 
strategically placed to accommodate a future condition of increased streamflow. Creation and 
improvement of riffle-pool complexes will be valuable for biologic communities during both 
flood and drought events, where slow moving water and deep pools can offer shelter and relief 
from unforgiving conditions. This increase in habitat diversity and refugia will be of increased 
value in a future where stream flow and temperature conditions may be harsher than they are 
currently. 

For bottomland hardwood forests and wetlands, the projected increased precipitation and 
extreme flood and droughts can alter the timing, frequency, coverage, and depth of flooding 
which can impact the survival of certain plant species. Increases in the ambient air temperature 
can also misalign the phenology, stressing the seasonal timing of plant cycles. Consideration 
should be given to projected climate change when selecting plant species. Increasing acreage of 

55 



bottomland hardwood forest would also provide additional shade cover and cooler conditions for 
understory and stream/wetland organisms against daytime temperatures which are projected to 
increase. Additionally, increasing the connectivity and size of natural plant communities 
provides corridors for migration of plant and animal populations as their ranges change in 
response to climate changes. 

Specifically, for wetlands, the projected increase in precipitation and runoff could lead to rates of 
eutrophication being higher than present values. This eutrophication is driven by nutrient loading 
to the wetland and could increase stress of these habitats. Increased runoff, and deposition of 
sediment carried by this runoff, can also shorten the lifespan of wetlands as they fill in with 
sediment at an increased rate. Although sedimentation and eutrophication can threaten wetland 
habitat, it should be noted that these wetlands still act as buffers for stream habitat which would 
otherwise receive the sediments and nutrients were the wetlands not present.  Consideration 
should be given to the possible effects of increased runoff, nutrient, and sediment loading to 
wetland habitat. 

3.6.3 Estimated Project Costs and Schedule 
Feasibility Study costs are shared 50% federal and 50% non-federal after the initial $100,000 
federal funds are authorized.  In 2019, a Feasibility Cost Share Agreement was executed so the 
study could begin. Design and implementation phases are cost-shared, with the NFS to provide a 
minimum of 35% of the total. Additionally, the NFS must provide all Lands, Easements, Right-
of-way, including those required for relocations and borrow and dredged material placement 
areas (LERRDs). The sponsor may receive credit toward this cost-share for work-in-kind and 
LERRDs. The project first cost is $11,725,500 at the FY21 price level ($12,436,000 fully 
funded). This figure was updated from Table 13 (used for the TSP milestone briefing) as costs 
were refined since that milestone. We choose the TSP based on the Rough Order of Magnitude 
costs and validated the selection of the Recommended Plan. The refined cost for Alternative 10 
captures all cost elements and validates the Selection of the Recommended Plan. Table 19 shows 
the implementation costs. 
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Table 19- Estimated project costs and apportionment. 

The cost-sharing requirements and provisions will be formalized with the signing of the Project 
Partnership Agreement (PPA) between the NFS and USACE prior to initiation of contract award 
activities. In this agreement, the local sponsor will agree to cost sharing requirement. 

The Real Estate Plan (REP) presents the real estate requirements of the Floyds Fork Aquatic 
Ecosystem Restoration Project in accordance with ER 405-1-12. It is tentative in nature and 
preliminary for planning purposes only. The plan includes estimated land values and costs 
associated with the acquisition of land, easements, and rights-of-way. It also identifies any 
facility/utility relocations necessary to implement the project. Anticipated requirements for 
LERRD’s are based on information furnished by the project development team. The final real 
property acquisition lines and estimates of value are subject to change even after approval of the 
detailed project report. Please see Appendix D for details on the REP. 

Table 20- Real Estate costs for the Recommended Plan. 

SITE LOCATION ACRES $/ACRES BASE RD COST 

INCLUDING DAMAGES, INCREMENTAL COST 
CONTINGENCIES, SURVEYS, TITLE WORK AND 
LRL COST. 

LONG RUN 47.071 $33,000.00 $472,040.00 $586,643.00 
WALKER 10.873 $33,000.00 $107,643.00 $120,560.00 

CHENOWETH RUN 35.869 $18,000.00 $310,597.00 $355,556.00 
GLORY ROAD 19.603 $16,000.00 $156,824.00 $175,643.00 

TOTAL RE COST ESTIMATE = $1,238,401 

3.6.4 Non-Federal Sponsor Responsibilities 

The NFS supports the project and is willing to share the cost of the project. Section 2003(b) of 
WRDA 2007 amended Section 221 (b) of the Flood Control Act of 1970 (42 U.S.C. 1962d-
5b(b)) to expand the definition of non-federal interests eligible to act as the sponsor for a water 
resources project agreement to include federally recognized Indian tribes and nonprofit entities 
with the consent of the affected local government. The District has identified 
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Louisville/Jefferson County Metro Government (Louisville Metro Parks) as the affected local 
government and has coordinated with Louisville Metro Parks regarding the Future Fund serving 
as the NFS for this project. Louisville Metro Parks is aware that their written consent for the 
Future Fund to serve as a NFS must be submitted prior to processing any agreement between 
USACE and the Future Fund. At this time there are no concerns with this arrangement and 
Louisville Metro Parks will continue to be engaged as this aquatic ecosystem restoration 
feasibility study advances. 

ENVIRONMENTAL EFFECTS OF ALTERNATIVES CONSIDERED 

The National Environmental Policy Act and the Council on Environmental Quality’s NEPA 
Implementing Regulations require federal agencies to incorporate environmental considerations 
in their planning and decision-making. Specifically, all federal agencies are to prepare detailed 
statements assessing the environmental impact of and alternatives to major federal actions 
significantly affecting the environment. In order to fulfill their obligations under NEPA, federal 
agencies may prepare an Environmental Assessment (EA) in order to determine whether a 
proposed activity will significantly affect the environment. The EA must identify the changes to 
the human environment from the proposed action or alternatives that are reasonably foreseeable 
and have a reasonably close causal relationship to the proposed action or alternatives, including 
those effects that occur at the same time and place as the proposed action or alternatives and 
potentially including effects that are later in time or farther removed in distance from the 
proposed action or alternatives. Effects may include ecological, aesthetic, historic, cultural, 
economic, social, and health effects. 

The determination of whether an impact significantly affects the environment, agencies must 
analyze the potentially affected environment and degree of the effects of the action. In 
considering the potentially affected environment, agencies should consider, as appropriate to the 
specific action, the affected area (national, regional, or local) and its resources, such as the listed 
species and designated critical habitat under the Endangered Species Act. Significance varies 
with the setting of the proposed action. For instance, in the case of a site specific action, 
significance would usually depend only upon the effects in the local area. In considering the 
degree of effects agencies should consider the following, as appropriate to the specific action: 

• Both short- and long-term effects 
• Both beneficial and adverse effects 
• Effects on public health and safety 
• Effects that would violate Federal, State, Tribal or local law protecting the environment 

This section presents the adverse and beneficial environmental effects (direct and indirect) of the 
Recommended Plan (Alternative 10) and the No Action Alternative (NAA). Chapter two of this 
document describes the existing environmental conditions in the project area (affected 
environment), providing a baseline for measuring expected changes that would result from 
implementation of the recommended Alternative. The section is organized by resource topic, 
with the effects of alternatives discussed under each resource topic. Impacts are quantified 
whenever possible. Qualitative descriptions of impacts are explained by accompanying text 
where used. 
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Qualitative definitions/descriptions of impacts as used in this section of the EA include: 

Intensity: 
• No Effect, or Negligible – a resource would not be affected, or the effects would 

be at or below the level of detection, and changes would not be of any measurable 
or perceptible consequence. 

• Minor – effects on a resource would be detectable, although the effects would be 
localized, small, and of little consequence to the sustainability of the resource. 
Mitigation measures, if needed to offset adverse effects, would be simple and 
achievable. 

• Moderate – effects on a resource would be readily detectable, localized, and 
measurable. Mitigation measures, if needed to offset adverse effects, would be 
extensive and likely achievable. 

• Significant – effects on a resource would be obvious and would have substantial 
consequences. The resource would be severely impaired so that it is no longer 
functional in the project area. Mitigation measures to offset the adverse effects 
would be extensive, and success of the mitigation measures would not be 
guaranteed. 

Duration: 
• Short term – temporary effects caused by the construction and/or implementation 

of a selected alternative; and 
• Long term – caused by an alternative and remain after the action has been 

completed and/or after it is in full and complete operation. 

4.1 CLIMATE 

Recommended Plan: The Recommended Plan would have a negligible long-term positive impact 
on climate. Any increase in greenhouse gas emissions during construction would be temporary 
and no long-term or permanent emissions would be generated by The Recommended Plan. 
Additionally, the Recommended Plan would establish 54.29 acres of forest, which would 
sequester approximately 67,971 pounds of carbon from the atmosphere every year (USDA 
1992). This sequestration would result in a negligible but positive long-term impact to the 
climate. 

No Action: The NAA would have no effect on climate. 

4.2 GEOLOGY, SOILS, AND PRIME FARMLAND 

Recommended Plan: The Recommended Plan would have no effect on geology within the 
project areas. The features outlined in the Recommended Plan are too small-scale to have any 
effect on local geology. 

The Recommended Plan would result in long-term positive effects to soils. Through the 
reestablishing natural flow regimes, restoring hydrology, and returning native plant communities, 
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the soils within the project areas would be restored by natural nutrient and water cycles being re-
established, and further diversification of native plant and animal assemblages in the soil would 
occur. Since the proposed project would facilitate the return of natural soil structure and health, 
no significant adverse effects from implementation of the Recommended Plan are expected. 

As almost all the project areas are within areas of Prime Farmland, the National Resource 
Conservation Service (NRCS) was contacted to ensure that prime farmland would not be 
affected as a result of the Recommended Plan . The project would have only positive effects on 
the soil. Although it would take some prime farmland out of active farming, it would not result in 
reclassification of any areas currently designated as prime farmland. Therefore, the 
Recommended Plan would have no effect on prime farmland. Coordination with the NRCS can 
be found in Appendix A. 

Other Action Alternatives: The other action alternatives would also result in significant long-
term positive impacts to soil. Alternative nine would result in additional in-stream work being 
conducted at the Chenoweth Run Project area, which would have a greater positive impact to 
soils than the TSP. Alternatives 11, 12, 13, and 17 would result in either less bottomland 
hardwood plantings or less in-stream restoration which would result in less positive effects to 
soil. None of the other action alternatives would impact Prime Farmland. 

No Action: The NAA would have no effect on geology, soils, or prime farmland, as there would 
be no ground disturbance. 

4.3 SURFACE WATERS AND OTHER AQUATIC RESOURCES 

4.3.1 Surface Water 
Recommended Plan: The Recommended Plan is expected to have  long-term positive effects to 
surface water. The establishment of bottomland hardwood forests and wetlands in the riparian 
zone of the project areas would reduce the turbidity of Floyds Fork by reducing the amount of 
non-point source erosion that reaches the stream. The Recommended Plan would also reduce 
nutrient loading to Floyds Fork by reducing the amount of land that is in agricultural production, 
increasing the amount of riparian vegetation there is to absorb nutrients before they reach the 
stream, and by increasing the amount of wetlands which serve as nutrient sinks. 

The Recommended Plan would improve the hydrology and hydraulics within the Long Run and 
Chenoweth Run project areas. In-stream work at Long Run would help to restore the natural 
hydraulics of the stream to promote a healthier and more diverse ecosystem and reduce any 
effects of channelization and erosion. Where wetlands would be built at Chenoweth Run would 
help to restore the natural hydrology of the project area by slowing and retaining water on the 
site. This would restore rare natural wetland ecosystems that historically occurred there and the 
plants and animals that coincide with them. 

To ensure that any short-term adverse impacts are minimized a 401 Water Quality Certification 
and a National Pollution Discharge Elimination (NPDES) permit would be obtained from the 
Kentucky Division of Water prior to construction. The Recommended Plan would be subject to 
general and specific permit conditions to protect surface waters including minimizing the amount 
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of fill necessary, using non-erodible materials, implementing a restoration plan, and establishing 
a management and monitoring plan. 

Other Action Alternatives: The other action alternatives would also result in long-term positive 
effects to surface water. Alternative nine would result in additional in-stream work being 
conducted at the Chenoweth Run Project area, which would have a greater positive impact to 
surface waters than the Recommended Plan, through the natural hydraulics of Chenoweth Run 
being restored. Alternatives 11, 12, 13, and 17 would result in less bottomland hardwood 
plantings, less in-stream restoration, or less wetland creation/restoration which would result in 
less positive impacts to surface waters relative to the TSP. All other action alternatives would be 
subject to the same permitting described for the TSP to minimize any short-term adverse impacts 
to surface waters. 

No Action: The NAA would have long-term negative effects to surface waters. The project areas 
would remain in their degraded state and there would be no improvement to surface waters. 
Additionally, there would be no reduction in active farming that contributes to the over 
nutrification of Floyds Fork. 

4.3.2 Groundwater 
Recommended Plan: The Recommended Plan would have long-term positive effects on 
groundwater. The restoration of native plant communities and wetlands would collect excess 
nutrients and toxins in the water before it is able to infiltrate local ground water resources. 
Additionally, there would be a reduction in active farming that takes place in the watershed, in 
which chemicals are applied to the landscape which in turn infiltrate groundwater resources. To 
ensure that any short-term adverse impacts are minimized a NPDES permit would be obtained 
from the Kentucky Division of Water prior to construction. The Recommended Plan would be 
subject to general and specific permit conditions to protect groundwater including identifying 
specific control measures to mitigate stormwater contamination. 

Other Action Alternatives: The other action alternatives would also result in long-term positive 
effects on groundwater. Alternatives nine and 12 would include the same plant community and 
wetland restoration measures, and would thus have the same impact on groundwater relative to 
the Recommended Plan . Alternatives 11, 13, and 17 would result in less plant community 
restoration and/or less wetland restoration and therefore would have less of a positive impact on 
groundwater relative to the Recommended Plan . All other action alternatives would be subject 
to the same permitting described for the Recommended Plan to minimize any short-term adverse 
impacts to groundwater. 

No Action: The NAA would have long-term negative effects to groundwater. The project areas 
would remain in their degraded states and no native plant communities would be established 
which could collect excess nutrients and toxins prior to water infiltrating ground water. 
Additionally, there would be no reduction in active farming, which contributes to the application 
of chemicals onto the landscape, which infiltrate groundwater resources. 
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4.3.3 Floodplains 
Recommended Plan: The Recommended Plan would have significant long-term beneficial 
effects to floodplains. The banks at the project areas would be graded to allow the stream to more 
easily connect to the floodplain. The proposed in-stream restoration at the Long Run project area 
will help to restore the natural hydraulics of that stream and reconnect it to its floodplain where it 
has been incised from channelization effects. The proposed wetland restoration at the Chenoweth 
Run project area and wetland creation at the Walker and Glory Road Project Areas will restore 
the hydrology of those floodplain and capture water during overbanking flow events. 
Additionally, the reforestation of areas with bottomland hardwood forest will help to slow water 
runoff during rain events and restore the hydrology of floodplains. The Recommended Plan 
would not reduce the capacity of the regulatory floodways found at the Long Run and Walker 
project areas in any way. A floodplain construction permit would be obtained from the Kentucky 
Division of Water prior to any construction. 

Other Action Alternatives: The other action alternatives considered would also have long-term 
beneficial effects to floodplains. Alternative nine would result in additional in-stream work being 
conducted at the Chenoweth Run Project area, which would have a greater positive impact to 
floodplains relative to the Recommended Plan . Alternatives 11, 12, 13, and 17 would result in 
less bottomland hardwood plantings, less in-stream restoration, and/or less wetland restoration 
which would result in less positive effects to floodplains. All other action alternatives would be 
subject to the same permitting described for the Recommended Plan to minimize any adverse 
impacts to floodplains. 

No Action: The NAA would have no effect on floodplains. 

4.3.4 Wetlands 
Recommended Plan: The Recommended Plan would have long-term beneficial effects to 
wetlands. The Chenoweth Run project area would restore and expand the system of four small 
wetlands to a single continuous 13-acre wetland, which would support a broader array of wetland 
plants and wildlife and provide a greater benefit to the water quality of Floyds Fork. 
Additionally, a total of approximately 2.5 acres of smaller isolated wetland habitat would be 
created at the Walker and Glory Road project areas; these smaller wetlands would create habitat 
heterogeneity and increase diversity and ecological function of the sites. A NPDES permit would 
be obtained prior to construction to minimize any short-term adverse impacts related to the 
existing wetlands at the Chenoweth Run project area. 

Other Action Alternatives: The other action alternatives would also have long-term beneficial 
effects to wetlands. Alternatives nine, 12, and 13 would include the same wetland restoration 
measures as the TSP and would thus have the same positive impact on wetlands. Alternatives 11 
and 17 would not include the restoration and expansion of wetlands at the Chenoweth Run 
project area and would have fewer positive impacts to wetlands relative to the Recommended 
Plan . All other action alternatives would be subject to the same permitting described for the 
Recommended Plan to minimize any short-term adverse impacts to wetlands. 
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No Action: The NAA would have no effect on wetlands. However, there would be no restoration 
and expansion of those wetlands, and there would be no creation of wetlands at any of the other 
project areas. 

4.4 FISH AND WILDLIFE HABITATS 

4.4.1 Terrestrial and Aquatic Habitats and Plant Communities 
Recommended Plan: The Recommended Plan would have long-term beneficial effects to the 
habitats and plant communities at all project areas. The remnant bottomland hardwood forest 
communities would be expanded and enriched by the planting of species that were lost from the 
community through decades of degradation. The emergent wetland communities would be 
reforested, as they historically would have been, and restored to a size that provides functional 
ecosystem services to the surrounding area, including nutrient and carbon acquisition. Stream 
habitats would be improved through in-stream restoration at the Long Run project area. The total 
acreage of cultivated fields would be reduced and therefore less ruderal weedy species would be 
present in the project areas, additionally less herbicide would need to be used to control those 
species. Finally, the pasture plant communities present would be converted to bottomland 
hardwood forest or forested wetland habitat, which would eliminate exotic pasture grasses that 
provide little habitat for native wildlife. 

Other Action Alternatives: The other action alternatives would also have long-term beneficial 
effects to habitats and plant communities at all project areas. Alternative nine would result in 
additional in-stream work being conducted at the Chenoweth Run Project area, which would 
have a greater positive impact to habitats and plant communities relative to the Recommended 
Plan . Alternatives 11, 12, 13, and 17 would result in less bottomland hardwood plantings, less 
in-stream restoration, and/or less wetland restoration which would result in less positive effects 
to habitats and plant communities, which is reflected in the number of habitat units that would be 
created by each alternative (Table 13). 

No Action: The NAA would have no effect on habitats or plant communities. There would be no 
reestablishment of bottomland hardwood forest, restoration or creation of wetlands, and there 
would still be active cultivation of corn or soybeans which includes regular use of herbicides to 
combat weedy species. 

4.4.2 Fauna 

4.4.2.1 Fishes 
Recommended Plan: The Recommended Plan would have long-term beneficial effects to fishes 
in the Floyds Fork watershed. Water quality for the watershed would be improved (see section 
4.3), which would be beneficial to fish populations. Additionally, in-stream habitat for fish 
would be increased by the placement of structures at the Long Run project area. 

Other Action Alternatives: The other action alternatives considered would also have long-term 
beneficial effects to fishes. Water quality would be improved by all action alternatives, however 
alternative nine would have the greatest water quality impact and thus the greatest positive 
impact on fishes sensitive to pollution. Conversely, all action alternatives other than alternative 
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nine would have less positive impacts to water quality and thus fishes sensitive to pollution 
relative to the Recommended Plan. Alternatives nine, 11, and 13 would implement in-stream 
restoration at both the Chenoweth Run and Long Run project areas, which would have a greater 
positive impact to in-stream habitat for fishes relative to the Recommended Plan. Alternative 12 
would result in less in-stream restoration which would result in less positive effects for fish 
habitat relative to the Recommended Plan. Alternative 17 would produce the same positive 
impact to fish habitat as the Recommended Plan. 

No Action: The NAA would have no effect on fishes. 

4.4.2.2 Macroinvertebrates 
Recommended Plan: The Recommended Plan would have long-term beneficial effects to aquatic 
macroinvertebrates. Many aquatic macroinvertebrates are sensitive to pollution and excess 
sediment, both of which would be reduced by the Recommended Plan. In-stream habitat would 
be increased by the placement of structures at the Long Run project area. The restoration of 
forests around Floyds Fork would allow for more input of leaves in the fall, which many aquatic 
macroinvertebrates use as a food source. Additionally, aquatic macroinvertebrates that utilize 
lentic habitats would have approximately 14.5 more acres of habitat from restoration and 
construction of wetlands. 

Other Action Alternatives: The other action alternatives considered would also have long-term 
beneficial effects to fishes. Water quality would be improved by all action alternatives, however 
alternative nine would have the greatest water quality impact and thus the greatest positive 
impact on fishes sensitive to pollution. Conversely, all action alternatives other than alternative 
nine would have less positive impacts to water quality and thus fishes sensitive to pollution 
relative to the Recommended Plan. Alternatives nine, 11, and 13 would implement in-stream 
restoration at both the Chenoweth Run and Long Run project areas, which would have a greater 
positive impact to in-stream habitat for fishes relative to the Recommended Plan. Alternative 12 
would result in less in-stream restoration which would result in less positive effects for fish 
habitat relative to the Recommended Plan. Alternative 17 would produce the same positive 
impact to fish habitat as the Recommended Plan.  

No Action: The NAA would have no effect on macroinvertebrates. Water quality would not be 
improved, leaf input to the streams would remain the same, and habitat would not be created. 

4.4.2.3 Mammals 
Recommended Plan: The Recommended Plan would have long-term beneficial effects to 
mammals. Habitat that is important to many mammals including bottomland hardwood forest, 
and wetlands would be restored. This would provide more feeding and breeding habitat for 
mammals, as well as more cover to escape predators and harsh weather. A detailed description of 
how endangered bats would be affected is discussed in section 4.5. 

Other Action Alternatives: The other action alternatives considered would also have significant 
long-term beneficial effects to mammals. Alternatives nine and 12 would include the same 
bottomland hardwood forest and wetland restoration as the Recommended Plan and thus produce 
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the same benefits. Alternatives 11, 13, and 17 would result in less bottomland hardwood and/or 
wetland restoration and would thus result in less positive impacts to mammals relative to the 
Recommended Plan . 

No Action: The NAA would have no effect on mammals. The amount of habitat for mammals 
would remain the same. 

4.4.2.4 Reptiles and Amphibians 
Recommended Plan: The Recommended Plan would have long-term beneficial effects to reptiles 
and amphibians. Habitat that is important to many species including bottomland hardwood 
forest, wetlands, and in-stream habitat would be restored. This would provide more feeding and 
breeding habitat for reptiles and amphibians. Additionally, habitat would be restored that could 
be utilized by the state-threatened Kirtland’s snake, which is known to occur in Jefferson 
County. 

Other Action Alternatives: The other action alternatives considered would also have long-term 
beneficial effects to reptiles and amphibians. Alternatives nine and 12 would include the same 
bottomland hardwood forest and wetland restoration as the Recommended Plan and thus produce 
the same benefits. Alternatives 11, 13, and 17 would result in less bottomland hardwood and/or 
wetland restoration and would thus result in less positive impacts to reptiles and amphibians 
relative to the Recommended Plan . 

No Action: The NAA would have no effect on reptiles and amphibians. The number of reptiles 
and amphibians would remain the same. 

4.4.2.5 Resident and Migratory Birds 
Recommended Plan: The Recommended Plan would have  long-term beneficial effects to birds. 
Many of the birds of conservation concern listed in Table 6 rely on wetlands and hardwood 
forest as habitat, which are scarce and becoming scarcer. Wetland habitat and bottomland 
hardwood forest habitat would both be increased by the Recommended Plan creating important 
breeding and feeding grounds for birds of conservation concern including wood ducks, solitary 
sandpipers, sedge wrens, wood thrushes, blue-winged warblers, cerulean warblers, Kentucky 
warblers, and rusty blackbirds. 

Other Action Alternatives: The other action alternatives considered would also have long-term 
beneficial effects to birds. Alternatives nine and 12 would include the same bottomland 
hardwood forest and wetland restoration as the Recommended Plan and thus produce the same 
benefits. Alternatives 11, 13, and 17 would result in less bottomland hardwood and/or wetland 
restoration and would thus result in less positive impacts to birds relative to the Recommended 
Plan . 

No Action: The NAA would have no effect on resident and migratory birds. The amount of 
habitat for birds would remain the same. 
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4.5 THREATENED AND ENDANGERED SPECIES 

Recommended Plan: The Recommended Plan is likely to affect many of the endangered species 
that have ranges that overlap with the project areas (Table 7). The long-term effects for 
endangered species would be positive, however short-term negative impacts are likely to occur 
for some species during the construction phase of the TSP. There would be no effect to 
designated critical habitats as there are none in any of the project areas. Effects for each species 
are described below and concurrence for these determinations will be sought from USFWS prior 
to construction. 

The Recommended Plan would have a positive effect for gray bat populations. Approximately 54 
acres of bottomland hardwood forest along stream corridors would be restored. This would 
create more food opportunities and safer travel corridors for gray bats, as they typically travel 
and feed along stream corridors. There would be no caves disturbed during the construction of 
the Recommended Plan , which are critical gray bat habitat year-round. As such, there would be 
no negative effects expected for this species and an effects determination of “may affect, not 
likely to adversely affect” has been made. 

The Recommended Plan would likely result in adverse effects to the Indiana bat and northern 
long-eared bat from habitat loss associated with 14.3 acres of tree clearing. Tree removal would 
only take place between October 1 and March 31, to avoid cutting when bats may be using trees. 
The USACE has made the determination of “may affect, likely to adversely affect” for these two 
species. Adverse effects to the Indiana bat will be mitigated through the afore mentioned 
restrictions as well as a payment to the Imperiled Bat Conservation Fund, utilizing the process 
set forth in the Revised Conservation Strategy for Forest-Dwelling Bats in the Commonwealth of 
Kentucky (June 2016). As a result, an effects determination of “may affect, likely to adversely 
affect” has been made for the Indiana bat. Adverse effects to the northern long-eared bat will be 
addressed using the 4(d) rule for this species. An effects determination of “may affect, likely to 
adversely affect”, but take is not prohibited under the 4(d) rule, has been made for this species. 
The Recommended Plan would also have long-term beneficial effects to Indiana bat and northern 
long-eared bat populations from 54 acres of bottomland hardwood forest being established and 
14.5 acres of wetlands being established, which would provide significantly more summer 
roosting habitat and improved feeding grounds. 

The six listed mussel species shown in Table 5 would be positively affected by the 
Recommended Plan. These species have never been observed in Floyds Fork, and are only 
tracked by the USFWS as being possible at the Glory Road project area, which is the 
southernmost and most downstream project area. The Recommended Plan would improve water 
quality and reduce sedimentation for Floyds Fork (See section 4.3) and thus improve water 
quality and reduce sedimentation for the Salt River where these mussels are more likely to occur. 
There would be no in-stream construction at the Glory Road project area and a NPDES permit 
would be acquired prior to construction, which would outline best management practices 
(BMP’s) to minimize any runoff that could affect the stream during construction. As such, there 
would be no negative effects expected for these species, and a determination that the 
Recommended Plan “may affect - not likely to adversely affect” has been made. 
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There is no Kentucky glade cress or habitat for Kentucky glade cress present in any of the 
project areas. The Glory Road project area does have a degraded dolomite glade approximately 
0.1 miles west of the area to be disturbed, however consultation with an Office of Kentucky 
Nature Preserves botanist revealed that the Kentucky glade cress has been surveyed for in that 
location and has not been found. Additionally, access roads for the Glory Road project area 
avoid the degraded dolomite glade. There would be no negative effects expected for this species, 
and a determination that the Recommended Plan “may affect - not likely to adversely affect” has 
been made. 

The Recommended Plan may positively affect running buffalo clover. This species grows in 
partially shaded woodlands along streams. Although there was no running buffalo clover located 
during botanical surveys at any of the project areas the restoration of bottomland hardwood 
within the floodplains of Floyds Fork would provide an increase in the amount of habitat 
available to this species as its populations in the area recover. There would be no negative effects 
expected for this species, and a determination that the Recommended Plan “may affect - not 
likely to adversely affect” has been made. 

Other Action Alternatives: The other action alternatives considered would have similar effects to 
threatened and endangered species as the Recommended Plan . Alternative nine would have a 
greater positive impact to endangered species as it would include more in-stream restoration. 
Alternatives 11, 12, 13, and 17 would include less bottomland hardwood restoration, less 
wetland restoration, and/or less in-stream restoration and would therefore produce less long-term 
positive effects to endangered species. 

No Action: The NAA would have no effect on any of the species listed in Table 3. However, 
none of the beneficial effects outlined above would occur. 

4.6 RECREATIONAL, SCENIC, AND AESTHETIC RESOURCES 

Recommended Plan: The Recommended Plan would have long-term beneficial effects to 
recreational, scenic, and aesthetic resources. Native plant communities would be restored along 
the highly trafficked Floyds Fork, which would allow for more scenic views and more 
opportunities to view wildlife. Water quality and fish communities would be improved, and thus 
recreational fishing is expected to be improved for the stream. 

Other Action Alternatives: The other action alternatives considered would also have long-term 
beneficial effects to recreational, scenic, and aesthetic resources. Alternative nine would result in 
additional in-stream work being conducted at the Chenoweth Run Project area, which would 
have a greater positive impact to habitats and plant communities relative to the Recommended 
Plan and would thus have the greatest positive impact to scenic and aesthetic resources. 
Alternatives 11, 12, 13, and 17 would result in less bottomland hardwood plantings, less in-
stream restoration, and/or less wetland restoration which would result in less positive effects to 
habitats and plant communities, and thus have fewer positive impacts to scenic and aesthetic 
resources than the Recommended Plan . 

No Action: The NAA would have no effect on recreational, scenic, and aesthetic resources. 
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4.7 CULTURAL RESOURCES 

Recommended Plan: The Recommended Plan may have an effect on historic properties including 
the NRHP listed Fisher House (JF-249) and eight unevaluated archaeological sites [15JF482, 
15JF495, 15JF498, 15JF505, 15JF783, 15JF787, 15JF812, 15JF876]. The Corps will reevaluate 
the NRHP listed Fisher House (JF-249) and the eight previously recorded archaeological sites 
and will continue to complete identification and evaluation efforts for any other currently 
unidentified properties within the Recommended Plan under the terms of the executed PA (see 
Appendix E for a copy of the PA). The PA was executed between the SHPO and USACE on 
April 27, 2021 covering the project areas. A copy of the final PA can be found in Appendix E 
and copies of all agency and Tribal communications can be found in Appendix A. 

Other Action Alternatives: The other action alternatives considered would also have an effect on 
historic properties including the NRHP listed Fisher House (JF-249) and eight unevaluated 
archaeological sites [15JF482, 15JF495, 15JF498, 15JF505, 15JF783, 15JF787, 15JF812, 
15JF876]. 

No Action: The NAA would have no effect on cultural resources or historic properties. 

4.8 AIR QUALITY 

Recommended Plan: The Recommended Plan would have short-term negligible impacts to local 
air quality. Potential sources of these impacts include emissions from heavy equipment operation 
which include diesel fuel fumes and exhaust. The Recommended Plan would not require around 
the clock construction, and therefore, equipment downtime and the remote nature of the sites 
would allow for dispersion of any fumes generated during construction. 

Other Action Alternatives: The other action alternatives considered would have similar short-
term negligible impacts to local air quality as the Recommended Plan . 

No Action: The NAA would have no effect on air quality. There would be no construction 
activities that could cause emissions from motorized equipment. 

4.9 NOISE 

Recommended Plan: The Recommended Plan would have short-term negligible effects on noise 
in the area. Construction noise would be similar to that of farm equipment and other small 
machinery commonly used in the local area. Due to the remote nature of the project areas noise 
exposure for residents would not be expected to exceed any of the Occupational Safety and 
Health Administration (OSHA) standards. Since noise from equipment is common in the area, 
the levels of noise that would be produced would be at safe levels, and noise would be temporary 
and only be emitted during daylight hours, effects would be negligible. 

Other Action Alternatives: The other action alternatives considered would have similar short-
term negligible effects on noise as the Recommended Plan . 
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No Action: The NAA would have no effect on noise. There would be no construction and 
therefore no noise emitted. 

4.10 HAZARDOUS AND TOXIC SUBSTANCES 

Recommended Plan: The Recommended Plan would have no effect on hazardous and toxic 
substances. All RCRA sites and underground storage tanks within the vicinity of the Long Run 
project area would be avoided during construction, and no impact to them is expected. As no 
brownfields, CERCLA sites or other RCRA sites are known to be within one mile of the project 
areas no effect is expected. 

Other Action Alternatives: The other action alternatives would have the same impact on 
hazardous and toxic substances as the Recommended Plan . 

No Action: The NAA would have no effect on hazardous and toxic substances. 

4.11 SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE 

The Recommended Plan and all other action alternatives considered would have no effect on 
socioeconomics and environmental justice. Since the overall project is considered aquatic 
ecosystem restoration and will only benefit the surrounding environment and communities, no 
adverse effects to any low-income populations and/or minority populations are expected. 
Additionally, The NAA would have no effect on socioeconomics and environmental justice. 

5 MITIGATION OF ADVERSE EFFECTS 

The Recommended Plan may adversely affect northern long-eared bat and Indiana bat 
populations in the short-term. Adverse effects to the northern long-eared bat will be addressed 
using the 4(d) rule for this species. Adverse effects to the Indiana bat will be addressed through 
tree clearing restrictions and a voluntary payment of $31,948.00 made to the Imperiled Bat 
Conservation Fund, and concurrence from the USFWS on all mitigation, as well as effect 
determinations outlined in section 4.5 of this document, were provided in a letter on May 19, 
2021 (Appendix A). 

Mitigation of adverse effects to historic properties identified within the Recommended Plan will 
be managed under the terms of the PA between the USACE and SHPO. The PA outlines the 
delay of the identification of historic properties within the TSP to during design but before 
construction begins on the Project. The PA also states that if any historic properties are identified 
during design of the Recommended Plan , then mitigation will be conducted under the Section 
106 process outlined in the National Historic Preservation Act (NHPA) and its implementing 
regulation. See Appendix E for a copy of the executed PA. 
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6 IMPLEMENTATION REQUIREMENTS 

6.1 LANDS, EASEMENTS, RIGHT-OF-WAY, RELOCATIONS AND 
DISPOSAL AREAS 

The currently anticipated non-federal LERRDs credit is detailed within the Real Estate Plan, 
Appendix D, and totals $1,238,401. This amount includes credit for lands already owned by the 
sponsors as well as the fee and easement lands they will need to acquire. There are no utility or 
facility relocations anticipated to be required to implement the project. 

6.2 MONITORING AND ADAPTIVE MANAGEMENT 

Section 2039 of WRDA 2007, 33 U.S.C. § 2330a, directs the Secretary to ensure that when 
conducting a feasibility study for a project (or a component of a project) for aquatic ecosystem 
restoration that the recommended project can include a plan for monitoring the success of the 
aquatic ecosystem restoration for a period of up to ten years from completion of construction of 
an aquatic ecosystem restoration project This monitoring shall be cost-shared. 

An up to 10 year monitoring plan will be implemented for this project. The USACE, Louisville 
District will conduct monitoring in conjunction with the NFS to determine the success of the 
project. The principal goal of a resulting project is to restore stream, riparian, wetland and 
buffering plant communities to provide habitat for migratory birds and local fish and wildlife. 
Baseline data for current conditions at Floyds Fork are detailed in this DPR. The following 
specific monitoring objectives were established to determine the effectiveness of this project: 

• Assess that terrestrial actions improved native plant species richness and 
assemblage structure by re-establishing bottomland hardwood forest in riparian 
and wetland areas per United States Forest Service guidelines. 

• Assess that in-stream actions reestablished natural fluvial geomorphic parameters 
(hydraulics, substrates) and structures to support riverine and riparian habitats 
within the study area. Improvement is measured via the predicted increase in 
quality of riverine habitat (QHEI) 

Project construction will be completed in 2 years and the contract used for construction will 
include options to conduct adaptive management dependent upon results from monitoring. 
Specifically, this includes re-planting native vegetation that failed to establish, and correcting in-
stream hydraulic and habitat structures if the QHEI data shows a decrease in habitat condition. 
All adaptive management decisions and exercising of contract options would be driven by 
monitoring. To be conservative, the costs associated with monitoring and adaptive management 
account for replacing approximately 25% of native vegetation installed for the initial plantings.   

6.3 OPERATION AND MAINTENANCE (O&M) CONSIDERATIONS 

Under Section 206 authority, it is the responsibility of the NFS to complete operation and 
maintenance (O&M). Ten years after ecological success has been determined, the responsibility 
of the NFS to conduct O&M activities on nonstructural and nonmechanical elements will cease. 

70 



Cost would involve mowing each site, maintaining access paths, weed removal and herbicide 
beginning at year 3. There is no anticipated Repair, Replacement or Rehabilitation for this 
project. Information on all the upkeep requirements will be provided to the Non-Federal Sponsor 
after construction is closed out. Please see Appendix C, attachment C for information on the 
Adaptive Management and Project Operations. 

6.4 REGULATORY REQUIREMENTS 

The NER /Recommended Plan will comply with appropriate statutes and executive orders 
including the Endangered Species Act of 1973 as amended, 33 U.S.C. §§ 1251-1388; the Fish 
and Wildlife Coordination Act of 1934 as amended, 16 U.S.C. §§ 661-667g-2; Executive Order 
12898 (Environmental Justice); Executive Order 11990 (Protection of Wetlands); Executive 
Order 11988 (Floodplain Management); and the Rivers and Harbors Act of 1899 as amended, 33 
U.S.C. § 403; the Clean Air Act, as amended, 42 U.S.C. §§ 4701-7671q, and the National 
Environmental Policy Act of 1969, 42 U.S.C. §§ 4321-4347, as amended and 40 CFR 1500-1508 
and 1515-1518. 

Environmental Justice EO 12898 

All the proposed alternative plans would not cause adverse human health effects or adverse 
environmental effects on minority populations or low-income populations. Executive Order 
12898 (environmental justice) requires that, to the greatest extent practicable and permitted by 
law, and consistent with the principles set forth in the report on the National Performance 
Review, each federal agency make achieving environmental justice part of its mission by 
identifying and addressing, as appropriate, disproportionately high and adverse human health or 
environmental effects of its programs, policies, and activities on minority populations and low-
income populations in the United States and its territories and possessions, the District of 
Columbia, the Commonwealth of Puerto Rico, and the Commonwealth of the Mariana Islands. 

Clean Air Act 

The temporary source emissions from this project, for any alternative, are de minimis in terms of 
the NAAQSs and the State Implementation Plan. Construction emissions will not cause or 
contribute to any new violation of NAAQS, increase the frequency of an existing violation, or 
delay the attainment of standard, interim emission reduction, or other milestone. Due to the small 
scale and short duration of construction for this project, a General Conformity Analysis was not 
completed. All construction vehicles will comply with federal vehicle emission standards. 
USACE and its Contractors comply with all federal vehicle emissions requirements. USACE 
follows EM 385-1-1 for worker health and safety and requires all construction activities to be 
completed in compliance with federal health and safety requirements. The project is not expected 
to be a major source of greenhouse gas emissions. 

Section 404 & 401 of the Clean Water Act 

A Section 404 (b)(1) analysis was completed for the recommended plan. Features addressed by 
the analysis include the fill materials for stream restoration where cobble, gravel, sand and clean 
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clays would be placed to mimic natural substrates. No adverse effects to water quality or aquatic 
habitat were determined. 

Compliance with section 404 and 401 of the CWA is required for discharges of dredged or fill 
material into waters of the United States, including adjacent wetlands. An evaluation and finding 
of its compliance with the Section 404(b)(1) Guidelines is located the Environmental Appendix 
A. These requirements include minimizing the amount of backfill necessary to achieve project 
goals, utilizing clean, non-erodible materials, placing fill during low-flow conditions, using low 
ground-pressure equipment or timber mats for work in wetland areas, depositing dredge spoils 
upland with no return into the waterway, incorporating erosion control measures and BMPs to 
protect against sedimentation/siltation in the stream, and implementing a management and 
monitoring plan for restoration activities. All applicable information and analyses required to 
receive 401 Water Quality Certification were included as part of the study document (Appendix 
A - 404/401 Analysis and Evaluation). No adverse effects to water quality or aquatic habitat 
were determined. 

National Historic Preservation Act of 1966, as amended, 16 U.S.C. 470 et seq. 

Compliance: Pursuant to section 106 of the NHPA of 1966, as amended, the USACE determined 
that historic properties may be adversely affected by the TPS. The USACE and the SHPO 
entered into a PA dated April 27, 2021 (Appendix E). The USACE shall implement all terms 
and conditions resulting from the agreement that are its responsibility in order to minimize 
adverse impacts to historic properties and comply with Section 106 of the NHPA.  

6.5 NON-FEDERAL RESPONSIBILITIES 

The cost-sharing requirement and provisions will be formalized with the signing of the Project 
Partnership Agreement (PPA) between the local sponsor and USACE prior to initiation of 
contract award activities.  In this agreement, the local sponsor will agree to pay 35 percent of the 
total project costs. Federal implementation of the recommended project would be subject to the 
non-Federal sponsor agreeing to comply with applicable Federal laws and policies. The PPA for 
the Design and Implementation phase will include details regarding: 

 The obligation of the parties 
 Real property interests, placement area improvement, relocations, and 

compliance with public law, 91-646, as amended 
 Hazardous substances 
 Credit for real property interests, placement area improvement, relocations, 

and in-kind contributions. 
 Payment of funds 
 Termination and suspension 
 Relationship of parties 

PUBLIC INVOLVEMENT 7 
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The USACE sought concurrence on all threatened and endangered species effects determinations 
from the USFWS on March 9, 2021, and the USFWS responded with a letter of concurrence on 
all determinations on May 19, 2021 (Appendix A). 

Additionally, The USACE contacted the ACHP on December 4, 2020 asking if they would like 
to participate in the development of a PA for the Project with the SHPO. The ACHP responded 
on December 14, 2020 stating they will not participate as a consulting party in the development 
of a PA for the Project. A copy of the ACHP correspondence can be found in Appendix A. 

7.2.2 Tribes 

The USACE initiated consultation on October 1, 2020 with tribes listed in Table 20. The 
Delaware Nation responded on November 9, 2020 and December 8, 2020 indicating they would 
like to consult on the project and be included as a concurring party to the PA. The United 
Keetoowah Band of Cherokee Indians in Oklahoma responded on January 14, 2021 indicating 
they would like to consult on the project and be included as a concurring party to the PA. The 
United Keetoowah Band of Cherokee Indians in Oklahoma also had comments on the draft PA 
which were clarified in amendment emails January 26 and 27, 2021. Both the Delaware Nation 
and the United Keetoowah Band of Cherokee Indians in Oklahoma were emailed a copy of the 
draft PA on January 14, 2021. The Delaware Nation signed the PA on April 9, 2021. The 
Shawnee Tribe responded on December 8, 2020 indicating they have no issues or concerns at 
this time, but in the event that archaeological materials are encountered during construction, use, 
or maintenance of this location, please re‐notify us at that time as we would like to resume 
immediate consultation under such a circumstance. A copy of the executed PA can be found in 
Appendix E. Copies of all Tribal correspondence can be found in Appendix A. 

7.2.3 State Agencies 

The USACE initiated consultation on October 1, 2020 with the SHPO. The SHPO responded on 
November 4, 2020 indicating they were open to a PA for the delayed identification of historic 
properties for the Project. The USACE and SHPO held a teleconference on November 19, 2020 
to discuss the Project and the development of a PA. During this teleconference, the SHPO agreed 
that a PA would be acceptable for this stage of the Project. The SHPO was emailed a copy of the 
draft PA on January 14, 2021. An executed PA was signed by USACE and SHPO on April 27, 
2021 and a copy of the executed PA can be found in Appendix E. Copies of all SHPO 
correspondence can be found in Appendix A. 

7.2.4 Local Agencies 

The USACE provided the following local agencies with a draft copy of the DPR: Metro 
Louisville Government (Historic Preservation Officer), Bullitt County Fiscal Court, and Metro 
Louisville District 20 Council Member Stuart Benson. 

7.2.5 Non-Governmental Organizations 

The USACE has provided the following non-governmental organizations with a draft copy of the 
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DPR: Future Fund Endowment, Inc., Preservation Kentucky, Filson Historical Society, Floyds 
Fork Conservancy, Blackacre Conservancy, Savings Floyds Fork, and the Parklands of Floyds 
Fork. 
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Cost Effectiveness and Incremental Cost Analysis 
Cost effectiveness and incremental cost analysis (CE/ICA) are two distinct analyses that must be 
conducted to evaluate the effects of alternative plans according to USACE policy. First, it must be 
shown through cost effectiveness analysis that a restoration plan’s output cannot be produced more 
cost effectively by another alternative. Cost effective means that, for a given level of non-monetary 
output (in this case, net average annual habitat units), no other plan costs less and no other plan 
yields more output at a lower cost. Subsequently, through incremental cost analysis, a variety of 
alternatives and various-sized alternatives are evaluated to arrive at a “best” level of output within 
the limits of both the sponsor’s and the USACE’s capabilities. 

The subset of cost-effective plans is examined sequentially (by increasing scale and increment of 
output) to ascertain which plans are most efficient in the production of environmental benefits. Those 
most efficient plans are called “best buys.” As a group of measures, they provide the greatest 
increase in output for the least increases in cost. They have the lowest incremental costs per unit of 
output. In most analyses, there will be a series of best buy plans, in which the relationship between 
the quantity of outputs and the unit cost is evident. As the scale of best buy plans increases (in terms 
of output produced), average costs per unit of output and incremental costs per unit of output will 
increase as well. The incremental analysis by itself will not point to the selection of any single plan. 
The results of the incremental analysis must be synthesized with other decision-making criteria (i.e., 
significance of outputs, acceptability, completeness, effectiveness, risk and uncertainty, 
reasonableness of costs) to help the study team select and recommend a plan. 

The Focused Array of Alternatives Milestone (FAAM) resulted in seven combinations of alternatives 
across the four sites to be compared for cost effectiveness, including a no-action plan. Cost 
effectiveness analysis was performed using the IWR Planning Suite II to compare the average 
annual costs and average annual habitat unit lift between plans, the results of which is shown in 
Table 0-1. The fiscal year 2021 discount rate of 2.5% was used to annualize costs over fifty years. 

Table 0-1: Cost Effectiveness Analysis 
Alternative Plan Description Average Annual 

Cost (thousands of 
dollars) 

Net Average 
Annual Habitat 
Units 

Cost Effective 

No Action No Action $0 0 Best Buy 
9 Chenoweth Run (All Measures) + Long Run (All 

Measures) + Glory Road (All Measures) + Walker 
$507.03 14.18 Best Buy 

10 Chenoweth Run (Hardwood Plantings) + Long Run 
(All Measures) + Glory Road (All Measures) + 
Walker 

$448.01 13.09 Best Buy 

11 Chenoweth Run (Stream Restoration) + Long Run 
(All Measures) + Glory Road (All Measures) + 
Walker 

$354.04 10.13 Cost Effective 

12 Chenoweth Run (All Measures) + Long Run 
(Hardwood Plantings) + Glory Road (All Measures) 
+ Walker 

$451.32 12.36 Non-Cost 
Effective 

13 Chenoweth Run (All Measures) + Long Run (Stream 
Restoration) + Glory Road (All Measures) + Walker 

$474.67 10.99 Non-Cost 
Effective 

17 Chenoweth Run (Hardwood Plantings) + Long Run 
(Stream Restoration) + Glory Road (All Measures) + 
Walker 

$310.76 9.9 Best Buy 



Of the seven plans evaluated, five were cost effective (including the No Action Plan), meaning that 
none of those five costs more than any other plan providing the same level of benefits. 

Alt 11 

Figure 0-1: Cost Effective Analysis on All Plan Combinations 

After cost-effective plans were identified, an Incremental Cost Analysis (ICA) was performed. The 
ICA incrementally compares the increase in benefits (net habitat units) and their associated increase 
in costs from one plan to the next. ICA identifies which plans produce the greatest amount of 
benefits for the least incremental increase in cost. These plans are called Best Buys. Out of the five 
cost effective plans, 4 were revealed as “best buys” (No action, Alt. 9, Alt. 10, and Alt 17), in other 
words, they are the most efficient of the cost-effective plans. 

Table 0-2: Incremental Analysis of Best Buy Plans 
Alternative AA 

Cost 
($1000) 

Output
(AAHU) 

Average Cost
(AA Cost /

Output) 

Incremental 
Cost 

($1000) 

Incremental 
Output 

Incremental 
cost per

additional 
unit of Output 

No Action 0 0 0 0 0 0 

17 $310.76 9.9 $31.39 $310.76 9.9 $31.39 

10 $448.01 13.09 $34.23 $137.25 3.19 $43.03 

9 $507.03 14.18 $35.76 $59.02 1.09 $54.15 

 

 

 

 
 
 

 
 

  
 

 

 
 

 

        
       

  

 
 
 

     
  

    

   

   

  

 
   

   

 



As shown in Table 0-2 above, Alternative 17 provides 9.9 units of habitat annually at an annual cost 
of $310,760 – an incremental cost of $31,390 per unit of habitat. The alternative with the next 
highest amount of habitat output is Alternative 10, which provides 13.09 total units of habitat at a 
cost of $448,010. The incremental cost analysis shows that the increase from Alt. 17’s 9.9 habitat 
units to Alt. 10’s 13.09 habitat units costs $43,030 for each additional unit. Alt. 9’s 14.18 habitat units 
will cost an additional $54,150 for each unit above Alt. 10’s 13.09. This analysis is shown graphically 
in Figure 0-2. 

Alt. 9 

Alt. 10 
Alt. 17 

Figure 0-2: Graphical Representation of Incremental Costs vs. Benefits 
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Introduction 
Section 2039 of WRDA 2007, as amended, directs the Secretary of the Army to ensure, that when 
conducting a feasibility study for a project (or component of a project) under the Corps ecosystem 
restoration mission, that the recommended project includes a monitoring plan to measure the success of 
the ecosystem restoration and to dictate the direction adaptive management should proceed, if needed. 
This monitoring and adaptive management plan shall include a description of the monitoring activities, 
the criteria for success, and the estimated cost and duration of the monitoring as well as specify that 
monitoring will continue until such time as the Secretary determines that the success criteria have been 
met. 

Section 2039 of WRDA 2007, as amended, also directs the Corps to develop an adaptive management 
plan for all ecosystem restoration projects. The adaptive management plan must be appropriately scoped 
to the scale of the project. The information generated by the monitoring plan will be used by the District 
in consultation with the Federal and State resource agencies and the MSC to guide decisions on 
operational or structural changes that may be needed to ensure that the ecosystem restoration project 
meets the success criteria. 

An effective monitoring program is necessary to assess the status and trends of ecological health and biota 
richness and abundance on a per project basis, as well as to report on regional program success within the 
United States. Assessing status and trends includes both spatial and temporal variations. Gathered 
information under this monitoring plan will provide insights into the effectiveness of current restoration 
projects and adaptive management strategies, and indicate where goals have been met, if actions should 
continue, and/or whether more aggressive management is warranted.  

Monitoring the changes at a project site is not always a simple task. Ecosystems, by their very nature, are 
dynamic systems where populations of macroinvertebrates, fish, birds, and other organisms fluctuate with 
natural cycles. Water quality also varies, particularly as seasonal and annual weather patterns change. The 
task of tracking environmental changes can be difficult, and distinguishing the changes caused by human 
actions from natural variations can be even more difficult. This is why a focused monitoring protocol tied 
directly to the planning objectives needs to be followed. 

This Monitoring and Adaptive Management Plan describes the existing habitats and monitoring methods 
that could be utilized to assess projects. By reporting on environmental changes, the results from this 
monitoring effort will be able to evaluate whether measurable results have been achieved. 



Guidance 
The following documents provide distinct Corps policy and guidance that are pertinent to developing this 
monitoring and adaptive management plan: 

a. Section 2039 of WRDA 2007 Monitoring Ecosystem Restoration, as amended 

(a) In General - In conducting a feasibility study for a project (or a component of a project) for ecosystem 
restoration, the Secretary shall ensure that the recommended project includes, as an integral part of the 
project, a plan for monitoring the success of the ecosystem restoration. 

(b) Monitoring Plan - The monitoring plan shall--
(1) include a description of the monitoring activities to be carried out, the criteria for 
ecosystem restoration success, and the estimated cost and duration of the monitoring; and 
(2) specify that the monitoring shall continue until such time as the Secretary determines 
that the criteria for ecosystem restoration success will be met. 

(b) Cost Share - For a period of up to 10 years from completion of construction of a project (or a 
component of a project) for ecosystem restoration, the Secretary shall consider the cost of carrying out the 
monitoring as a project cost. If the monitoring plan under subsection (b) requires monitoring beyond the 
10-year period, the cost of monitoring shall be a non-Federal responsibility. 

b. USACE. 2009. Planning Memorandum. Implementation Guidance for Section 2039 of the Water 
Resources Development Act of 2007 (WRDA 2007) - Monitoring Ecosystem Restoration 

c. USACE. 2000. ER 1105-2-100, Guidance for Conducting Civil Works Planning Studies. 
Washington D.C. 

d. USACE. 2003a. ER 1105-2-404. Planning Civil Work Projects under the Environmental 
Operating Principles. Washington, D.C. 

General Monitoring Objectives 
As presented in “Guidance on Monitoring Ecosystem Restoration Project” on 12 January 2010, the 
following are general project monitoring objectives: 

• To determine and prioritize needs for ecosystem restoration 
• To support adaptive management of implemented projects 
• To assess and justify adaptive management expenditures 
• To minimize costs and maximize benefits of future restoration projects 
• To determine “ecological success”, document, and communicate it 
• To advance the state of ecosystem restoration practice 

Project Area Description 
The project is comprised of four sub-areas (three located in eastern Jefferson County and one in northern 
Bullitt County) known as Long Run, Walker, Chenoweth Run and Glory Rd: 

Long Run 
The Long Run site is located close to the Parklands of Floyds Fork’s Turkey Run park.  This site is the 
closest to the Louisville Loop, which is a multi-use trail, 19 miles of which runs through the Parklands. 
This parcel contains 47 acres and 5375 linear feet of stream frontage. 



Walker 
The Walker location is a mile south of the Long Run site.  The location has leased agricultural 
development and is has a large road bridge preventing stream meandering. This parcel contains 11 acres 
and 2000 linear feet of stream frontage. 

Chenoweth Run 
The Chenoweth Run site is in southern Louisville Metro and is the only site that has the hydric soil, 
Otwood Silt Loam.  This site also has a road bridge and the streams have high velocities, characterized by 
bedrock with minimal gravel and cobble.  This parcel contains 36 acres and 4200 linear feet of stream 
frontage. 

Glory Road 
The Glory Road site is in Bullitt county and has several incised feeders from the mainstem.  Steeper 
slopes are at this location with areas of active erosion.  For all locations, we have letters of support from 
Louisville Metro and Bullitt County. This parcel contains 20 acres and 1900 linear feet of stream 
frontage. 

Habitat Trends Triggering Restoration 
Historic agriculture and continued suburban development have resulted in the loss and degradation of 
high-quality riparian and floodplain habitat in the study area. Geomorphic processes have been altered 
through a variety of natural and anthropogenic means. Channel relocation, straightening, and dredging are 
a few examples of modifications which have occurred over the years to support agricultural and 
residential development. These modifications have severely altered the natural condition of the streams 
within Floyds Fork Watershed. The alterations have resulted in channel incision, stream bank instability, 
reduced diversity of habitat, high sediment loading, and widespread embedded substrates. The 
combination of these factors has impaired aquatic habitat and offers significant opportunity for 
improvement. 

This project aims to remedy the problems of: 

➢ Altered land use from agriculture 
➢ Altered riverine hydraulics stemming from historic channelization 
➢ Cessation of natural riverine erosional and depositional processes 
➢ Lack of native plant communities and vegetation 
➢ Loss of wetland habitat 

Based on these problems with the ecosystem drivers the following are specific resulting ecological 
problems for the Floyd’s Fork study limits: 

➢ Reduced acres (quantity) of healthy native plant communities and structurally viable habitats 
➢ Reduced richness and abundance (quality) of native plant species per community type 
➢ Reduced richness and abundance of fishes and mussels 
➢ Reduced richness and abundance of wetland and woodland resident and migratory bird species 
➢ Reduced richness and abundance of higher level organisms including insects, amphibians, reptiles 

and mammals 

Restoration Design Overview 
The preferred plan will greatly increase the ecological integrity and complexity of Floyd’s Fork. The 
specific elements of the proposed plan are: 



➢ Reestablish stream hydraulics, instream complexity, and connectivity 
➢ Maximize floral and faunal species richness and abundance 

Monitoring Components 
Monitoring Plan Goals & Objectives 

The goal of the project is to restore stream, riparian, wetland and buffering plant communities to provide 
habitat for residential and migratory fish and wildlife. The following specific objectives were established 
for monitoring the effectiveness of this project: 

• Assess that in-stream actions reestablished natural fluvial geomorphic parameters (hydraulics, 
substrates) and structures to support riverine and riparian habitats within the study area. 
Improvement is measured via the predicted increase in quality of riverine habitat (QHEI) 

• Assess that terrestrial actions improved native plant species richness and assemblage structure 
by re-establishing bottomland hardwood forest in riparian and wetland areas per United States 
Forest Service guidelines. 

Stream habitat structure, stream habitat, stream hydraulics, and riparian vegetation will be monitored to 
determine the effectiveness of the restoration plan. All components will be monitored as specified below, 
once prior to the project and annually for five years following completion of the project. 

Stream Hydraulics 
Hydraulic parameters will be monitored at each riffle complex within the stream.  In order for the created 
cobble riffles to provide conditions for lotic macroinvertebrates and fishes, induced flow velocities must 
be apparent; otherwise they are just a pile of rocks in a stream.  These flow patterns will be monitored 
through observation in the field.  Velocity, stream morphology, and substrate count data will be collected 
within the stream to determine how the channel is developing after restoration. 

Stream Habitat 
Habitat parameters for the restoration reach will be evaluated using the Qualitative Habitat Evaluation 
Index, or QHEI (Ranking 1989).  The QHEI consists of eight sections with a maximum total of 100 
points: 

1. Characterization of substrate types and effects of siltation 
2. Characterization of in-stream cover 
3. Characterization of channel morphology 
4. Characterization of the riparian zone and bank erosion 
5. Assessment of the pool/glide & riffle/run 
6. Gradient 
7. Shade 
8. Channel incision 

Plant Communities 
The plant community that would be restored by this project is bottomland hardwood forest. The United 
States Forest Service has developed a guide for bottomland hardwood restoration in the eastern United 
States, which outlines what criteria should be used for success. These criteria are: 

1. That a minimum of 400 trees per acre of preferred species be successful 



2. That trees reach a height of six feet before being declared successful 
3. That trees grow on site for at least 24 months before being declared successful 

A survey of the trees planted will be conducted at the site towards the end of each growing season to 
assess the survivorship of the plantings. 

Reference Site Discussion 
No reference site is deemed necessary; improvements will be judged from current site conditions. 

Sampling/Survey Frequency 
Stream Hydraulics and Habitat 

Monitoring will occur once per year in late spring over the course of 5 years. 

Plant Communities 

Plant monitoring would occur between June and September of each year of monitoring activities.  
Sampling would occur once a year.  The total monitoring period will be 5 years. 

Data Analysis 
Stream Hydraulics and Habitat 

Stream hydraulics and habitat parameters calculated will be displayed graphically to show trends through 
time. The repaired hydraulics and habitat structure of the stream should allow for an increase in fish 
species richness (R) scores.  If the trends in the data indicate a decrease in condition, adaptive 
management actions may be taken. 

Plant Communities 

There will be no need for complex data analysis. There will be a count of trees that have survived and an 
associated species list of surviving trees. If the amount of trees falls below 400 trees per acre or a 
preferred species is lost from the site, adaptive management actions would take place. 

Monitoring Responsibilities 
The US Army Corps of Engineers, Louisville District will be responsible for monitoring stream 
hydraulics, habitat, critical infrastructure, erosion points, and plants. 

Monitoring & Adaptive Management Costs & Funding Schedule 
Tasks Year 1 Year 2 Year 3 Year 4 Year 5 Total 
Hydraulics & Fish $5,000 $5,000 $5,000 $5,000 $5,000 $25,000 
Plant Communities $2,600 $2,600 $2,600 $2,600 $2,600 $13,000 
Adaptive Management Determination $2,000 $1,500 $1,500 $1,000 $1,000 $7,000 
Final Report $ - $ - $ - $ - $5,000 $5,000 
Total $50,000 



Reporting Results 
A yearly monitoring summary report would be drafted by the USACE that briefly summarizes the data 
collected and determines if adaptive management is needed.  A final monitoring report would be drafted 
that details the outcomes of the restoration project. 

Contact Information 
Stream Hydraulics, Habitat, and Fish 

Drew Russel 
Biologist 
US Army Corps of Engineers, Louisville District 
600 Martin Luther King Jr. Pl 
Louisville, Kentucky 40202 
(502) 315-6130 
Drew.C.Russel@usace.army.mil 

Plant Communities 

Steele McFadden 
Botanist 
US Army Corps of Engineers, Louisville District 
600 Martin Luther King Jr. Pl 
Louisville, Kentucky 40202 
(502) 315-7451 
Steele.McFadden@usace.army.mil 

Adaptive Management Planning 
Adaptive management needs for this project are minimal and currently no foreseen needs are apparent. 
However, changes would be planned, approved and implemented if expectations are not being met. 
Adaptive management may include adjustments to riffle structures and/or supplemental plantings. See 
Detailed Project Report Management Measures section for detailed description of adaptive management 
measures prescribed for this project’s contract. 



Floyd’s Fork Ecosystem Restoration 

Clean Water Act Section 404(B)1 and 401 
Compliance 



Nationwide Permit 27 - Aquatic Habitat Restoration, Enhancement, and Establishment Activities 
Effective Date: March 19, 2017; Expiration Date: March 18, 2022 

(NWP Final Notice, 82 FR 1860) 

Nationwide Permit 27 - Aquatic Habitat Restoration, Enhancement, and Establishment Activities. Activities 
in waters of the United States associated with the restoration, enhancement, and establishment of tidal and non-
tidal wetlands and riparian areas, the restoration and enhancement of non-tidal streams and other non-tidal open 
waters, and the rehabilitation or enhancement of tidal streams, tidal wetlands, and tidal open waters, provided 
those activities result in net increases in aquatic resource functions and services. 

To be authorized by this NWP, the aquatic habitat restoration, enhancement, or establishment activity must be 
planned, designed, and implemented so that it results in aquatic habitat that resembles an ecological reference. 
An ecological reference may be based on the characteristics of an intact aquatic habitat or riparian area of the 
same type that exists in the region. An ecological reference may be based on a conceptual model developed from 
regional ecological knowledge of the target aquatic habitat type or riparian area. 

To the extent that a Corps permit is required, activities authorized by this NWP include, but are not limited to: the 
removal of accumulated sediments; the installation, removal, and maintenance of small water control structures, 
dikes, and berms, as well as discharges of dredged or fill material to restore appropriate stream channel 
configurations after small water control structures, dikes, and berms, are removed; the installation of current 
deflectors; the enhancement, rehabilitation, or re-establishment of riffle and pool stream structure; the placement 
of in-stream habitat structures; modifications of the stream bed and/or banks to enhance, rehabilitate, or re-
establish stream meanders; the removal of stream barriers, such as undersized culverts, fords, and grade control 
structures; the backfilling of artificial channels; the removal of existing drainage structures, such as drain tiles, and 
the filling, blocking, or reshaping of drainage ditches to restore wetland hydrology; the installation of structures or 
fills necessary to restore or enhance wetland or stream hydrology; the construction of small nesting islands; the 
construction of open water areas; the construction of oyster habitat over unvegetated bottom in tidal waters; 
shellfish seeding; activities needed to reestablish vegetation, including plowing or discing for seed bed preparation 
and the planting of appropriate wetland species; re-establishment of submerged aquatic vegetation in areas where 
those plant communities previously existed; re-establishment of tidal wetlands in tidal waters where those 
wetlands previously existed; mechanized land clearing to remove non-native invasive, exotic, or nuisance 
vegetation; and other related activities. Only native plant species should be planted at the site. 

This NWP authorizes the relocation of non-tidal waters, including non-tidal wetlands and streams, on the project 
site provided there are net increases in aquatic resource functions and services. 

Except for the relocation of non-tidal waters on the project site, this NWP does not authorize the conversion of a 
stream or natural wetlands to another aquatic habitat type (e.g., the conversion of a stream to wetland or vice 
versa) or uplands. Changes in wetland plant communities that occur when wetland hydrology is more fully 
restored during wetland rehabilitation activities are not considered a conversion to another aquatic habitat type. 
This NWP does not authorize stream channelization. This NWP does not authorize the relocation of tidal waters or 
the conversion of tidal waters, including tidal wetlands, to other aquatic uses, such as the conversion of tidal 
wetlands into open water impoundments. 

Compensatory mitigation is not required for activities authorized by this NWP since these activities must result in 
net increases in aquatic resource functions and services. 

Reversion. For enhancement, restoration, and establishment activities conducted: (1) In accordance with the 
terms and conditions of a binding stream or wetland enhancement or restoration agreement, or a wetland 
establishment agreement, between the landowner and the U.S. Fish and Wildlife Service (FWS), the Natural 
Resources Conservation Service (NRCS), the Farm Service Agency (FSA), the National Marine Fisheries Service 
(NMFS), the National Ocean Service (NOS), U.S. Forest Service (USFS), or their designated state cooperating 
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agencies; (2) as voluntary wetland restoration, enhancement, and establishment actions documented by the 
NRCS or USDA Technical Service Provider pursuant to NRCS Field Office Technical Guide standards; or (3) on 
reclaimed surface coal mine lands, in accordance with a Surface Mining Control and Reclamation Act permit 
issued by the Office of Surface Mining Reclamation and Enforcement (OSMRE) or the applicable state agency, 
this NWP also authorizes any future discharge of dredged or fill material associated with the reversion of the area 
to its documented prior condition and use (i.e., prior to the restoration, enhancement, or establishment activities). 
The reversion must occur within five years after expiration of a limited term wetland restoration or establishment 
agreement or permit, and is authorized in these circumstances even if the discharge occurs after this NWP 
expires. The five-year reversion limit does not apply to agreements without time limits reached between the 
landowner and the FWS, NRCS, FSA, NMFS, NOS, USFS, or an appropriate state cooperating agency. This 
NWP also authorizes discharges of dredged or fill material in waters of the United States for the reversion of 
wetlands that were restored, enhanced, or established on prior-converted cropland or on uplands, in accordance 
with a binding agreement between the landowner and NRCS, FSA, FWS, or their designated state cooperating 
agencies (even though the restoration, enhancement, or establishment activity did not require a section 404 
permit). The prior condition will be documented in the original agreement or permit, and the determination of return 
to prior conditions will be made by the Federal agency or appropriate state agency executing the agreement or 
permit. Before conducting any reversion activity the permittee or the appropriate Federal or state agency must 
notify the district engineer and include the documentation of the prior condition. Once an area has reverted to its 
prior physical condition, it will be subject to whatever the Corps Regulatory requirements are applicable to that 
type of land at the time. The requirement that the activity results in a net increase in aquatic resource functions 
and services does not apply to reversion activities meeting the above conditions. Except for the activities 
described above, this NWP does not authorize any future discharge of dredged or fill material associated with the 
reversion of the area to its prior condition. In such cases a separate permit would be required for any reversion. 

Reporting. For those activities that do not require pre-construction notification, the permittee must submit to the 
district engineer a copy of: (1) The binding stream enhancement or restoration agreement or wetland 
enhancement, restoration, or establishment agreement, or a project description, including project plans and 
location map; (2) the NRCS or USDA Technical Service Provider documentation for the voluntary stream 
enhancement or restoration action or wetland restoration, enhancement, or establishment action; or (3) the 
SMCRA permit issued by OSMRE or the applicable state agency. The report must also include information on 
baseline ecological conditions on the project site, such as a delineation of wetlands, streams, and/or other aquatic 
habitats. These documents must be submitted to the district engineer at least 30 days prior to commencing 
activities in waters of the United States authorized by this NWP. 

Notification: The permittee must submit a pre-construction notification to the district engineer prior to 
commencing any activity (see general condition 32), except for the following activities: 

(1) Activities conducted on non-Federal public lands and private lands, in accordance with the terms and 
conditions of a binding stream enhancement or restoration agreement or wetland enhancement, restoration, or 
establishment agreement between the landowner and the FWS, NRCS, FSA, NMFS, NOS, USFS or their 
designated state cooperating agencies; 

(2) Voluntary stream or wetland restoration or enhancement action, or wetland establishment action, documented 
by the NRCS or USDA Technical Service Provider pursuant to NRCS Field Office Technical Guide standards; or 

(3) The reclamation of surface coal mine lands, in accordance with an SMCRA permit issued by the OSMRE or 
the applicable state agency. 

However, the permittee must submit a copy of the appropriate documentation to the district engineer to fulfill the 
reporting requirement. (Authorities: Sections 10 and 404) 

Note: This NWP can be used to authorize compensatory mitigation projects, including mitigation banks and in-lieu 
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fee projects. However, this NWP does not authorize the reversion of an area used for a compensatory mitigation 
project to its prior condition, since compensatory mitigation is generally intended to be permanent. 

A. Nationwide Permit General Conditions 

Note: To qualify for NWP authorization, the prospective permittee must comply with the following general 
conditions, as applicable, in addition to any regional or case-specific conditions imposed by the division engineer 
or district engineer. Prospective permittees should contact the appropriate Corps district office to determine if 
regional conditions have been imposed on an NWP. Prospective permittees should also contact the appropriate 
Corps district office to determine the status of Clean Water Act Section 401 water quality certification and/ or 
Coastal Zone Management Act consistency for an NWP. Every person who may wish to obtain permit 
authorization under one or more NWPs, or who is currently relying on an existing or prior permit authorization 
under one or more NWPs, has been and is on notice that all of the provisions of 33 CFR 330.1 through 330.6 
apply to every NWP authorization. Note especially 33 CFR 330.5 relating to the modification, suspension, or 
revocation of any NWP authorization. 

1. Navigation. (a) No activity may cause more than a minimal adverse effect on navigation. (b) Any safety lights 
and signals prescribed by the U.S. Coast Guard, through regulations or otherwise, must be installed and 
maintained at the permittee’s expense on authorized facilities in navigable waters of the United States. (c) The 
permittee understands and agrees that, if future operations by the United States require the removal, relocation, or 
other alteration, of the structure or work herein authorized, or if, in the opinion of the Secretary of the Army or his 
authorized representative, said structure or work shall cause unreasonable obstruction to the free navigation of the 
navigable waters, the permittee will be required, upon due notice from the Corps of Engineers, to remove, 
relocate, or alter the structural work or obstructions caused thereby, without expense to the United States. No 
claim shall be made against the United States on account of any such removal or alteration. 

2. Aquatic Life Movements. No activity may substantially disrupt the necessary life cycle movements of those 
species of aquatic life indigenous to the waterbody, including those species that normally migrate through the 
area, unless the activity’s primary purpose is to impound water. All permanent and temporary crossings of 
waterbodies shall be suitably culverted, bridged, or otherwise designed and constructed to maintain low flows to 
sustain the movement of those aquatic species. If a bottomless culvert cannot be used, then the crossing should 
be designed and constructed to minimize adverse effects to aquatic life movements. 

3. Spawning Areas. Activities in spawning areas during spawning seasons must be avoided to the maximum 
extent practicable. Activities that result in the physical destruction (e.g., through excavation, fill, or downstream 
smothering by substantial turbidity) of an important spawning area are not authorized. 

4. Migratory Bird Breeding Areas. Activities in waters of the United States that serve as breeding areas 
for migratory birds must be avoided to the maximum extent practicable. 

5. Shellfish Beds. No activity may occur in areas of concentrated shellfish populations, unless the activity is 
directly related to a shellfish harvesting activity authorized by NWPs 4 and 48, or is a shellfish seeding or habitat 
restoration activity authorized by NWP 27. 

6. Suitable Material. No activity may use unsuitable material (e.g., trash, debris, car bodies, asphalt, etc.). 
Material used for construction or discharged must be free from toxic pollutants in toxic amounts (see section 307 
of the Clean Water Act). 

7. Water Supply Intakes. No activity may occur in the proximity of a public water supply intake, except where 
the activity is for the repair or improvement of public water supply intake structures or adjacent bank stabilization. 

8. Adverse Effects from Impoundments. If the activity creates an impoundment of water, adverse effects 
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to the aquatic system due to accelerating the passage of water, and/or restricting its flow must be minimized 
to the maximum extent practicable. 

9. Management of Water Flows. To the maximum extent practicable, the preconstruction course, condition, 
capacity, and location of open waters must be maintained for each activity, including stream channelization, storm 
water management activities, and temporary and permanent road crossings, except as provided below. The 
activity must be constructed to withstand expected high flows. The activity must not restrict or impede the 
passage of normal or high flows, unless the primary purpose of the activity is to impound water or manage high 
flows. The activity may alter the preconstruction course, condition, capacity, and location of open waters if it 
benefits the aquatic environment (e.g., stream restoration or relocation activities). 

10. Fills Within 100-Year Floodplains. The activity must comply with applicable FEMA-approved state 
or local floodplain management requirements. 

11. Equipment. Heavy equipment working in wetlands or mudflats must be placed on mats, or other measures 
must be taken to minimize soil disturbance. 

12. Soil Erosion and Sediment Controls. Appropriate soil erosion and sediment controls must be used and 
maintained in effective operating condition during construction, and all exposed soil and other fills, as well as any 
work below the ordinary high water mark or high tide line, must be permanently stabilized at the earliest 
practicable date. Permittees are encouraged to perform work within waters of the United States during periods of 
low-flow or no-flow, or during low tides. 

13. Removal of Temporary Fills. Temporary fills must be removed in their entirety and the affected areas 
returned to pre-construction elevations. The affected areas must be revegetated, as appropriate. 

14. Proper Maintenance. Any authorized structure or fill shall be properly maintained, including maintenance to 
ensure public safety and compliance with applicable NWP general conditions, as well as any activity-specific 
conditions added by the district engineer to an NWP authorization. 

15. Single and Complete Project. The activity must be a single and complete project. The same NWP 
cannot be used more than once for the same single and complete project. 

16. Wild and Scenic Rivers. 
(a) No NWP activity may occur in a component of the National Wild and Scenic River System, or in a river 
officially designated by Congress as a ‘‘study river’’ for possible inclusion in the system while the river is in an 
official study status, unless the appropriate Federal agency with direct management responsibility for such river, 
has determined in writing that the proposed activity will not adversely affect the Wild and Scenic River 
designation or study status. 

(b) If a proposed NWP activity will occur in a component of the National Wild and Scenic River System, or in a 
river officially designated by Congress as a ‘‘study river’’ for possible inclusion in the system while the river is in 
an official study status, the permittee must submit a pre- construction notification (see general condition 32). The 
district engineer will coordinate the PCN with the Federal agency with direct management responsibility for that 
river. The permittee shall not begin the NWP activity until notified by the district engineer that the Federal agency 
with direct management responsibility for that river has determined in writing that the proposed NWP activity will 
not adversely affect the Wild and Scenic River designation or study status. 

(c) Information on Wild and Scenic Rivers may be obtained from the appropriate Federal land management 
agency responsible for the designated Wild and Scenic River or study river (e.g., National Park Service, U.S. 
Forest Service, Bureau of Land Management, U.S. Fish and Wildlife Service). Information on these rivers is also 
available at: http://www.rivers.gov/. 
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17. Tribal Rights. No NWP activity may cause more than minimal adverse effects on tribal rights 
(including treaty rights), protected tribal resources, or tribal lands. 

18. Endangered Species. 
(a) No activity is authorized under any NWP which is likely to directly or indirectly jeopardize the continued 
existence of a threatened or endangered species or a species proposed for such designation, as identified under 
the Federal Endangered Species Act (ESA), or which will directly or indirectly destroy or adversely modify the 
critical habitat of such species. No activity is authorized under any NWP which ‘‘may affect’’ a listed species or 
critical habitat, unless ESA section 7 consultation addressing the effects of the proposed activity has been 
completed. Direct effects are the immediate effects on listed species and critical habitat caused by the NWP 
activity. Indirect effects are those effects on listed species and critical habitat that are caused by the NWP activity 
and are later in time, but still are reasonably certain to occur. 

(b) Federal agencies should follow their own procedures for complying with the requirements of the ESA. If 
preconstruction notification is required for the proposed activity, the Federal permittee must provide the district 
engineer with the appropriate documentation to demonstrate compliance with those requirements. The district 
engineer will verify that the appropriate documentation has been submitted. If the appropriate documentation 
has not been submitted, additional ESA section 7 consultation may be necessary for the activity and the 
respective federal agency would be responsible for fulfilling its obligation under section 7 of the ESA. 

(c) Non-federal permittees must submit a pre-construction notification to the district engineer if any listed species 
or designated critical habitat might be affected or is in the vicinity of the activity, or if the activity is located in 
designated critical habitat, and shall not begin work on the activity until notified by the district engineer that the 
requirements of the ESA have been satisfied and that the activity is authorized. For activities that might affect 
Federally-listed endangered or threatened species or designated critical habitat, the pre-construction notification 
must include the name(s) of the endangered or threatened species that might be affected by the proposed activity 
or that utilize the designated critical habitat that might be affected by the proposed activity. The district engineer 
will determine whether the proposed activity ‘‘may affect’’ or will have ‘‘no effect’’ to listed species and designated 
critical habitat and will notify the non- Federal applicant of the Corps’ determination within 45 days of receipt of a 
complete pre- construction notification. In cases where the non-Federal applicant has identified listed species or 
critical habitat that might be affected or is in the vicinity of the activity, and has so notified the Corps, the applicant 
shall not begin work until the Corps has provided notification that the proposed activity will have ‘‘no effect’’ on 
listed species or critical habitat, or until ESA section 7 consultation has been completed. If the non-Federal 
applicant has not heard back from the Corps within 45 days, the applicant must still wait for notification from the 
Corps. 

(d) As a result of formal or informal consultation with the FWS or NMFS the district engineer may add species-
specific permit conditions to the NWPs. 

(e) Authorization of an activity by an NWP does not authorize the ‘‘take’’ of a threatened or endangered species 
as defined under the ESA. In the absence of separate authorization (e.g., an ESA Section 10 Permit, a Biological 
Opinion with ‘‘incidental take’’ provisions, etc.) from the FWS or the NMFS, the Endangered Species Act prohibits 
any person subject to the jurisdiction of the United States to take a listed species, where ‘‘take’’ means to harass, 
harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such conduct. The 
word ‘‘harm’’ in the definition of ‘‘take’’ means an act which actually kills or injures wildlife. Such an act may 
include significant habitat modification or degradation where it actually kills or injures wildlife by significantly 
impairing essential behavioral patterns, including breeding, feeding or sheltering. 

(f) If the non-federal permittee has a valid ESA section 10(a)(1)(B) incidental take permit with an approved 
Habitat Conservation Plan for a project or a group of projects that includes the proposed NWP activity, the non-
federal applicant should provide a copy of that ESA section 10(a)(1)(B) permit with the PCN required by 
paragraph (c) of this general condition. The district engineer will coordinate with the agency that issued the ESA 
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section 10(a)(1)(B) permit to determine whether the proposed NWP activity and the associated incidental take 
were considered in the internal ESA section 7 consultation conducted for the ESA section 10(a)(1)(B) permit. If 
that coordination results in concurrence from the agency that the proposed NWP activity and the associated 
incidental take were considered in the internal ESA section 7 consultation for the ESA section 10(a)(1)(B) permit, 
the district engineer does not need to conduct a separate ESA section 7 consultation for the proposed NWP 
activity. The district engineer will notify the non-federal applicant within 45 days of receipt of a complete pre-
construction notification whether the ESA section 10(a)(1)(B) permit covers the proposed NWP activity or whether 
additional ESA section 7 consultation is required. 

(g) Information on the location of threatened and endangered species and their critical habitat can be obtained 
directly from the offices of the FWS and NMFS or their world wide Web pages at http://www.fws.gov/ or http:// 
www.fws.gov/ipac and http://www.nmfs.noaa.gov/pr/species/esa/ respectively. 

19. Migratory Birds and Bald and Golden Eagles. The permittee is responsible for ensuring their action 
complies with the Migratory Bird Treaty Act and the Bald and Golden Eagle Protection Act. The permittee is 
responsible for contacting appropriate local office of the U.S. Fish and Wildlife Service to determine applicable 
measures to reduce impacts to migratory birds or eagles, including whether ‘‘incidental take’’ permits are 
necessary and available under the Migratory Bird Treaty Act or Bald and Golden Eagle Protection Act for a 
particular activity. 

20. Historic Properties. (a) In cases where the district engineer determines that the activity may have the 
potential to cause effects to properties listed, or eligible for listing, in the National Register of Historic Places, the 
activity is not authorized, until the requirements of Section 106 of the National Historic Preservation Act (NHPA) 
have been satisfied. 

(b) Federal permittees should follow their own procedures for complying with the requirements of section 106 of 
the National Historic Preservation Act. If pre-construction notification is required for the proposed NWP activity, 
the Federal permittee must provide the district engineer with the appropriate documentation to demonstrate 
compliance with those requirements. The district engineer will verify that the appropriate documentation has 
been submitted. If the appropriate documentation is not submitted, then additional consultation under section 106 
may be necessary. The respective federal agency is responsible for fulfilling its obligation to comply with section 
106. 

(c) Non-federal permittees must submit a pre-construction notification to the district engineer if the NWP activity 
might have the potential to cause effects to any historic properties listed on, determined to be eligible for listing 
on, or potentially eligible for listing on the National Register of Historic Places, including previously unidentified 
properties. For such activities, the preconstruction notification must state which historic properties might have the 
potential to be affected by the proposed NWP activity or include a vicinity map indicating the location of the 
historic properties or the potential for the presence of historic properties. Assistance regarding information on the 
location of, or potential for, the presence of historic properties can be sought from the State Historic Preservation 
Officer, Tribal Historic Preservation Officer, or designated tribal representative, as appropriate, and the National 
Register of Historic Places (see 33 CFR 330.4(g)). When reviewing pre-construction notifications, district 
engineers will comply with the current procedures for addressing the requirements of section 106 of the National 
Historic Preservation Act. The district engineer shall make a reasonable and good faith effort to carry out 
appropriate identification efforts, which may include background research, consultation, oral history interviews, 
sample field investigation, and field survey. Based on the information submitted in the PCN and these 
identification efforts, the district engineer shall determine whether the proposed NWP activity has the potential to 
cause effects on the historic properties. Section 106 consultation is not required when the district engineer 
determines that the activity does not have the potential to cause effects on historic properties (see 36 CFR 
800.3(a)). Section 106 consultation is required when the district engineer determines that the activity has the 
potential to cause effects on historic properties. The district engineer will conduct consultation with consulting 
parties identified under 36 CFR 800.2(c) when he or she makes any of the following effect determinations for the 
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purposes of section 106 of the NHPA: no historic properties affected, no adverse effect, or adverse effect. Where 
the non-Federal applicant has identified historic properties on which the activity might have the potential to cause 
effects and so notified the Corps, the non-Federal applicant shall not begin the activity until notified by the district 
engineer either that the activity has no potential to cause effects to historic properties or that NHPA section 106 
consultation has been completed. 

(d) For non-federal permittees, the district engineer will notify the prospective permittee within 45 days of receipt 
of a complete pre-construction notification whether NHPA section 106 consultation is required. If NHPA section 
106 consultation is required, the district engineer will notify the non-Federal applicant that he or she cannot begin 
the activity until section 106 consultation is completed. If the non-Federal applicant has not heard back from the 
Corps within 45 days, the applicant must still wait for notification from the Corps. 

(e) Prospective permittees should be aware that section 110k of the NHPA (54 U.S.C. 306113) prevents the 
Corps from granting a permit or other assistance to an applicant who, with intent to avoid the requirements of 
section 106 of the NHPA, has intentionally significantly adversely affected a historic property to which the permit 
would relate, or having legal power to prevent it, allowed such significant adverse effect to occur, unless the 
Corps, after consultation with the Advisory Council on Historic Preservation (ACHP), determines that 
circumstances justify granting such assistance despite the adverse effect created or permitted by the applicant. If 
circumstances justify granting the assistance, the Corps is required to notify the ACHP and provide 
documentation specifying the circumstances, the degree of damage to the integrity of any historic properties 
affected, and proposed mitigation. This documentation must include any views obtained from the applicant, 
SHPO/THPO, appropriate Indian tribes if the undertaking occurs on or affects historic properties on tribal lands or 
affects properties of interest to those tribes, and other parties known to have a legitimate interest in the impacts to 
the permitted activity on historic properties. 

21. Discovery of Previously Unknown Remains and Artifacts. If you discover any previously unknown 
historic, cultural or archeological remains and artifacts while accomplishing the activity authorized by this permit, 
you must immediately notify the district engineer of what you have found, and to the maximum extent practicable, 
avoid construction activities that may affect the remains and artifacts until the required coordination has been 
completed. The district engineer will initiate the Federal, Tribal, and state coordination required to determine if the 
items or remains warrant a recovery effort or if the site is eligible for listing in the National Register of Historic 
Places. 

22. Designated Critical Resource Waters. Critical resource waters include, NOAA-managed marine 
sanctuaries and marine monuments, and National Estuarine Research Reserves. The district engineer may 
designate, after notice and opportunity for public comment, additional waters officially designated by a state as 
having particular environmental or ecological significance, such as outstanding national resource waters or state 
natural heritage sites. The district engineer may also designate additional critical resource waters after notice 
and opportunity for public comment. 

(a) Discharges of dredged or fill material into waters of the United States are not authorized by NWPs 7, 12, 14, 
16, 17, 21, 29, 31, 35, 39, 40, 42, 43, 44, 49, 50, 51, and 52 for any activity within, or directly affecting, critical 
resource waters, including wetlands adjacent to such waters. 

(b) For NWPs 3, 8, 10, 13, 15, 18, 19, 22, 23, 25, 27, 28, 30, 33, 34, 36, 37, 38, and 54, notification is required in 
accordance with general condition 32, for any activity proposed in the designated critical resource waters 
including wetlands adjacent to those waters. The district engineer may authorize activities under these NWPs only 
after it is determined that the impacts to the critical resource waters will be no more than minimal. 

23. Mitigation. The district engineer will consider the following factors when determining appropriate and 
practicable mitigation necessary to ensure that the individual and cumulative adverse environmental effects 
are no more than minimal: 
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(a) The activity must be designed and constructed to avoid and minimize adverse effects, both temporary and 
permanent, to waters of the United States to the maximum extent practicable at the project site (i.e., on site). 

(b) Mitigation in all its forms (avoiding, minimizing, rectifying, reducing, or compensating for resource 
losses) will be required to the extent necessary to ensure that the individual and cumulative adverse 
environmental effects are no more than minimal. 

(c) Compensatory mitigation at a minimum one-for-one ratio will be required for all wetland losses that exceed 
1⁄10-acre and require preconstruction notification, unless the district engineer determines in writing that either 
some other form of mitigation would be more environmentally appropriate or the adverse environmental effects of 
the proposed activity are no more than minimal, and provides an activity-specific waiver of this requirement. For 
wetland losses of 1⁄10-acre or less that require preconstruction notification, the district engineer may determine on 
a case-by-case basis that compensatory mitigation is required to ensure that the activity results in only minimal 
adverse environmental effects. 

(d) For losses of streams or other open waters that require pre-construction notification, the district engineer 
may require compensatory mitigation to ensure that the activity results in no more than minimal adverse 
environmental effects. Compensatory mitigation for losses of streams should be provided, if practicable, 
through stream rehabilitation, enhancement, or preservation, since streams are difficult to-replace resources 
(see 33 CFR 332.3(e)(3)). 

(e) Compensatory mitigation plans for NWP activities in or near streams or other open waters will normally 
include a requirement for the restoration or enhancement, maintenance, and legal protection (e.g., conservation 
easements) of riparian areas next to open waters. In some cases, the restoration or maintenance/protection of 
riparian areas may be the only compensatory mitigation required. Restored riparian areas should consist of native 
species. The width of the required riparian area will address documented water quality or aquatic habitat loss 
concerns. Normally, the riparian area will be 25 to 50 feet wide on each side of the stream, but the district 
engineer may require slightly wider riparian areas to address documented water quality or habitat loss concerns. 
If it is not possible to restore or maintain/protect a riparian area on both sides of a stream, or if the waterbody is a 
lake or coastal waters, then restoring or maintaining/protecting a riparian area along a single bank or shoreline 
may be sufficient. Where both wetlands and open waters exist on the project site, the district engineer will 
determine the appropriate compensatory mitigation (e.g., riparian areas and/or wetlands compensation) based on 
what is best for the aquatic environment on a watershed basis. In cases where riparian areas are determined to 
be the most appropriate form of minimization or compensatory mitigation, the district engineer may waive or 
reduce the requirement to provide wetland compensatory mitigation for wetland losses. 

(f) Compensatory mitigation projects provided to offset losses of aquatic resources must comply with the 
applicable provisions of 33 CFR part 332. 

(1) The prospective permittee is responsible for proposing an appropriate compensatory mitigation option if 
compensatory mitigation is necessary to ensure that the activity results in no more than minimal adverse 
environmental effects. For the NWPs, the preferred mechanism for providing compensatory mitigation is 
mitigation bank credits or in-lieu fee program credits (see 33 CFR 332.3(b)(2) and (3)). However, if an 
appropriate number and type of mitigation bank or in-lieu credits are not available at the time the PCN is 
submitted to the district engineer, the district engineer may approve the use of permittee-responsible mitigation. 

(2) The amount of compensatory mitigation required by the district engineer must be sufficient to ensure that the 
authorized activity results in no more than minimal individual and cumulative adverse environmental effects (see 
33 CFR 330.1(e)(3)). (See also 33 CFR 332.3(f)). 

(3) Since the likelihood of success is greater and the impacts to potentially valuable uplands are reduced, 
aquatic resource restoration should be the first compensatory mitigation option considered for permittee-
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responsible mitigation. 

(4) If permittee-responsible mitigation is the proposed option, the prospective permittee is responsible for 
submitting a mitigation plan. A conceptual or detailed mitigation plan may be used by the district engineer to 
make the decision on the NWP verification request, but a final mitigation plan that addresses the applicable 
requirements of 33 CFR 332.4(c)(2) through (14) must be approved by the district engineer before the permittee 
begins work in waters of the United States, unless the district engineer determines that prior approval of the 
final mitigation plan is not practicable or not necessary to ensure timely completion of the required 
compensatory mitigation (see 33 CFR 332.3(k)(3)). 

(5) If mitigation bank or in-lieu fee program credits are the proposed option, the mitigation plan only needs to 
address the baseline conditions at the impact site and the number of credits to be provided. 

(6) Compensatory mitigation requirements (e.g., resource type and amount to be provided as compensatory 
mitigation, site protection, ecological performance standards, monitoring requirements) may be addressed 
through conditions added to the NWP authorization, instead of components of a compensatory mitigation plan 
(see 33 CFR 332.4(c)(1)(ii)). 

(g) Compensatory mitigation will not be used to increase the acreage losses allowed by the acreage limits of the 
NWPs. For example, if an NWP has an acreage limit of 1⁄2-acre, it cannot be used to authorize any NWP activity 
resulting in the loss of greater than 1⁄2- acre of waters of the United States, even if compensatory mitigation is 
provided that replaces or restores some of the lost waters. However, compensatory mitigation can and should be 
used, as necessary, to ensure that an NWP activity already meeting the established acreage limits also satisfies 
the no more than minimal impact requirement for the NWPs. 

(h) Permittees may propose the use of mitigation banks, in-lieu fee programs, or permittee- responsible 
mitigation. When developing a compensatory mitigation proposal, the permittee must consider appropriate and 
practicable options consistent with the framework at 33 CFR 332.3(b). For activities resulting in the loss of marine 
or estuarine resources, permittee responsible mitigation may be environmentally preferable if there are no 
mitigation banks or in- lieu fee programs in the area that have marine or estuarine credits available for sale or 
transfer to the permittee. For permittee responsible mitigation, the special conditions of the NWP verification must 
clearly indicate the party or parties responsible for the implementation and performance of the compensatory 
mitigation project, and, if required, its long-term management. 

(i) Where certain functions and services of waters of the United States are permanently adversely affected by a 
regulated activity, such as discharges of dredged or fill material into waters of the United States that will convert 
a forested or scrub-shrub wetland to a herbaceous wetland in a permanently maintained utility line right-of-way, 
mitigation may be required to reduce the adverse environmental effects of the activity to the no more than 
minimal level. 

24. Safety of Impoundment Structures. To ensure that all impoundment structures are safely designed, the 
district engineer may require non-Federal applicants to demonstrate that the structures comply with established 
state dam safety criteria or have been designed by qualified persons. The district engineer may also require 
documentation that the design has been independently reviewed by similarly qualified persons, and appropriate 
modifications made to ensure safety. 

25. Water Quality. Where States and authorized Tribes, or EPA where applicable, have not previously certified 
compliance of an NWP with CWA section 401, individual 401 Water Quality Certification must be obtained or 
waived (see 33 CFR 330.4(c)). The district engineer or State or Tribe may require additional water quality 
management measures to ensure that the authorized activity does not result in more than minimal degradation of 
water quality. 
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26. Coastal Zone Management. In coastal states where an NWP has not previously received a state coastal 
zone management consistency concurrence, an individual state coastal zone management consistency 
concurrence must be obtained, or a presumption of concurrence must occur (see 33 CFR 330.4(d)). The district 
engineer or a State may require additional measures to ensure that the authorized activity is consistent with state 
coastal zone management requirements. 

27. Regional and Case-By-Case Conditions. The activity must comply with any regional conditions that may 
have been added by the Division Engineer (see 33 CFR 330.4(e)) and with any case specific conditions added 
by the Corps or by the state, Indian Tribe, or U.S. EPA in its section 401 Water Quality Certification, or by the 
state in its Coastal Zone Management Act consistency determination. 

28. Use of Multiple Nationwide Permits. Use of Multiple Nationwide Permits. The use of more than one NWP 
for a single and complete project is prohibited, except when the acreage loss of waters of the United States 
authorized by the NWPs does not exceed the acreage limit of the NWP with the highest specified acreage limit. 
For example, if a road crossing over tidal waters is constructed under NWP 14, with associated bank stabilization 
authorized by NWP 13, the maximum acreage loss of waters of the United States for the total project cannot 
exceed 1⁄3- acre. 

29. Transfer of Nationwide Permit Verifications. If the permittee sells the property associated with a 
nationwide permit verification, the permittee may transfer the nationwide permit verification to the new owner by 
submitting a letter to the appropriate Corps district office to validate the transfer. A copy of the nationwide permit 
verification must be attached to the letter, and the letter must contain the following statement and signature: 

“When the structures or work authorized by this nationwide permit are still in existence at the time the 
property is transferred, the terms and conditions of this nationwide permit, including any special conditions, will 
continue to be binding on the new owner(s) of the property. To validate the transfer of this nationwide permit and 
the associated liabilities associated with compliance with its terms and conditions, have the transferee sign and 
date below.” 

(Transferee) 

(Date) 

30. Compliance Certification. Each permittee who receives an NWP verification letter from the Corps must 
provide a signed certification documenting completion of the authorized activity and implementation of any 
required compensatory mitigation. The success of any required permittee-responsible mitigation, including the 
achievement of ecological performance standards, will be addressed separately by the district engineer. The 
Corps will provide the permittee the certification document with the NWP verification letter. The certification 
document will include: 

(a) A statement that the authorized activity was done in accordance with the NWP authorization, including any 
general, regional, or activity-specific conditions; 

(b) A statement that the implementation of any required compensatory mitigation was completed in accordance 
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with the permit conditions. If credits from a mitigation bank or in-lieu fee program are used to satisfy the 
compensatory mitigation requirements, the certification must include the documentation required by 33 CFR 
332.3(l)(3) to confirm that the permittee secured the appropriate number and resource type of credits; and 

(c) The signature of the permittee certifying the completion of the activity and mitigation. The completed 
certification document must be submitted to the district engineer within 30 days of completion of the 
authorized activity or the implementation of any required compensatory mitigation, whichever occurs later. 

31. Activities Affecting Structures or Works Built by the United States. If an NWP activity also requires 
permission from the Corps pursuant to 33 U.S.C. 408 because it will alter or temporarily or permanently occupy or 
use a U.S. Army Corps of Engineers (USACE) federally authorized Civil Works project (a ‘‘USACE project’’), the 
prospective permittee must submit a preconstruction notification. See paragraph (b)(10) of general condition 32. 
An activity that requires section 408 permission is not authorized by NWP until the appropriate Corps office issues 
the section 408 permission to alter, occupy, or use the USACE project, and the district engineer issues a written 
NWP verification. 

32. Pre-Construction Notification. (a) Timing. Where required by the terms of the NWP, the prospective 
permittee must notify the district engineer by submitting a pre-construction notification (PCN) as early as possible. 
The district engineer must determine if the PCN is complete within 30 calendar days of the date of receipt and, if 
the PCN is determined to be incomplete, notify the prospective permittee within that 30 day period to request the 
additional information necessary to make the PCN complete. The request must specify the information needed to 
make the PCN complete. As a general rule, district engineers will request additional information necessary to 
make the PCN complete only once. However, if the prospective permittee does not provide all of the requested 
information, then the district engineer will notify the prospective permittee that the PCN is still incomplete and the 
PCN review process will not commence until all of the requested information has been received by the district 
engineer. The prospective permittee shall not begin the activity until either: 

(1) He or she is notified in writing by the district engineer that the activity may proceed under the NWP with any 
special conditions imposed by the district or division engineer; or 

(2) 45 calendar days have passed from the district engineer’s receipt of the complete PCN and the prospective 
permittee has not received written notice from the district or division engineer. However, if the permittee was 
required to notify the Corps pursuant to general condition 18 that listed species or critical habitat might be 
affected or are in the vicinity of the activity, or to notify the Corps pursuant to general condition 20 that the activity 
might have the potential to cause effects to historic properties, the permittee cannot begin the activity until 
receiving written notification from the Corps that there is ‘‘no effect’’ on listed species or ‘‘no potential to cause 
effects’’ on historic properties, or that any consultation required under Section 7 of the Endangered Species Act 
(see 33 CFR 330.4(f)) and/or section 106 of the National Historic Preservation Act (see 33 CFR 330.4(g)) has 
been completed. Also, work cannot begin under NWPs 21, 49, or 50 until the permittee has received written 
approval from the Corps. If the proposed activity requires a written waiver to exceed specified limits of an NWP, 
the permittee may not begin the activity until the district engineer issues the waiver. If the district or division 
engineer notifies the permittee in writing that an individual permit is required within 45 calendar days of receipt of 
a complete PCN, the permittee cannot begin the activity until an individual permit has been obtained. 
Subsequently, the permittee’s right to proceed under the NWP may be modified, suspended, or revoked only in 
accordance with the procedure set forth in 33 CFR 330.5(d)(2). 

(b) Contents of Pre-Construction Notification: The PCN must be in writing and include the following 
information: 

(1) Name, address and telephone numbers of the prospective permittee; 

(2) Location of the proposed activity; 
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(3) Identify the specific NWP or NWP(s) the prospective permittee wants to use to authorize the proposed 
activity; 

(4) A description of the proposed activity; the activity’s purpose; direct and indirect adverse environmental effects 
the activity would cause, including the anticipated amount of loss of wetlands, other special aquatic sites, and 
other waters expected to result from the NWP activity, in acres, linear feet, or other appropriate unit of measure; a 
description of any proposed mitigation measures intended to reduce the adverse environmental effects caused by 
the proposed activity; and any other NWP(s), regional general permit(s), or individual permit(s) used or intended 
to be used to authorize any part of the proposed project or any related activity, including other separate and 
distant crossings for linear projects that require Department of the Army authorization but do not require pre-
construction notification. The description of the proposed activity and any proposed mitigation measures should 
be sufficiently detailed to allow the district engineer to determine that the adverse environmental effects of the 
activity will be no more than minimal and to determine the need for compensatory mitigation or other mitigation 
measures. For single and complete linear projects, the PCN must include the quantity of anticipated losses of 
wetlands, other special aquatic sites, and other waters for each single and complete crossing of those wetlands, 
other special aquatic sites, and other waters. Sketches should be provided when necessary to show that the 
activity complies with the terms of the NWP. (Sketches usually clarify the activity and when provided results in a 
quicker decision. (Sketches usually clarify the activity and when provided results in a quicker decision. Sketches 
should contain sufficient detail to provide an illustrative description of the proposed activity (e.g., a conceptual 
plan), but do not need to be detailed engineering plans); 

(5) The PCN must include a delineation of wetlands, other special aquatic sites, and other waters, such as lakes 
and ponds, and perennial, intermittent, and ephemeral streams, on the project site. Wetland delineations must be 
prepared in accordance with the current method required by the Corps. The permittee may ask the Corps to 
delineate the special aquatic sites and other waters on the project site, but there may be a delay if the Corps 
does the delineation, especially if the project site is large or contains many wetlands, other special aquatic sites, 
and other waters. Furthermore, the 45 day period will not start until the delineation has been submitted to or 
completed by the Corps, as appropriate; 

(6) If the proposed activity will result in the loss of greater than 1⁄10-acre of wetlands and a PCN is required, the 
prospective permittee must submit a statement describing how the mitigation requirement will be satisfied, or 
explaining why the adverse environmental effects are no more than minimal and why compensatory mitigation 
should not be required. As an alternative, the prospective permittee may submit a conceptual or detailed 
mitigation plan. 

(7) For non-Federal permittees, if any listed species or designated critical habitat might be affected or is in the 
vicinity of the activity, or if the activity is located in designated critical habitat, the PCN must include the name(s) 
of those endangered or threatened species that might be affected by the proposed activity or utilize the 
designated critical habitat that might be affected by the proposed activity. For NWP activities that require pre-
construction notification, Federal permittees must provide documentation demonstrating compliance with the 
Endangered Species Act; 

(8) For non-Federal permittees, if the NWP activity might have the potential to cause effects to a historic property 
listed on, determined to be eligible for listing on, or potentially eligible for listing on, the National Register of 
Historic Places, the PCN must state which historic property might have the potential to be affected by the 
proposed activity or include a vicinity map indicating the location of the historic property. For NWP activities that 
require pre-construction notification, Federal permittees must provide documentation demonstrating compliance 
with section 106 of the National Historic Preservation Act; 

(9) For an activity that will occur in a component of the National Wild and Scenic River System, or in a river 
officially designated by Congress as a ‘‘study river’’ for possible inclusion in the system while the river is in an 
official study status, the PCN must identify the Wild and Scenic River or the ‘‘study river’’ (see general condition 
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16); and 

(10) For an activity that requires permission from the Corps pursuant to 33 U.S.C. 408 because it will alter or 
temporarily or permanently occupy or use a U.S. Army Corps of Engineers federally authorized civil works 
project, the pre-construction notification must include a statement confirming that the project proponent has 
submitted a written request for section 408 permission from the Corps office having jurisdiction over that USACE 
project. 

(c) Form of Pre-Construction Notification: The standard individual permit application form (Form ENG 4345) may 
be used, but the completed application form must clearly indicate that it is an NWP PCN and must include all of 
the applicable information required in paragraphs (b)(1) through (10) of this general condition. A letter containing 
the required information may also be used. Applicants may provide electronic files of PCNs and supporting 
materials if the district engineer has established tools and procedures for electronic submittals. 

(d) Agency Coordination:  (1) The district engineer will consider any comments from Federal and state agencies 
concerning the proposed activity’s compliance with the terms and conditions of the NWPs and the need for 
mitigation to reduce the activity’s adverse environmental effects so that they are no more than minimal. 

(2) Agency coordination is required for: (i) All NWP activities that require pre-construction notification and result in 
the loss of greater than 1⁄2-acre of waters of the United States; (ii) NWP 21, 29, 39, 40, 42, 43, 44, 50, 51, and 52 
activities that require pre-construction notification and will result in the loss of greater than 300 linear feet of 
stream bed; (iii) NWP 13 activities in excess of 500 linear feet, fills greater than one cubic yard per running foot, or 
involve discharges of dredged or fill material into special aquatic sites; and (iv) NWP 54 activities in excess of 500 
linear feet, or that extend into the waterbody more than 30 feet from the mean low water line in tidal waters or the 
ordinary high water mark in the Great Lakes. 

(3) When agency coordination is required, the district engineer will immediately provide (e.g., via email, facsimile 
transmission, overnight mail, or other expeditious manner) a copy of the complete PCN to the appropriate Federal 
or state offices (FWS, state natural resource or water quality agency, EPA, and, if appropriate, the NMFS). With 
the exception of NWP 37, these agencies will have 10 calendar days from the date the material is transmitted to 
notify the district engineer via telephone, facsimile transmission, or email that they intend to provide substantive, 
site-specific comments. The comments must explain why the agency believes the adverse environmental effects 
will be more than minimal. If so contacted by an agency, the district engineer will wait an additional 15 calendar 
days before making a decision on the preconstruction notification. The district engineer will fully consider agency 
comments received within the specified time frame concerning the proposed activity’s compliance with the terms 
and conditions of the NWPs, including the need for mitigation to ensure the net adverse environmental effects of 
the proposed activity are no more than minimal. The district engineer will provide no response to the resource 
agency, except as provided below. The district engineer will indicate in the administrative record associated with 
each pre-construction notification that the resource agencies’ concerns were considered. For NWP 37, the 
emergency watershed protection and rehabilitation activity may proceed immediately in cases where there is an 
unacceptable hazard to life or a significant loss of property or economic hardship will occur. The district engineer 
will consider any comments received to decide whether the NWP 37 authorization should be modified, suspended, 
or revoked in accordance with the procedures at 33 CFR 330.5. 

(4) In cases of where the prospective permittee is not a Federal agency, the district engineer will provide a 
response to NMFS within 30 calendar days of receipt of any Essential Fish Habitat conservation 
recommendations, as required by section 305(b)(4)(B) of the Magnuson-Stevens Fishery Conservation and 
Management Act. 

(5) Applicants are encouraged to provide the Corps with either electronic files or multiple copies of 
preconstruction notifications to expedite agency coordination. 
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B. District Engineer’s Decision. 

1. In reviewing the PCN for the proposed activity, the district engineer will determine whether the activity 
authorized by the NWP will result in more than minimal individual or cumulative adverse environmental effects or 
may be contrary to the public interest. If a project proponent requests authorization by a specific NWP, the district 
engineer should issue the NWP verification for that activity if it meets the terms and conditions of that NWP, 
unless he or she determines, after considering mitigation, that the proposed activity will result in more than 
minimal individual and cumulative adverse effects on the aquatic environment and other aspects of the public 
interest and exercises discretionary authority to require an individual permit for the proposed activity. For a linear 
project, this determination will include an evaluation of the individual crossings of waters of the United States to 
determine whether they individually satisfy the terms and conditions of the NWP(s), as well as the cumulative 
effects caused by all of the crossings authorized by NWP. If an applicant requests a waiver of the 300 linear foot 
limit on impacts to streams or of an otherwise applicable limit, as provided for in NWPs 13, 21, 29, 36, 39, 40, 42, 
43, 44, 50, 51, 52, or 54, the district engineer will only grant the waiver upon a written determination that the NWP 
activity will result in only minimal individual and cumulative adverse environmental effects. For those NWPs that 
have a waivable 300 linear foot limit for losses of intermittent and ephemeral stream bed and a 1⁄2-acre limit (i.e., 
NWPs 21, 29, 39, 40, 42, 43, 44, 50, 51, and 52), the loss of intermittent and ephemeral stream bed, plus any 
other losses of jurisdictional waters and wetlands, cannot exceed 1⁄2- acre. 

2. When making minimal adverse environmental effects determinations the district engineer will consider the 
direct and indirect effects caused by the NWP activity. He or she will also consider the cumulative adverse 
environmental effects caused by activities authorized by NWP and whether those cumulative adverse 
environmental effects are no more than minimal. The district engineer will also consider site specific factors, such 
as the environmental setting in the vicinity of the NWP activity, the type of resource that will be affected by the 
NWP activity, the functions provided by the aquatic resources that will be affected by the NWP activity, the degree 
or magnitude to which the aquatic resources perform those functions, the extent that aquatic resource functions 
will be lost as a result of the NWP activity (e.g., partial or complete loss), the duration of the adverse effects 
(temporary or permanent), the importance of the aquatic resource functions to the region (e.g., watershed or 
ecoregion), and mitigation required by the district engineer. If an appropriate functional or condition assessment 
method is available and practicable to use, that assessment method may be used by the district engineer to assist 
in the minimal adverse environmental effects determination. The district engineer may add case-specific special 
conditions to the NWP authorization to address site-specific environmental concerns. 

3. If the proposed activity requires a PCN and will result in a loss of greater than 1⁄10-acre of wetlands, the 
prospective permittee should submit a mitigation proposal with the PCN. Applicants may also propose 
compensatory mitigation for NWP activities with smaller impacts, or for impacts to other types of waters (e.g., 
streams). The district engineer will consider any proposed compensatory mitigation or other mitigation measures 
the applicant has included in the proposal in determining whether the net adverse environmental effects of the 
proposed activity are no more than minimal. The compensatory mitigation proposal may be either conceptual or 
detailed. If the district engineer determines that the activity complies with the terms and conditions of the NWP 
and that the adverse environmental effects are no more than minimal, after considering mitigation, the district 
engineer will notify the permittee and include any activity specific conditions in the NWP verification the district 
engineer deems necessary. Conditions for compensatory mitigation requirements must comply with the 
appropriate provisions at 33 CFR 332.3(k). The district engineer must approve the final mitigation plan before the 
permittee commences work in waters of the United States, unless the district engineer determines that prior 
approval of the final mitigation plan is not practicable or not necessary to ensure timely completion of the required 
compensatory mitigation. If the prospective permittee elects to submit a compensatory mitigation plan with the 
PCN, the district engineer will expeditiously review the proposed compensatory mitigation plan. The district 
engineer must review the proposed compensatory mitigation plan within 45 calendar days of receiving a complete 
PCN and determine whether the proposed mitigation would ensure the NWP activity results in no more than 
minimal adverse environmental effects. If the net adverse environmental effects of the NWP activity (after 
consideration of the mitigation proposal) are determined by the district engineer to be no more than minimal, the 
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district engineer will provide a timely written response to the applicant. The response will state that the NWP 
activity can proceed under the terms and conditions of the NWP, including any activity-specific conditions added 
to the NWP authorization by the district engineer. 

4. If the district engineer determines that the adverse environmental effects of the proposed activity are more 
than minimal, then the district engineer will notify the applicant either: (a) That the activity does not qualify for 
authorization under the NWP and instruct the applicant on the procedures to seek authorization under an 
individual permit; (b) that the activity is authorized under the NWP subject to the applicant’s submission of a 
mitigation plan that would reduce the adverse environmental effects so that they are no more than minimal; or (c) 
that the activity is authorized under the NWP with specific modifications or conditions. Where the district engineer 
determines that mitigation is required to ensure no more than minimal adverse environmental effects, the activity 
will be authorized within the 45-day PCN period (unless additional time is required to comply with general 
conditions 18, 20, and/or 31, or to evaluate PCNs for activities authorized by NWPs 21, 49, and 50), with activity 
specific conditions that state the mitigation requirements. The authorization will include the necessary conceptual 
or detailed mitigation plan or a requirement that the applicant submit a mitigation plan that would reduce the 
adverse environmental effects so that they are no more than minimal. When compensatory mitigation is required, 
no work in waters of the United States may occur until the district engineer has approved a specific mitigation 
plan or has determined that prior approval of a final mitigation plan is not practicable or not necessary to ensure 
timely completion of the required compensatory mitigation. 

C. Further Information 

1. District Engineers have authority to determine if an activity complies with the terms and conditions of 
an NWP. 

2. NWPs do not obviate the need to obtain other federal, state, or local permits, approvals, or authorizations 
required by law. 

3. NWPs do not grant any property rights or exclusive privileges. 

4. NWPs do not authorize any injury to the property or rights of others. 

5. NWPs do not authorize interference with any existing or proposed Federal project (see general 
condition 31). 

D. Definitions 

Best management practices (BMPs): Policies, practices, procedures, or structures implemented to mitigate the 
adverse environmental effects on surface water quality resulting from development. BMPs are categorized as 
structural or non-structural. 

Compensatory mitigation: The restoration (re-establishment or rehabilitation), establishment (creation), 
enhancement, and/or in certain circumstances preservation of aquatic resources for the purposes of offsetting 
unavoidable adverse impacts which remain after all appropriate and practicable avoidance and minimization has 
been achieved. 

Currently serviceable: Useable as is or with some maintenance, but not so degraded as to essentially require 
reconstruction. 

Direct effects: Effects that are caused by the activity and occur at the same time and place. 

Discharge: The term ‘‘discharge’’ means any discharge of dredged or fill material into waters of the United 

15 



States. 

Ecological reference: A model used to plan and design an aquatic habitat and riparian area restoration, 
enhancement, or establishment activity under NWP 27. An ecological reference may be based on the structure, 
functions, and dynamics of an aquatic habitat type or a riparian area type that currently exists in the region where 
the proposed NWP 27 activity is located. Alternatively, an ecological reference may be based on a conceptual 
model for the aquatic habitat type or riparian area type to be restored, enhanced, or established as a result of the 
proposed NWP 27 activity. An ecological reference takes into account the range of variation of the aquatic habitat 
type or riparian area type in the region. 

Enhancement: The manipulation of the physical, chemical, or biological characteristics of an aquatic resource 
to heighten, intensify, or improve a specific aquatic resource function(s). Enhancement results in the gain of 
selected aquatic resource function(s), but may also lead to a decline in other aquatic resource function(s). 
Enhancement does not result in a gain in aquatic resource area. 

Ephemeral stream: An ephemeral stream has flowing water only during, and for a short duration after, 
precipitation events in a typical year. Ephemeral stream beds are located above the water table year-round. 
Groundwater is not a source of water for the stream. Runoff from rainfall is the primary source of water for 
stream flow. 

Establishment (creation): The manipulation of the physical, chemical, or biological characteristics present to 
develop an aquatic resource that did not previously exist at an upland site. Establishment results in a gain in 
aquatic resource area. 

High Tide Line: The line of intersection of the land with the water’s surface at the maximum height reached by a 
rising tide. The high tide line may be determined, in the absence of actual data, by a line of oil or scum along 
shore objects, a more or less continuous deposit of fine shell or debris on the foreshore or berm, other physical 
markings or characteristics, vegetation lines, tidal gages, or other suitable means that delineate the general 
height reached by a rising tide. The line encompasses spring high tides and other high tides that occur with 
periodic frequency but does not include storm surges in which there is a departure from the normal or predicted 
reach of the tide due to the piling up of water against a coast by strong winds such as those accompanying a 
hurricane or other intense storm. 

Historic Property: Any prehistoric or historic district, site (including archaeological site), building, structure, or 
other object included in, or eligible for inclusion in, the National Register of Historic Places maintained by the 
Secretary of the Interior. This term includes artifacts, records, and remains that are related to and located within 
such properties. The term includes properties of traditional religious and cultural importance to an Indian tribe or 
Native Hawaiian organization and that meet the National Register criteria (36 CFR part 60). 

Independent utility: A test to determine what constitutes a single and complete non-linear project in the Corps 
Regulatory Program. A project is considered to have independent utility if it would be constructed absent the 
construction of other projects in the project area. Portions of a multi-phase project that depend upon other phases 
of the project do not have independent utility. Phases of a project that would be constructed even if the other 
phases were not built can be considered as separate single and complete projects with independent utility. 

Indirect effects: Effects that are caused by the activity and are later in time or farther removed in distance, but 
are still reasonably foreseeable. 

Intermittent stream: An intermittent stream has flowing water during certain times of the year, when groundwater 
provides water for stream flow. During dry periods, intermittent streams may not have flowing water. Runoff from 
rainfall is a supplemental source of water for stream flow. 
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Loss of waters of the United States: Waters of the United States that are permanently adversely affected by 
filling, flooding, excavation, or drainage because of the regulated activity. Permanent adverse effects include 
permanent discharges of dredged or fill material that change an aquatic area to dry land, increase the bottom 
elevation of a waterbody, or change the use of a waterbody. The acreage of loss of waters of the United States is 
a threshold measurement of the impact to jurisdictional waters for determining whether a project may qualify for an 
NWP; it is not a net threshold that is calculated after considering compensatory mitigation that may be used to 
offset losses of aquatic functions and services. The loss of stream bed includes the acres or linear feet of stream 
bed that are filled or excavated as a result of the regulated activity. Waters of the United States temporarily filled, 
flooded, excavated, or drained, but restored to pre-construction contours and elevations after construction, are not 
included in the measurement of loss of waters of the United States. Impacts resulting from activities that do not 
require Department of the Army authorization, such as activities eligible for exemptions under section 404(f) of the 
Clean Water Act, are not considered when calculating the loss of waters of the United States. 

Navigable waters: Waters subject to section 10 of the Rivers and Harbors Act of 1899. These waters are defined 
at 33 CFR part 329. 

Non-tidal wetland: A non-tidal wetland is a wetland that is not subject to the ebb and flow of tidal waters. Non-
tidal wetlands contiguous to tidal waters are located landward of the high tide line (i.e., spring high tide line). 

Open water: For purposes of the NWPs, an open water is any area that in a year with normal patterns of 
precipitation has water flowing or standing above ground to the extent that an ordinary high water mark can be 
determined. Aquatic vegetation within the area of flowing or standing water is either non-emergent, sparse, or 
absent. Vegetated shallows are considered to be open waters. Examples of ‘‘open waters’’ include rivers, streams, 
lakes, and ponds. 

Ordinary High Water Mark: An ordinary high water mark is a line on the shore established by the fluctuations of 
water and indicated by physical characteristics, or by other appropriate means that consider the characteristics of 
the surrounding areas. 

Perennial stream: A perennial stream has flowing water year-round during a typical year. The water table is 
located above the stream bed for most of the year. Groundwater is the primary source of water for stream flow. 
Runoff from rainfall is a supplemental source of water for stream flow. 

Practicable: Available and capable of being done after taking into consideration cost, existing technology, and 
logistics in light of overall project purposes. 

Pre-construction notification: A request submitted by the project proponent to the Corps for confirmation that a 
particular activity is authorized by nationwide permit. The request may be a permit application, letter, or similar 
document that includes information about the proposed work and its anticipated environmental effects. 
Preconstruction notification may be required by the terms and conditions of a nationwide permit, or by regional 
conditions. A pre-construction notification may be voluntarily submitted in cases where preconstruction 
notification is not required and the project proponent wants confirmation that the activity is authorized by 
nationwide permit. 

Preservation: The removal of a threat to, or preventing the decline of, aquatic resources by an action in or near 
those aquatic resources. This term includes activities commonly associated with the protection and maintenance 
of aquatic resources through the implementation of appropriate legal and physical mechanisms. Preservation 
does not result in a gain of aquatic resource area or functions. 

Protected tribal resources: Those natural resources and properties of traditional or customary religious or 
cultural importance, either on or off Indian lands, retained by, or reserved by or for, Indian tribes through treaties, 
statutes, judicial decisions, or executive orders, including tribal trust resources. 
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Re-establishment: The manipulation of the physical, chemical, or biological characteristics of a site with the goal of 
returning natural/historic functions to a former aquatic resource. Reestablishment results in rebuilding a former 
aquatic resource and results in a gain in aquatic resource area and functions. 

Rehabilitation: The manipulation of the physical, chemical, or biological characteristics of a site with the goal of 
repairing natural/historic functions to a degraded aquatic resource. Rehabilitation results in a gain in aquatic 
resource function, but does not result in a gain in aquatic resource area. 

Restoration: The manipulation of the physical, chemical, or biological characteristics of a site with the goal of 
returning natural/historic functions to a former or degraded aquatic resource. For the purpose of tracking net gains 
in aquatic resource area, restoration is divided into two categories: Reestablishment and rehabilitation. 

Riffle and pool complex: Riffle and pool complexes are special aquatic sites under the 404(b)(1) Guidelines. 
Riffle and pool complexes sometimes characterize steep gradient sections of streams. Such stream sections are 
recognizable by their hydraulic characteristics. The rapid movement of water over a course substrate in riffles 
results in a rough flow, a turbulent surface, and high dissolved oxygen levels in the water. Pools are deeper areas 
associated with riffles. A slower stream velocity, a streaming flow, a smooth surface, and a finer substrate 
characterize pools. 

Riparian areas: Riparian areas are lands next to streams, lakes, and estuarine-marine shorelines. Riparian 
areas are transitional between terrestrial and aquatic ecosystems, through which surface and subsurface 
hydrology connects riverine, lacustrine, estuarine, and marine waters with their adjacent wetlands, non-wetland 
waters, or uplands. Riparian areas provide a variety of ecological functions and services and help improve or 
maintain local water quality. (See general condition 23.) 

Shellfish seeding: The placement of shellfish seed and/or suitable substrate to increase shellfish production. 
Shellfish seed consists of immature individual shellfish or individual shellfish attached to shells or shell fragments 
(i.e., spat on shell). Suitable substrate may consist of shellfish shells, shell fragments, or other appropriate 
materials placed into waters for shellfish habitat. 

Single and complete linear project: A linear project is a project constructed for the purpose of getting people, 
goods, or services from a point of origin to a terminal point, which often involves multiple crossings of one or 
more waterbodies at separate and distant locations. The term ‘‘single and complete project’’ is defined as that 
portion of the total linear project proposed or accomplished by one owner/developer or partnership or other 
association of owners/developers that includes all crossings of a single water of the United States (i.e., a single 
waterbody) at a specific location. For linear projects crossing a single or multiple waterbodies several times at 
separate and distant locations, each crossing is considered a single and complete project for purposes of NWP 
authorization. However, individual channels in a braided stream or river, or individual arms of a large, irregularly 
shaped wetland or lake, etc., are not separate waterbodies, and crossings of such features cannot be considered 
separately. 

Single and complete non-linear project: For non-linear projects, the term ‘‘single and complete project’’ is 
defined at 33 CFR 330.2(i) as the total project proposed or accomplished by one owner/developer or partnership 
or other association of owners/developers. A single and complete non-linear project must have independent utility 
(see definition of ‘‘independent utility’’). Single and complete non-linear projects may not be ‘‘piecemealed’’ to 
avoid the limits in an NWP authorization. Stormwater management: Stormwater management is the mechanism 
for controlling stormwater runoff for the purposes of reducing downstream erosion, water quality degradation, and 
flooding and mitigating the adverse effects of changes in land use on the aquatic environment. 

Stormwater management facilities: Stormwater management facilities are those facilities, including but not 
limited to, stormwater retention and detention ponds and best management practices, which retain water for a 
period of time to control runoff and/or improve the quality (i.e., by reducing the concentration of nutrients, 
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sediments, hazardous substances and other pollutants) of stormwater runoff. 

Stream bed: The substrate of the stream channel between the ordinary high water marks. The substrate may 
be bedrock or inorganic particles that range in size from clay to boulders. Wetlands contiguous to the stream 
bed, but outside of the ordinary high water marks, are not considered part of the stream bed. 

Stream channelization: The manipulation of a stream’s course, condition, capacity, or location that causes more 
than minimal interruption of normal stream processes. A channelized stream remains a water of the United 
States. 

Structure: An object that is arranged in a definite pattern of organization. Examples of structures include, without 
limitation, any pier, boat dock, boat ramp, wharf, dolphin, weir, boom, breakwater, bulkhead, revetment, riprap, 
jetty, artificial island, artificial reef, permanent mooring structure, power transmission line, permanently moored 
floating vessel, piling, aid to navigation, or any other manmade obstacle or obstruction. 

Tidal wetland: A tidal wetland is a jurisdictional wetland that is inundated by tidal waters. Tidal waters rise and 
fall in a predictable and measurable rhythm or cycle due to the gravitational pulls of the moon and sun. Tidal 
waters end where the rise and fall of the water surface can no longer be practically measured in a predictable 
rhythm due to masking by other waters, wind, or other effects. Tidal wetlands are located channelward of the 
high tide line. 

Tribal lands: Any lands title to which is either: (1) Held in trust by the United States for the benefit of any 
Indian tribe or individual; or (2) held by any Indian tribe or individual subject to restrictions by the United States 
against alienation. 

Tribal rights: Those rights legally accruing to a tribe or tribes by virtue of inherent sovereign authority, 
unextinguished aboriginal title, treaty, statute, judicial decisions, executive order or agreement, and that give 
rise to legally enforceable remedies. 

Vegetated shallows: Vegetated shallows are special aquatic sites under the 404(b)(1) Guidelines. They are areas 
that are permanently inundated and under normal circumstances have rooted aquatic vegetation, such as 
seagrasses in marine and estuarine systems and a variety of vascular rooted plants in freshwater systems. 

Waterbody: For purposes of the NWPs, a waterbody is a jurisdictional water of the United States. If a wetland is 
adjacent to a waterbody determined to be a water of the United States, that waterbody and any adjacent wetlands 
are considered together as a single aquatic unit (see 33 CFR 328.4(c)(2)). Examples of ‘‘waterbodies’’ include 
streams, rivers, lakes, ponds, and wetlands. 

ADDITIONAL INFORMATION 

Information about the U.S. Army Corps of Engineers regulatory program, including nationwide permits, may also 
be accessed at http://www.swt.usace.army.mil/Missions/Regulatory.aspx or 
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Kentucky Ecological Services Field Office 
J C Watts Federal Building, Room 265 

330 West Broadway 
Frankfort, KY 40601-8670 

Phone: (502) 695-0468 Fax: (502) 695-1024 
http://www.fws.gov/frankfort/ 

In Reply Refer To: December 31, 2020 
Consultation Code: 04EK1000-2020-SLI-1782 
Event Code: 04EK1000-2021-E-01048 
Project Name: Floyds Fork Restoration (Chenoweth Run) 

Subject: Updated list of threatened and endangered species that may occur in your proposed 
project location or may be affected by your proposed project 

To Whom It May Concern: 

Your concern for the protection of endangered and threatened species is greatly appreciated. The 
purpose of the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.) 
(ESA) is to provide a means whereby threatened and endangered species and the ecosystems 
upon which they depend may be conserved. The species list attached to this letter fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the ESA to 
provide information as to whether any proposed or listed species may be present in the area of a 
proposed action. This is not a concurrence letter; additional consultation with the Service may be 
required. 

The Information in Your Species List: 

The enclosed species list identifies federal trust species and critical habitat that may occur within 
the boundary that you entered into IPaC. For your species list to most accurately represent the 
species that may potentially be affected by the proposed project, the boundary that you input into 
IPaC should represent the entire “action area” of the proposed project by considering all the 
potential “effects of the action,” including potential direct, indirect, and cumulative effects, to 
federally-listed species or their critical habitat as defined in 50 CFR 402.02. This includes effects 
of any “interrelated actions” that are part of a larger action and depend on the larger action for 
their justification and “interdependent actions” that have no independent utility apart from the 
action under consideration (e.g.; utilities, access roads, etc.) and future actions that are 
reasonably certain to occur as a result of the proposed project (e.g.; development in response to a 
new road). If your project is likely to have significant indirect effects that extend well beyond the 
project footprint (e.g., long-term impacts to water quality), we highly recommend that you 
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coordinate with the Service early to appropriately define your action area and ensure that you are 
evaluating all the species that could potentially be affected. 

We must advise you that our database is a compilation of collection records made available by 
various individuals and resource agencies available to the Service and may not be all-inclusive. 
This information is seldom based on comprehensive surveys of all potential habitats and, thus, 
does not necessarily provide conclusive evidence that species are present or absent at a specific 
locality. New information based on updated surveys, changes in the abundance and distribution 
of species, changed habitat conditions, or other factors could change this list. 

Please note that “critical habitat” refers to specific areas identified as essential for the 
conservation of a species that have been designated by regulation. Critical habitat usually does 
not include all the habitat that the species is known to occupy or all the habitat that may be 
important to the species. Thus, even if your project area does not include critical habitat, the 
species on the list may still be present. 

Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the ESA, 
the accuracy of this species list should be verified after 90 days. The Service recommends that 
verification be completed by visiting the ECOS-IPaC website at regular intervals during project 
planning and implementation for updates to species lists and associated information. To re-access 
your project in IPaC, go to the IPaC web site (https://ecos.fws.gov/ipac/), select “Need an 
updated species list?”, and enter the consultation code on this letter. 

ESA Obligations for Federal Projects: 

Under sections 7(a)(1) and 7(a)(2) of the ESA and its implementing regulations (50 CFR 402 et 
seq.), Federal agencies are required to utilize their authorities to carry out programs for the 
conservation of threatened and endangered species and to determine whether projects may affect 
threatened and endangered species and/or designated critical habitat. 

If a Federal project (a project authorized, funded, or carried out by a federal agency) may affect 
federally-listed species or critical habitat, the Federal agency is required to consult with the 
Service under section 7 of the ESA, pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at: http://www.fws.gov/endangered/esa-library/pdf/TOC-
GLOS.PDF 

A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). Recommended contents of a Biological Assessment are described at 50 CFR 402.12. For 
projects other than major construction activities, the Service suggests that a biological evaluation 
similar to a Biological Assessment be prepared to determine whether the project may affect listed 
or proposed species and/or designated or proposed critical habitat. 

ESA Obligations for Non-federal Projects: 
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Proposed projects that do not have a federal nexus (non-federal projects) are not subject to the 
obligation to consult under section 7 of the ESA. However, section 9 of the ESA prohibits certain 
activities that directly or indirectly affect federally-listed species. These prohibitions apply to all 
individuals subject to the jurisdiction of the United States. Non-federal project proponents can 
request technical assistance from the Service regarding recommendations on how to avoid and/or 
minimize impacts to listed species. The project proponent can choose to implement avoidance, 
minimization, and mitigation measures in a proposed project design to avoid ESA violations. 

Additional Species-specific Information: 

In addition to the species list, IPaC also provides general species-specific technical assistance 
that may be helpful when designing a project and evaluating potential impacts to species. To 
access this information from the IPaC site (https://ecos.fws.gov/ipac/), click on the text “My 
Projects” on the left of the black bar at the top of the screen (you will need to be logged into your 
account to do this). Click on the project name in the list of projects; then, click on the “Project 
Home” button that appears. Next, click on the “See Resources” button under the “Resources” 
heading. A list of species will appear on the screen. Directly above this list, on the right side, is a 
link that will take you to pdfs of the “Species Guidelines” available for species in your list. 
Alternatively, these documents and a link to the “ECOS species profile” can be accessed by 
clicking on an individual species in the online resource list. 

Next Steps: 

Requests for additional technical assistance or consultation from the Kentucky Field Office 
should be submitted following guidance on the following page http://www.fws.gov/frankfort/ 
PreDevelopment.html and the document retrieved by clicking the “outline” link at that page. 
When submitting correspondence about your project to our office, please include the 
Consultation Tracking Number in the header of this letter. (There is no need to provide us with a 
copy of the IPaC-generated letter and species list.) 

Attachment(s): 

▪ Official Species List 
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Official Species List 
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action". 

This species list is provided by: 

Kentucky Ecological Services Field Office 
J C Watts Federal Building, Room 265 
330 West Broadway 
Frankfort, KY 40601-8670 
(502) 695-0468 
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Endangered Species Act Species 
There is a total of 5 threatened, endangered, or candidate species on this species list. 

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species. Note that 3 of these species should be 
considered only under certain conditions. 

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
1Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 

Department of Commerce. 

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions. 

1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce. 

Mammals 
NAME 

Gray Bat Myotis grisescens 
No critical habitat has been designated for this species. 
This species only needs to be considered under the following conditions: 

▪ The project area includes potential gray bat habitat. 
Species profile: https://ecos.fws.gov/ecp/species/6329 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc6422.pdf 

Indiana Bat Myotis sodalis 
There is final critical habitat for this species. The location of the critical habitat is not available. 
This species only needs to be considered under the following conditions: 

▪ The project area includes known 'summer 1 (outer-tier)' habitat. 
Species profile: https://ecos.fws.gov/ecp/species/5949 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac project design guidelines/doc6422.pdf 

Northern Long-eared Bat Myotis septentrionalis 
No critical habitat has been designated for this species. 
This species only needs to be considered under the following conditions: 

▪ The specified area includes areas in which incidental take would not be prohibited under 
the 4(d) rule. For reporting purposes, please use the "streamlined consultation form," linked 
to in the "general project design guidelines" for the species. 

Species profile: https://ecos.fws.gov/ecp/species/9045 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac project design guidelines/doc6422.pdf 

STATUS 

Endangered 

Endangered 

Threatened 
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Flowering Plants 
NAME STATUS 

Kentucky Glade Cress Leavenworthia exigua laciniata Threatened 
There is final critical habitat for this species. The location of the critical habitat is not available. 
Species profile: https://ecos.fws.gov/ecp/species/698 

Running Buffalo Clover Trifolium stoloniferum Endangered 
Population: 
No critical habitat has been designated for this species. 
Species profile: https://ecos.fws.gov/ecp/species/2529 

Critical habitats 
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION. 



United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Kentucky Ecological Services Field Office 
J C Watts Federal Building, Room 265 

330 West Broadway 
Frankfort, KY 40601-8670 

Phone: (502) 695-0468 Fax: (502) 695-1024 
http://www.fws.gov/frankfort/ 

In Reply Refer To: December 31, 2020 
Consultation Code: 04EK1000-2020-SLI-1783 
Event Code: 04EK1000-2021-E-01047 
Project Name: Floyds Fork Restoration (Glory Road) 

Subject: Updated list of threatened and endangered species that may occur in your proposed 
project location or may be affected by your proposed project 

To Whom It May Concern: 

Your concern for the protection of endangered and threatened species is greatly appreciated. The 
purpose of the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.) 
(ESA) is to provide a means whereby threatened and endangered species and the ecosystems 
upon which they depend may be conserved. The species list attached to this letter fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the ESA to 
provide information as to whether any proposed or listed species may be present in the area of a 
proposed action. This is not a concurrence letter; additional consultation with the Service may be 
required. 

The Information in Your Species List: 

The enclosed species list identifies federal trust species and critical habitat that may occur within 
the boundary that you entered into IPaC. For your species list to most accurately represent the 
species that may potentially be affected by the proposed project, the boundary that you input into 
IPaC should represent the entire “action area” of the proposed project by considering all the 
potential “effects of the action,” including potential direct, indirect, and cumulative effects, to 
federally-listed species or their critical habitat as defined in 50 CFR 402.02. This includes effects 
of any “interrelated actions” that are part of a larger action and depend on the larger action for 
their justification and “interdependent actions” that have no independent utility apart from the 
action under consideration (e.g.; utilities, access roads, etc.) and future actions that are 
reasonably certain to occur as a result of the proposed project (e.g.; development in response to a 
new road). If your project is likely to have significant indirect effects that extend well beyond the 
project footprint (e.g., long-term impacts to water quality), we highly recommend that you 
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coordinate with the Service early to appropriately define your action area and ensure that you are 
evaluating all the species that could potentially be affected. 

We must advise you that our database is a compilation of collection records made available by 
various individuals and resource agencies available to the Service and may not be all-inclusive. 
This information is seldom based on comprehensive surveys of all potential habitats and, thus, 
does not necessarily provide conclusive evidence that species are present or absent at a specific 
locality. New information based on updated surveys, changes in the abundance and distribution 
of species, changed habitat conditions, or other factors could change this list. 

Please note that “critical habitat” refers to specific areas identified as essential for the 
conservation of a species that have been designated by regulation. Critical habitat usually does 
not include all the habitat that the species is known to occupy or all the habitat that may be 
important to the species. Thus, even if your project area does not include critical habitat, the 
species on the list may still be present. 

Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the ESA, 
the accuracy of this species list should be verified after 90 days. The Service recommends that 
verification be completed by visiting the ECOS-IPaC website at regular intervals during project 
planning and implementation for updates to species lists and associated information. To re-access 
your project in IPaC, go to the IPaC web site (https://ecos.fws.gov/ipac/), select “Need an 
updated species list?”, and enter the consultation code on this letter. 

ESA Obligations for Federal Projects: 

Under sections 7(a)(1) and 7(a)(2) of the ESA and its implementing regulations (50 CFR 402 et 
seq.), Federal agencies are required to utilize their authorities to carry out programs for the 
conservation of threatened and endangered species and to determine whether projects may affect 
threatened and endangered species and/or designated critical habitat. 

If a Federal project (a project authorized, funded, or carried out by a federal agency) may affect 
federally-listed species or critical habitat, the Federal agency is required to consult with the 
Service under section 7 of the ESA, pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at: http://www.fws.gov/endangered/esa-library/pdf/TOC-
GLOS.PDF 

A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). Recommended contents of a Biological Assessment are described at 50 CFR 402.12. For 
projects other than major construction activities, the Service suggests that a biological evaluation 
similar to a Biological Assessment be prepared to determine whether the project may affect listed 
or proposed species and/or designated or proposed critical habitat. 

ESA Obligations for Non-federal Projects: 
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Proposed projects that do not have a federal nexus (non-federal projects) are not subject to the 
obligation to consult under section 7 of the ESA. However, section 9 of the ESA prohibits certain 
activities that directly or indirectly affect federally-listed species. These prohibitions apply to all 
individuals subject to the jurisdiction of the United States. Non-federal project proponents can 
request technical assistance from the Service regarding recommendations on how to avoid and/or 
minimize impacts to listed species. The project proponent can choose to implement avoidance, 
minimization, and mitigation measures in a proposed project design to avoid ESA violations. 

Additional Species-specific Information: 

In addition to the species list, IPaC also provides general species-specific technical assistance 
that may be helpful when designing a project and evaluating potential impacts to species. To 
access this information from the IPaC site (https://ecos.fws.gov/ipac/), click on the text “My 
Projects” on the left of the black bar at the top of the screen (you will need to be logged into your 
account to do this). Click on the project name in the list of projects; then, click on the “Project 
Home” button that appears. Next, click on the “See Resources” button under the “Resources” 
heading. A list of species will appear on the screen. Directly above this list, on the right side, is a 
link that will take you to pdfs of the “Species Guidelines” available for species in your list. 
Alternatively, these documents and a link to the “ECOS species profile” can be accessed by 
clicking on an individual species in the online resource list. 

Next Steps: 

Requests for additional technical assistance or consultation from the Kentucky Field Office 
should be submitted following guidance on the following page http://www.fws.gov/frankfort/ 
PreDevelopment.html and the document retrieved by clicking the “outline” link at that page. 
When submitting correspondence about your project to our office, please include the 
Consultation Tracking Number in the header of this letter. (There is no need to provide us with a 
copy of the IPaC-generated letter and species list.) 

Attachment(s): 

▪ Official Species List 
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Official Species List 
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action". 

This species list is provided by: 

Kentucky Ecological Services Field Office 
J C Watts Federal Building, Room 265 
330 West Broadway 
Frankfort, KY 40601-8670 
(502) 695-0468 
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Endangered Species Act Species 
There is a total of 10 threatened, endangered, or candidate species on this species list. 

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species. Note that 9 of these species should be 
considered only under certain conditions. 

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
1Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 

Department of Commerce. 

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions. 

1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce. 

Mammals 
NAME 

Gray Bat Myotis grisescens 
No critical habitat has been designated for this species. 
This species only needs to be considered under the following conditions: 

▪ The project area includes potential gray bat habitat. 
Species profile: https://ecos.fws.gov/ecp/species/6329 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc6422.pdf 

Indiana Bat Myotis sodalis 
There is final critical habitat for this species. The location of the critical habitat is not available. 
This species only needs to be considered under the following conditions: 

▪ The project area includes known 'summer 1 (outer-tier)' habitat. 
Species profile: https://ecos.fws.gov/ecp/species/5949 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac project design guidelines/doc6422.pdf 

Northern Long-eared Bat Myotis septentrionalis 
No critical habitat has been designated for this species. 
This species only needs to be considered under the following conditions: 

▪ The specified area includes areas in which incidental take would not be prohibited under 
the 4(d) rule. For reporting purposes, please use the "streamlined consultation form," linked 
to in the "general project design guidelines" for the species. 

Species profile: https://ecos.fws.gov/ecp/species/9045 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac project design guidelines/doc6422.pdf 

STATUS 

Endangered 

Endangered 

Threatened 
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NAME STATUS 
Clams 

Clubshell Pleurobema clava 
Population: Wherever found; Except where listed as Experimental Populations 
No critical habitat has been designated for this species. 
This species only needs to be considered under the following conditions: 

▪ The species may be affected by projects that significantly impact the Salt River mainstem, 
and/or any of its following tributaries: Beech Fork, and/or Rolling Fork. 

Species profile: https://ecos.fws.gov/ecp/species/3789 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf 

Fanshell Cyprogenia stegaria 
No critical habitat has been designated for this species. 
This species only needs to be considered under the following conditions: 

▪ The species may be affected by projects that significantly impact the Salt River mainstem, 
and/or any of its following tributaries: Beech Fork, and/or Rolling Fork. 

Species profile: https://ecos.fws.gov/ecp/species/4822 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf 

Orangefoot Pimpleback (pearlymussel) Plethobasus cooperianus 
No critical habitat has been designated for this species. 
This species only needs to be considered under the following conditions: 

▪ The species may be affected by projects that significantly impact the Salt River mainstem, 
and/or any of its following tributaries: Beech Fork, and/or Rolling Fork. 

Species profile: https://ecos.fws.gov/ecp/species/1132 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac project design guidelines/doc5639.pdf 

Pink Mucket (pearlymussel) Lampsilis abrupta 
No critical habitat has been designated for this species. 
This species only needs to be considered under the following conditions: 

▪ The species may be affected by projects that significantly impact the Salt River mainstem, 
and/or any of its following tributaries: Beech Fork, and/or Rolling Fork. 

Species profile: https://ecos.fws.gov/ecp/species/7829 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac project design guidelines/doc5639.pdf 

Rabbitsfoot Quadrula cylindrica cylindrica 
There is final critical habitat for this species. The location of the critical habitat is not available. 
This species only needs to be considered under the following conditions: 

▪ The species may be affected by projects that significantly impact the Salt River mainstem, 
and/or any of its following tributaries: Beech Fork, and/or Rolling Fork. 

Species profile: https://ecos.fws.gov/ecp/species/5165 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf 

Ring Pink (mussel) Obovaria retusa 
No critical habitat has been designated for this species. 
This species only needs to be considered under the following conditions: 

Endangered 

Endangered 

Endangered 

Endangered 

Threatened 

Endangered 
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NAME STATUS 

▪ The species may be affected by projects that significantly impact the Salt River mainstem, 
and/or any of its following tributaries: Beech Fork, and/or Rolling Fork. 

Species profile: https://ecos.fws.gov/ecp/species/4128 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf 

Flowering Plants 
NAME STATUS 

Kentucky Glade Cress Leavenworthia exigua laciniata Threatened 
There is final critical habitat for this species. The location of the critical habitat is not available. 
Species profile: https://ecos.fws.gov/ecp/species/698 

Critical habitats 
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION. 



United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Kentucky Ecological Services Field Office 
J C Watts Federal Building, Room 265 

330 West Broadway 
Frankfort, KY 40601-8670 

Phone: (502) 695-0468 Fax: (502) 695-1024 
http://www.fws.gov/frankfort/ 

In Reply Refer To: December 31, 2020 
Consultation Code: 04EK1000-2020-SLI-1780 
Event Code: 04EK1000-2021-E-01050 
Project Name: Floyds Fork Restoration (Long Run Site) 

Subject: Updated list of threatened and endangered species that may occur in your proposed 
project location or may be affected by your proposed project 

To Whom It May Concern: 

Your concern for the protection of endangered and threatened species is greatly appreciated. The 
purpose of the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.) 
(ESA) is to provide a means whereby threatened and endangered species and the ecosystems 
upon which they depend may be conserved. The species list attached to this letter fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the ESA to 
provide information as to whether any proposed or listed species may be present in the area of a 
proposed action. This is not a concurrence letter; additional consultation with the Service may be 
required. 

The Information in Your Species List: 

The enclosed species list identifies federal trust species and critical habitat that may occur within 
the boundary that you entered into IPaC. For your species list to most accurately represent the 
species that may potentially be affected by the proposed project, the boundary that you input into 
IPaC should represent the entire “action area” of the proposed project by considering all the 
potential “effects of the action,” including potential direct, indirect, and cumulative effects, to 
federally-listed species or their critical habitat as defined in 50 CFR 402.02. This includes effects 
of any “interrelated actions” that are part of a larger action and depend on the larger action for 
their justification and “interdependent actions” that have no independent utility apart from the 
action under consideration (e.g.; utilities, access roads, etc.) and future actions that are 
reasonably certain to occur as a result of the proposed project (e.g.; development in response to a 
new road). If your project is likely to have significant indirect effects that extend well beyond the 
project footprint (e.g., long-term impacts to water quality), we highly recommend that you 
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coordinate with the Service early to appropriately define your action area and ensure that you are 
evaluating all the species that could potentially be affected. 

We must advise you that our database is a compilation of collection records made available by 
various individuals and resource agencies available to the Service and may not be all-inclusive. 
This information is seldom based on comprehensive surveys of all potential habitats and, thus, 
does not necessarily provide conclusive evidence that species are present or absent at a specific 
locality. New information based on updated surveys, changes in the abundance and distribution 
of species, changed habitat conditions, or other factors could change this list. 

Please note that “critical habitat” refers to specific areas identified as essential for the 
conservation of a species that have been designated by regulation. Critical habitat usually does 
not include all the habitat that the species is known to occupy or all the habitat that may be 
important to the species. Thus, even if your project area does not include critical habitat, the 
species on the list may still be present. 

Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the ESA, 
the accuracy of this species list should be verified after 90 days. The Service recommends that 
verification be completed by visiting the ECOS-IPaC website at regular intervals during project 
planning and implementation for updates to species lists and associated information. To re-access 
your project in IPaC, go to the IPaC web site (https://ecos.fws.gov/ipac/), select “Need an 
updated species list?”, and enter the consultation code on this letter. 

ESA Obligations for Federal Projects: 

Under sections 7(a)(1) and 7(a)(2) of the ESA and its implementing regulations (50 CFR 402 et 
seq.), Federal agencies are required to utilize their authorities to carry out programs for the 
conservation of threatened and endangered species and to determine whether projects may affect 
threatened and endangered species and/or designated critical habitat. 

If a Federal project (a project authorized, funded, or carried out by a federal agency) may affect 
federally-listed species or critical habitat, the Federal agency is required to consult with the 
Service under section 7 of the ESA, pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at: http://www.fws.gov/endangered/esa-library/pdf/TOC-
GLOS.PDF 

A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). Recommended contents of a Biological Assessment are described at 50 CFR 402.12. For 
projects other than major construction activities, the Service suggests that a biological evaluation 
similar to a Biological Assessment be prepared to determine whether the project may affect listed 
or proposed species and/or designated or proposed critical habitat. 

ESA Obligations for Non-federal Projects: 
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Proposed projects that do not have a federal nexus (non-federal projects) are not subject to the 
obligation to consult under section 7 of the ESA. However, section 9 of the ESA prohibits certain 
activities that directly or indirectly affect federally-listed species. These prohibitions apply to all 
individuals subject to the jurisdiction of the United States. Non-federal project proponents can 
request technical assistance from the Service regarding recommendations on how to avoid and/or 
minimize impacts to listed species. The project proponent can choose to implement avoidance, 
minimization, and mitigation measures in a proposed project design to avoid ESA violations. 

Additional Species-specific Information: 

In addition to the species list, IPaC also provides general species-specific technical assistance 
that may be helpful when designing a project and evaluating potential impacts to species. To 
access this information from the IPaC site (https://ecos.fws.gov/ipac/), click on the text “My 
Projects” on the left of the black bar at the top of the screen (you will need to be logged into your 
account to do this). Click on the project name in the list of projects; then, click on the “Project 
Home” button that appears. Next, click on the “See Resources” button under the “Resources” 
heading. A list of species will appear on the screen. Directly above this list, on the right side, is a 
link that will take you to pdfs of the “Species Guidelines” available for species in your list. 
Alternatively, these documents and a link to the “ECOS species profile” can be accessed by 
clicking on an individual species in the online resource list. 

Next Steps: 

Requests for additional technical assistance or consultation from the Kentucky Field Office 
should be submitted following guidance on the following page http://www.fws.gov/frankfort/ 
PreDevelopment.html and the document retrieved by clicking the “outline” link at that page. 
When submitting correspondence about your project to our office, please include the 
Consultation Tracking Number in the header of this letter. (There is no need to provide us with a 
copy of the IPaC-generated letter and species list.) 

Attachment(s): 

▪ Official Species List 
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Official Species List 
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action". 

This species list is provided by: 

Kentucky Ecological Services Field Office 
J C Watts Federal Building, Room 265 
330 West Broadway 
Frankfort, KY 40601-8670 
(502) 695-0468 
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Endangered Species Act Species 
There is a total of 4 threatened, endangered, or candidate species on this species list. 

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species. Note that 3 of these species should be 
considered only under certain conditions. 

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
1Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 

Department of Commerce. 

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions. 

1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce. 
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Mammals 
NAME STATUS 

Gray Bat Myotis grisescens Endangered 
No critical habitat has been designated for this species. 
This species only needs to be considered under the following conditions: 

▪ The project area includes potential gray bat habitat. 
Species profile: https://ecos.fws.gov/ecp/species/6329 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc6422.pdf 

Indiana Bat Myotis sodalis Endangered 
There is final critical habitat for this species. The location of the critical habitat is not available. 
This species only needs to be considered under the following conditions: 

▪ The project area includes 'potential' habitat. All activities in this location should consider 
possible effects to this species. 

Species profile: https://ecos.fws.gov/ecp/species/5949 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc6422.pdf 

Northern Long-eared Bat Myotis septentrionalis Threatened 
No critical habitat has been designated for this species. 
This species only needs to be considered under the following conditions: 

▪ The specified area includes areas in which incidental take would not be prohibited under 
the 4(d) rule. For reporting purposes, please use the "streamlined consultation form," linked 
to in the "general project design guidelines" for the species. 

Species profile: https://ecos.fws.gov/ecp/species/9045 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc6422.pdf 

Flowering Plants 
NAME STATUS 

Running Buffalo Clover Trifolium stoloniferum Endangered 
Population: 
No critical habitat has been designated for this species. 
Species profile: https://ecos.fws.gov/ecp/species/2529 

Critical habitats 
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION. 



United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Kentucky Ecological Services Field Office 
J C Watts Federal Building, Room 265 

330 West Broadway 
Frankfort, KY 40601-8670 

Phone: (502) 695-0468 Fax: (502) 695-1024 
http://www.fws.gov/frankfort/ 

In Reply Refer To: December 31, 2020 
Consultation Code: 04EK1000-2020-SLI-1781 
Event Code: 04EK1000-2021-E-01049 
Project Name: Floyds Fork Restoration (Walker Site) 

Subject: Updated list of threatened and endangered species that may occur in your proposed 
project location or may be affected by your proposed project 

To Whom It May Concern: 

Your concern for the protection of endangered and threatened species is greatly appreciated. The 
purpose of the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.) 
(ESA) is to provide a means whereby threatened and endangered species and the ecosystems 
upon which they depend may be conserved. The species list attached to this letter fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the ESA to 
provide information as to whether any proposed or listed species may be present in the area of a 
proposed action. This is not a concurrence letter; additional consultation with the Service may be 
required. 

The Information in Your Species List: 

The enclosed species list identifies federal trust species and critical habitat that may occur within 
the boundary that you entered into IPaC. For your species list to most accurately represent the 
species that may potentially be affected by the proposed project, the boundary that you input into 
IPaC should represent the entire “action area” of the proposed project by considering all the 
potential “effects of the action,” including potential direct, indirect, and cumulative effects, to 
federally-listed species or their critical habitat as defined in 50 CFR 402.02. This includes effects 
of any “interrelated actions” that are part of a larger action and depend on the larger action for 
their justification and “interdependent actions” that have no independent utility apart from the 
action under consideration (e.g.; utilities, access roads, etc.) and future actions that are 
reasonably certain to occur as a result of the proposed project (e.g.; development in response to a 
new road). If your project is likely to have significant indirect effects that extend well beyond the 
project footprint (e.g., long-term impacts to water quality), we highly recommend that you 
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coordinate with the Service early to appropriately define your action area and ensure that you are 
evaluating all the species that could potentially be affected. 

We must advise you that our database is a compilation of collection records made available by 
various individuals and resource agencies available to the Service and may not be all-inclusive. 
This information is seldom based on comprehensive surveys of all potential habitats and, thus, 
does not necessarily provide conclusive evidence that species are present or absent at a specific 
locality. New information based on updated surveys, changes in the abundance and distribution 
of species, changed habitat conditions, or other factors could change this list. 

Please note that “critical habitat” refers to specific areas identified as essential for the 
conservation of a species that have been designated by regulation. Critical habitat usually does 
not include all the habitat that the species is known to occupy or all the habitat that may be 
important to the species. Thus, even if your project area does not include critical habitat, the 
species on the list may still be present. 

Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the ESA, 
the accuracy of this species list should be verified after 90 days. The Service recommends that 
verification be completed by visiting the ECOS-IPaC website at regular intervals during project 
planning and implementation for updates to species lists and associated information. To re-access 
your project in IPaC, go to the IPaC web site (https://ecos.fws.gov/ipac/), select “Need an 
updated species list?”, and enter the consultation code on this letter. 

ESA Obligations for Federal Projects: 

Under sections 7(a)(1) and 7(a)(2) of the ESA and its implementing regulations (50 CFR 402 et 
seq.), Federal agencies are required to utilize their authorities to carry out programs for the 
conservation of threatened and endangered species and to determine whether projects may affect 
threatened and endangered species and/or designated critical habitat. 

If a Federal project (a project authorized, funded, or carried out by a federal agency) may affect 
federally-listed species or critical habitat, the Federal agency is required to consult with the 
Service under section 7 of the ESA, pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at: http://www.fws.gov/endangered/esa-library/pdf/TOC-
GLOS.PDF 

A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). Recommended contents of a Biological Assessment are described at 50 CFR 402.12. For 
projects other than major construction activities, the Service suggests that a biological evaluation 
similar to a Biological Assessment be prepared to determine whether the project may affect listed 
or proposed species and/or designated or proposed critical habitat. 

ESA Obligations for Non-federal Projects: 
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Proposed projects that do not have a federal nexus (non-federal projects) are not subject to the 
obligation to consult under section 7 of the ESA. However, section 9 of the ESA prohibits certain 
activities that directly or indirectly affect federally-listed species. These prohibitions apply to all 
individuals subject to the jurisdiction of the United States. Non-federal project proponents can 
request technical assistance from the Service regarding recommendations on how to avoid and/or 
minimize impacts to listed species. The project proponent can choose to implement avoidance, 
minimization, and mitigation measures in a proposed project design to avoid ESA violations. 

Additional Species-specific Information: 

In addition to the species list, IPaC also provides general species-specific technical assistance 
that may be helpful when designing a project and evaluating potential impacts to species. To 
access this information from the IPaC site (https://ecos.fws.gov/ipac/), click on the text “My 
Projects” on the left of the black bar at the top of the screen (you will need to be logged into your 
account to do this). Click on the project name in the list of projects; then, click on the “Project 
Home” button that appears. Next, click on the “See Resources” button under the “Resources” 
heading. A list of species will appear on the screen. Directly above this list, on the right side, is a 
link that will take you to pdfs of the “Species Guidelines” available for species in your list. 
Alternatively, these documents and a link to the “ECOS species profile” can be accessed by 
clicking on an individual species in the online resource list. 

Next Steps: 

Requests for additional technical assistance or consultation from the Kentucky Field Office 
should be submitted following guidance on the following page http://www.fws.gov/frankfort/ 
PreDevelopment.html and the document retrieved by clicking the “outline” link at that page. 
When submitting correspondence about your project to our office, please include the 
Consultation Tracking Number in the header of this letter. (There is no need to provide us with a 
copy of the IPaC-generated letter and species list.) 

Attachment(s): 

▪ Official Species List 
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Official Species List 
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action". 

This species list is provided by: 

Kentucky Ecological Services Field Office 
J C Watts Federal Building, Room 265 
330 West Broadway 
Frankfort, KY 40601-8670 
(502) 695-0468 
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Endangered Species Act Species 
There is a total of 4 threatened, endangered, or candidate species on this species list. 

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species. Note that 3 of these species should be 
considered only under certain conditions. 

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
1Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 

Department of Commerce. 

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions. 

1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce. 
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Mammals 
NAME STATUS 

Gray Bat Myotis grisescens Endangered 
No critical habitat has been designated for this species. 
This species only needs to be considered under the following conditions: 

▪ The project area includes potential gray bat habitat. 
Species profile: https://ecos.fws.gov/ecp/species/6329 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc6422.pdf 

Indiana Bat Myotis sodalis Endangered 
There is final critical habitat for this species. The location of the critical habitat is not available. 
This species only needs to be considered under the following conditions: 

▪ The project area includes 'potential' habitat. All activities in this location should consider 
possible effects to this species. 

Species profile: https://ecos.fws.gov/ecp/species/5949 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc6422.pdf 

Northern Long-eared Bat Myotis septentrionalis Threatened 
No critical habitat has been designated for this species. 
This species only needs to be considered under the following conditions: 

▪ The specified area includes areas in which incidental take would not be prohibited under 
the 4(d) rule. For reporting purposes, please use the "streamlined consultation form," linked 
to in the "general project design guidelines" for the species. 

Species profile: https://ecos.fws.gov/ecp/species/9045 
General project design guidelines: 

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc6422.pdf 

Flowering Plants 
NAME STATUS 

Running Buffalo Clover Trifolium stoloniferum Endangered 
Population: 
No critical habitat has been designated for this species. 
Species profile: https://ecos.fws.gov/ecp/species/2529 

Critical habitats 
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION. 



From: Littlefield, Tara R (EEC) 
To: Mcfadden, Thomas Steele (Steele) CIV USARMY CELRL (USA); Hines, Martina (EEC) 
Cc: Markert, Tammy O CIV USARMY CELRL (USA); dwicks1@gmail.com; stephenhenrymd@icloud.com 
Subject: [Non-DoD Source] RE: Juncus filipendulus population found 
Date: Tuesday, June 16, 2020 7:41:39 AM 

Thanks Steele! 

It is always a good day to get a rare plant report from a partner.  This is a dolomite glade restoration site we are 
working on with USFWS and future funds, project is just starting, we came across this population of juncus last year 
on the first site visit but have not got an update this year.  In Bullitt county, I have been seeing more of this juncus 
not just in seeps in these dolomite glades but often along the rock streams nearby, might be the same in Jefferson. 
Seems like this plant can tolerate some disturbance. 

Our folks looked for KY glade cress at this site back in March but could not locate.  We have seed from a nearby 
roadside glade that we intend to augment at McNeely Lake and perhaps establish a population at Glory Road 
Glades. 

Thanks, 
Tara 

Tara R. Littlefield 
Plant Conservation Section Manager/Botanist 
Office of Kentucky Nature Preserves 
Kentucky Energy and Environment Cabinet 
Office:502-782-7831; Cell:  859-333-9887 
300 Sower Blvd, 4th Floor, Frankfort, KY 40601,  EEC.ky.gov 

Kentucky Native Plant Society-President-Blockedwww knps.org 

Kentucky Plant Conservation Alliance Coordinator Blockedwww.pca.org 

-----Original Message-----
From: Mcfadden, Thomas Steele (Steele) CIV USARMY CELRL (USA) 
[mailto:Steele.Mcfadden@usace.army mil] 
Sent: Monday, June 15, 2020 3:04 PM 
To: Hines, Martina (EEC) <Martina.Hines@ky.gov>; Littlefield, Tara R (EEC) <Tara.Littlefield@ky.gov> 
Cc: Markert, Tammy O CIV USARMY CELRL (USA) <Tammy.Markert@usace.army.mil>; dwicks1@gmail.com; 
stephenhenrymd@icloud.com 
Subject: Juncus filipendulus population found 

Hi Tara and Martina, 

While working on some data collection with the Corps along Floyd's Fork I found a population of Juncus 
filipendulus. Attached are pictures and a map. Hopefully you can forward it along to whoever enters this stuff in 
your database.  The site is a degraded glade and barren. It would likely be a good place to look for Kentucky glade 
cress in the spring. There is a power-line and more glades to the north that look ripe for some good stuff, based on 
aerials, but I did not have time to check it out while in the field. 

It is owned by Future Fund and I am copying my contacts for them here if you would ever want to coordinate a site 
visit. 



Hope all is well, and P.S. I am going by my middle name now that I am done with school. 

-Steele 

[Thomas] Steele McFadden 
Wildlife Biologist 
USACE - Louisville District 
Office: (502) 315-7451 
Cell: (270) 577-8189 



From: Blanford, Steve - NRCS, Lexington, KY 
To: Mcfadden, Thomas Steele (Steele) CIV USARMY CELRL (USA) 
Subject: [Non-DoD Source] Re: Federal Project Effects to Prime Farmland 
Date: Wednesday, December 16, 2020 7:25:11 PM 

Nice to talk to you as well. Please let me know if there is any way we can help you in the 
future. 

From: Mcfadden, Thomas Steele (Steele) CIV USARMY CELRL (USA) 
<Steele.Mcfadden@usace.army.mil> 
Sent: Tuesday, December 15, 2020 9:50:34 AM 
To: Blanford, Steve - NRCS, Lexington, KY <steve.blanford@usda.gov>; Stone, Greg - NRCS, 
Lexington, KY <Greg.Stone@usda.gov> 
Subject: RE: Federal Project Effects to Prime Farmland 

Hi Steve, 

Thanks for taking my call today. I am just writing this email for the record. Since our project would 
not result in changing any soil classification from prime farmland to not prime farmland then our 
project will have no effect on Prime Farmland. 

Thanks again for the help! 

-Steele 

[Thomas] Steele McFadden 
Wildlife Biologist 
USACE - Louisville District 
Office: (502) 315-7451 
Cell: (270) 577-8189 

From: Blanford, Steve - NRCS, Lexington, KY <steve.blanford@usda.gov> 
Sent: Monday, December 14, 2020 5:43 PM 
To: Mcfadden, Thomas Steele (Steele) CIV USARMY CELRL (USA) 
<Steele.Mcfadden@usace.army.mil>; Stone, Greg - NRCS, Lexington, KY <Greg.Stone@usda.gov> 
Subject: [Non-DoD Source] Re: Federal Project Effects to Prime Farmland 

Steele, 

Please let me know how we can assist you with your prime farmland related project. If you would 
rather call than email, my cell number is (859) 227-6252 

I look forward to hearing from you. 

Steve 



From: Mcfadden, Thomas Steele (Steele) CIV USARMY CELRL (USA) 
<Steele.Mcfadden@usace.army.mil> 
Sent: Monday, December 14, 2020 5:06:45 PM 
To: Stone, Greg - NRCS, Lexington, KY <Greg.Stone@usda.gov>; Blanford, Steve - NRCS, Lexington, KY 
<steve.blanford@usda.gov> 
Subject: RE: Federal Project Effects to Prime Farmland 

Greg, Thank you for the fast response! 

Steve, I look forward to hearing from you. 

Best, 

-Steele 

[Thomas] Steele McFadden 
Wildlife Biologist 
USACE - Louisville District 
Office: (502) 315-7451 
Cell: (270) 577-8189 

From: Stone, Greg - NRCS, Lexington, KY <Greg.Stone@usda.gov> 
Sent: Monday, December 14, 2020 5:03 PM 
To: Mcfadden, Thomas Steele (Steele) CIV USARMY CELRL (USA) 
<Steele.Mcfadden@usace.army.mil> 
Cc: Blanford, Steve - NRCS, Lexington, KY <steve.blanford@usda.gov> 
Subject: [Non-DoD Source] RE: Federal Project Effects to Prime Farmland 

Good afternoon Steele, 

I appreciate your reaching out.  I’m including Steve Blanford in this email as he is the
lead for us on issues of Prime Farmland.  I’m sure he will reach out to you at his
earliest opportunity. 

Wishing you the best! 

Greg Stone
Kentucky State Conservationist
771 Corporate Drive, Suite 300
Lexington, KY 40503
Office 859-224-7390 
Cell 859-516-3134 

From: Mcfadden, Thomas Steele (Steele) CIV USARMY CELRL (USA) 
<Steele.Mcfadden@usace.army.mil> 



Sent: Monday, December 14, 2020 4:35 PM 
To: Stone, Greg - NRCS, Lexington, KY <Greg.Stone@usda.gov> 
Subject: Federal Project Effects to Prime Farmland 

Hi Greg, 

My name is Steele McFadden, and I am a biologist with the Army Corps of Engineers. We are 
working on an ecosystem restoration project in Jefferson and Bullitt County Kentucky that will 
convert about 69.82 acres of land, with soils classified as prime farmland, to bottomland hardwood 
forest and wetlands. Some of the land is in agriculture right now, but much is not. These lands will 
remain as forests and wetlands in perpetuum after the project is completed. 

What sort of coordination do we need to do for the loss of this Prime Farmland? I want to make sure 
we have our narrative right when we discuss the Farmland Protection Policy Act in the 
environmental assessment. 

Thank you in advance for your help. 

-Steele 

[Thomas] Steele McFadden 
Wildlife Biologist 
USACE - Louisville District 
Office: (502) 315-7451 
Cell: (270) 577-8189 



From: Weese, Zeb L (EEC) 
To: Mcfadden, Thomas Steele (Steele) CIV USARMY CELRL (USA) 
Cc: Markert, Tammy O CIV USARMY CELRL (USA) 
Subject: [Non-DoD Source] Floyd"s Fork Aquatic Ecosystem Restoration Project 
Date: Friday, April 9, 2021 10:58:29 AM 

Hello, Mr. McFadden, 

The Kentucky Heritage Land Conservation Fund Board (KHLCF) would like to support the Floyd's Fork 
Aquatic Ecosystem Restoration Project. The KHLCF holds a conservation easement on a portion of 
this property and has been working with both Future Fund and the US Fish and Wildlife Service on 
planning for upland habitat management. This USACE project in the riparian corridor would 
complement the efforts to conserve this important habitat in Kentucky’s most rapidly developing 
areas. 

Thank you, 

Zeb Weese 
Executive Director, Office of Kentucky Nature Preserves 
Chairman, Kentucky Heritage Land Conservation Fund Board 
300 Sower Blvd, Frankfort, KY 40601 
https://eec.ky.gov/Nature-Preserves/ 
https://www.facebook.com/KentuckyNaturePreserves/ 
https://www.youtube.com/c/OfficeofKentuckyNaturePreserves 



United States Department of the Interior 
FISH AND WILDLIFE SERVICE 
Kentucky Ecological Services Field Office 

330 West Broadway, Suite 265 
Frankfort, Kentucky 40601 

(502) 695-0468 

May 19, 2021 

Mr. Thomas Steele McFadden 
U.S. Army Corps of Engineers, 

Louisville District 
600 Dr. Martin Luther King Jr. PL 
Louisville, KY 40201 

Subject: FWS 2021-B-0239; Floyds Fork Ecosystem Restoration Project in Jefferson 
County, Kentucky. 

Dear Mr. McFadden: 

The U.S. Fish and Wildlife Service’s (Service) Kentucky Field Office (KFO) has reviewed the 
above-referenced project information and request for concurrence received on April 27, 2021. 
The KFO offers the following comments in accordance with the Endangered Species Act of 1973 
(87 Stat. 884, as amended; 16 U.S.C. 1531 et seq.). 

Project Description 
The U.S. Army Corps of Engineers (USACE) is proposing to restore ecosystem structure, 
function, and processes in the Floyds Fork watershed.  Specifically, the ecosystem restoration 
project will include the creation of pocket wetlands at the Walker and Glory Road site, a larger 
wetland restoration at the Chenoweth Run site, native bottomland hardwood restoration at all 
four locations, and in-stream restoration at the Long Run site.  The project requires removal of 
14.3 acres of trees.  Tree removal will occur from the Long Run site (12.3 acres), Walker site (1-
acre), and Glory Road site (1-acre).  Best management practices (BMP) would be taken at the 
Long Run site during ion-stream construction to limit sedimentation of the stream. 

Federally Listed Species 
The USACE has determined that the proposed action has the potential to affect the gray bat 
(Myotis grisescens), northern long-eared bat (Myotis septentrionalis) (NLEB), Indiana bat 
(Myotis sodalis), clubshell (Pleurobema clava), fanshell (Cyprogenia stegaria), orangefoot 
pimpleback (Plethobasus cooperianus),pink mucket (Lampsilis abrupta), rabbitsfoot (Quadrula 
cylindrica cylindrica), ring pink (Obovaria retusa), Kentucky glade cress (Leavenworthia exigua 
laciniata), and running buffalo clover (Trifolium stoloniferum). 
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Gray bat 
The USACE addressed potential effects to the gray bat on April 27, 2021, through the Service’s 
Information for Planning and Consultation (IPaC) system (04EK1000-2021-E-02581, 02571, 
02590, 02596).  We have no additional comments or concerns regarding this species. 

Northern Long-eared Bat:  The USACE addressed potential effects to the NLEB on April 27, 
2021, by requesting reliance on the Service’s programmatic biological opinion for the 4(d) rule 
through the Service’s IPaC system (04EK1000-2021-E-02584, 02576, 02593, 02599).  We have 
no additional comments or concerns regarding this species. 

Indiana Bat: There are no caves or cave-like features within the project areas that could be used 
as winter roosts by the Indiana bat. The proposed project’s Long Road and Walker sites occur in 
“potential” Indiana bat habitat and the Glory Road site occurs in “summer 1” Indiana bat habitat.  
The project will require the total removal of 14.3 acres of suitable Indiana bat habitat within 
three project sites, Long Road site (12.3 acres), Walker Road site (1-acre), and Glory Road site 
(1-acre). All habitat would be removed during the unoccupied timeframe (October 15 – March 
31) when Indiana bats are not anticipated to be within the forested landscape.  The USACE has 
chosen to make a voluntary payment to the Imperiled Bat Conservation Fund (IBCF) as part of 
the proposed action to address Indiana bat habitat loss.  A voluntary payment to the IBCF is a 
conservation measure that is identified in the KFO’s 2016 Revised Conservation Strategy for 
Forest-Dwelling Bats (Conservation Strategy).  Based on the Conservation Strategy, the 
voluntary payment to the IBCF should be $31,948.001. 

We have determined that the proposed action is consistent with the actions evaluated in the 2015 
Biological Opinion: Kentucky Field Office’s Participation in Conservation Memoranda of 
Agreement for the Indiana Bat and/or Northern Long-eared Bat (BO) that supports the 
Conservation Strategy.  Any incidental take of Indiana bats resulting from forested habitat 
removal is not prohibited.  The BO concludes that this incidental take is not likely to jeopardize 
the continued existence of the Indiana bat.  To complete this proposed conservation measure, the 
USACE should mail the voluntary payment to the Imperiled Bat Conservation Fund 
administered by Kentucky Natural Lands Trust.  The check or money order should be made 
payable to Kentucky Natural Lands Trust with “Imperiled Bat Conservation Fund” in the 
memo line.  At this time, payments can only be received via U.S. Postal Service delivery due 
to office closures in response to COVID-19. 

Mail to: 
Imperiled Bat Conservation Fund 
c/o Kentucky Natural Lands Trust 
433 Chestnut Street 
Berea, KY 40403 

1 1 The calculated amount is based on the current average value of farm real estate in Kentucky as reported by the U.S. 
Department of Agriculture in the Land Values and Cash Rents document ($3,920).  This figure is updated annually around the 
first week in August.  If payment is not made prior to August 2021, please contact the KFO to confirm the current cost value. 
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The voluntary payment should include a cover letter with the following information: the USACE 
contact name, the FWS project number referenced in the subject line of this letter, and a contact 
name and address to receive the receipt of payment. If the USACE will make the voluntary 
payment on or after August 31, 2021, the USACE should contact the KFO to get an updated 
mitigation cost value. 

Federally Listed Mussel Species 
The aforementioned six listed mussel species have never been observed in Floyds Fork, and 
potentially occur only within the Glory Road project area.  No in-stream restoration activities are 
planned at the Glory Road project area, and BMPs are to be implemented at all four project sites. 
Based on our review of the information provided, the Service concurs with your effects 
determination that the proposed action “may affect”, but is not likely to adversely affect the 
clubshell, fanshell, orangefoot pimpleback, pink mucket, rabbitsfoot, and ring pink mussel. 

Kentucky Glade Cress 
Marginal habitat for this species was identified southwest of the Glory Road project area.  This 
site was surveyed for Kentucky glade cress in March of 2020 by the Office of Kentucky Nature 
Preserves and no individuals were located.  Therefore, we concur that the proposed action “may 
affect”, but is not likely to adversely affect Kentucky glade cress. 

Running Buffalo Clover 
Presence/absence surveys were conducted for this species on June 11 and 12, 2020 within the 
project areas.  No individuals of the species were located. Therefore, we concur that the 
proposed action “may affect”, but is not likely to adversely affect running buffalo clover. 

Summary 
The KFO concurs that the proposed action “may affect, but is not likely to adversely affect” the 
clubshell, fanshell, orangefoot pimpleback, pink mucket, rabbitsfoot, ring pink, Kentucky glade 
cress, and running buffalo clover.  Furthermore, we agree that the proposed project is consistent 
with the IBCF process.  In view of these findings, we believe the USACE has satisfied the 
requirements of section 7 of the Endangered Species Act for this project.  The USACE should 
reconsider their section 7 obligations, if: (1) new information reveals that the proposed action 
may affect listed species in a manner or to an extent not previously considered, (2) the proposed 
action is subsequently modified to include activities which were not considered during this 
consultation, or (3) new species are listed or critical habitat designated. 

We appreciate the opportunity to review the proposed project.  If you have any questions, please 
contact Phil DeGarmo of my staff at 502-695-0468, extension 46110. 

Sincerely, 

for Virgil Lee Andrews, Jr. 
Field Supervisor 





    

               
                

           
                 

   

    
                  
              

               
               

                 
            

                  
              

            
              

               
             

             
             

   
              

             
              

              
              

                
              

                
               
              

             
                 

             
             

            
             

  

             
               
             



   

              
                

 

                
                

               
             

  

 

 
  





ANDY BESHEAR 
GOVERNOR 

TOURISM, ARTS AND HERITAGE CABINET 
KENTUCKY HERITAGE COUNCIL 

MICHAEL E. BERRY 
SECRETARY 

THE STATE HISTORIC PRESERVATION OFFICE 
410 HIGH STREET 

JACQUELINE COLEMAN 
LT. GOVERNOR 

FRANKFORT, KENTUCKY 40601 
(502) 564-7005 

CRAIG A. POTTS 
EXECU VE D REC OR & 

www.heritage.ky.gov S A E H S OR C 
PRESERVA ON OFF CER 

November 4, 2020 
United States Army Corps of Engineers 
ATTN: Mr. Jared Barrett 
P. O. Box 59 
Louisville, KY 40201 

Re: Floyds Forks Ecosystem Restoration CAP 206 Feasibility Study, Bullitt and Jefferson Counties, Kentucky 

Dear Mr. Barrett: 

Thank you for your letter concerning the above-mentioned project, received October 6, 2020. We understand that the United States 
Army Corps of Engineers proposes to conduct a feasibility study for ecosystem restoration along Floyds Fork in Bullitt and Jefferson 
Counties, Kentucky. 

We understand that the proposed project’s area of potential effect includes four parcels totaling 124 acres. Restoration activities may 
include suite of in-stream, bankside, and forest restoration activities. We understand that the particular choice of restoration measures 
is not yet finalized. We additionally understand that the proposed project has the potential to affect eight previously identified 
archaeological properties and one NRHP-listed historic resource, the Fisher House. 

We look forward to continuing consultation with the Corps as plans for restoration activities are finalized, and specific effects of the 
finalized plans can be evaluated. If the Corps anticipates that a programmatic agreement to defer identification of historic properties 
will be needed, please advise us as soon as possible. 

After review of the potential list of consulting parties, we would recommend that USACE contacts the councilpersons representing the 
affected districts as well as conservancy groups associated with Floyds Fork, including the Floyds Fork Conservancy, Blackacre 
Conservancy, Saving Floyds Fork, and the Parklands of Floyds Fork. We would also recommend asking the potential consulting parties 
if they have suggestions for others that might be interested in being consulting parties for this undertaking. 

Should you have any questions concerning archaeological resources, feel free to contact Chris Gunn of my staff at (502) 892-3615 or 
chris.gunn@ky.gov. Questions concerning above-ground resources can be directed to Jennifer Ryall at (502) 892-3619 or 
jennifer.ryall@ky.gov. 

Sincerely, 

Craig A. Potts, 
Executive Director and 
State Historic Preservation Officer 

CP:cmg jr KHC # 59870 

An Equal Opportunity Employer M/F/D 
  

       
  



Meeting: Floyds Fork Project Programmatic Agreement (PA) (delay in identification of Historic 

Properties) 

19 November 2020 

1400-1430 Hours 

Jared Barrett- Archaeologist (US Army Corps of Engineers [USACE]) 
Tammy Markert- Planner (USACE) 
Jennifer Guffey-Archaeologist, note taker (USACE) 
Chris Gunn- Kentucky Heritage Council (KHC) 
Jenn Ryall- KHC 

Agenda: 

Brief background on project – Tammy Markert 

• Project began a few years ago, with non-federal sponsor (Future Funds) 

• Continuing Authorities Program (CAP) Section 206 of Water Resources Reform and 

Development Act (WRRDA) 1996 to carry out aquatic ecosystem restoration. 

• Completed Alternatives Array in July 2020. 

• 4 sites: Long Run, Glory Run, Chenoweth, and Walker 

• Tentatively Selected Plan (TSP): one alternative has been chosen 

o Long Run: in-stream restoration and native plantings. 

o Walker: native plantings 

o Chenoweth Run: east side of stream-wetland development: west side of stream 

will have bottom hard wood plantings. A lot of bedrock in the area. 

o Glory Road: native plantings 

Discussion of PA vs deferred Section 106 MOA (example sent to us from KHC was for KY-DOT): 

• KHC is open for the deferred PA. A deferred MOA (KY-DOT) was sent to the USACE by 

the KHC as an example. 

• KHC: sounds like the USACE knows what they want to do. USACE is waiting on funding to 

move forward with the project. TSP is scheduled on December 2nd. Non-federal sponsor 

needs to come up with 35% of project funds. USACE needs 35 million. 

• KHC: is there specific practices, examples, or additional details that we can have. If the 

project is minimally invasive, the KHC may be able to comment on this project instead to 

developing a PA. It sounds like USACE knows what the project will entail. 

• USACE needs to have Section 106 consultation concluded prior to execution of 

Environmental Assessment (EA) and Finding of No Significant Impact (FONSI) or a 

PA/MOA signed. USACE does not have time to complete identification of historic 

properties prior to execution of a EA and FONSI. This is why USACE has decided to move 

forward with a PA. Again, USACE has yet to complete 800.4 (identification of historic 

properties) before February (USACE internal deadline). 
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• KHC: the PA is document that is appropriate for this deferral given the tight project 

timeline of the feasibility study. 

Structure of PA (Whereas clauses, Stipulations, general responsibilities, Completion of 

Identification of Historic Properties, Project Plan Review and Assessment of Effects, Resolution 

of Adverse Effects, Post Review Discoveries, Administrative Provisions) 

• USACE wants to go over what should be in the PA: Whereas clauses, Stipulations, 

consultation, still in the process of contacting consulting parties. Who is responsible of 

what? How will the Identification of historic properties will be completed and making 

determination of no effect/adverse effect? 

o Resolution of adverse effects: there has been previous discussion from other PAs 

USACE is working on, how would the KHC like to see USACE complete mitigation 

of the adverse effects to historic properties if identified. Would the KHC like to 

see a MOA being developed to resolve the resolution of adverse effects? KHC 

stated they are fine with following regulations outlined in 800.6 regarding 

mitigation of adverse effects; USACE agreed. 

o USACE will add post review discoveries, but USACE will follow all state laws if 

human remains are discovered. 

o Duration timeframe: Would 5 years be a realistic timeframe? USACE stated five 

years should be sufficient timeline for PA. 

• KHC: The Corps, through consultation to resolve those adverse effects, will follow 800.6 

under NHPA. Let’s keep the language basic. Look at the regulations outlined in 800.6. 

Consulting parties: 

• Would the KHC want the Advisory Council of Historic Preservation (ACHP) to be 

considered a signatory for this PA? KHC stated USACE should ask the ACHP if they wish 

to precipitate. USACE will supply copy of response from ACHP to KHC. 

• The Corps will reach out to the consulting parties the KHC provided in a previous letter.  

Next Steps 

• USACE is trying to get the ball rolling before holiday given the tight timeline. 

• KHC (Jenn) stated not sure if a consulting parties meeting is necessary prior to 
developing PA. She stated that just make sure USACE has reached out to consulting 
parties, so they are aware of project. The PA will need to be executed before we have a 
consulting party meeting to discuss any adverse effects to historic properties (if 
identified). 

• Future Fund will be an invited signatory; they are providing a portion of the funding for 
study and project. 

• Corps will also reach out to the ACHP. The SHPO will need the ACHP response. 
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• Corps will start crafting draft PA, planning to have draft PA by end of December 2020 for 
review by KHC, Future Fund, and possibly ACHP (if they decide to participate). 
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Advisory Council on Historic Preservation 
Electronic Section 106 Documentation Submittal System (e106) Form 

MS Word format 

Send to: e106@achp.gov 

I. Basic information 

1. Name of federal agency (If multiple agencies, state them all and indicate whether one is the lead 
agency): United States Army Corps of Engineers, Louisville District (Corps) 

2. Name of undertaking/project (Include project/permit/application number if applicable): 
Floyd’s Fork Ecosystem Restoration Feasibility Study 

3. Location of undertaking (Indicate city(s), county(s), state(s), land ownership, and whether it would 
occur on or affect historic properties located on tribal lands): 

The project is composed of four study areas (three located in eastern Jefferson County and one in northern 
Bullitt County). The four sites (Figure 1) that comprise the study area were identified by overlaying 
current and planned restoration actions with parcels and stream reaches that were previously identified by 
multiple stakeholders in the watershed for future restoration actions. The specific boundaries of proposed 
restoration actions at each site was further refined based on variables such as topography, soil 
composition, floodplain extents and property ownership. 

The proposed Undertaking is on portions of land owned by the non-federal sponsor (NFS) of the project 
who is the Future Fund Endowment, Inc. Other landowners include the Floyds Fork Conservancy, 
William and Dennis Allgeir, JRS Investments, LLC, Wade and Harriet Warren, Long Run Creek 
Properties, LLC., and Mannox, LLC. 

The study will not occur on or affect historic properties located on tribal lands. 

Description of the four study areas (see Attachment A for map of study area locations): 

Long Run The Long Run site is located close to the Parklands of Floyds Fork’s Turkey Run park. This 
site is the closest to the Louisville Loop which is a multi-use trail within 19 miles of the Parklands. This 
parcel contains 47 acres and 5375 linear feet of stream frontage. 

Walker The Walker site is located one mile south of the Long Run site. The location has leased 
agricultural development and is has a large road bridge preventing stream meandering. This parcel 
contains 11 acres and 2000 linear feet of stream frontage. 

Chenoweth Run The Chenoweth Run site is in southern Louisville Metro and is the only site being 
studied that has the hydric soil, Otwood Silt Loam which supports wetland development. This site also 

ADVISORY COUNCIL ON HISTORIC PRESERVATION 

401 F Street NW, Suite 308 Washington, DC 20001-2637 

Phone: 202-517-0200 � Fax: 202-517-6381 � achp@achp.gov � www.achp.gov 
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has a road bridge and the streams have high velocities, characterized by bedrock with minimal gravel and 
cobble. This parcel contains 36 acres and 4200 linear feet of stream frontage. 

Glory Road The Glory Road site is in Bullitt county and has several incised feeders from the mainstem 
of Floyd’s Fork. Steeper slopes are at this location with areas of active erosion. This parcel contains 20 
acres and 1900 linear feet of stream frontage. 

In, addition, we have letters of support from Louisville Metro and Bullitt County governments for all four 
study areas. 

4. Name and title of federal agency official and contact person for this undertaking, including email 
address and phone number: Jared Barrett, Archaeologist jared.l.barrett@usace.army.mil 502-315-6480 

5. Purpose of notification. Indicate whether this documentation is to: 

• invite the ACHP to participate in a Section 106 consultation, and/or – The Corps will develop a 
project PA due to scheduling deadlines for project. The Corps will not have time to complete 
identification of historic properties ahead of a Final CAP Decision Document. See notes 
(Appendix B) from meeting held with Kentucky Heritage Council discussing need for PA for 
project due to schedule and timeframes. 

II. Information on the Undertaking* 

6. Describe the undertaking and nature of federal involvement (if multiple federal agencies are 
involved, specify involvement of each): 

The undertaking is an ecosystem restoration study to investigate the feasibility of restoring significant 
ecosystem structure, function and processes in the Floyds Fork Watershed (see Appendix A). The 
undertaking will consist of hard wood plantings, wetland, and stream bank restorations, in-stream 
restorations, staging areas, and access roads associated with the Undertaking. The federal authority for the 
study comes from Section 206 of the Water Resources Development Act of 1996, Public Law 104-303 
(33 U.S.C. § 2330). The federal agency involved with carrying out the study is the Corps. The prior 
conversion of bottomland forests and wetlands to agricultural uses, as well as development in the 
surrounding headwater tributaries have reduced habitat diversity and altered natural stream processes in 
Floyds Fork and its floodplain. These changes directly impact the lifecycle requirements of several 
threatened and endangered (T&E) species in the study area such as the Indiana bat, gray bat and running 
buffalo clover. In addition to T&E species, the Floyds Fork Watershed provides habitat to well over 100 
species of birds and 20 mussel species, which represents the most diverse assemblage of mussels in any 
stream in Jefferson County, Kentucky. 

The Floyds Fork watershed also represents the last undeveloped area of Jefferson County. Over the past 
15 years growth in the county has rapidly expanded eastward from the urban core of Louisville, which has 
further disrupted habitat and stream function. Nationally, high-quality streams within or adjacent to large 
population centers are scarce. Multiple groups in Jefferson County including the Future Fund, Louisville 
Metropolitan Sewer District and Louisville Metro government have targeted Floyds Fork for conservation 
and restoration actions to counter the negative effects of increasing development pressure on Floyds Fork. 
As an example, construction of the Parklands of Floyds was completed in 2016 and now contains over 
4,000 acres of land that are conserved and undergoing various levels of habitat restoration. Land 
acquisition and construction of the Parklands was completed for $120 million with over $70 million 
raised from private sources. At over 2 million visitors per year, community support and interest in the 
restoration of Floyds Fork is high and the implementation of this ecosystem restoration project presents 
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an opportunity to leverage, as well as magnify current restoration actions in the watershed. 

This study investigates altered stream hydrology and hydraulics, native plant community degradation, 
loss of habitat connectivity, altered wetland communities and native species depletion. The non-federal 
sponsor (Future Fund Endowment, Inc.) and other agencies are currently implementing ecosystem 
restoration actions at various locations in the Floyds Fork watershed to address habitat degradation and 
connectivity for the purpose of habitat restoration, fish and wildlife recolonization, water quality 
improvement and aesthetics for the public. The scope of this Section 206 project was structured to target 
the following parameters: 

1. Contribute to National Ecosystem Restoration (NER) through restoration of degraded ecosystem 
structure, function, and dynamic processes to a less degraded, more natural condition. 
2. Improve natural headwater stream functions of sedimentation, erosion, hydraulic forces and hydrologic 
fluctuations. 
3. Improve richness and abundance of native plants, fish and wildlife in both riverine and riparian 
communities. 
4. Allow streams increased access to their floodplains, where floodwaters can spread out, deposit 
sediments, soak into the soil, and dissipate their erosive energy. 
5. Restoration of stream channels that have been modified over time, allowing fish and aquatic organisms 
to return in greater abundance. 
6. Filter contaminants, store water, and recharge the groundwater. 
7. Restore aquatic, lower riparian, and upper riparian zone habitats that have become degraded. 
8. Increase the habitat area for endangered bats and improve stream quality for possible endangered 
mussel population. 

7. Describe the Area of Potential Effects: (also see attached letter sent to Kentucky State Historic 
Preservation Office [SHPO] in Appendix B) 

At this time, the extent of the Area of Potential Effects (APE) has been established.  The APE consists of 
the proposed areas for hard wood plantings, wetland, and stream bank restorations, in-stream restorations, 
staging areas, and access roads to and from the Undertaking.  The APE for the proposed areas for 
plantings, wetlands, and stream bank restoration includes a 50-foot buffer to account for contractor work 
limits during construction.  The APE for the in-stream restoration also includes a 50-foot buffer from the 
center of Floyds Fork on the left and right bank of the stream to account for construction and contractor 
work limits.  The APE for the access roads includes 10-foot buffer from either side of the center of the 
proposed access route.  Total acreages for all four study areas is approximately 124 acres. The APE will 
also include the viewshed for the proposed Undertaking, as well as any areas where it will alter existing 
topography or vegetation in view of a historic resource. The extent of the APE may be reduced once a 
final plan is selected for the Undertaking.  

8. Describe steps taken to identify historic properties: 

The Corps has conducted a preliminary review of the online database through the National Park Service 
and did not identify any National Register of Historic Properties (NRHP) within the project Undertaking.  
The search of the NRHP database identified the NRHP-listed Fisher House which is located within a half 
mile radius of the Walker Property. A search of the Kentucky Office of the State Archaeology has 
identified eight archaeological sites within or immediately adjacent to the APE.  These are outlined in 
Table 1. 

No surveys have yet been conducted of the four study areas to identify historic properties. 
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Table 1. List of previously recorded archaeological sites located within the Project Study Areas 
(APE) 

Site 
Number 

Cultural Affiliation / Site Type NRHP Status Property 
Location 

15JF482 
Undetermined Prehistoric / Open Habitation without 
Mounds 

Unevaluated Long Run 

15JF495 Late Archaic / Open Habitation without Mounds Not Assessed Long Run 

15JF498 
Undetermined Prehistoric / Open Habitation without 
Mounds 

Not Assessed Long Run 

15JF505 
Middle and Late Archaic / Open Habitation without 
Mounds 

Not Assessed Long Run 

15JF783 
Undetermined Prehistoric; 20th Century / Open 
Habitation without Mounds 

Inventory Site (does 
not currently meet 
NR criteria) Chenoweth 

15JF787 

15JF812 

15JF876 

Early Archaic and Late Prehistoric; 20th Century / 
Open Habitation without Mounds 

Mid-19th to Mid-20th Century / Historic Farm -
Residence 
Middle Archaic and Fort Ancient; Mid-19th to Mid-
20th Century / Open Habitation without mounds 

Inventory Site (does 
not currently meet 
NR criteria) 
Inventory Site (does 
not currently meet 
NR criteria) 
Not Assessed 

Chenoweth 

Chenoweth 

Chenoweth 

9. Describe the historic property (or properties) and any National Historic Landmarks within the APE 
(or attach documentation or provide specific link to this information): 

None present but identification and evaluation of historic properties (a survey of the APE) is still ongoing 
for the APE. 

10. Describe the undertaking’s effects on historic properties: 

Installation and construction of the proposed wetlands, hardwood plantings, and in-stream restoration. 
The extent of the effects are unknown at this time since we have not completed a cultural resources 
investigation to identify historic properties for the four study areas. 

11. Explain how this undertaking would adversely affect historic properties (include information on 
any conditions or future actions known to date to avoid, minimize, or mitigate adverse effects): 

Potentially will adversely affect previously recorded archaeological sites at the Chenoweth Run and Long 
Run study areas. Additional surveys are needed to complete identification of historic properties at the four 
study areas. If historic properties eligible for the NRHP are identified during the survey of the study areas, 
future impacts will be evaluated and could include loss of vegetation in area and construction activities 
associated with in-stream restoration, hardwood plantings, and wetland restoration. 

12. Provide copies or summaries of the views provided to date by any consulting parties, Indian 
tribes or Native Hawai’ian organizations, or the public, including any correspondence from the SHPO 
and/or THPO. 

See Appendix B for SHPO and THPO correspondence. Also included are meeting notes from a meeting 
between the Corps and the SHPO to discuss a PA to delay the identification of historic properties until 
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project is authorized and prior to construction. 

* see Instructions for Completing the ACHP e106 Form 

III. Optional Information 

13. Please indicate the status of any consultation that has occurred to date. Are there any consulting 
parties involved other than the SHPO/THPO? Are there any outstanding or unresolved concerns or issues 
that the ACHP should know about in deciding whether to participate in consultation? 

The Corps is in the process of reaching out to future consulting parties and have identified the following 
potential consulting parties below. At this point in consultation, there are no unresolved concerns or 
issues regarding the study. The KHC also recommended we reach out to Metro Louisville/Jefferson 
County councilpersons representing the affected districts as well as conservancy groups associated with 
Floyds Fork, including the Floyds Fork Conservancy, Blackacre Conservancy, Saving Floyds Fork, and 
the Parklands of Floyds Fork. 

Consulting Parties List: 

Dr. Andrea Hunter, Tribal Historic Preservation Officer 
Osage Nation 
Email: ahunter@osagetribe.org 

Devon Frazier, Tribal Historic Preservation Officer 
Absentee Shawnee Tribe of Oklahoma 
Email: 106NAGPRA@astribe.com 

Brett Barnes, Tribal Historic Preservation Officer 
Eastern Shawnee Tribe of Oklahoma 
Email: bbarnes@estoo.net 

Tonya Tipton, Tribal Historic Preservation Officer 
Shawnee Tribe of Oklahoma 
Email: tonya@shawnee-tribe.com 

Elizabeth Toombs, Tribal Historic Preservation Officer 
Cherokee Nation 
Email: elizabeth-toombs@cherokee.org 

Whitney Warrior, Tribal Historic Preservation Officer 
United Keetoowah Band of Indians 
Email: wwarrior@ukb-nsn.gov 

Stephen J. Yerka, Tribal Historic Preservation Officer 
Eastern Band of Cherokee Indians 
Email: syerka@nc-cherokee.com 

Erin Thompson-Paden, Historic Preservation Director 
Delaware Nation 
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Email: ethompson@delawarenation-nsn.gov 

Cynthia Johnson Elmore 
Louisville Metro Historic Preservation Officer 
Email: Cynthia.Johnson@louisvilleky.gov 

Betsy Hatfield 
Preservation Kentucky 
Email: betsy@preservationkentucky.org 

Filson Historical Society 
research@filsonhistorical.org 
Jerry Summers, Judge Executive 
Bullitt County Fiscal Court 
jsummers@bullittky.com 

14. Does your agency have a website or website link where the interested public can find out about 
this project and/or provide comments? Please provide relevant links: No 

15. Is this undertaking considered a “major” or “covered” project listed on the Federal 
Infrastructure Projects Permitting Dashboard or other federal interagency project tracking 
system? If so, please provide the link or reference number: No 

The following are attached to this form (check all that apply): 

_X__ Section 106 consultation correspondence 

_X__ Maps, photographs, drawings, and/or plans 

___ Additional historic property information 

___ Other: 
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Appendix A: Maps of the study areas (APE) 



Figure 1: Location of the four properties along Floyds Fork (highlighted in yellow) to be studied (LR=Long Run; W=Walker; CR=Chenoweth 
Run; and GR=Glory Road) CR=Chenoweth; and GR=Glory Road) 

ADVISORY COUNCIL ON HISTORIC PRESERVATION 

401 F Street NW, Suite 308 Washington, DC 20001-2637 

Phone: 202-517-0200 � Fax: 202-517-6381 � achp@achp.gov � www.achp.gov 
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Long Run Study Area (APE) 
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Walker Study Area (APE) 
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Chenoweth Run Study Area (APE) 
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Glory Road Study Area (APE) 

    

     
  

      



Appendix B: Agency and THPO Correspondence 

ADVISORY COUNCIL ON HISTORIC PRESERVATION 

401 F Street NW, Suite 308 Washington, DC 20001-2637 

Phone: 202-517-0200 � Fax: 202-517-6381 � achp@achp.gov � www.achp.gov 

 



    
       

       
   

   
   
  

   
   

    
   

   

   

   

             
             

             
            

              
             

              
            

              
             

             
       

              
             

            

           
             

            
           

           
         

               
             

          
              

              
            

                 



               
               

               
               

                
                 

              
             
       

          

      

        
    

    

              
            

           
                 

            
            

           
  

      
 

    
   
       

    
   

      
   

     
    

       
     

      
  

       
       

  

 

  
  

  

  
   
   

  
   
   

  
   
   

  

 
 

  

  
  

  

 

 

 

 







               
               

               
               

                
                 

              
             
       

          

      

        
    

    

              
            

           
                 

            
            

           
  

      
 

    
   
       

    
   

      
   

      
    

        
     

      
  

       
       

  

 

  
  

  

  
   
   

  
   
   

  
   
   

  

 
 

  

  
  

  

 

 

 

 





    
       

       
   

    

   
   
  

   
  

   
   

    

             
             

            
            

              
             

              
            

              
             

             
       

              
             

            

           
             

            
           

           
         

               
             

          
              

              
            

                 



               
               

               
               

                
                 

              
             
       

          

      

        
    

    

              
            

           
                 

            
            

           
  

      
 

    
   
       

    
   

      
   

      
    

        
     

      
  

       
       

  

 

  
  

  

  
   
   

  
   
   

  
   
   

  

 
 

  

  
  

  

 

 

 

 







               
               

               
               

                
                 

              
             
       

          

      

        
    

    

              
            

           
                 

            
            

           
  

      
 

    
   
       

     
   

      
   

     
    

        
     

      
  

       
        

  

 

  
  

  

  
   
   

  
   
   

  
   
   

  

 
 

  

  
  

  

 

 

 

 







               
               

               
               

                
                 

              
             
       

          

      

        
    

    

              
            

           
                 

            
            

           
  

      
 

    
   
        

    
   

      
   

      
    

       
     

      
  

       
        

  

 

  
  

  

  
   
   

  
   
   

  
   
   

  

 
 

  

  
  

  

 

 

 

 







               
                

                
               

               
                 

               
            
      

          

      

        
    

    

              
            

           
                 

            
            

           
  

      
 

 
    

  
       

    
   

      
   

     
    

       
     

      
  

       
       

  

 

  
  

  

  
   
   

  
   
   

  
   
   

  

 
 

  

  
  

  

 

 

 

 





    
       

       
   

   
   
  

   
    

   
   

   

   

             
             

            
            
              

             
              

            
              

             
             

       

              
             

            

           
             

            
           

           
         

               
             

          
              

              
            

                 



               
               

               
               

                
                 

              
             
       

          

      

        
    

    

              
            

           
                 

            
            

           
  

      
 

    
   
        

    
   

       
   

      
    

       
     

      
  

       
       

  

 

  
  

  

  
   
   

  
   
   

  
   
   

  

 
 

  

  
  

  

 

 

 

 







               
               

               
               

                
                 

              
             
       

          

      

        
    

    

              
            

           
                 

            
            

           
  

      
 

    
   
       

    
   

      
   

     
    

       
     

      
  

       
       

  

 

  
  

  

  
   
   

  
   
   

  
   
   

  

 
 

  

  
  

  

 

 

 

 





ANDY BESHEAR 
GOVERNOR 

TOURISM, ARTS AND HERITAGE CABINET 
KENTUCKY HERITAGE COUNCIL 

MICHAEL E. BERRY 
SECRETARY 

THE STATE HISTORIC PRESERVATION OFFICE 
410 HIGH STREET 

JACQUELINE COLEMAN 
LT. GOVERNOR 

FRANKFORT, KENTUCKY 40601 
(502) 564-7005 

CRAIG A. POTTS 
EXECU VE D REC OR & 

www.heritage.ky.gov S A E H S OR C 
PRESERVA ON OFF CER 

November 4, 2020 
United States Army Corps of Engineers 
ATTN: Mr. Jared Barrett 
P. O. Box 59 
Louisville, KY 40201 

Re: Floyds Forks Ecosystem Restoration CAP 206 Feasibility Study, Bullitt and Jefferson Counties, Kentucky 

Dear Mr. Barrett: 

Thank you for your letter concerning the above-mentioned project, received October 6, 2020. We understand that the United States 
Army Corps of Engineers proposes to conduct a feasibility study for ecosystem restoration along Floyds Fork in Bullitt and Jefferson 
Counties, Kentucky. 

We understand that the proposed project’s area of potential effect includes four parcels totaling 124 acres. Restoration activities may 
include suite of in-stream, bankside, and forest restoration activities. We understand that the particular choice of restoration measures 
is not yet finalized. We additionally understand that the proposed project has the potential to affect eight previously identified 
archaeological properties and one NRHP-listed historic resource, the Fisher House. 

We look forward to continuing consultation with the Corps as plans for restoration activities are finalized, and specific effects of the 
finalized plans can be evaluated. If the Corps anticipates that a programmatic agreement to defer identification of historic properties 
will be needed, please advise us as soon as possible. 

After review of the potential list of consulting parties, we would recommend that USACE contacts the councilpersons representing the 
affected districts as well as conservancy groups associated with Floyds Fork, including the Floyds Fork Conservancy, Blackacre 
Conservancy, Saving Floyds Fork, and the Parklands of Floyds Fork. We would also recommend asking the potential consulting parties 
if they have suggestions for others that might be interested in being consulting parties for this undertaking. 

Should you have any questions concerning archaeological resources, feel free to contact Chris Gunn of my staff at (502) 892-3615 or 
chris.gunn@ky.gov. Questions concerning above-ground resources can be directed to Jennifer Ryall at (502) 892-3619 or 
jennifer.ryall@ky.gov. 

Sincerely, 

Craig A. Potts, 
Executive Director and 
State Historic Preservation Officer 

CP:cmg jr KHC # 59870 

An Equal Opportunity Employer M/F/D 
  

       
  





Meeting: Floyds Fork Project Programmatic Agreement (PA) (delay in identification of Historic 

Properties) 

19 November 2020 

1400-1430 Hours 

Jared Barrett- Archaeologist (US Army Corps of Engineers [USACE]) 
Tammy Markert- Planner (USACE) 
Jennifer Guffey-Archaeologist, note taker (USACE) 
Chris Gunn- Kentucky Heritage Council (KHC) 
Jenn Ryall- KHC 

Agenda: 

Brief background on project – Tammy Markert 

• Project began a few years ago, with non-federal sponsor (Future Funds) 

• Continuing Authorities Program (CAP) Section 206 of Water Resources Reform and 

Development Act (WRRDA) 1996 to carry out aquatic ecosystem restoration. 

• Completed Alternatives Array in July 2020. 

• 4 sites: Long Run, Glory Run, Chenoweth, and Walker 

• Tentatively Selected Plan (TSP): one alternative has been chosen 

o Long Run: in-stream restoration and native plantings. 

o Walker: native plantings 

o Chenoweth Run: east side of stream-wetland development: west side of stream 

will have bottom hard wood plantings. A lot of bedrock in the area. 

o Glory Road: native plantings 

Discussion of PA vs deferred Section 106 MOA (example sent to us from KHC was for KY-DOT): 

• KHC is open for the deferred PA. A deferred MOA (KY-DOT) was sent to the USACE by 

the KHC as an example. 

• KHC: sounds like the USACE knows what they want to do. USACE is waiting on funding to 

move forward with the project. TSP is scheduled on December 2nd. Non-federal sponsor 

needs to come up with 35% of project funds. USACE needs 35 million. 

• KHC: is there specific practices, examples, or additional details that we can have. If the 

project is minimally invasive, the KHC may be able to comment on this project instead to 

developing a PA. It sounds like USACE knows what the project will entail. 

• USACE needs to have Section 106 consultation concluded prior to execution of 

Environmental Assessment (EA) and Finding of No Significant Impact (FONSI) or a 

PA/MOA signed. USACE does not have time to complete identification of historic 

properties prior to execution of a EA and FONSI. This is why USACE has decided to move 

forward with a PA. Again, USACE has yet to complete 800.4 (identification of historic 

properties) before February (USACE internal deadline). 
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• KHC: the PA is document that is appropriate for this deferral given the tight project 

timeline of the feasibility study. 

Structure of PA (Whereas clauses, Stipulations, general responsibilities, Completion of 

Identification of Historic Properties, Project Plan Review and Assessment of Effects, Resolution 

of Adverse Effects, Post Review Discoveries, Administrative Provisions) 

• USACE wants to go over what should be in the PA: Whereas clauses, Stipulations, 

consultation, still in the process of contacting consulting parties. Who is responsible of 

what? How will the Identification of historic properties will be completed and making 

determination of no effect/adverse effect? 

o Resolution of adverse effects: there has been previous discussion from other PAs 

USACE is working on, how would the KHC like to see USACE complete mitigation 

of the adverse effects to historic properties if identified. Would the KHC like to 

see a MOA being developed to resolve the resolution of adverse effects? KHC 

stated they are fine with following regulations outlined in 800.6 regarding 

mitigation of adverse effects; USACE agreed. 

o USACE will add post review discoveries, but USACE will follow all state laws if 

human remains are discovered. 

o Duration timeframe: Would 5 years be a realistic timeframe? USACE stated five 

years should be sufficient timeline for PA. 

• KHC: The Corps, through consultation to resolve those adverse effects, will follow 800.6 

under NHPA. Let’s keep the language basic. Look at the regulations outlined in 800.6. 

Consulting parties: 

• Would the KHC want the Advisory Council of Historic Preservation (ACHP) to be 

considered a signatory for this PA? KHC stated USACE should ask the ACHP if they wish 

to precipitate. USACE will supply copy of response from ACHP to KHC. 

• The Corps will reach out to the consulting parties the KHC provided in a previous letter.  

Next Steps 

• USACE is trying to get the ball rolling before holiday given the tight timeline. 

• KHC (Jenn) stated not sure if a consulting parties meeting is necessary prior to 
developing PA. She stated that just make sure USACE has reached out to consulting 
parties, so they are aware of project. The PA will need to be executed before we have a 
consulting party meeting to discuss any adverse effects to historic properties (if 
identified). 

• Future Fund will be an invited signatory; they are providing a portion of the funding for 
study and project. 

• Corps will also reach out to the ACHP. The SHPO will need the ACHP response. 
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• Corps will start crafting draft PA, planning to have draft PA by end of December 2020 for 
review by KHC, Future Fund, and possibly ACHP (if they decide to participate). 
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From: Barrett, Jared L CIV USARMY CELRL (USA) 
To: bbarnes@estoo.net 
Subject: Floyds Fork Ecosystem Restoration Project (PA) 
Date: Tuesday, December 8, 2020 11:17:00 AM 
Attachments: Floyds Fork Section 206 PA Meeting Notes FINAL.pdf 

Floyds Fork Eastern Shawnee letter 01Oct2020.pdf 

Good morning,
 We initially contacted you about the Floyds Fork Ecosystem Restoration Project (Undertaking) in a 

letter dated 01 October 2020 (see attached). After additional consultation with the Kentucky State 
Historic Preservation Office (see attached meeting notes), we have decided that a Programmatic 
Agreement to delay the identification of historic properties is warranted. We are writing today to ask 
if you would like to be a concurring party to the Programmatic Agreement that will be developed for 
the Undertaking. If so, please respond to this email indicating your preference. I will also be 
following up this email with a phone call. 

Thank you, 

Jared Barrett, MA, RPA 
Archaeologist 
Planning Section, Civil Works, Planning, Programs and Project Mgmt Branch 
Louisville District U.S. Army Corps of Engineers 
Office Phone 502.315.6480 Office Fax 502.315.6864 
Email: Jared.L.Barrett@usace.army.mil 
http://www.lrl.usace.army.mil/ 



From: Barrett, Jared L CIV USARMY CELRL (USA) 
To: 106NAGPRA@astribe.com 
Subject: Floyds Fork Ecosystem Restoration Project (PA) 
Date: Tuesday, December 8, 2020 11:14:00 AM 
Attachments: Floyds Fork Section 206 PA Meeting Notes FINAL.pdf 

USACE Absentee Shawnee Tribe letter sent 01Oct2020.pdf 

Good morning,
 We initially contacted you about the Floyds Fork Ecosystem Restoration Project (Undertaking) in a 

letter dated 01 October 2020 (see attached). After additional consultation with the Kentucky State 
Historic Preservation Office (see attached meeting notes), we have decided that a Programmatic 
Agreement to delay the identification of historic properties is warranted. We are writing today to ask 
if you would like to be a concurring party to the Programmatic Agreement that will be developed for 
the Undertaking. If so, please respond to this email indicating your preference. I will also be 
following up this email with a phone call. 

Thank you, 

Jared Barrett, MA, RPA 
Archaeologist 
Planning Section, Civil Works, Planning, Programs and Project Mgmt Branch 
Louisville District U.S. Army Corps of Engineers 
Office Phone 502.315.6480 Office Fax 502.315.6864 
Email: Jared.L.Barrett@usace.army.mil 
http://www.lrl.usace.army.mil/ 



From: Barrett, Jared L CIV USARMY CELRL (USA) 
To: wwarrior@ukb-nsn.gov 
Subject: Floyds Fork Ecosystem Restoration Project (PA) 
Date: Tuesday, December 8, 2020 11:13:00 AM 
Attachments: Floyds Fork Section 206 PA Meeting Notes FINAL.pdf 

USACE UKB letter sent 01Oct2020.pdf 

Good morning,
 We initially contacted you about the Floyds Fork Ecosystem Restoration Project (Undertaking) in a 

letter dated 01 October 2020 (see attached). After additional consultation with the Kentucky State 
Historic Preservation Office (see attached meeting notes), we have decided that a Programmatic 
Agreement to delay the identification of historic properties is warranted. We are writing today to ask 
if you would like to be a concurring party to the Programmatic Agreement that will be developed for 
the Undertaking. If so, please respond to this email indicating your preference. I will also be 
following up this email with a phone call. 

Thank you, 

Jared Barrett, MA, RPA 
Archaeologist 
Planning Section, Civil Works, Planning, Programs and Project Mgmt Branch 
Louisville District U.S. Army Corps of Engineers 
Office Phone 502.315.6480 Office Fax 502.315.6864 
Email: Jared.L.Barrett@usace.army.mil 
http://www.lrl.usace.army.mil/ 



From: Barrett, Jared L CIV USARMY CELRL (USA) 
To: Elizabeth Toombs 
Subject: Floyds Fork Ecosystem Restoration Project (PA) 
Date: Tuesday, December 8, 2020 11:06:00 AM 
Attachments: Floyds Fork Section 206 PA Meeting Notes FINAL.pdf 

USACE Cherokee Nation letter sent 01Oct2020.pdf 

Good morning Elizabeth,
 We initially contacted you about the Floyds Fork Ecosystem Restoration Project (Undertaking) in a 

letter dated 01 October 2020 (see attached). After additional consultation with the Kentucky State 
Historic Preservation Office (see attached meeting notes), we have decided that a Programmatic 
Agreement to delay the identification of historic properties is warranted. We are writing today to ask 
if you would like to be a concurring party to the Programmatic Agreement that will be developed for 
the Undertaking. If so, please respond to this email indicating your preference. I will also be 
following up this email with a phone call. 

Thank you, 

Jared Barrett, MA, RPA 
Archaeologist 
Planning Section, Civil Works, Planning, Programs and Project Mgmt Branch 
Louisville District U.S. Army Corps of Engineers 
Office Phone 502.315.6480 Office Fax 502.315.6864 
Email: Jared.L.Barrett@usace.army.mil 
http://www.lrl.usace.army.mil/ 



From: Barrett, Jared L CIV USARMY CELRL (USA) 
To: Yerka, Stephen 
Subject: Floyds Fork Ecosystem Restoration Project (PA) 
Date: Tuesday, December 8, 2020 11:05:00 AM 
Attachments: Floyds Fork Section 206 PA Meeting Notes FINAL.pdf 

USACE EBCI letter sent 01Oct2020.pdf 

Good morning Stephen,
 We initially contacted you about the Floyds Fork Ecosystem Restoration Project (Undertaking) in a 

letter dated 01 October 2020 (see attached). After additional consultation with the Kentucky State 
Historic Preservation Office (see attached meeting notes), we have decided that a Programmatic 
Agreement to delay the identification of historic properties is warranted. We are writing today to ask 
if you would like to be a concurring party to the Programmatic Agreement that will be developed for 
the Undertaking. If so, please respond to this email indicating your preference. I will also be 
following up this email with a phone call. 

Thank you, 

Jared Barrett, MA, RPA 
Archaeologist 
Planning Section, Civil Works, Planning, Programs and Project Mgmt Branch 
Louisville District U.S. Army Corps of Engineers 
Office Phone 502.315.6480 Office Fax 502.315.6864 
Email: Jared.L.Barrett@usace.army.mil 
http://www.lrl.usace.army.mil/ 



From: Barrett, Jared L CIV USARMY CELRL (USA) 
To: Colleen A. Bell 
Subject: Floyds Fork Ecosystem Restoration Project (PA) 
Date: Tuesday, December 8, 2020 11:02:00 AM 
Attachments: USACE Osage Nation letter sent 01Oct2020.pdf 

Floyds Fork Section 206 PA Meeting Notes FINAL.pdf 

Good morning Colleen,
 We initially contacted you about the Floyds Fork Ecosystem Restoration Project (Undertaking) in a 

letter dated 01 October 2020 (see attached). After additional consultation with the Kentucky State 
Historic Preservation Office (see attached meeting notes), we have decided that a Programmatic 
Agreement to delay the identification of historic properties is warranted. We are writing today to ask 
if you would like to be a concurring party to the Programmatic Agreement that will be developed for 
the Undertaking. If so, please respond to this email indicating your preference. I will also be 
following up this email with a phone call. 

Thank you, 

Jared Barrett, MA, RPA 
Archaeologist 
Planning Section, Civil Works, Planning, Programs and Project Mgmt Branch 
Louisville District U.S. Army Corps of Engineers 
Office Phone 502.315.6480 Office Fax 502.315.6864 
Email: Jared.L.Barrett@usace.army.mil 
http://www.lrl.usace.army.mil/ 



Barrett, Jared L CIV USARMY CELRL (USA) 

From: Erin Paden <epaden@delawarenation-nsn.gov> 
Sent: Tuesday, December 8, 2020 4:10 PM
To: Barrett, Jared L CIV USARMY CELRL (USA)
Subject: [Non-DoD Source] RE: Floyds Fork Ecosystem Restoration CAP 206 Feasibility Study 

Yes the Delaware Nation would like to participate as a concurring party for the Floyds Fork Ecosystem Restoration 
Project Programmatic Agreement. 

Thank you, 
Erin 

Erin Thompson-Paden 
Delaware Nation Historic Preservation Director 
31064 SH 281 
P.O. Box 825 
Anadarko, OK 73005 
Office: 405‐247‐2448 ex. 1403 
Cell: 480‐275‐9009 
epaden@delawarenation‐nsn.gov 

From: Barrett, Jared L CIV USARMY CELRL (USA) <Jared.L.Barrett@usace.army.mil> 
Sent: Tuesday, December 8, 2020 2:57 PM 
To: Erin Paden <epaden@delawarenation‐nsn.gov> 
Subject: RE: Floyds Fork Ecosystem Restoration CAP 206 Feasibility Study 

Good afternoon Erin, 
I wanted to follow up with my phone call from earlier today. I just wanted to confirm that the Delaware Nation will 

participate as a concurring party to the Programmatic Agreement for the Floyds Fork Ecosystem Restoration Project. 

Thanks and look forward to working with you on this project, 

Jared Barrett, MA, RPA 
Archaeologist 
Planning Section, Civil Works, Planning, Programs and Project Mgmt Branch 
Louisville District U.S. Army Corps of Engineers 
Office Phone 502.315.6480 Office Fax 502.315.6864 
Email: Jared.L.Barrett@usace.army.mil 
http://www.lrl.usace.army.mil/ 

From: Erin Paden <epaden@delawarenation‐nsn.gov> 
Sent: Monday, November 9, 2020 12:11 PM 
To: Barrett, Jared L CIV USARMY CELRL (USA) <Jared.L.Barrett@usace.army.mil> 
Subject: [Non‐DoD Source] Floyds Fork Ecosystem Restoration CAP 206 Feasibility Study 

Please see attached consultation letter. 
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Thank you, 
Erin 

Erin Thompson-Paden 
Delaware Nation Historic Preservation Director 
31064 SH 281 
P.O. Box 825 
Anadarko, OK 73005 
Office: 405‐247‐2448 ex. 1403 
Cell: 480‐275‐9009 
epaden@delawarenation‐nsn.gov 

CONFIDENTIALITY NOTE: 

This e‐mail (including attachments) may be privileged and is confidential information covered by the Electronic 
Communications Privacy Act 18 U.S.C. 2510‐2521 and any other applicable law, and is intended only for the use of the 
individual or entity named herein. If the reader of this message is not the intended recipient, or the employee or agent 
responsible to deliver it to the intended recipient, you are hereby notified that any retention, dissemination, distribution 
or copying of this communication is strictly prohibited. Although this e‐mail and any attachments are believed to be free 
of any virus or other defect that might affect any computer system in to which it is received and opened, it is the 
responsibility of the recipient to ensure that it is virus free and no responsibility is accepted by Delaware Nation or the 
author hereof in any way from its use. If you have received this communication in error, please immediately notify us by 
return e‐mail. Thank you. 

CONFIDENTIALITY NOTE: 

This e‐mail (including attachments) may be privileged and is confidential information covered by the Electronic 
Communications Privacy Act 18 U.S.C. 2510‐2521 and any other applicable law, and is intended only for the use of the 
individual or entity named herein. If the reader of this message is not the intended recipient, or the employee or agent 
responsible to deliver it to the intended recipient, you are hereby notified that any retention, dissemination, distribution 
or copying of this communication is strictly prohibited. Although this e‐mail and any attachments are believed to be free 
of any virus or other defect that might affect any computer system in to which it is received and opened, it is the 
responsibility of the recipient to ensure that it is virus free and no responsibility is accepted by Delaware Nation or the 
author hereof in any way from its use. If you have received this communication in error, please immediately notify us by 
return e‐mail. Thank you. 
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Barrett, Jared L CIV USARMY CELRL (USA) 

From: Tonya Tipton <tonya@shawnee-tribe.com> 
Sent: Tuesday, December 8, 2020 11:51 AM
To: Barrett, Jared L CIV USARMY CELRL (USA)
Subject: [Non-DoD Source] RE: Floyds Fork Ecosystem Restoration Project (PA) 

This letter is in response to the above referenced project. 

The Shawnee Tribe’s Tribal Historic Preservation Department concurs that no known historic properties will be 
negatively impacted by this project. 

We have no issues or concerns at this time, but in the event that archaeological materials are encountered during 
construction, use, or maintenance of this location, please re‐notify us at that time as we would like to resume 
immediate consultation under such a circumstance. 

If you have any questions, you may contact me via email at tonya@shawnee‐tribe.com 

Thank you for giving us the opportunity to comment on this project. 

Sincerely, 

Tonya Tipton
Tr bal Historic Preservation Officer 

Phone: (918)542-2441  
Email: tonya@shawnee-tribe.com 

29 S Highway 69A 
Miami, OK 74354 

www.Shawnee-Tribe.org 

From: Barrett, Jared L CIV USARMY CELRL (USA) <Jared.L.Barrett@usace.army.mil> 
Sent: Tuesday, December 8, 2020 10:18 AM 
To: Tonya Tipton <tonya@shawnee‐tribe.com> 
Subject: Floyds Fork Ecosystem Restoration Project (PA) 

Good morning, 
We initially contacted you about the Floyds Fork Ecosystem Restoration Project (Undertaking) in a letter dated 01 

October 2020 (see attached). After additional consultation with the Kentucky State Historic Preservation Office (see 
attached meeting notes), we have decided that a Programmatic Agreement to delay the identification of historic 
properties is warranted. We are writing today to ask if you would like to be a concurring party to the Programmatic 
Agreement that will be developed for the Undertaking. If so, please respond to this email indicating your preference. I 
will also be following up this email with a phone call. 
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Thank you, 

Jared Barrett, MA, RPA 
Archaeologist 
Planning Section, Civil Works, Planning, Programs and Project Mgmt Branch 
Louisville District U.S. Army Corps of Engineers 
Office Phone 502.315.6480 Office Fax 502.315.6864 
Email: Jared.L.Barrett@usace.army.mil 
http://www.lrl.usace.army.mil/ 
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December 16, 2020 

Mr. Jared Barrett 
Archaeologist 
U.S. Army Corps of Engineers 
Louisville District 
Planning, Programs and Project Mgmt Branch 

Ref: Proposed Floyd’s Fork Ecosystem Restoration Feasibility Study 
Jefferson County and Bullitt County, Kentucky 

Dear Mr. Barrett: 

The Advisory Council on Historic Preservation (ACHP) has received your notification and supporting 
documentation regarding the adverse effects of the referenced undertaking on a property or properties 
listed or eligible for listing in the National Register of Historic Places.  Based upon the information you 
provided, we have concluded that Appendix A, Criteria for Council Involvement in Reviewing Individual 
Section 106 Cases, of our regulations, “Protection of Historic Properties” (36 CFR Part 800), does not 
apply to this undertaking.  Accordingly, we do not believe that our participation in the consultation to 
resolve adverse effects is needed.  However, if we receive a request for participation from the State 
Historic Preservation Officer (SHPO), Tribal Historic Preservation Officer, affected Indian tribe, a 
consulting party, or other party, we may reconsider this decision.  Additionally, should circumstances 
change, and you determine that our participation is needed to conclude the consultation process, please 
notify us. 

Pursuant to 36 CFR §800.6(b)(1)(iv), you will need to file the final Programmatic Agreement (PA), 
developed in consultation with the Kentucky State Historic Preservation Office (SHPO) and any other 
consulting parties, and related documentation with the ACHP at the conclusion of the consultation 
process.  The filing of the PA and supporting documentation with the ACHP is required in order to 
complete the requirements of Section 106 of the National Historic Preservation Act. 

Thank you for providing us with your notification of adverse effect.  If you have any questions or require 
further assistance, please contact Christopher Daniel at 202 517-0223 or via e-mail at cdaniel@achp.gov. 

Sincerely, 

Artisha Thompson 
Historic Preservation Technician 
Office of Federal Agency Programs 

ADVISORY COUNCIL ON HISTORIC PRESERVATION 

-2637 
Phone: 202-517-0200 � Fax: 202-517-6381 � achp@achp.gov � www.achp.gov 



United Keetoowah Band 
Of Cherokee Indians in Oklahoma 

Office of Historic Preservation 
P.O. Box 746 • Tahlequah, OK 74465 

18263 W Keetoowah Circle • Tahlequah, OK 74464 
Phone: (918) 871-2800 • Fax: (918) 414-4000 

www.ukb-nsn.gov 

January 4, 2021 

RE: USACE Louisville District. Floyds Fork Ecosystem Restoration 

To whom it may concern, 

Thank you for consulting with the United Keetoowah Band of Cherokee Indians in Oklahoma 
(UKB). This response is regarding the request from your office for a review of the project listed 
above pertaining to Project 4540-00128(0)/PN #141209 in Bell County, Kentucky. We find after 
review of the information we find that we object to this project as is, for the following reasons: 

1. This land is within the interest of the UKB. 
2. Ground disturbance was required to complete this project. 
3. There are several scattered NRHP eligible sites within the APE or within one mile of the 

APE including sites not evaluated for NRHP listing. 
4. There are sights that may be of cultural significance within or near the projected APE 
5. There is an elevated risk of inadvertent discovery in this project. 
6. Due to the historical occupation of and the proximity to water of this location there is an 

elevated risk of inadvertent discovery at this location. 
7. We do not feel that this project is mitigating these effects within the APE 

We believe that there is a very good chance for inadvertent discovery during this undertaking 
and if mitigation cannot be implemented, tribal monitors must be used during any ground 
disturbance activities to ensure the integrity of our cultural resources in the area. Please note that 
due to COVID-19, response times are longer than expected for correspondences, because of the 
quarantine and office closures that have recently occurred. Thank you for your 
patience during this time. 

These comments are based on information available to us at the time of the project review. We 
reserve the right to revise our comments as information becomes available. If you have any 
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United Keetoowah Band 
Of Cherokee Indians in Oklahoma 

Office of Historic Preservation 
P.O. Box 746 • Tahlequah, OK 74465 

18263 W Keetoowah Circle • Tahlequah, OK 74464 
Phone: (918) 871-2800 • Fax: (918) 414-4000 

www.ukb-nsn.gov 

questions or concerns about these comments please contact our Assistant THPO Erica Gorsuch 
at (918)639-1664. 

Thank you for your consultation, 

Whitney Warrior 
Whitney Warrior 
Director 
Office of Historic Preservation United 
Keetoowah Band of Cherokee Indians 
wwarrior@ukb-nsn.gov 
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From: Barrett, Jared L CIV USARMY CELRL (USA) 
To: Erin Paden 
Subject: Floyds Fork Project PA Draft 
Date: Thursday, January 14, 2021 8:14:00 AM 
Attachments: Floyds Fork Project PA DRAFT 14Jan2020.pdf 
Importance: High 

Good morning Erin,
 I apologize but I forgot to include you on the email I sent out this morning regarding the draft PA. 

See below and attached. 

Thank you, 

Jared Barrett, MA, RPA 
Archaeologist 
Planning Section, Civil Works, Planning, Programs and Project Mgmt Branch 
Louisville District U.S. Army Corps of Engineers 
Office Phone 502.315.6480 Office Fax 502.315.6864 
Email: Jared.L.Barrett@usace.army.mil 
http://www.lrl.usace.army.mil/ 

From: Barrett, Jared L CIV USARMY CELRL (USA) 
Sent: Thursday, January 14, 2021 7:58 AM 
To: Gunn, Chris (Heritage Council) <Chris.Gunn@ky.gov>; Ryall, Jennifer (Heritage Council) 
<Jennifer.Ryall@ky.gov>; Whitney Warrior <wwarrior@ukb-nsn.gov>; Erica Gorsuch 
<egorsuch@ukb-nsn.gov>; ukbthpo@ukb-nsn.gov 
Subject: Floyds Fork Project PA Draft 
Importance: High 

Good morning,
 Attached is a draft pdf of the Floyds Fork Project Programmatic Agreement (PA). I will also be 

sending a SAFE link with Word version of the draft that you will be able to download the document 
and track your changes, edits, and comments. I will also be sending out a hard copy of the PA later 
this week. If you could also respond and let me know if you received both the pdf and SAFE link. 

Thank you all for your time on this and I look forward to receiving your comments, questions, and 
edits on the attached. 

Jared Barrett, MA, RPA 
Archaeologist 
Planning Section, Civil Works, Planning, Programs and Project Mgmt Branch 
Louisville District U.S. Army Corps of Engineers 
Office Phone 502.315.6480 Office Fax 502.315.6864 
Email: Jared.L.Barrett@usace.army.mil 
http://www.lrl.usace.army.mil/ 



United Keetoowah Band 
Of Cherokee Indians in Oklahoma 

Office of Historic Preservation 
P.O. Box 746 • Tahlequah, OK 74465 

4547 S. Whitmore Lane • Tahlequah, OK 74464 
Phone: (918) 871-2800 • Fax: (918) 414-4038 

ukbthpo@ukb-nsn.gov 

January 14, 2021 

RE: PROGRAMATIC AGREEMENT BETWEEN THE U.S. ARMY CORPS OF 
ENGINEERS AND THE KENTUCKY HERITAGE COUNCIL 
REGARDING THE FLOYDS FORK AQUATIC ECOSYSTEM RESTORATION 
FEASBILITY STUDY IN JEFFERSON AND BULLITT COUNTIES, KENTUCKY 

To whom it may concern. 

Thank you for consulting with the United Keetoowah Band of Cherokee Indians in Oklahoma 
(UKB).  This response is regarding the request from your office for a review of the project listed 
above located within Jefferson and Bullitt Counties, Kentucky. We have reviewed the 
information provided in your letter and we concur with your findings of “no adverse effects”. 

We remain interested in further communication regarding this project due to the location. The 
UKB people have a documented historical presence in both Jefferson and Bullitt Counties, 
Kentucky. While there are no documented village sites within the project site or within a 
proximity outside the project site, there is the potential of finding unknown sites in and 
surrounding the project location. 

There is the possibility that unrecorded cultural resources, including archaeological artifact or 
human remains, may be encountered during construction, demolition, or earthmoving activities 
of this project. Should this occur, we require that you contact our office immediately so we may 
offer appropriate comments under 36 CFR 800.13. As the project moves forward, we request the 
following conditions be followed: 

Condition 1: Inadvertent Discoveries - If human remains, burials, funerary items, sacred objects, 
or objects of cultural patrimony are found during project implementation, the proponent or 
his/her authorized agent shall cease work immediately within 200 ft of the find. They shall take 
steps to protect the find from further damage or disruption. They shall contact the Certified 
Tribal Historic Preservation Officer (CTHPO), Whitney Warrior to report the find. The CTHPO 
shall contact the appropriate law enforcement authority if human remains are found. No further 
work shall be allowed on the project until the CTHPO has approved a plan for managing or 
preserving the remains or items. 
Condition 2: Post Review Discoveries - In the event that pre-contact artifacts (i.e., arrowheads, 
spear points, mortars, pestles, other ground stone tools, knives, scrapers, pottery or flakes from 
the manufacture of tools, fire pits, culturally modified trees, etc.) or historic period artifacts or 
features (i.e., fragments of old plates or ceramic vessels, weathered glass, dumps of old cans, 



United Keetoowah Band 
Of Cherokee Indians in Oklahoma 

Office of Historic Preservation 
P.O. Box 746 • Tahlequah, OK 74465 

4547 S. Whitmore Lane • Tahlequah, OK 74464 
Phone: (918) 871-2800 • Fax: (918) 414-4038 

ukbthpo@ukb-nsn.gov 

cabins, root cellars, etc.) are found during project implementation, the proponent or his/her 
authorized agent shall cease work immediately within 200 ft of the find. They then shall contact 
the Certified Tribal Historic Preservation Officer, Whitney Warrior to report the find. No further 
work shall be allowed on the project until the CTHPO has approved a work plan for managing or 
preserving the artifacts or features. 
Condition 3: Activities that have the potential to disturb cultural resources outside the areas 
specified in the accompanying document(s) are not approved and will not proceed until cultural 
resources review of potential adverse effects in the new area has been completed. 

Please note that these comments are based on information available to us at the time of the 
project review. We reserve the right to revise our comments as information becomes available. If 
you have any questions or concerns, please contact our Certified Tribal Historic Preservation 
Officer/NAGPRA Coordinator, Whitney Warrior at (918) 871-2838 or by email wwarrior@ukb-
nsn.gov. 

Thank you for your consultation, 

Whitney Warrior 
Whitney Warrior 

Director 
Office of Historic Preservation 
United Keetoowah Band of Cherokee 
918-871-2838 
wwarrior@ukb-nsn.gov 



From: Whitney Warrior 
To: Barrett, Jared L CIV USARMY CELRL (USA) 
Subject: [Non-DoD Source] RE: Floyds Fork Project PA Draft 
Date: Tuesday, January 26, 2021 5:47:43 PM 
Attachments: image006.png 

image012.png 

Ok yes, forgive me. 
The response I sent you today is the amendment to the letter dated Jan 14th, 2021. These revisions can be used for this project going 
forward. Please note these changes for your project. 
Thank you for your cooperation with UKB. 

Whitney Warrior, MBA, MLS 
Director 
Office of Environmental Services & Historic Preservation 
Main Line: 918.871.2825 
Cell: 405.338.5781 
wwarrior@ukb-nsn.gov 
oes@ukb-nsn.gov 
ukbthpo@ukb-nsn.gov 

From: Barrett, Jared L CIV USARMY CELRL (USA) <Jared.L.Barrett@usace.army.mil> 
Sent: Tuesday, January 26, 2021 3:42 PM 
To: Whitney Warrior <wwarrior@ukb-nsn.gov> 
Subject: RE: Floyds Fork Project PA Draft 

Got it, thanks Whitney, can you state in your email that this is in reply to your letter dated January 
14, 2021? Otherwise, with that change, this will work for our records. 

Appreciate your help, 

Jared Barrett, MA 
Archaeologist 
Planning Section, Civil Works, Planning, Programs and Project Mgmt Branch 
Louisville District U.S. Army Corps of Engineers 
Office Phone 502.315.6480 
Office Fax 502.315.6864 
Email: Jared.L.Barrett@usace.army.mil 
http://www.lrl.usace.army.mil/ 

From: Whitney Warrior <wwarrior@ukb-nsn.gov> 
Sent: Tuesday, January 26, 2021 4:00 PM 
To: Barrett, Jared L CIV USARMY CELRL (USA) <Jared.L.Barrett@usace.army.mil> 
Subject: [Non-DoD Source] RE: Floyds Fork Project PA Draft 

Changes per the phone call with Jarred Barrett on this project: 



Condition 1: Will be up to project manager to contact us if any findings should be found. Also law enforcement will be the law 
enforcement available for the project. The project manager on this particular project will call the authorities in the event of a 
discovery. 
Condition 2: No further work shall be done line will be amended to state work can continue outside of the 200 foot finding area but 
will keep tribal historic department informed on any new finds. 
Condition 3: Good 

Whitney Warrior, MBA, MLS 
Director 
Office of Environmental Services & Historic Preservation 
Main Line: 918.871.2825 
Cell: 405.338.5781 
wwarrior@ukb-nsn.gov 
oes@ukb-nsn.gov 
ukbthpo@ukb-nsn.gov 

From: Barrett, Jared L CIV USARMY CELRL (USA) <Jared.L.Barrett@usace.army.mil> 
Sent: Tuesday, January 26, 2021 2:50 PM 
To: Whitney Warrior <wwarrior@ukb-nsn.gov> 
Subject: FW: Floyds Fork Project PA Draft 

Jared Barrett, MA 
Archaeologist 
Planning Section, Civil Works, Planning, Programs and Project Mgmt Branch 
Louisville District U.S. Army Corps of Engineers 
Office Phone 502.315.6480 
Office Fax 502.315.6864 
Email: Jared.L.Barrett@usace.army.mil 
http://www.lrl.usace.army.mil/ 

From: Whitney Warrior <wwarrior@ukb-nsn.gov> 
Sent: Thursday, January 14, 2021 1:43 PM 
To: Barrett, Jared L CIV USARMY CELRL (USA) <Jared.L.Barrett@usace.army.mil> 
Subject: [Non-DoD Source] Re: Floyds Fork Project PA Draft 

Good morning, 

Thank you for your email, I did receive the PDF copy although as we are working from home 
I have not heard if we received the hard copy yet, though I will keep my eye out. I 
very much appreciate your sending this information. I am attaching our letter of concurrence 
for the signing of the PA. We have recently transitioned to working from home and our 
systems have not adapted so well, reply is taking more time than usual, we appreciate your 
patience. 



Wado! 

Whitney Warrior, MBA, MLS 

Environmental Services & Historic Preservation Director 

P.O. Box 746 

Tahlequah, OK 74465 

Main Line: 918-871-2800 

Fax: 918-414-4039 

wwarrior@ukb-nsn.gov 

THIS MESSAGE AND ANY ATTACHMENTS ARE COVERED BY THE ELECTRONIC COMMUNICATIONS PRIVACY ACT, 18 U.S.C. 
§§2510 et seq. AND CONTAIN INFORMATION THAT IS HIGHLY CONFIDENTIAL, PRIVILEGED AND EXEMPT FROM DISCLOSURE. 
ANY RECIPIENT OTHER THAN THE INTENDED RECIPIENT IS ADVISED THAT ANY DISSEMINATION, RETENTION, DISTRIBUTION, 
COPYING OR OTHER USE OF THE MESSAGE WITHOUT PRIOR WRITTEN CONSENT IS STRICTLY PROHIBITED. IF YOU HAVE 
RECEIVED THIS MESSAGE IN ERROR, PLEASE NOTIFY THE SENDER IMMEDIATELY. 

From: Barrett, Jared L CIV USARMY CELRL (USA) <Jared.L.Barrett@usace.army.mil> 
Sent: Thursday, January 14, 2021 6:58 AM 
To: Gunn, Chris (Heritage Council) <Chris.Gunn@ky.gov>; Ryall, Jennifer (Heritage Council) 
<Jennifer.Ryall@ky.gov>; Whitney Warrior <wwarrior@ukb-nsn.gov>; Erica Gorsuch 
<egorsuch@ukb-nsn.gov>; Office of Historic Preservation <ukbthpo@ukb-nsn.gov> 
Subject: Floyds Fork Project PA Draft 

Good morning,
 Attached is a draft pdf of the Floyds Fork Project Programmatic Agreement (PA). I will also be 

sending a SAFE link with Word version of the draft that you will be able to download the document 
and track your changes, edits, and comments. I will also be sending out a hard copy of the PA later 
this week. If you could also respond and let me know if you received both the pdf and SAFE link. 

Thank you all for your time on this and I look forward to receiving your comments, questions, and 
edits on the attached. 

Jared Barrett, MA, RPA 
Archaeologist 
Planning Section, Civil Works, Planning, Programs and Project Mgmt Branch 
Louisville District U.S. Army Corps of Engineers 



Office Phone 502.315.6480 Office Fax 502.315.6864 
Email: Jared.L.Barrett@usace.army.mil 
http://www.lrl.usace.army.mil/ 



DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, LOUISVILLE DISTRICT 

600 DR. MARTIN LUTHER KING JR PL 
LOUISVILLE, KY 40202 

January 25, 2021 

Planning, Programs and 
Project Management Division 

Planning Section 

Mr. Craig Potts 
Executive Director and 
State Historic Preservation Officer 
Kentucky Heritage Council 
410 High Street 
Frankfort, Kentucky 40601 

Dear Mr. Potts: 

On January 14, 2021 the Kentucky Heritage Council was provided a SAFE link that 
contained a draft copy of the Programmatic Agreement (PA) addressing the delayed 
identification of historic properties for the Floyds Fork Aquatic Ecosystem Restoration 
Feasibility Study located along the Floyds Fork in Jefferson and Bullitt Counties, 
Kentucky, under authority of the Water Resources and Development Act of 1996 (33 
USC 2330), as amended. 

This PA was developed in cooperation with your agency and Federally recognized 
Native American tribes to fulfill requirements set forth by Section 106 of the National 
Historic Preservation Act and its regulatory guidance in 36 CFR part 800. 

If you have any questions and comments about this PA, please contact Mr. Jared 
Barrett who can be reached at (502) 315-6480 or e-mail jared.l.barrett@usace.army.mil. 
Please respond with comments 30 days of receipt of the SAFE link draft copy of the PA. 

Sincerely, 

Dan Vogler, P.G. 
Chief, Planning Section 



From: Erin Paden 
To: Barrett, Jared L CIV USARMY CELRL (USA) 
Subject: [Non-DoD Source] RE: Floyds Fork PA FINAL for Signature 
Date: Monday, April 12, 2021 12:06:10 PM 
Attachments: img20210412 10594255.pdf 

Please see attached signature page. 

Thank you, 
Erin 

Erin Thompson-Paden 
Delaware Nation Historic Preservation Director 
31064 SH 281 
P.O. Box 825 
Anadarko, OK  73005 
Office: 405-247-2448 ex. 1403 
Cell: 480-275-9009 
epaden@delawarenation-nsn.gov 

From: Barrett, Jared L CIV USARMY CELRL (USA) <Jared.L.Barrett@usace.army.mil> 
Sent: Tuesday, April 6, 2021 8:51 AM 
To: Gunn, Chris (Heritage Council) <Chris.Gunn@ky.gov>; Ryall, Jennifer (Heritage Council) 
<Jennifer.Ryall@ky.gov>; United Keetoowah Band of Cherokee of Oklahoma <wwarrior@ukb-
nsn.gov>; United Keetoowah Band of Cherokee of Oklahoma <wwarrior@ukb-nsn.gov>; Erin Paden 
<epaden@delawarenation-nsn.gov> 
Cc: Laracuente, Nicolas (Heritage Council) <Nicolas.Laracuente@ky.gov>; Markert, Tammy O CIV 
USARMY CELRL (USA) <Tammy.Markert@usace.army.mil>; Vogler, Patrick Daniel (Dan) CIV USARMY 
CELRL (USA) <Dan.Vogler@usace.army.mil> 
Subject: Floyds Fork PA FINAL for Signature 
Importance: High 

Good morning everyone,
 Attached is the final Programmatic Agreement for the Floyds Fork Ecosystem Restoration Project 

for signature. Our Colonel has already signed the document. As you sign, please return the 
respective signature page. I will compile the signature pages and push out a final copy as I receive 
signatures from everyone. 

Thanks again for all your work and comments on this document and I look forward to executing this 
agreement with you. 

Jared Barrett, MA 
Archaeologist 
Planning Section, Civil Works, Planning, Programs and Project Mgmt Branch 
Louisville District U.S. Army Corps of Engineers 



Office Phone 502.315.6480 
Office Fax 502.315.6864 
Email: Jared.L.Barrett@usace.army.mil 
http://www.lrl.usace.army.mil/ 

CONFIDENTIALITY NOTE: 

This e-mail (including attachments) may be privileged and is confidential information covered 
by the Electronic Communications Privacy Act 18 U.S.C. 2510-2521 and any other applicable 
law, and is intended only for the use of the individual or entity named herein. If the reader of 
this message is not the intended recipient, or the employee or agent responsible to deliver it to 
the intended recipient, you are hereby notified that any retention, dissemination, distribution or 
copying of this communication is strictly prohibited. Although this e-mail and any attachments 
are believed to be free of any virus or other defect that might affect any computer system in to 
which it is received and opened, it is the responsibility of the recipient to ensure that it is virus 
free and no responsibility is accepted by Delaware Nation or the author hereof in any way 
from its use. If you have received this communication in error, please immediately notify us 
by return e-mail. Thank you. 



ANDY BESHEAR 
GOVERNOR 

TOURISM, ARTS AND HERITAGE CABINET 
KENTUCKY HERITAGE COUNCIL 

MICHAEL E. BERRY 
SECRETARY 

THE STATE HISTORIC PRESERVATION OFFICE 

410 HIGH STREET 

JACQUELINE COLEMAN 
LT. GOVERNOR 

FRANKFORT, KENTUCKY 40601 
(502) 564-7005 

CRAIG A. POTTS 
EXECUTIVE DIRECTOR & 

www.heritage.ky.gov STATE HISTORIC 
PRESERVATION OFFICER 

April 14, 2021 

United States Army Corps of Engineers 
ATTN: Mr. Jared Barrett 
P.O. Box 59 
Louisville, KY 40201-0059 

Re: Programmatic Agreement for Floyds Fork Aquatic Ecosystem Restoration Feasibility Study in Jefferson ad Bullitt 
Counties, Kentucky 

Dear Mr. Barrett: 

Please find enclosed the signed Programmatic Agreement (PA) that has been reviewed by my staff and which details the agreed upon 
measures to defer identification of historic properties potentially affected by the proposed stream restoration activities along Floyds 
Fork in Bullitt and Jefferson Counties, Kentucky. 

Our office finds that the PA provides sufficient structure to continue the Section 106 consultation process to develop an area of 
potential effect for the project, identify historic properties, and to incorporate consulting parties into the consultation process. We look 
forward to continuing consultation with you as the project develops, and to the development of a determination of effect and 
resolution of any adverse effects to historic properties resulting from this undertaking. 

We look forward to receiving the fully signed and executed version of this PA for our records after all parties have signed. Should you 
have any questions, please contact Chris Gunn of my staff at chris.gunn@ky.gov. 

Sincerely, 

Craig A. Potts, 
Executive Director and 
State Historic Preservation Officer 

CP:cmg KHC#61523 

An Equal Opportunity Employer 
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National Priorities List (NPL) 

National Priorities List (NPL) 
Th s da abase nc udes Proposed S es, F na  S es and De e ed NPL S es. The Superfund Program, adm n s ered under he 
Comprehens ve Env ronmen a  Response, Compensa on, and L ab y Ac  (CERCLA) s an EPA Program o oca e, nves ga e, and c ean 
up he wors  hazardous was e s es hroughou  he Un ed S a es. The NPL (Na ona  Pr or es L s ) s he s  of na ona  pr or es among he 
known re eases or hrea ened re eases of hazardous subs ances, po u an s, or con am nan s hroughou  he Un ed S a es and s err or es. 
The NPL s n ended pr mar y o gu de he EPA n de erm n ng wh ch s es warran  fur her nves ga on. 

The boundar es of an NPL s e are no  ed o he boundar es of he proper y on wh ch a fac y s oca ed. The re ease may be con a ned w h 
a s ng e proper y's boundar es or may ex end across proper y boundar es on o o her proper es. The boundar es can, and of en do change as 
fur her nforma on on he ex en  and degree of con am na on s ob a ned. 

This database returned no results for your area 
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CERCLIS List 

CERCLIS List 
The Un ed S a es Env ronmen a  Pro ec on Agency (EPA) nves ga es known or suspec ed uncon ro ed or abandoned hazardous 
subs ance fac es under he Comprehens ve Env ronmen a  Response, Compensa on, and L ab y Ac  (CERCLA). EPA ma n a ns a 
comprehens ve s  of hese fac es n a da abase known as he Comprehens ve Env ronmen a  Response, Compensa on and L ab y 
Informa on Sys em (CERCLIS). These s es have e her been nves ga ed or are curren y under nves ga on by he EPA for re ease or 
hrea ened re ease of hazardous subs ances. Once a s e s p aced n CERCLIS,  may be subjec ed o severa  eve s of rev ew and 
eva ua on and u ma e y p aced on he Na ona  Pr or y L s  (NPL). 

CERCLIS s es des gna ed as "No Fur her Remed a  Ac on P anned" (NFRAP) have been removed from CERCLIS. NFRAP s es may be 
s es where, fo ow ng an n a  nves ga on, no con am na on was found, con am na on was removed qu ck y w hou  he need for he s e 
o be p aced on he NPL, or he con am na on was no  ser ous enough o requ re Federa  Superfund Ac on or NPL cons dera on. 

This database returned no results for your area 
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CERCLIS NFRAP 

CERCLIS NFRAP 

As of February 1995, CERCLIS s es des gna ed "No Fur her Remed a  Ac on P anned" NFRAP have been removed from CERCLIS. 
NFRAP s es may be s es where, fo ow ng an n a  nves ga on, no con am na on was found, con am na on was removed qu ck y w hou  
he s e be ng p aced on he NPL, or he con am na on was no  ser ous enough o requ re Federa  Superfund ac on or NPL cons dera on. 
EPA has removed hese NFRAP s es from CERCLIS o f  un n ended barr ers o he redeve opmen  of hese proper es. Th s po cy change 
s par  of EPA"s Brownf e ds Redeve opmen  Program o he p c es, s a es, pr va e nves ors and affec ed c zens promo e econom c 
redeve opmen  of unproduc ve urban s es. 

This database returned no results for your area 
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RCRA CORRACTS Facilities 

RCRA CORRACTS Facilities 

The Un ed S a es Env ronmen a  Pro ec on Agency (EPA) regu a es hazardous was e under he Resource Conserva on and Recovery Ac  
(RCRA). The EPA ma n a ns he Correc ve Ac on Repor  (CORRACTS) da abase of Resource Conserva on and Recovery Ac  (RCRA) 
fac es ha  are undergo ng "correc ve ac on." A "correc ve ac on order" s ssued pursuan  o RCRA Sec on 3008(h) when here has 
been a re ease of hazardous was e or cons uen s n o he env ronmen  from a RCRA fac y. Correc ve ac ons may be requ red beyond he 
fac y"s boundary and can be requ red regard ess of when he re ease occurred, even f  preda ed RCRA. 

This database returned no results for your area 
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RCRA non-CORRACTS TSD Facilities 

RCRA non-CORRACTS TSD Facilities 

The Un ed S a es Env ronmen a  Pro ec on Agency (EPA) regu a es hazardous was e under he Resource Conserva on and Recovery Ac  
(RCRA). The EPA"s RCRA Program den f es and racks hazardous was e from he po n  of genera on o he po n  of d sposa . The RCRA 
Fac es da abase s a comp a on by he EPA of fac es ha  repor  genera on, s orage, ranspor a on, rea men , or d sposa  of hazardous 
was e. RCRA Perm ed Trea men , S orage, D sposa  Fac es (RCRA-TSD) are fac es wh ch rea , s ore and/or d spose of hazardous 
was e. 

This database returned no results for your area 

page 7 of 30 



Federal Institutional Control / Engineering Control Registry 

Federal Institutional Control / Engineering Control Registry 

Federa  Ins u ona  Con ro  / Eng neer ng Con ro  Reg s ry 

This database returned no results for your area 
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Emergency Response Notification System (ERNS) 

Emergency Response Notification System (ERNS) 
The Emergency Response No f ca on Sys em (ERNS) s a na ona  compu er da abase used o s ore nforma on on unau hor zed re eases 
of o  and hazardous subs ances. The program s a coopera ve effor  of he Env ronmen a  Pro ec on Agency, he Depar men  of 
Transpor a on Research and Spec a  Program Adm n s ra on"s John Vo pe Na ona  Transpor a on Sys em Cen er and he Na ona  
Response Cen er. There are pr mar y f ve Federa  s a u es ha  requ re re ease repor ng: he Comprehens ve Env ronmen a  Response, 
Compensa on and L ab y Ac  (CERCLA) sec on 103; he Superfund Amendmen s and Reau hor za on Ac (SARA) T e III Sec on 304; 
he C ean Wa er Ac  of 1972(CWA) sec on 311(b)(3); and he azardous Ma er a  Transpor a on Ac  of 1974( MTA sec on 1808(b). 

This database returned no results for your area 
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US Toxic Release Inventory 

US Toxic Release Inventory 

The Tox cs Re ease Inven ory (TRI) s a pub c y ava ab e EPA da abase ha  con a ns nforma on on ox c chem ca  re eases and o her 
was e managemen  ac v es repor ed annua y by cer a n covered ndus ry groups as we  as federa  fac es. TRI repor ers for a  repor ng 
years are prov ded n he f e. 

This database returned no results for your area 
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US RCRA Generators (CESQG, SQG, LQG) 

US RCRA Generators (CESQG, SQG, LQG) 
The Un ed S a es Env ronmen a  Pro ec on Agency (EPA) regu a es hazardous was e under he Resource Conserva on and Recovery Ac  
(RCRA). EPA ma n a ns a da abase of fac es, wh ch genera e hazardous was e or rea , s ore, and/or d spose of hazardous was es. 

Cond ona y Exemp  Sma  Quan y Genera ors (CESQG) genera e 100 k ograms or ess per mon h of hazardous was e, or 1 k ogram or 
ess per mon h of acu e y hazardous was e. 

Sma  Quan y Genera ors (SQG) genera e more han 100 k ograms, bu  ess han 1,000 k ograms, of hazardous was e per mon h. 

Large Quan y Genera ors (LQG) genera e 1,000 k ograms per mon h or more of hazardous was e, or more han 1 k ogram per mon h of 
acu e y hazardous was e. 

This database returned 4 results for your area 

cen er 38.199768066406 -85.468315124512 0.5 m e 1.0 m e 
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US RCRA Generators (CESQG, SQG, LQG) 
Coordinates 38.19754, -85.47489 
Distance to site 2052 f  / 0.389 m  W 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110003237355 

EPA Identifier 110003237355 

Primary Name QUAL TY PRODUCTS 

Address 2821 S  ENGL SH STAT ON ROAD 

City JEFFERSONTOWN 

County JEFFERSON 

State KY 

Zipcode 40299 

NAICS Codes 811118 

Programs RCRA NFO KYD985084839 

Program Interests UNSPEC F ED UN VERSE 

Updated On 29 DEC 2014 09 45 32 

Recorded On 01 MAR 2000 00 00 00 

NAICS Descriptions OTHER AUTOMOT VE MECHAN CAL AND ELECTR CAL REPA R AND MA NTENANCE  

Coordinates 
Distance to site 

38.19491, -85.47358 
2327 f  / 0.441 m  SW 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110044809384 

EPA Identifier 110044809384 

Primary Name DUNCAN ENTERPR SES  DBA  PEGASUS TRANSPORTAT ON  NC  

Address 2903 S  ENGL SH STAT ON ROAD 

City LOU SV LLE 

County JEFFERSON 

State KY 

Zipcode 40299 

NAICS Codes 484121 

Programs RCRA NFO KYR000054783 

Program Interests UNSPEC F ED UN VERSE 

Updated On 28 MAR 2014 23 14 03 

Recorded On 27 JAN 2012 11 41 38 

NAICS Descriptions GENERAL FRE GHT TRUCK NG  LONG D STANCE  TRUCKLOAD  

Coordinates 
Distance to site 

38.191218, -85.470808 
3199 f  / 0.606 m  S 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110003244294 

EPA Identifier 110003244294 

Primary Name LAUSMAN O L COMPANY NC  

Address 14800 TAYLORSV LLE RD 

City F SHERV LLE 

County JEFFERSON 

State KY 

Zipcode 40023 

NAICS Codes 424710 

SIC Codes 5171 

SIC Descriptions PETROLEUM BULK STAT ONS AND TERM NALS 

Programs E S 9632311  NPDES KYR000170  RCRA NFO KYR000000265 

Program Interests 
A R SYNTHET C M NOR  C S NPDES NON MAJOR  STORM WATER NDUSTR AL  UNSPEC F ED 
UN VERSE 

Updated On 01 JUN 2017 17 15 34 

Recorded On 01 MAR 2000 00 00 00 

NAICS Descriptions PETROLEUM BULK STAT ONS AND TERM NALS  
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US RCRA Generators (CESQG, SQG, LQG) 
Coordinates 38.20247, -85.4823 
Distance to site 4128 f  / 0.782 m  W 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110003217965 

EPA Identifier 110003217965 

Primary Name GODBEY AUTO BODY NC  

Address 2303 S  ENGL SH STAT ON ROAD 

City LOU SV LLE 

County JEFFERSON 

State KY 

Zipcode 40299 

NAICS Codes 811121 

Programs RCRA NFO KY0000277186 

Program Interests UNSPEC F ED UN VERSE 

Updated On 29 DEC 2014 09 45 52 

Recorded On 01 MAR 2000 00 00 00 

NAICS Descriptions AUTOMOT VE BODY  PA NT  AND NTER OR REPA R AND MA NTENANCE  
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US ACRES (Brownfields) 

US ACRES (Brownfields) 
Brownf e ds are rea  proper y, he expans on, redeve opmen , or reuse of wh ch may be comp ca ed by he presence or po en a  presence of 
a hazardous subs ance, po u an , or con am nan . C ean ng up and re nves ng n hese proper es pro ec s he env ronmen , reduces b gh , 
and akes deve opmen  pressures off greenspaces and work ng ands. The Assessmen , C eanup and Redeve opmen  Exchange Sys em 
(ACRES) s an on ne da abase for Brownf e ds Gran ees o e ec ron ca y subm  da a d rec y o The Un ed S a es Env ronmen a  Pro ec on 
Agency (EPA) 

This database returned no results for your area 
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US NPDES 

US NPDES 

The NPDES modu e of he Comp ance Informa on Sys em (ICIS) racks surface wa er perm s ssued under he C ean Wa er Ac . Under 
NPDES, a  fac es ha  d scharge po u an s from any po n  source n o wa ers of he Un ed S a es are requ red o ob a n a perm . The 
perm  w  ke y con a n m s on wha  can be d scharged, mpose mon or ng and repor ng requ remen s, and nc ude o her prov s ons o 
ensure ha  he d scharge does no  adverse y affec  wa er qua y. 

This database returned 8 results for your area 

cen er 38.199768066406 -85.468315124512 0.5 m e 1.0 m e 
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US NPDES 
Coordinates 38.196893, -85.474566 
Distance to site 2076 f  / 0.393 m  SW 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110070033510 

EPA Identifier 110070033510 

Primary Name ELECTR C BLADES  LLC 

Address 2810 SOUTH ENGL SH STAT ON RD 

City LOU SV LLE 

County JEFFERSON 

State KY 

Zipcode 40299 

NAICS Codes 237310 

SIC Codes 1611 

SIC Descriptions H GHWAY AND STREET CONSTRUCT ON  EXCEPT ELEVATED H GHWAYS 

Programs NPDES KYR10L229 

Program Interests C S NPDES NON MAJOR  STORM WATER CONSTRUCT ON 

Recorded On 13 MAR 2017 13 01 55 

NAICS Descriptions H GHWAY  STREET  AND BR DGE CONSTRUCT ON  

Coordinates 
Distance to site 

38.192633, -85.472458 
2861 f  / 0.542 m  SW 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110006757116 

EPA Identifier 110006757116 

Primary Name SUBURBAN SAN TAT ON 

Address 3021 S ENGL SH STAT ON RD 

City JEFFERSON COUNTY 

County JEFFERSON 

State KY 

Zipcode 40023 

NAICS Codes 484110 

SIC Codes 4212 

SIC Descriptions LOCAL TRUCK NG W THOUT STORAGE 

Programs NPDES KYR000726 

Program Interests C S NPDES NON MAJOR  STORM WATER NDUSTR AL 

Updated On 03 JUN 2016 16 42 30 

Recorded On 01 MAR 2000 00 00 00 

NAICS Descriptions GENERAL FRE GHT TRUCK NG  LOCAL  

Coordinates 
Distance to site 

38.191218, -85.470808 
3199 f  / 0.606 m  S 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110003244294 

EPA Identifier 110003244294 

Primary Name LAUSMAN O L COMPANY NC  

Address 14800 TAYLORSV LLE RD 

City F SHERV LLE 

County JEFFERSON 

State KY 

Zipcode 40023 

NAICS Codes 424710 

SIC Codes 5171 

SIC Descriptions PETROLEUM BULK STAT ONS AND TERM NALS 

Programs E S 9632311  NPDES KYR000170  RCRA NFO KYR000000265 

Program Interests 
A R SYNTHET C M NOR  C S NPDES NON MAJOR  STORM WATER NDUSTR AL  UNSPEC F ED 
UN VERSE 

Updated On 01 JUN 2017 17 15 34 

Recorded On 01 MAR 2000 00 00 00 

NAICS Descriptions PETROLEUM BULK STAT ONS AND TERM NALS  
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US NPDES 
Coordinates 38.19894, -85.4536 
Distance to site 4229 f  / 0.801 m  E 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110056139030 

EPA Identifier 110056139030 

Primary Name ROBERT MOSSER RES DENCE 

Address 2500 EASTWOOD F SHERV LLE RD 

City F SHERV LLE 

County JEFFERSON 

State KY 

Zipcode 40023 

NAICS Codes 531110 

SIC Codes 6514 

SIC Descriptions OPERATORS OF DWELL NGS OTHER THAN APARTMENT BU LD NGS 

Programs NPDES KYG402282 

Program Interests C S NPDES NON MAJOR 

Updated On 03 JUN 2016 16 34 58 

Recorded On 04 NOV 2013 07 32 56 

NAICS Descriptions LESSORS OF RES DENT AL BU LD NGS AND DWELL NGS  

Coordinates 
Distance to site 

38.19857, -85.45358 
4246 f  / 0.804 m  E 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110070211110 

EPA Identifier 110070211110 

Primary Name W LL AM & JAN S BOCKELMAN RES DENCE 

Address 2510 EASTWOOD F SHERV LLE RD 

City F SHERV LLE 

County JEFFERSON 

State KY 

Zipcode 40023 

SIC Codes 6541 

SIC Descriptions T TLE ABSTRACT OFF CES 

Programs NPDES KYG402579 

Program Interests C S NPDES NON MAJOR 

Recorded On 06 APR 2018 13 55 27 

Coordinates 
Distance to site 

38.1968, -85.45312 
4488 f  / 0.850 m  E 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110069592079 

EPA Identifier 110069592079 

Primary Name MACK N POND F SHERV LLE 

Address 2819 EASTWOOD F SHERV LLE RD 

City LOU SV LLE 

County JEFFERSON 

State KY 

Zipcode 40245 

NAICS Codes 237310 

SIC Codes 1611 

SIC Descriptions H GHWAY AND STREET CONSTRUCT ON  EXCEPT ELEVATED H GHWAYS 

Programs NPDES KYR10K881 

Program Interests C S NPDES NON MAJOR  STORM WATER CONSTRUCT ON 

Recorded On 07 OCT 2016 18 40 47 

NAICS Descriptions H GHWAY  STREET  AND BR DGE CONSTRUCT ON  
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US NPDES 
Coordinates 38.19549, -85.45277 
Distance to site 4721 f  / 0.894 m  E 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110070248996 

EPA Identifier 110070248996 

Primary Name JAY MACK N RES DENCE 

Address 2821 EASTWOOD F SHERV LLE RD 

City JEFFERSON COUNTY 

County JEFFERSON 

State KY 

Zipcode 40023 

SIC Codes 6514 

SIC Descriptions OPERATORS OF DWELL NGS OTHER THAN APARTMENT BU LD NGS 

Programs NPDES KYG402591 

Program Interests C S NPDES NON MAJOR 

Recorded On 06 JUL 2018 10 44 55 

Coordinates 
Distance to site 

38.20593, -85.4828 
4721 f  / 0.894 m  NW 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110056140233 

EPA Identifier 110056140233 

Primary Name NE L KAUFMAN RES DENCE 

Address 2106 S ENGL SH STAT ON RD 

City LOU SV LLE 

County JEFFERSON 

State KY 

Zipcode 40299 

NAICS Codes 531110 

SIC Codes 6514 

SIC Descriptions OPERATORS OF DWELL NGS OTHER THAN APARTMENT BU LD NGS 

Programs NPDES KYG402225 

Program Interests C S NPDES NON MAJOR 

Updated On 07 OCT 2016 17 46 50 

Recorded On 04 NOV 2013 07 33 28 

NAICS Descriptions LESSORS OF RES DENT AL BU LD NGS AND DWELL NGS  

Coordinates 
Distance to site 

38.19371, -85.45115 
5394 f  / 1.022 m  E 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110070029692 

EPA Identifier 110070029692 

Primary Name DAV D GRAFFY RES DENCE 

Address 17401 F SHERV LLE WOODS DR 

City F SHERV LLE 

County JEFFERSON 

State KY 

Zipcode 40023 

NAICS Codes 531110 

SIC Codes 6514 

SIC Descriptions OPERATORS OF DWELL NGS OTHER THAN APARTMENT BU LD NGS 

Programs NPDES KYG402483 

Program Interests C S NPDES NON MAJOR 

Recorded On 13 MAR 2017 12 48 15 

NAICS Descriptions LESSORS OF RES DENT AL BU LD NGS AND DWELL NGS  
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US NPDES 
Coordinates 38.20464, -85.45001 
Distance to site 5540 f  / 1.049 m  E 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110056137951 

EPA Identifier 110056137951 

Primary Name CHARLES BOATMAN RES DENCE 

Address 2200 W LDFLOWER TRA L 

City F SHERV LLE 

County JEFFERSON 

State KY 

Zipcode 40023 

NAICS Codes 531110 

SIC Codes 6514 

SIC Descriptions OPERATORS OF DWELL NGS OTHER THAN APARTMENT BU LD NGS 

Programs NPDES KYG402319 

Program Interests C S NPDES NON MAJOR 

Updated On 03 JUN 2016 16 09 09 

Recorded On 04 NOV 2013 07 32 23 

NAICS Descriptions LESSORS OF RES DENT AL BU LD NGS AND DWELL NGS  

Coordinates 
Distance to site 

38.19344, -85.45028 
5662 f  / 1.072 m  E 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110056139557 

EPA Identifier 110056139557 

Primary Name L SA & BART CONARD RES DENCE 

Address 17410 F SHERV LLE WOODS DR LOT 13 

City F SHERV LLE 

County JEFFERSON 

State KY 

Zipcode 40023 

NAICS Codes 531110 

SIC Codes 6514 

SIC Descriptions OPERATORS OF DWELL NGS OTHER THAN APARTMENT BU LD NGS 

Programs NPDES KYG402302 

Program Interests C S NPDES NON MAJOR 

Updated On 03 JUN 2016 17 19 01 

Recorded On 04 NOV 2013 07 33 10 

NAICS Descriptions LESSORS OF RES DENT AL BU LD NGS AND DWELL NGS  

Coordinates 
Distance to site 

38.20905, -85.44994 
6261 f  / 1.186 m  NE 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110067618929 

EPA Identifier 110067618929 

Primary Name FREDER CO GROSS  RES DENCE 

Address 1901 ROLL NG H LLS TR 

City F SHERV LLE 

County JEFFERSON 

State KY 

Zipcode 40023 

NAICS Codes 531110 

SIC Codes 6514 

SIC Descriptions OPERATORS OF DWELL NGS OTHER THAN APARTMENT BU LD NGS 

Programs NPDES KYG402446 

Program Interests C S NPDES NON MAJOR 

Updated On 03 SEP 2016 11 02 53 

Recorded On 09 MAY 2016 09 56 48 

NAICS Descriptions LESSORS OF RES DENT AL BU LD NGS AND DWELL NGS  
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US NPDES 
Coordinates 38.21377, -85.48501 
Distance to site 6999 f  / 1.326 m  NW 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110064784167 

EPA Identifier 110064784167 

Primary Name DEV N WELLS RES DENCE 

Address 14610 DOM N CK M CHAEL DR 

City LOU SV LLE 

County JEFFERSON 

State KY 

Zipcode 40299 

NAICS Codes 531110 

SIC Codes 6514 

SIC Descriptions OPERATORS OF DWELL NGS OTHER THAN APARTMENT BU LD NGS 

Programs NPDES KYG402419 

Program Interests C S NPDES NON MAJOR 

Updated On 07 OCT 2016 17 11 15 

Recorded On 11 SEP 2015 15 24 26 

NAICS Descriptions LESSORS OF RES DENT AL BU LD NGS AND DWELL NGS  
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US Air Facility System (AIRS / AFS) 

US Air Facility System (AIRS / AFS) 
The A r Fac y Sys em (AIRS / AFS) con a ns comp ance and perm  da a for s a onary sources of a r po u on (such as e ec r c power 
p an s, s ee  m s, fac or es, and un vers es) regu a ed by EPA, s a e and oca  a r po u on agenc es. The nforma on n AFS s used by he 
s a es o prepare S a e Imp emen a on P ans (SIPs) and o rack he comp ance s a us of po n  sources w h var ous regu a ory programs 
under C ean A r Ac . 

This database returned 1 result for your area 

cen er 38.199768066406 -85.468315124512 0.5 m e 1.0 m e 
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US Air Facility System (AIRS / AFS) 
Coordinates 38.1915, -85.47024 
Distance to site 3066 f  / 0.581 m  S 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110007070276 

EPA Identifier 110007070276 

Primary Name LAUSMAN O L CO 

Address 14808 TAYLORSV LLE RD 

City LOU SV LLE 

County JEFFERSON 

State KY 

Zipcode 40201 

NAICS Codes 424710 

SIC Codes 9999 

SIC Descriptions NONCLASS F ABLE ESTABL SHMENTS 

Programs A RS/AFS 2111100523 

Program Interests A R SYNTHET C M NOR 

Updated On 30 APR 2014 19 09 31 

Recorded On 01 MAR 2000 00 00 00 

NAICS Descriptions PETROLEUM BULK STAT ONS AND TERM NALS  
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KY Undergound Storage Tanks 

KY Undergound Storage Tanks 

Underground S orage Tanks (UST) con a n ng hazardous or pe ro eum subs ances are regu a ed under Sub e I of he Resource 
Conserva on and Recovery Ac  (RCRA). The Ken ucky Depar men  of Env ronmen a  Pro ec on ma n a ns a s  of reg s ered USTs. 

This database returned 7 results for your area 

cen er 38.199768066406 -85.468315124512 0.5 m e 1.0 m e 
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KY Undergound Storage Tanks 
Coordinates 38.196474, -85.474146 
Distance to site 2058 f  / 0.390 m  SW 

County Jefferson 

Name Louisville Hauling East 

Name ID 60695 

Address 2827 English Station Rd 

Tank Status Code TRM 

Install Date 1/1/1980 12 00 00 AM 

Removal Date 6/6/2001 12 00 00 AM 

Tank Substance Code DSL 

Capacity of Tank 3000 

Owner Name Waste Management Of Ky Louisvile 

Coordinates 
Distance to site 

38.190278, -85.459167 
4343 f  / 0.823 m  SE 

County Jefferson 

Name Albert Oil Co nc 

Name ID 62983 

Address 10205 Taylorsville Rd 

Tank Status Code TRM 

Install Date 1/1/1986 12 00 00 AM 

Removal Date 2/19/1998 12 00 00 AM 

Tank Substance Code GAS 

Capacity of Tank 2000 

Owner Name Albert Oil Co nc 

Coordinates 
Distance to site 

38.190278, -85.459167 
4343 f  / 0.823 m  SE 

County Jefferson 

Name Albert Oil Co nc 

Name ID 62983 

Address 10205 Taylorsville Rd 

Tank Status Code TRM 

Install Date 1/1/1986 12 00 00 AM 

Removal Date 2/19/1998 12 00 00 AM 

Tank Substance Code GAS 

Capacity of Tank 2000 

Owner Name Albert Oil Co nc 

Coordinates 
Distance to site 

38.213745, -85.463216 
5304 f  / 1.005 m  N 

County Bullitt 

Name Alltel Kentucky nc 

Name ID 67414 

Address 1606 Echo Ave 

Tank Status Code TRM 

Install Date 1/1/1981 12 00 00 AM 

Removal Date 1/20/1992 12 00 00 AM 

Tank Substance Code GAS 

Capacity of Tank 3000 

Owner Name Alltel Kentucky nc 

page 25 of 30 

 

 

 

 



KY Undergound Storage Tanks 
Coordinates 38.213745, -85.463216 
Distance to site 5304 f  / 1.005 m  N 

County Bullitt 

Name Alltel Kentucky nc 

Name ID 67414 

Address 1606 Echo Ave 

Tank Status Code TRM 

Install Date 1/1/1981 12 00 00 AM 

Removal Date 1/20/1992 12 00 00 AM 

Tank Substance Code GAS 

Capacity of Tank 3000 

Owner Name Alltel Kentucky nc 
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KY Superfund 

KY Superfund 

Ken ucky Depar men  of Env ronmen a  Pro ec on, D v s on of Was e Managemen  Superfund Branch s charged w h pro ec ng human 
hea h and he env ronmen  from he re ease of hazardous subs ances, pe ro eum po u an s or con am nan s n o he env ronmen . The S a e 
Superfund Sec on addresses s es ha  are no  e g b e for he Federa  Superfund program. The members of h s sec on den fy s es where 
a re ease or hrea ened re ease of hazardous subs ances has occurred and prov de overs gh  for he nves ga on and remed a on of he 
s es. They a so prov de mmed a e response o env ronmen a  emergenc es. 

The program seeks o ensure ha  con am na ed s es are eva ua ed and c eaned up n a me y manner o reduce r sks posed o human 
hea h and he env ronmen . In mos  cases h s means oversee ng compan es or nd v dua s who have aken respons b y for c ean ng up 
con am na on found on he r proper y. In cases where a respons b e par y canno  be found or s unab e o ac , he Superfund Branch may 
ake a d rec  ro e n c ean ng up a s e. 

This database returned no results for your area 
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KY Activity and Use Limitations 

KY Activity and Use Limitations 

Ac v y and Use L m a ons (AULs), a so known as Env ronmen a  Land-Use Con ro s (LUCs) â€“ An AUL s a res r c on, covenan  or no ce 
concern ng he use of rea  proper y, wh ch s mposed on rea  proper y. AULs and LUCs are fur her ca egor zed as Ins u ona  Con ro s (ICs) 
and Eng neer ng Con ro s (ECs). An IC s a ega  or regu a ory res r c on on he use of a proper y, m ng he use of groundwa er and 
excava ons or preven ng such bus nesses as day care cen ers or schoo s on he proper y. An EC nvo ves phys ca  means of res r c ng s e 
access or use n order o preven  he spread ng or exposure of a con am nan . Frequen y mp emen ed eng neer ng con ro s nc ude requ r ng 
b ack op on he surface, bu d ng of s ruc ures o preven  exposure or even no ces o he pub c ha  are pos ed on he grounds warn ng of 
con am nan s. 

This database returned no results for your area 
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KY Active Solid Waste Landfills 

KY Active Solid Waste Landfills 

The Ac ve So d Was e Landf  L s  (SWLF) da abase s prov ded by he Ken ucky Depar men  of Env ronmen a  Pro ec on, D v s on of 
Was e Managmen , So d Was e Branch cons s s of a  perm ed so d was e andf s n Ken ucky. 

This database returned no results for your area 
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KY Closed Solid Waste Landfills 

KY Closed Solid Waste Landfills 

The C osed So d Was e Landf  L s  (SWLF) da abase s prov ded by he Ken ucky Depar men  of Env ronmen a  Pro ec on, D v s on of 
Was e Managmen , So d Was e Branch cons s s of a  perm ed so d was e andf s n Ken ucky. 

This database returned no results for your area 
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Walker Project Area 
38.18830067648107, -85.47298908233687 
prepared for: S ee e McFadden 
Ref: 

March 1, 2021 

Environmental Radius Report 

2055 E  Rio Salado Pkwy 
Tempe  AZ 85381 
480 967 6752 
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Summary 

Summary 

< 1/4 1/4 - 1/2 1/2 - 1 

Na ona  Pr or es L s  (NPL) 

CERCLIS L s  

CERCLIS NFRAP 

RCRA CORRACTS Fac es 

RCRA non-CORRACTS TSD Fac es 

Federa  Ins u ona  Con ro  / Eng neer ng Con ro  Reg s ry 

Emergency Response No f ca on Sys em (ERNS) 

US Tox c Re ease Inven ory 

US RCRA Genera ors (CESQG, SQG, LQG) 

US ACRES (Brownf e ds) 

US NPDES 

US A r Fac y Sys em (AIRS / AFS) 

KY Undergound S orage Tanks 

KY Superfund 

KY Ac v y and Use L m a ons 

KY Ac ve So d Was e Landf s 

KY C osed So d Was e Landf s 

1 1 1 

1 1 2 

1 

7 
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National Priorities List (NPL) 

National Priorities List (NPL) 
Th s da abase nc udes Proposed S es, F na  S es and De e ed NPL S es. The Superfund Program, adm n s ered under he 
Comprehens ve Env ronmen a  Response, Compensa on, and L ab y Ac  (CERCLA) s an EPA Program o oca e, nves ga e, and c ean 
up he wors  hazardous was e s es hroughou  he Un ed S a es. The NPL (Na ona  Pr or es L s ) s he s  of na ona  pr or es among he 
known re eases or hrea ened re eases of hazardous subs ances, po u an s, or con am nan s hroughou  he Un ed S a es and s err or es. 
The NPL s n ended pr mar y o gu de he EPA n de erm n ng wh ch s es warran  fur her nves ga on. 

The boundar es of an NPL s e are no  ed o he boundar es of he proper y on wh ch a fac y s oca ed. The re ease may be con a ned w h 
a s ng e proper y's boundar es or may ex end across proper y boundar es on o o her proper es. The boundar es can, and of en do change as 
fur her nforma on on he ex en  and degree of con am na on s ob a ned. 

This database returned no results for your area 
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CERCLIS List 

CERCLIS List 
The Un ed S a es Env ronmen a  Pro ec on Agency (EPA) nves ga es known or suspec ed uncon ro ed or abandoned hazardous 
subs ance fac es under he Comprehens ve Env ronmen a  Response, Compensa on, and L ab y Ac  (CERCLA). EPA ma n a ns a 
comprehens ve s  of hese fac es n a da abase known as he Comprehens ve Env ronmen a  Response, Compensa on and L ab y 
Informa on Sys em (CERCLIS). These s es have e her been nves ga ed or are curren y under nves ga on by he EPA for re ease or 
hrea ened re ease of hazardous subs ances. Once a s e s p aced n CERCLIS,  may be subjec ed o severa  eve s of rev ew and 
eva ua on and u ma e y p aced on he Na ona  Pr or y L s  (NPL). 

CERCLIS s es des gna ed as "No Fur her Remed a  Ac on P anned" (NFRAP) have been removed from CERCLIS. NFRAP s es may be 
s es where, fo ow ng an n a  nves ga on, no con am na on was found, con am na on was removed qu ck y w hou  he need for he s e 
o be p aced on he NPL, or he con am na on was no  ser ous enough o requ re Federa  Superfund Ac on or NPL cons dera on. 

This database returned no results for your area 
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CERCLIS NFRAP 

CERCLIS NFRAP 

As of February 1995, CERCLIS s es des gna ed "No Fur her Remed a  Ac on P anned" NFRAP have been removed from CERCLIS. 
NFRAP s es may be s es where, fo ow ng an n a  nves ga on, no con am na on was found, con am na on was removed qu ck y w hou  
he s e be ng p aced on he NPL, or he con am na on was no  ser ous enough o requ re Federa  Superfund ac on or NPL cons dera on. 
EPA has removed hese NFRAP s es from CERCLIS o f  un n ended barr ers o he redeve opmen  of hese proper es. Th s po cy change 
s par  of EPA"s Brownf e ds Redeve opmen  Program o he p c es, s a es, pr va e nves ors and affec ed c zens promo e econom c 
redeve opmen  of unproduc ve urban s es. 

This database returned no results for your area 
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RCRA CORRACTS Facilities 

RCRA CORRACTS Facilities 

The Un ed S a es Env ronmen a  Pro ec on Agency (EPA) regu a es hazardous was e under he Resource Conserva on and Recovery Ac  
(RCRA). The EPA ma n a ns he Correc ve Ac on Repor  (CORRACTS) da abase of Resource Conserva on and Recovery Ac  (RCRA) 
fac es ha  are undergo ng "correc ve ac on." A "correc ve ac on order" s ssued pursuan  o RCRA Sec on 3008(h) when here has 
been a re ease of hazardous was e or cons uen s n o he env ronmen  from a RCRA fac y. Correc ve ac ons may be requ red beyond he 
fac y"s boundary and can be requ red regard ess of when he re ease occurred, even f  preda ed RCRA. 

This database returned no results for your area 
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RCRA non-CORRACTS TSD Facilities 

RCRA non-CORRACTS TSD Facilities 

The Un ed S a es Env ronmen a  Pro ec on Agency (EPA) regu a es hazardous was e under he Resource Conserva on and Recovery Ac  
(RCRA). The EPA"s RCRA Program den f es and racks hazardous was e from he po n  of genera on o he po n  of d sposa . The RCRA 
Fac es da abase s a comp a on by he EPA of fac es ha  repor  genera on, s orage, ranspor a on, rea men , or d sposa  of hazardous 
was e. RCRA Perm ed Trea men , S orage, D sposa  Fac es (RCRA-TSD) are fac es wh ch rea , s ore and/or d spose of hazardous 
was e. 

This database returned no results for your area 
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Federal Institutional Control / Engineering Control Registry 

Federal Institutional Control / Engineering Control Registry 

Federa  Ins u ona  Con ro  / Eng neer ng Con ro  Reg s ry 

This database returned no results for your area 
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Emergency Response Notification System (ERNS) 

Emergency Response Notification System (ERNS) 
The Emergency Response No f ca on Sys em (ERNS) s a na ona  compu er da abase used o s ore nforma on on unau hor zed re eases 
of o  and hazardous subs ances. The program s a coopera ve effor  of he Env ronmen a  Pro ec on Agency, he Depar men  of 
Transpor a on Research and Spec a  Program Adm n s ra on"s John Vo pe Na ona  Transpor a on Sys em Cen er and he Na ona  
Response Cen er. There are pr mar y f ve Federa  s a u es ha  requ re re ease repor ng: he Comprehens ve Env ronmen a  Response, 
Compensa on and L ab y Ac  (CERCLA) sec on 103; he Superfund Amendmen s and Reau hor za on Ac (SARA) T e III Sec on 304; 
he C ean Wa er Ac  of 1972(CWA) sec on 311(b)(3); and he azardous Ma er a  Transpor a on Ac  of 1974( MTA sec on 1808(b). 

This database returned no results for your area 
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US Toxic Release Inventory 

US Toxic Release Inventory 

The Tox cs Re ease Inven ory (TRI) s a pub c y ava ab e EPA da abase ha  con a ns nforma on on ox c chem ca  re eases and o her 
was e managemen  ac v es repor ed annua y by cer a n covered ndus ry groups as we  as federa  fac es. TRI repor ers for a  repor ng 
years are prov ded n he f e. 

This database returned no results for your area 
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US RCRA Generators (CESQG, SQG, LQG) 

US RCRA Generators (CESQG, SQG, LQG) 
The Un ed S a es Env ronmen a  Pro ec on Agency (EPA) regu a es hazardous was e under he Resource Conserva on and Recovery Ac  
(RCRA). EPA ma n a ns a da abase of fac es, wh ch genera e hazardous was e or rea , s ore, and/or d spose of hazardous was es. 

Cond ona y Exemp  Sma  Quan y Genera ors (CESQG) genera e 100 k ograms or ess per mon h of hazardous was e, or 1 k ogram or 
ess per mon h of acu e y hazardous was e. 

Sma  Quan y Genera ors (SQG) genera e more han 100 k ograms, bu  ess han 1,000 k ograms, of hazardous was e per mon h. 

Large Quan y Genera ors (LQG) genera e 1,000 k ograms per mon h or more of hazardous was e, or more han 1 k ogram per mon h of 
acu e y hazardous was e. 

This database returned 3 results for your area 

cen er 38.188301086426 -85.472991943359 0.5 m e 1.0 m e 
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US RCRA Generators (CESQG, SQG, LQG) 
Coordinates 38.191218, -85.470808 
Distance to site 1234 f  / 0.234 m  NE 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110003244294 

EPA Identifier 110003244294 

Primary Name LAUSMAN O L COMPANY NC  

Address 14800 TAYLORSV LLE RD 

City F SHERV LLE 

County JEFFERSON 

State KY 

Zipcode 40023 

NAICS Codes 424710 

SIC Codes 5171 

SIC Descriptions PETROLEUM BULK STAT ONS AND TERM NALS 

Programs E S 9632311  NPDES KYR000170  RCRA NFO KYR000000265 

Program Interests 
A R SYNTHET C M NOR  C S NPDES NON MAJOR  STORM WATER NDUSTR AL  UNSPEC F ED 
UN VERSE 

Updated On 01 JUN 2017 17 15 34 

Recorded On 01 MAR 2000 00 00 00 

NAICS Descriptions PETROLEUM BULK STAT ONS AND TERM NALS  

Coordinates 
Distance to site 

38.19491, -85.47358 
2416 f  / 0.458 m  N 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110044809384 

EPA Identifier 110044809384 

Primary Name DUNCAN ENTERPR SES  DBA  PEGASUS TRANSPORTAT ON  NC  

Address 2903 S  ENGL SH STAT ON ROAD 

City LOU SV LLE 

County JEFFERSON 

State KY 

Zipcode 40299 

NAICS Codes 484121 

Programs RCRA NFO KYR000054783 

Program Interests UNSPEC F ED UN VERSE 

Updated On 28 MAR 2014 23 14 03 

Recorded On 27 JAN 2012 11 41 38 

NAICS Descriptions GENERAL FRE GHT TRUCK NG  LONG D STANCE  TRUCKLOAD  

Coordinates 
Distance to site 

38.19754, -85.47489 
3413 f  / 0.647 m  N 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110003237355 

EPA Identifier 110003237355 

Primary Name QUAL TY PRODUCTS 

Address 2821 S  ENGL SH STAT ON ROAD 

City JEFFERSONTOWN 

County JEFFERSON 

State KY 

Zipcode 40299 

NAICS Codes 811118 

Programs RCRA NFO KYD985084839 

Program Interests UNSPEC F ED UN VERSE 

Updated On 29 DEC 2014 09 45 32 

Recorded On 01 MAR 2000 00 00 00 

NAICS Descriptions OTHER AUTOMOT VE MECHAN CAL AND ELECTR CAL REPA R AND MA NTENANCE  
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US RCRA Generators (CESQG, SQG, LQG) 
Coordinates 38.20247, -85.4823 
Distance to site 5816 f  / 1.102 m  NW 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110003217965 

EPA Identifier 110003217965 

Primary Name GODBEY AUTO BODY NC  

Address 2303 S  ENGL SH STAT ON ROAD 

City LOU SV LLE 

County JEFFERSON 

State KY 

Zipcode 40299 

NAICS Codes 811121 

Programs RCRA NFO KY0000277186 

Program Interests UNSPEC F ED UN VERSE 

Updated On 29 DEC 2014 09 45 52 

Recorded On 01 MAR 2000 00 00 00 

NAICS Descriptions AUTOMOT VE BODY  PA NT  AND NTER OR REPA R AND MA NTENANCE  
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US ACRES (Brownfields) 

US ACRES (Brownfields) 
Brownf e ds are rea  proper y, he expans on, redeve opmen , or reuse of wh ch may be comp ca ed by he presence or po en a  presence of 
a hazardous subs ance, po u an , or con am nan . C ean ng up and re nves ng n hese proper es pro ec s he env ronmen , reduces b gh , 
and akes deve opmen  pressures off greenspaces and work ng ands. The Assessmen , C eanup and Redeve opmen  Exchange Sys em 
(ACRES) s an on ne da abase for Brownf e ds Gran ees o e ec ron ca y subm  da a d rec y o The Un ed S a es Env ronmen a  Pro ec on 
Agency (EPA) 

This database returned no results for your area 
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US NPDES 

US NPDES 

The NPDES modu e of he Comp ance Informa on Sys em (ICIS) racks surface wa er perm s ssued under he C ean Wa er Ac . Under 
NPDES, a  fac es ha  d scharge po u an s from any po n  source n o wa ers of he Un ed S a es are requ red o ob a n a perm . The 
perm  w  ke y con a n m s on wha  can be d scharged, mpose mon or ng and repor ng requ remen s, and nc ude o her prov s ons o 
ensure ha  he d scharge does no  adverse y affec  wa er qua y. 

This database returned 4 results for your area 

cen er 38.188301086426 -85.472991943359 0.5 m e 1.0 m e 
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US NPDES 
Coordinates 38.191218, -85.470808 
Distance to site 1234 f  / 0.234 m  NE 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110003244294 

EPA Identifier 110003244294 

Primary Name LAUSMAN O L COMPANY NC  

Address 14800 TAYLORSV LLE RD 

City F SHERV LLE 

County JEFFERSON 

State KY 

Zipcode 40023 

NAICS Codes 424710 

SIC Codes 5171 

SIC Descriptions PETROLEUM BULK STAT ONS AND TERM NALS 

Programs E S 9632311  NPDES KYR000170  RCRA NFO KYR000000265 

Program Interests 
A R SYNTHET C M NOR  C S NPDES NON MAJOR  STORM WATER NDUSTR AL  UNSPEC F ED 
UN VERSE 

Updated On 01 JUN 2017 17 15 34 

Recorded On 01 MAR 2000 00 00 00 

NAICS Descriptions PETROLEUM BULK STAT ONS AND TERM NALS  

Coordinates 
Distance to site 

38.192633, -85.472458 
1587 f  / 0.301 m  N 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110006757116 

EPA Identifier 110006757116 

Primary Name SUBURBAN SAN TAT ON 

Address 3021 S ENGL SH STAT ON RD 

City JEFFERSON COUNTY 

County JEFFERSON 

State KY 

Zipcode 40023 

NAICS Codes 484110 

SIC Codes 4212 

SIC Descriptions LOCAL TRUCK NG W THOUT STORAGE 

Programs NPDES KYR000726 

Program Interests C S NPDES NON MAJOR  STORM WATER NDUSTR AL 

Updated On 03 JUN 2016 16 42 30 

Recorded On 01 MAR 2000 00 00 00 

NAICS Descriptions GENERAL FRE GHT TRUCK NG  LOCAL  

Coordinates 
Distance to site 

38.196893, -85.474566 
3166 f  / 0.600 m  N 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110070033510 

EPA Identifier 110070033510 

Primary Name ELECTR C BLADES  LLC 

Address 2810 SOUTH ENGL SH STAT ON RD 

City LOU SV LLE 

County JEFFERSON 

State KY 

Zipcode 40299 

NAICS Codes 237310 

SIC Codes 1611 

SIC Descriptions H GHWAY AND STREET CONSTRUCT ON  EXCEPT ELEVATED H GHWAYS 

Programs NPDES KYR10L229 

Program Interests C S NPDES NON MAJOR  STORM WATER CONSTRUCT ON 

Recorded On 13 MAR 2017 13 01 55 

NAICS Descriptions H GHWAY  STREET  AND BR DGE CONSTRUCT ON  
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US NPDES 
Coordinates 38.17915, -85.47538 
Distance to site 3407 f  / 0.645 m  S 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110009938176 

EPA Identifier 110009938176 

Primary Name CEDAR R DGE CAMP NC 

Address 4010 OLD ROUTT RD 

City LOU SV LLE 

County JEFFERSON 

State KY 

Zipcode 40299 4924 

NAICS Codes 721214 

SIC Codes 7032 

SIC Descriptions SPORT NG AND RECREAT ONAL CAMPS 

Programs KY TEMPO 1989  NPDES KY0042153 

Program Interests C S NPDES NON MAJOR  STATE MASTER 

Updated On 03 SEP 2016 10 22 07 

Recorded On 01 MAR 2000 00 00 00 

NAICS Descriptions RECREAT ONAL AND VACAT ON CAMPS (EXCEPT CAMPGROUNDS)  

Coordinates 
Distance to site 

38.19615, -85.49081 
5856 f  / 1.109 m  NW 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110042323394 

EPA Identifier 110042323394 

Primary Name KEV N CARPENTER RES DENCE 

Address 2800 S POPEL CK RD 

City F SHERV LLE 

County JEFFERSON 

State KY 

Zipcode 40023 

NAICS Codes 531110 

SIC Codes 6514 

SIC Descriptions OPERATORS OF DWELL NGS OTHER THAN APARTMENT BU LD NGS 

Programs KY TEMPO 109520  NPDES KYG402142 

Program Interests C S NPDES NON MAJOR  STATE MASTER 

Updated On 09 MAY 2016 08 14 01 

Recorded On 18 NOV 2010 11 03 32 

NAICS Descriptions LESSORS OF RES DENT AL BU LD NGS AND DWELL NGS  
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US Air Facility System (AIRS / AFS) 

US Air Facility System (AIRS / AFS) 
The A r Fac y Sys em (AIRS / AFS) con a ns comp ance and perm  da a for s a onary sources of a r po u on (such as e ec r c power 
p an s, s ee  m s, fac or es, and un vers es) regu a ed by EPA, s a e and oca  a r po u on agenc es. The nforma on n AFS s used by he 
s a es o prepare S a e Imp emen a on P ans (SIPs) and o rack he comp ance s a us of po n  sources w h var ous regu a ory programs 
under C ean A r Ac . 

This database returned 1 result for your area 

cen er 38.188301086426 -85.472991943359 0.5 m e 1.0 m e 
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US Air Facility System (AIRS / AFS) 
Coordinates 38.1915, -85.47024 
Distance to site 1408 f  / 0.267 m  NE 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110007070276 

EPA Identifier 110007070276 

Primary Name LAUSMAN O L CO 

Address 14808 TAYLORSV LLE RD 

City LOU SV LLE 

County JEFFERSON 

State KY 

Zipcode 40201 

NAICS Codes 424710 

SIC Codes 9999 

SIC Descriptions NONCLASS F ABLE ESTABL SHMENTS 

Programs A RS/AFS 2111100523 

Program Interests A R SYNTHET C M NOR 

Updated On 30 APR 2014 19 09 31 

Recorded On 01 MAR 2000 00 00 00 

NAICS Descriptions PETROLEUM BULK STAT ONS AND TERM NALS  
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KY Undergound Storage Tanks 

KY Undergound Storage Tanks 

Underground S orage Tanks (UST) con a n ng hazardous or pe ro eum subs ances are regu a ed under Sub e I of he Resource 
Conserva on and Recovery Ac  (RCRA). The Ken ucky Depar men  of Env ronmen a  Pro ec on ma n a ns a s  of reg s ered USTs. 

This database returned 7 results for your area 

cen er 38.188301086426 -85.472991943359 0.5 m e 1.0 m e 
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KY Undergound Storage Tanks 
Coordinates 38.196474, -85.474146 
Distance to site 2999 f  / 0.568 m  N 

County Jefferson 

Name Louisville Hauling East 

Name ID 60695 

Address 2827 English Station Rd 

Tank Status Code TRM 

Install Date 1/1/1980 12 00 00 AM 

Removal Date 6/6/2001 12 00 00 AM 

Tank Substance Code DSL 

Capacity of Tank 4000 

Owner Name Waste Management Of Ky Louisvile 

Coordinates 
Distance to site 

38.196474, -85.474146 
2999 f  / 0.568 m  N 

County Jefferson 

Name Louisville Hauling East 

Name ID 60695 

Address 2827 English Station Rd 

Tank Status Code TRM 

Install Date 1/1/1980 12 00 00 AM 

Removal Date 6/6/2001 12 00 00 AM 

Tank Substance Code DSL 

Capacity of Tank 4000 

Owner Name Waste Management Of Ky Louisvile 

Coordinates 
Distance to site 

38.196474, -85.474146 
2999 f  / 0.568 m  N 

County Jefferson 

Name Louisville Hauling East 

Name ID 60695 

Address 2827 English Station Rd 

Tank Status Code TRM 

Install Date 1/1/1980 12 00 00 AM 

Removal Date 6/6/2001 12 00 00 AM 

Tank Substance Code GAS 

Capacity of Tank 3000 

Owner Name Waste Management Of Ky Louisvile 

Coordinates 
Distance to site 

38.196474, -85.474146 
2999 f  / 0.568 m  N 

County Jefferson 

Name Louisville Hauling East 

Name ID 60695 

Address 2827 English Station Rd 

Tank Status Code TRM 

Install Date 1/1/1980 12 00 00 AM 

Removal Date 6/6/2001 12 00 00 AM 

Tank Substance Code DSL 

Capacity of Tank 3000 

Owner Name Waste Management Of Ky Louisvile 
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KY Undergound Storage Tanks 
Coordinates 38.197664, -85.474913 
Distance to site 3459 f  / 0.655 m  N 

County Jefferson 

Name Thomas C Bridwell 

Name ID 68187 

Address 2799 English Sta Rd 

Tank Status Code TR8 

Install Date 1/1/1976 12 00 00 AM 

Removal Date 8/1/1987 12 00 00 AM 

Tank Substance Code GAS 

Capacity of Tank 1000 

Owner Name Thomas Bridwell 

Coordinates 
Distance to site 

38.190278, -85.459167 
4028 f  / 0.763 m  E 

County Jefferson 

Name Albert Oil Co nc 

Name ID 62983 

Address 10205 Taylorsville Rd 

Tank Status Code TRM 

Install Date 1/1/1986 12 00 00 AM 

Removal Date 2/19/1998 12 00 00 AM 

Tank Substance Code GAS 

Capacity of Tank 2000 

Owner Name Albert Oil Co nc 

Coordinates 
Distance to site 

38.190278, -85.459167 
4028 f  / 0.763 m  E 

County Jefferson 

Name Albert Oil Co nc 

Name ID 62983 

Address 10205 Taylorsville Rd 

Tank Status Code TRM 

Install Date 1/1/1986 12 00 00 AM 

Removal Date 2/19/1998 12 00 00 AM 

Tank Substance Code GAS 

Capacity of Tank 2000 

Owner Name Albert Oil Co nc 
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KY Superfund 

KY Superfund 

Ken ucky Depar men  of Env ronmen a  Pro ec on, D v s on of Was e Managemen  Superfund Branch s charged w h pro ec ng human 
hea h and he env ronmen  from he re ease of hazardous subs ances, pe ro eum po u an s or con am nan s n o he env ronmen . The S a e 
Superfund Sec on addresses s es ha  are no  e g b e for he Federa  Superfund program. The members of h s sec on den fy s es where 
a re ease or hrea ened re ease of hazardous subs ances has occurred and prov de overs gh  for he nves ga on and remed a on of he 
s es. They a so prov de mmed a e response o env ronmen a  emergenc es. 

The program seeks o ensure ha  con am na ed s es are eva ua ed and c eaned up n a me y manner o reduce r sks posed o human 
hea h and he env ronmen . In mos  cases h s means oversee ng compan es or nd v dua s who have aken respons b y for c ean ng up 
con am na on found on he r proper y. In cases where a respons b e par y canno  be found or s unab e o ac , he Superfund Branch may 
ake a d rec  ro e n c ean ng up a s e. 

This database returned no results for your area 
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KY Activity and Use Limitations 

KY Activity and Use Limitations 

Ac v y and Use L m a ons (AULs), a so known as Env ronmen a  Land-Use Con ro s (LUCs) â€“ An AUL s a res r c on, covenan  or no ce 
concern ng he use of rea  proper y, wh ch s mposed on rea  proper y. AULs and LUCs are fur her ca egor zed as Ins u ona  Con ro s (ICs) 
and Eng neer ng Con ro s (ECs). An IC s a ega  or regu a ory res r c on on he use of a proper y, m ng he use of groundwa er and 
excava ons or preven ng such bus nesses as day care cen ers or schoo s on he proper y. An EC nvo ves phys ca  means of res r c ng s e 
access or use n order o preven  he spread ng or exposure of a con am nan . Frequen y mp emen ed eng neer ng con ro s nc ude requ r ng 
b ack op on he surface, bu d ng of s ruc ures o preven  exposure or even no ces o he pub c ha  are pos ed on he grounds warn ng of 
con am nan s. 

This database returned no results for your area 
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KY Active Solid Waste Landfills 

KY Active Solid Waste Landfills 

The Ac ve So d Was e Landf  L s  (SWLF) da abase s prov ded by he Ken ucky Depar men  of Env ronmen a  Pro ec on, D v s on of 
Was e Managmen , So d Was e Branch cons s s of a  perm ed so d was e andf s n Ken ucky. 

This database returned no results for your area 
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KY Closed Solid Waste Landfills 

KY Closed Solid Waste Landfills 

The C osed So d Was e Landf  L s  (SWLF) da abase s prov ded by he Ken ucky Depar men  of Env ronmen a  Pro ec on, D v s on of 
Was e Managmen , So d Was e Branch cons s s of a  perm ed so d was e andf s n Ken ucky. 

This database returned no results for your area 
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Summary 
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KY C osed So d Was e Landf s 

3 

page 2 of 21 



National Priorities List (NPL) 

National Priorities List (NPL) 
Th s da abase nc udes Proposed S es, F na  S es and De e ed NPL S es. The Superfund Program, adm n s ered under he 
Comprehens ve Env ronmen a  Response, Compensa on, and L ab y Ac  (CERCLA) s an EPA Program o oca e, nves ga e, and c ean 
up he wors  hazardous was e s es hroughou  he Un ed S a es. The NPL (Na ona  Pr or es L s ) s he s  of na ona  pr or es among he 
known re eases or hrea ened re eases of hazardous subs ances, po u an s, or con am nan s hroughou  he Un ed S a es and s err or es. 
The NPL s n ended pr mar y o gu de he EPA n de erm n ng wh ch s es warran  fur her nves ga on. 

The boundar es of an NPL s e are no  ed o he boundar es of he proper y on wh ch a fac y s oca ed. The re ease may be con a ned w h 
a s ng e proper y's boundar es or may ex end across proper y boundar es on o o her proper es. The boundar es can, and of en do change as 
fur her nforma on on he ex en  and degree of con am na on s ob a ned. 

This database returned no results for your area 
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CERCLIS List 

CERCLIS List 
The Un ed S a es Env ronmen a  Pro ec on Agency (EPA) nves ga es known or suspec ed uncon ro ed or abandoned hazardous 
subs ance fac es under he Comprehens ve Env ronmen a  Response, Compensa on, and L ab y Ac  (CERCLA). EPA ma n a ns a 
comprehens ve s  of hese fac es n a da abase known as he Comprehens ve Env ronmen a  Response, Compensa on and L ab y 
Informa on Sys em (CERCLIS). These s es have e her been nves ga ed or are curren y under nves ga on by he EPA for re ease or 
hrea ened re ease of hazardous subs ances. Once a s e s p aced n CERCLIS,  may be subjec ed o severa  eve s of rev ew and 
eva ua on and u ma e y p aced on he Na ona  Pr or y L s  (NPL). 

CERCLIS s es des gna ed as "No Fur her Remed a  Ac on P anned" (NFRAP) have been removed from CERCLIS. NFRAP s es may be 
s es where, fo ow ng an n a  nves ga on, no con am na on was found, con am na on was removed qu ck y w hou  he need for he s e 
o be p aced on he NPL, or he con am na on was no  ser ous enough o requ re Federa  Superfund Ac on or NPL cons dera on. 

This database returned no results for your area 
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CERCLIS NFRAP 

CERCLIS NFRAP 

As of February 1995, CERCLIS s es des gna ed "No Fur her Remed a  Ac on P anned" NFRAP have been removed from CERCLIS. 
NFRAP s es may be s es where, fo ow ng an n a  nves ga on, no con am na on was found, con am na on was removed qu ck y w hou  
he s e be ng p aced on he NPL, or he con am na on was no  ser ous enough o requ re Federa  Superfund ac on or NPL cons dera on. 
EPA has removed hese NFRAP s es from CERCLIS o f  un n ended barr ers o he redeve opmen  of hese proper es. Th s po cy change 
s par  of EPA"s Brownf e ds Redeve opmen  Program o he p c es, s a es, pr va e nves ors and affec ed c zens promo e econom c 
redeve opmen  of unproduc ve urban s es. 

This database returned no results for your area 
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RCRA CORRACTS Facilities 

RCRA CORRACTS Facilities 

The Un ed S a es Env ronmen a  Pro ec on Agency (EPA) regu a es hazardous was e under he Resource Conserva on and Recovery Ac  
(RCRA). The EPA ma n a ns he Correc ve Ac on Repor  (CORRACTS) da abase of Resource Conserva on and Recovery Ac  (RCRA) 
fac es ha  are undergo ng "correc ve ac on." A "correc ve ac on order" s ssued pursuan  o RCRA Sec on 3008(h) when here has 
been a re ease of hazardous was e or cons uen s n o he env ronmen  from a RCRA fac y. Correc ve ac ons may be requ red beyond he 
fac y"s boundary and can be requ red regard ess of when he re ease occurred, even f  preda ed RCRA. 

This database returned no results for your area 
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RCRA non-CORRACTS TSD Facilities 

RCRA non-CORRACTS TSD Facilities 

The Un ed S a es Env ronmen a  Pro ec on Agency (EPA) regu a es hazardous was e under he Resource Conserva on and Recovery Ac  
(RCRA). The EPA"s RCRA Program den f es and racks hazardous was e from he po n  of genera on o he po n  of d sposa . The RCRA 
Fac es da abase s a comp a on by he EPA of fac es ha  repor  genera on, s orage, ranspor a on, rea men , or d sposa  of hazardous 
was e. RCRA Perm ed Trea men , S orage, D sposa  Fac es (RCRA-TSD) are fac es wh ch rea , s ore and/or d spose of hazardous 
was e. 

This database returned no results for your area 
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Federal Institutional Control / Engineering Control Registry 

Federal Institutional Control / Engineering Control Registry 

Federa  Ins u ona  Con ro  / Eng neer ng Con ro  Reg s ry 

This database returned no results for your area 
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Emergency Response Notification System (ERNS) 

Emergency Response Notification System (ERNS) 
The Emergency Response No f ca on Sys em (ERNS) s a na ona  compu er da abase used o s ore nforma on on unau hor zed re eases 
of o  and hazardous subs ances. The program s a coopera ve effor  of he Env ronmen a  Pro ec on Agency, he Depar men  of 
Transpor a on Research and Spec a  Program Adm n s ra on"s John Vo pe Na ona  Transpor a on Sys em Cen er and he Na ona  
Response Cen er. There are pr mar y f ve Federa  s a u es ha  requ re re ease repor ng: he Comprehens ve Env ronmen a  Response, 
Compensa on and L ab y Ac  (CERCLA) sec on 103; he Superfund Amendmen s and Reau hor za on Ac (SARA) T e III Sec on 304; 
he C ean Wa er Ac  of 1972(CWA) sec on 311(b)(3); and he azardous Ma er a  Transpor a on Ac  of 1974( MTA sec on 1808(b). 

This database returned no results for your area 
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US Toxic Release Inventory 

US Toxic Release Inventory 

The Tox cs Re ease Inven ory (TRI) s a pub c y ava ab e EPA da abase ha  con a ns nforma on on ox c chem ca  re eases and o her 
was e managemen  ac v es repor ed annua y by cer a n covered ndus ry groups as we  as federa  fac es. TRI repor ers for a  repor ng 
years are prov ded n he f e. 

This database returned no results for your area 
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US RCRA Generators (CESQG, SQG, LQG) 

US RCRA Generators (CESQG, SQG, LQG) 
The Un ed S a es Env ronmen a  Pro ec on Agency (EPA) regu a es hazardous was e under he Resource Conserva on and Recovery Ac  
(RCRA). EPA ma n a ns a da abase of fac es, wh ch genera e hazardous was e or rea , s ore, and/or d spose of hazardous was es. 

Cond ona y Exemp  Sma  Quan y Genera ors (CESQG) genera e 100 k ograms or ess per mon h of hazardous was e, or 1 k ogram or 
ess per mon h of acu e y hazardous was e. 

Sma  Quan y Genera ors (SQG) genera e more han 100 k ograms, bu  ess han 1,000 k ograms, of hazardous was e per mon h. 

Large Quan y Genera ors (LQG) genera e 1,000 k ograms per mon h or more of hazardous was e, or more han 1 k ogram per mon h of 
acu e y hazardous was e. 

This database returned no results for your area 
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US ACRES (Brownfields) 

US ACRES (Brownfields) 
Brownf e ds are rea  proper y, he expans on, redeve opmen , or reuse of wh ch may be comp ca ed by he presence or po en a  presence of 
a hazardous subs ance, po u an , or con am nan . C ean ng up and re nves ng n hese proper es pro ec s he env ronmen , reduces b gh , 
and akes deve opmen  pressures off greenspaces and work ng ands. The Assessmen , C eanup and Redeve opmen  Exchange Sys em 
(ACRES) s an on ne da abase for Brownf e ds Gran ees o e ec ron ca y subm  da a d rec y o The Un ed S a es Env ronmen a  Pro ec on 
Agency (EPA) 

This database returned no results for your area 
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US NPDES 

US NPDES 

The NPDES modu e of he Comp ance Informa on Sys em (ICIS) racks surface wa er perm s ssued under he C ean Wa er Ac . Under 
NPDES, a  fac es ha  d scharge po u an s from any po n  source n o wa ers of he Un ed S a es are requ red o ob a n a perm . The 
perm  w  ke y con a n m s on wha  can be d scharged, mpose mon or ng and repor ng requ remen s, and nc ude o her prov s ons o 
ensure ha  he d scharge does no  adverse y affec  wa er qua y. 

This database returned 3 results for your area 

cen er 38.141014099121 -85.525482177734 0.5 m e 1.0 m e 
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US NPDES 
Coordinates 38.14361, -85.54305 
Distance to site 5128 f  / 0.971 m  W 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110070078830 

EPA Identifier 110070078830 

Primary Name ROB MARCUM RES DENCE 

Address 7101 B LLTOWN RD 

City FERN CREEK 

County JEFFERSON 

State KY 

Zipcode 40243 

NAICS Codes 531110 

SIC Codes 6514 

SIC Descriptions OPERATORS OF DWELL NGS OTHER THAN APARTMENT BU LD NGS 

Programs NPDES KYG402521 

Program Interests C S NPDES NON MAJOR 

Recorded On 10 JUL 2017 10 18 05 

NAICS Descriptions LESSORS OF RES DENT AL BU LD NGS AND DWELL NGS  

Coordinates 
Distance to site 

38.13034, -85.51369 
5158 f  / 0.977 m  SE 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110031274911 

EPA Identifier 110031274911 

Primary Name S DNEY COAL CO NC (898 0798) 

Address 13807 BRUSH RUN RD 

City RURAL 

County P KE 

State KY 

Zipcode 40299 

NAICS Codes 212111 

SIC Codes 1221 

SIC Descriptions B TUM NOUS COAL AND L GN TE SURFACE M N NG 

Programs NPDES KY0107140 

Program Interests C S NPDES NON MAJOR 

Updated On 05 JUL 2016 12 57 52 

Recorded On 16 OCT 2007 16 43 02 

NAICS Descriptions B TUM NOUS COAL AND L GN TE SURFACE M N NG  

Coordinates 
Distance to site 

38.13034, -85.51369 
5158 f  / 0.977 m  SE 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110006681144 

EPA Identifier 110006681144 

Primary Name SUSAN WE S RES DENCE 

Address 13807 BRUSH RUN RD 

City LOU SV LLE 

County JEFFERSON 

State KY 

Zipcode 40299 

NAICS Codes 531110 

SIC Codes 6514 

SIC Descriptions OPERATORS OF DWELL NGS OTHER THAN APARTMENT BU LD NGS 

Programs KY TEMPO 2266  NPDES KYG400189 

Program Interests C S NPDES NON MAJOR  STATE MASTER 

Updated On 03 JUN 2016 16 06 42 

Recorded On 01 MAR 2000 00 00 00 

NAICS Descriptions LESSORS OF RES DENT AL BU LD NGS AND DWELL NGS  
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US NPDES 
Coordinates 38.153333, -85.543333 
Distance to site 6813 f  / 1.290 m  NW 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110045019724 

EPA Identifier 110045019724 

Primary Name BR STOL BLUFF 

Address GELLHAUS LN 

City LOU SV LLE 

County JEFFERSON 

State KY 

Zipcode 40299 

NAICS Codes 237310 

SIC Codes 1611 

SIC Descriptions H GHWAY AND STREET CONSTRUCT ON  EXCEPT ELEVATED H GHWAYS 

Programs KY TEMPO 101158  NPDES KYR10L147  NPDES KYR10M810 

Program Interests C S NPDES NON MAJOR  STATE MASTER  STORM WATER CONSTRUCT ON 

Recorded On 26 MAR 2012 17 24 24 

NAICS Descriptions H GHWAY  STREET  AND BR DGE CONSTRUCT ON  
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US Air Facility System (AIRS / AFS) 

US Air Facility System (AIRS / AFS) 
The A r Fac y Sys em (AIRS / AFS) con a ns comp ance and perm  da a for s a onary sources of a r po u on (such as e ec r c power 
p an s, s ee  m s, fac or es, and un vers es) regu a ed by EPA, s a e and oca  a r po u on agenc es. The nforma on n AFS s used by he 
s a es o prepare S a e Imp emen a on P ans (SIPs) and o rack he comp ance s a us of po n  sources w h var ous regu a ory programs 
under C ean A r Ac . 

This database returned no results for your area 
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KY Undergound Storage Tanks 

KY Undergound Storage Tanks 

Underground S orage Tanks (UST) con a n ng hazardous or pe ro eum subs ances are regu a ed under Sub e I of he Resource 
Conserva on and Recovery Ac  (RCRA). The Ken ucky Depar men  of Env ronmen a  Pro ec on ma n a ns a s  of reg s ered USTs. 

This database returned no results for your area 
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KY Superfund 

KY Superfund 

Ken ucky Depar men  of Env ronmen a  Pro ec on, D v s on of Was e Managemen  Superfund Branch s charged w h pro ec ng human 
hea h and he env ronmen  from he re ease of hazardous subs ances, pe ro eum po u an s or con am nan s n o he env ronmen . The S a e 
Superfund Sec on addresses s es ha  are no  e g b e for he Federa  Superfund program. The members of h s sec on den fy s es where 
a re ease or hrea ened re ease of hazardous subs ances has occurred and prov de overs gh  for he nves ga on and remed a on of he 
s es. They a so prov de mmed a e response o env ronmen a  emergenc es. 

The program seeks o ensure ha  con am na ed s es are eva ua ed and c eaned up n a me y manner o reduce r sks posed o human 
hea h and he env ronmen . In mos  cases h s means oversee ng compan es or nd v dua s who have aken respons b y for c ean ng up 
con am na on found on he r proper y. In cases where a respons b e par y canno  be found or s unab e o ac , he Superfund Branch may 
ake a d rec  ro e n c ean ng up a s e. 

This database returned no results for your area 
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KY Activity and Use Limitations 

KY Activity and Use Limitations 

Ac v y and Use L m a ons (AULs), a so known as Env ronmen a  Land-Use Con ro s (LUCs) â€“ An AUL s a res r c on, covenan  or no ce 
concern ng he use of rea  proper y, wh ch s mposed on rea  proper y. AULs and LUCs are fur her ca egor zed as Ins u ona  Con ro s (ICs) 
and Eng neer ng Con ro s (ECs). An IC s a ega  or regu a ory res r c on on he use of a proper y, m ng he use of groundwa er and 
excava ons or preven ng such bus nesses as day care cen ers or schoo s on he proper y. An EC nvo ves phys ca  means of res r c ng s e 
access or use n order o preven  he spread ng or exposure of a con am nan . Frequen y mp emen ed eng neer ng con ro s nc ude requ r ng 
b ack op on he surface, bu d ng of s ruc ures o preven  exposure or even no ces o he pub c ha  are pos ed on he grounds warn ng of 
con am nan s. 

This database returned no results for your area 
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KY Active Solid Waste Landfills 

KY Active Solid Waste Landfills 

The Ac ve So d Was e Landf  L s  (SWLF) da abase s prov ded by he Ken ucky Depar men  of Env ronmen a  Pro ec on, D v s on of 
Was e Managmen , So d Was e Branch cons s s of a  perm ed so d was e andf s n Ken ucky. 

This database returned no results for your area 
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KY Closed Solid Waste Landfills 

KY Closed Solid Waste Landfills 

The C osed So d Was e Landf  L s  (SWLF) da abase s prov ded by he Ken ucky Depar men  of Env ronmen a  Pro ec on, D v s on of 
Was e Managmen , So d Was e Branch cons s s of a  perm ed so d was e andf s n Ken ucky. 

This database returned no results for your area 
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Summary 
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National Priorities List (NPL) 

National Priorities List (NPL) 
Th s da abase nc udes Proposed S es, F na  S es and De e ed NPL S es. The Superfund Program, adm n s ered under he 
Comprehens ve Env ronmen a  Response, Compensa on, and L ab y Ac  (CERCLA) s an EPA Program o oca e, nves ga e, and c ean 
up he wors  hazardous was e s es hroughou  he Un ed S a es. The NPL (Na ona  Pr or es L s ) s he s  of na ona  pr or es among he 
known re eases or hrea ened re eases of hazardous subs ances, po u an s, or con am nan s hroughou  he Un ed S a es and s err or es. 
The NPL s n ended pr mar y o gu de he EPA n de erm n ng wh ch s es warran  fur her nves ga on. 

The boundar es of an NPL s e are no  ed o he boundar es of he proper y on wh ch a fac y s oca ed. The re ease may be con a ned w h 
a s ng e proper y's boundar es or may ex end across proper y boundar es on o o her proper es. The boundar es can, and of en do change as 
fur her nforma on on he ex en  and degree of con am na on s ob a ned. 

This database returned no results for your area 
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CERCLIS List 

CERCLIS List 
The Un ed S a es Env ronmen a  Pro ec on Agency (EPA) nves ga es known or suspec ed uncon ro ed or abandoned hazardous 
subs ance fac es under he Comprehens ve Env ronmen a  Response, Compensa on, and L ab y Ac  (CERCLA). EPA ma n a ns a 
comprehens ve s  of hese fac es n a da abase known as he Comprehens ve Env ronmen a  Response, Compensa on and L ab y 
Informa on Sys em (CERCLIS). These s es have e her been nves ga ed or are curren y under nves ga on by he EPA for re ease or 
hrea ened re ease of hazardous subs ances. Once a s e s p aced n CERCLIS,  may be subjec ed o severa  eve s of rev ew and 
eva ua on and u ma e y p aced on he Na ona  Pr or y L s  (NPL). 

CERCLIS s es des gna ed as "No Fur her Remed a  Ac on P anned" (NFRAP) have been removed from CERCLIS. NFRAP s es may be 
s es where, fo ow ng an n a  nves ga on, no con am na on was found, con am na on was removed qu ck y w hou  he need for he s e 
o be p aced on he NPL, or he con am na on was no  ser ous enough o requ re Federa  Superfund Ac on or NPL cons dera on. 

This database returned no results for your area 
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CERCLIS NFRAP 

CERCLIS NFRAP 

As of February 1995, CERCLIS s es des gna ed "No Fur her Remed a  Ac on P anned" NFRAP have been removed from CERCLIS. 
NFRAP s es may be s es where, fo ow ng an n a  nves ga on, no con am na on was found, con am na on was removed qu ck y w hou  
he s e be ng p aced on he NPL, or he con am na on was no  ser ous enough o requ re Federa  Superfund ac on or NPL cons dera on. 
EPA has removed hese NFRAP s es from CERCLIS o f  un n ended barr ers o he redeve opmen  of hese proper es. Th s po cy change 
s par  of EPA"s Brownf e ds Redeve opmen  Program o he p c es, s a es, pr va e nves ors and affec ed c zens promo e econom c 
redeve opmen  of unproduc ve urban s es. 

This database returned no results for your area 
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RCRA CORRACTS Facilities 

RCRA CORRACTS Facilities 

The Un ed S a es Env ronmen a  Pro ec on Agency (EPA) regu a es hazardous was e under he Resource Conserva on and Recovery Ac  
(RCRA). The EPA ma n a ns he Correc ve Ac on Repor  (CORRACTS) da abase of Resource Conserva on and Recovery Ac  (RCRA) 
fac es ha  are undergo ng "correc ve ac on." A "correc ve ac on order" s ssued pursuan  o RCRA Sec on 3008(h) when here has 
been a re ease of hazardous was e or cons uen s n o he env ronmen  from a RCRA fac y. Correc ve ac ons may be requ red beyond he 
fac y"s boundary and can be requ red regard ess of when he re ease occurred, even f  preda ed RCRA. 

This database returned no results for your area 
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RCRA non-CORRACTS TSD Facilities 

RCRA non-CORRACTS TSD Facilities 

The Un ed S a es Env ronmen a  Pro ec on Agency (EPA) regu a es hazardous was e under he Resource Conserva on and Recovery Ac  
(RCRA). The EPA"s RCRA Program den f es and racks hazardous was e from he po n  of genera on o he po n  of d sposa . The RCRA 
Fac es da abase s a comp a on by he EPA of fac es ha  repor  genera on, s orage, ranspor a on, rea men , or d sposa  of hazardous 
was e. RCRA Perm ed Trea men , S orage, D sposa  Fac es (RCRA-TSD) are fac es wh ch rea , s ore and/or d spose of hazardous 
was e. 

This database returned no results for your area 
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Federal Institutional Control / Engineering Control Registry 

Federal Institutional Control / Engineering Control Registry 

Federa  Ins u ona  Con ro  / Eng neer ng Con ro  Reg s ry 

This database returned no results for your area 
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Emergency Response Notification System (ERNS) 

Emergency Response Notification System (ERNS) 
The Emergency Response No f ca on Sys em (ERNS) s a na ona  compu er da abase used o s ore nforma on on unau hor zed re eases 
of o  and hazardous subs ances. The program s a coopera ve effor  of he Env ronmen a  Pro ec on Agency, he Depar men  of 
Transpor a on Research and Spec a  Program Adm n s ra on"s John Vo pe Na ona  Transpor a on Sys em Cen er and he Na ona  
Response Cen er. There are pr mar y f ve Federa  s a u es ha  requ re re ease repor ng: he Comprehens ve Env ronmen a  Response, 
Compensa on and L ab y Ac  (CERCLA) sec on 103; he Superfund Amendmen s and Reau hor za on Ac (SARA) T e III Sec on 304; 
he C ean Wa er Ac  of 1972(CWA) sec on 311(b)(3); and he azardous Ma er a  Transpor a on Ac  of 1974( MTA sec on 1808(b). 

This database returned no results for your area 
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US Toxic Release Inventory 

US Toxic Release Inventory 

The Tox cs Re ease Inven ory (TRI) s a pub c y ava ab e EPA da abase ha  con a ns nforma on on ox c chem ca  re eases and o her 
was e managemen  ac v es repor ed annua y by cer a n covered ndus ry groups as we  as federa  fac es. TRI repor ers for a  repor ng 
years are prov ded n he f e. 

This database returned no results for your area 

page 10 of 20 



US RCRA Generators (CESQG, SQG, LQG) 

US RCRA Generators (CESQG, SQG, LQG) 
The Un ed S a es Env ronmen a  Pro ec on Agency (EPA) regu a es hazardous was e under he Resource Conserva on and Recovery Ac  
(RCRA). EPA ma n a ns a da abase of fac es, wh ch genera e hazardous was e or rea , s ore, and/or d spose of hazardous was es. 

Cond ona y Exemp  Sma  Quan y Genera ors (CESQG) genera e 100 k ograms or ess per mon h of hazardous was e, or 1 k ogram or 
ess per mon h of acu e y hazardous was e. 

Sma  Quan y Genera ors (SQG) genera e more han 100 k ograms, bu  ess han 1,000 k ograms, of hazardous was e per mon h. 

Large Quan y Genera ors (LQG) genera e 1,000 k ograms per mon h or more of hazardous was e, or more han 1 k ogram per mon h of 
acu e y hazardous was e. 

This database returned no results for your area 
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US ACRES (Brownfields) 

US ACRES (Brownfields) 
Brownf e ds are rea  proper y, he expans on, redeve opmen , or reuse of wh ch may be comp ca ed by he presence or po en a  presence of 
a hazardous subs ance, po u an , or con am nan . C ean ng up and re nves ng n hese proper es pro ec s he env ronmen , reduces b gh , 
and akes deve opmen  pressures off greenspaces and work ng ands. The Assessmen , C eanup and Redeve opmen  Exchange Sys em 
(ACRES) s an on ne da abase for Brownf e ds Gran ees o e ec ron ca y subm  da a d rec y o The Un ed S a es Env ronmen a  Pro ec on 
Agency (EPA) 

This database returned no results for your area 
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US NPDES 

US NPDES 

The NPDES modu e of he Comp ance Informa on Sys em (ICIS) racks surface wa er perm s ssued under he C ean Wa er Ac . Under 
NPDES, a  fac es ha  d scharge po u an s from any po n  source n o wa ers of he Un ed S a es are requ red o ob a n a perm . The 
perm  w  ke y con a n m s on wha  can be d scharged, mpose mon or ng and repor ng requ remen s, and nc ude o her prov s ons o 
ensure ha  he d scharge does no  adverse y affec  wa er qua y. 

This database returned 3 results for your area 

cen er 38.064083099365 -85.603866577148 0.5 m e 1.0 m e 
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US NPDES 
Coordinates 38.06074, -85.61433 
Distance to site 3243 f  / 0.614 m  W 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110069997504 

EPA Identifier 110069997504 

Primary Name AMANDA BROWN RES DENCE 

Address LOT # 35 SUNSH NE ESTATES 

City ZONETON 

County BULL TT 

State KY 

Zipcode 40165 

NAICS Codes 531110 

SIC Codes 6514 

SIC Descriptions OPERATORS OF DWELL NGS OTHER THAN APARTMENT BU LD NGS 

Programs NPDES KYG402481 

Program Interests C S NPDES NON MAJOR 

Recorded On 07 DEC 2016 12 57 56 

NAICS Descriptions LESSORS OF RES DENT AL BU LD NGS AND DWELL NGS  

Coordinates 
Distance to site 

38.06074, -85.61433 
3243 f  / 0.614 m  W 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110056138040 

EPA Identifier 110056138040 

Primary Name NORMAN HOUGLAN RES DENCE 

Address LOT 38 SUNSH NE ACRES 

City ZONETON 

County BULL TT 

State KY 

Zipcode 40165 

NAICS Codes 531110 

SIC Codes 6514 

SIC Descriptions OPERATORS OF DWELL NGS OTHER THAN APARTMENT BU LD NGS 

Programs NPDES KYG402342 

Program Interests C S NPDES NON MAJOR 

Updated On 03 JUN 2016 16 47 00 

Recorded On 04 NOV 2013 07 32 26 

NAICS Descriptions LESSORS OF RES DENT AL BU LD NGS AND DWELL NGS  

Coordinates 
Distance to site 

38.06088, -85.61456 
3286 f  / 0.622 m  W 

Info URL http //ofmpub epa gov/enviro/fii query detail disp program facility?p registry id 110070238489 

EPA Identifier 110070238489 

Primary Name KEV N MCGRUDER RES DENCE 

Address SUNSH NE ESTATES LOT #36 

City ZONETON 

County BULL TT 

State KY 

Zipcode 40165 

SIC Codes 6514 

SIC Descriptions OPERATORS OF DWELL NGS OTHER THAN APARTMENT BU LD NGS 

Programs NPDES KYG402585 

Program Interests C S NPDES NON MAJOR 

Recorded On 05 JUN 2018 16 19 44 
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US Air Facility System (AIRS / AFS) 

US Air Facility System (AIRS / AFS) 
The A r Fac y Sys em (AIRS / AFS) con a ns comp ance and perm  da a for s a onary sources of a r po u on (such as e ec r c power 
p an s, s ee  m s, fac or es, and un vers es) regu a ed by EPA, s a e and oca  a r po u on agenc es. The nforma on n AFS s used by he 
s a es o prepare S a e Imp emen a on P ans (SIPs) and o rack he comp ance s a us of po n  sources w h var ous regu a ory programs 
under C ean A r Ac . 

This database returned no results for your area 
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KY Undergound Storage Tanks 

KY Undergound Storage Tanks 

Underground S orage Tanks (UST) con a n ng hazardous or pe ro eum subs ances are regu a ed under Sub e I of he Resource 
Conserva on and Recovery Ac  (RCRA). The Ken ucky Depar men  of Env ronmen a  Pro ec on ma n a ns a s  of reg s ered USTs. 

This database returned no results for your area 
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KY Superfund 

KY Superfund 

Ken ucky Depar men  of Env ronmen a  Pro ec on, D v s on of Was e Managemen  Superfund Branch s charged w h pro ec ng human 
hea h and he env ronmen  from he re ease of hazardous subs ances, pe ro eum po u an s or con am nan s n o he env ronmen . The S a e 
Superfund Sec on addresses s es ha  are no  e g b e for he Federa  Superfund program. The members of h s sec on den fy s es where 
a re ease or hrea ened re ease of hazardous subs ances has occurred and prov de overs gh  for he nves ga on and remed a on of he 
s es. They a so prov de mmed a e response o env ronmen a  emergenc es. 

The program seeks o ensure ha  con am na ed s es are eva ua ed and c eaned up n a me y manner o reduce r sks posed o human 
hea h and he env ronmen . In mos  cases h s means oversee ng compan es or nd v dua s who have aken respons b y for c ean ng up 
con am na on found on he r proper y. In cases where a respons b e par y canno  be found or s unab e o ac , he Superfund Branch may 
ake a d rec  ro e n c ean ng up a s e. 

This database returned no results for your area 
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KY Activity and Use Limitations 

KY Activity and Use Limitations 

Ac v y and Use L m a ons (AULs), a so known as Env ronmen a  Land-Use Con ro s (LUCs) â€“ An AUL s a res r c on, covenan  or no ce 
concern ng he use of rea  proper y, wh ch s mposed on rea  proper y. AULs and LUCs are fur her ca egor zed as Ins u ona  Con ro s (ICs) 
and Eng neer ng Con ro s (ECs). An IC s a ega  or regu a ory res r c on on he use of a proper y, m ng he use of groundwa er and 
excava ons or preven ng such bus nesses as day care cen ers or schoo s on he proper y. An EC nvo ves phys ca  means of res r c ng s e 
access or use n order o preven  he spread ng or exposure of a con am nan . Frequen y mp emen ed eng neer ng con ro s nc ude requ r ng 
b ack op on he surface, bu d ng of s ruc ures o preven  exposure or even no ces o he pub c ha  are pos ed on he grounds warn ng of 
con am nan s. 

This database returned no results for your area 

page 18 of 20 



KY Active Solid Waste Landfills 

KY Active Solid Waste Landfills 

The Ac ve So d Was e Landf  L s  (SWLF) da abase s prov ded by he Ken ucky Depar men  of Env ronmen a  Pro ec on, D v s on of 
Was e Managmen , So d Was e Branch cons s s of a  perm ed so d was e andf s n Ken ucky. 

This database returned no results for your area 
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KY Closed Solid Waste Landfills 

KY Closed Solid Waste Landfills 

The C osed So d Was e Landf  L s  (SWLF) da abase s prov ded by he Ken ucky Depar men  of Env ronmen a  Pro ec on, D v s on of 
Was e Managmen , So d Was e Branch cons s s of a  perm ed so d was e andf s n Ken ucky. 

This database returned no results for your area 
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1. Introduction 
The intent of this appendix is to inform decisions and provide preliminary data for an ecosystem 
restoration feasibility study of the Floyds Fork watershed.  The scope of this document includes a 
background of the Floyds Fork watershed and project locations, hydrologic assessment and 
development, hydraulic assessment, and various other aspects relating hydrology and hydraulics 
(H&H) to ecosystem restoration. 

1.1. Floyds Fork Watershed 
Floyds Fork meanders for approximately 62 river miles from its headwaters in southwestern 
Henry County to its confluence with the Salt River in Bullitt County, Kentucky. The Floyds Fork 
watershed is 285 square miles with 122 square miles contained in eastern Jefferson County. 
Jefferson County, containing the City of Louisville, is the largest urban center in the 
Commonwealth of Kentucky with a population of over 1 million people (US Army Corps of 
Engineers, 2018). Figure 2 displays a map of the watershed including the main stem of Floyds 
Fork, tributaries, locations of US Geological Survey (USGS) stream gage locations, and the four 
project sites of interest in this study. The Louisville Metropolitan area can be seen to the west of 
the watershed and the Ohio River meanders through the western side of the figure. 

The Floyds Fork watershed is the largest in Jefferson County and its urban proximity has 
impacted water quality (Louisville Metropolitan Sewer District, 2002). However, the extent of 
these impacts is relatively low compared with other waters in similar proximity to the 
metropolitan areas. Additional discussion of this urban development is found below in Section 
1.2 of this report. 

The Floyds Fork watershed lies within the Outer Bluegrass physiographic region of Kentucky 
and is characterized by multiple small tributaries and exposed limestone, dolomite, and shale 
bedrock. The Outer Bluegrass typically has low to moderate relief and soils that range from 
thick, over limestones, to thin, over shales; dolomites of the Silurian are commonly well exposed 
(Hall, et al., 1980).  Caves and sinking springs are found throughout the region. Figure 1 displays 
the physiographic regions of Kentucky. Note that Louisville and Floyds Fork watershed are 
located near the western boundary of the Outer Bluegrass. 

Multiple studies ((Parola, Vesely, Croasdaile, & Hansen, 2007) (Allgeier, 2018)) have found that 
many portions of the Floyds Fork watershed have experienced an ongoing degradational trend of 
downcutting within the main stream channel. Specific gage analysis indicates that the channel 
near the Fisherville stream gage has incised by approximately 2-ft since the 1940’s. This 
degradational process has implications on poor bank stability, disconnection of the floodplain, 
and promotion of head-cut erosion within the watershed. 

Stream classification is a useful communication tool and Rosgen’s classification (Rosgen, 1996) 
has generally been accepted as the norm. The reach of Floyds Fork near the Fisherville gaging 
site is classified as a Rosgen E4/1 (Parola, Vesely, Croasdaile, & Hansen, 2007). 

Table 1 displays various channel geometry measurements and classification parameters required 
for Rosgen stream classification (Adapted from Parola, Vesely, Croasdaile, & Hansen, 2007). 
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Type E streams are designated as evolutionary in terms of fluvial processes and morphology. 
The E type system often represents the developmental “end-point” of channel stability and often 
develops inside of wide and meandering channels. E channel types are highly sensitive to 
disturbance and can rapidly adjust or be converted to other stream types in relatively short 
periods of time (US Environmental Protection Agency, 2018). The stream is located within a 
Rosgen Type 4 valley which indicates a confined and entrenched channel. 

Table 1. Channel Geometry and Rosgen Classification Parameters 
Parameter Units Value 

Area, bankfull ft2 1173 

Width, bankfull ft 130 

Depth, bankfull Ft 9.06 

Entrenchment Ratio, ER - >2.2 

Width/Depth Ratio - 14.3 

Slope % 

D50 Type - Gravel 

Rosgen Classification - E4/1 

1.1.1. Bankfull Flow Summary 

When assessing channel stability, as well as other parameters such as habitat quality, estimates of 
bankfull flow are frequently utilized. Additionally, in-stream restoration techniques often rely on 
bankfull characteristics for an initial estimation of channel geometry, comparison of restoration 
designs, and evaluation of restoration designs by permitting agencies (Parola, Vesely, 
Croasdaile, & Hansen, 2007). Another significance of bankfull discharge is that it is occasionally 
used interchangeably with the channel forming discharge and commonly tied to the effective 
channel discharge. 

Bankfull stage can be identified using various methods, the most common of which is field 
observation. Common indicators of bankfull stage are nearly flattened top of developing point 
bars, location of change on the bank from a steep to gentler slope, lower extent of persistent 
woody vegetation, erosion of scour features, as well as additional indicators (Kline, et al., 2004). 
When field identification of bankfull stage is not feasible, either due to time, funding, or survey 
capabilities, there are other synthetic means of bankfull identification. 

Table 2 displays a summary and comparison of bankfull discharge and their associated frequency 
from various studies on the Floyds Fork watershed near the Fisherville stream gage. Note that all 
estimates have a recurrence interval ranging between 1 – 1.5 years (97.9% - 66.7% AEP), and 
associated discharges range from approximately 3,500 cfs to 8,000 cfs. 
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Table 2. Comparison of Bankfull Discharge 

Method of Bankfull 
Determination: 

Hydraulically 
Modeled 

Rule of 
Thumb* 

Regression 
Equation 

Field 
Observation, 

Rating 
Curve 

Author: Allgeier, J. Many 
Authors Parola, A. Parola, A. 

Bankfull Discharge, cfs 7,550 8,070 3,490 4,340 

Recurrence Interval, yr. 1.4 1.5 1.02 1.05 

Annual Exceedance 
Probability, % 70.3% 66.7% 97.9% 95.0% 

Percent of time flow is 
exceeded (Flow Duration 
Exceedance), % 

0.08% 0.07% 0.64% 0.37% 

Figure 1. Physiographic Map of Kentucky (Kentucky Geological Survey, 1980) 

* Note that many authors reference this 1.5-yr recurrence interval in their literature (Dunne & Leopold, 1978; 
Leopold et al., 1964; McCandless & Everett, 2002; Mulvihill et al., 2005; Rosgen, 1996; Williams, 1978). These 
authors are not included in the References to this report. 
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Figure 2. Floyds Fork Watershed Overview 
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1.2. Land Coverage and Usage 
Table 3 displays the land usage within Floyds Fork watershed (US Geological Survey, 2011). If 
the land coverages in the table below are generalized into broader uses, it can be seen that only 
22.4% of the 284 mi2 watershed is categorized as developed, whereas 42.3% is forested and 
29.5% is pasture or grassland. As of 2014, less than 4% of the watershed is comprised of 
impervious surfaces, making Floyds Fork one of the least urbanized watersheds in the proximity 
of the City of Louisville. Generally, the tributaries of Long Run and Chenoweth Run are the 
most altered subcatchments of the watershed (Louisville Metro Parks and Recreation, 2016). 
Figure 3 displays a map showing land coverage and usage within the Floyds Fork watershed. 
Note that shades of pink and red indicate developed areas and are concentrated towards the 
eastern side of the watershed nearer the City of Louisville. 

Table 3. Land Usage within Floyds Fork Watershed 

Land Use Type Area 
(acres) 

Percent 
Area 

Deciduous Forest 71,388 39.3% 
Pasture/Hay 47,137 25.9% 
Developed, Open Space 21,711 11.9% 
Developed, Low Intensity 11,773 6.5% 
Cultivated Crops 8,508 4.7% 
Grassland/Herbaceous 6,412 3.5% 
Evergreen Forest 4,996 2.7% 
Developed, Medium Intensity 4,847 2.7% 
Developed, High Intensity 1,676 0.9% 
Open Water 1,087 0.6% 
Woody Wetlands 879 0.5% 
Barren Land Rock/Sand/Clay 618 0.3% 
Mixed Forest 470 0.3% 
Emergent Herbaceous Wetlands 141 0.1% 
Shrub/Scrub 112 0.1% 

Most development in the watershed has been historically restricted to within the boundary of 
Interstate 265, however more recently suburban development has begun within the Floyds Fork 
corridor. This recent development has begun to encroach upon threatened and endangered 
species habitat, as well as reduce floodplain connectivity and riparian habitat quality. In terms of 
water quality, there are numerous point and non-point pollutant sources within the watershed. 
Much of this pollution is due to small sewage treatment plants and development, particularly in 
the northern part of the watershed. Fecal bacteria levels exceed recreational standards one-third 
of the time and nutrient levels are high throughout the watershed due to lawn fertilization, 
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agricultural runoff, septic tank systems, and package wastewater plants (Louisville Metropolitan 
Sewer District, 2002). 

From a historical perspective, a majority of streams in the Floyds Fork watershed and the 
Bluegrass Region as a whole have experienced some degree of channel relocation and/or 
straightening. These alterations were done to facilitate agricultural practices, increase production, 
reduce perceived flooding, and otherwise develop riparian and stream-side areas. Wetland areas 
have similarly been altered through anthropogenic means and have seen a steep decline in past 
decades. The mark of these practices remains evident across the Floyds Fork watershed and 
resulting habitat impairment is an ongoing issue. Issues such as vertical stream incision and 
headcut/knickpoint erosion (on smaller tributaries) persist across the watershed. In many 
locations the stream has eroded to bedrock and cannot erode further downward, however lateral 
stream movement and bank erosion does occur and is exacerbated where the stream is incised. 

Beginning in the 1990’s and continuing until today there has been an increasing push towards 
conservation and protection of the watershed from encroachment and drainage. Entities such as 
Future Fund Land Trust and 21st Century Parks are two central organizations partnering with 
USACE to determine if there is a federal interest in ecosystem restoration (US Army Corps of 
Engineers, 2018). These organizations have purchased more than 3,382 acres of land within the 
watershed specifically for the purpose of conservation and preservation. Because funding of 
these conservation efforts is limited, it is important ensure that all restoration decisions are based 
in sound science and observation. 
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Figure 3. Floyds Fork Land Coverage 
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1.3. Project Locations 
Four project locations have been identified for potential ecosystem restoration within the Floyds 
Fork watershed, each of these properties is owned by Future Fund, the local project sponsor. 
These 4 project locations are shown in Figure 2 above and Figure 4 in more detail. From north to 
south, the project sites are named as: Long Run, Walker Property, Chenoweth Run, and Glory 
Road. Additional detail on each of these sites is available within the main feasibility report. 

Walker Property and Glory Road are both located on the main stem of Floyds Fork, whereas 
Long Run and Chenoweth are located on significant tributaries to Floyds Fork which they are 
named for. Table 4 displays the project locations of interest along with their drainage area and 
some basic hydrologic statistics. Note that the average flow was taken from the EPA’s 
Watershed Report for each stream segment. Median flows and 1% AEP flows were derived from 
drainage area scaling relationships discussed in later sections of this appendix. 

Table 4. Project Locations and Drainage Areas 

Site Name Long Run Walker Chenoweth 
Run Glory Road 

Stream Name Long Run Floyds Fork Chenoweth 
Run Floyds Fork 

Latitude 38.201653° 38.188459° 38.138186° 38.067537° 

Longitude -85.467923° -85.473018° -85.525132° -85.600830° 

Drainage Area (mi2) 28.8 138.3 16.5 221.3 

Median Flow (cfs) 18 45 13 149 

Average Flow (cfs) 42 197 24 303 

1% AEP Flow (cfs) 12,700 37,700 8,600 39,000 

2. Hydrology 
2.1. Streamflow Gages 

Multiple USGS streamflow and water quality gaging stations are located within the watershed; 
their locations are shown in yellow in Figure 1. The most prominent gaging station used 
throughout this report is station 03298000 Floyds fork at Fisherville, however 3 other gaging 
locations were used to develop hydrologic relationships throughout the watershed. Table 5 
displays a summary of data available from these gaging stations. Note that the Fisherville gage 
exhibits a fairly good period of record, dating back to 1944. This data plays a critical role in 
many of the analyses to follow. 
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Figure 4. Project Locations 
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Table 5. Selected Stream Gage Data Availability 

Gage Number 03298000 03297900 03298200 03298150 

Gage Name Floyds Fork at Fisherville Floyds Fork at Pewee 
Valley 

Floyds Fork near Mt 
Washington 

Chenoweth Run at Gelhaus 
Lane near Fern Creek 

Latitude 38°11'18" 38°17'07" 38°05'07" 38°09'36" 
Longitude -85°27'37" -85°28'03" -85°33'18" -85°32'32" 
County Jefferson Oldham Jefferson Jefferson 
Hydrologic Unit Code 05140102 05140102 05140102 05140102 
Drainage Area (sq. mi.) 138 79.9 213 11.6 
River Mile (HEC-RAS) 32.76 45.62 18.69 2.42 
Gage Datum (NGVD29) 542.6 599.892 457.23 533.27 
Gage Datum (NAVD88) 542.098 599.39 456.728 532.768 

Current/Historical 
Observations Begin Date End Date Begin Date End Date Begin Date End Date Begin Date End Date 

Temperature 10/2008 11/2020 01/2009 11/2020 10/2008 11/2020 10/2007 11/2020 
Discharge 10/1987 11/2020 10/1991 11/2020 10/2001 11/2020 01/1996 11/2020 
Gage Height 10/2007 11/2020 10/2007 11/2020 10/2007 11/2020 10/2007 11/2020 
Spec. Conductance 10/2014 11/2020 12/2014 11/2020 12/2014 11/2020 12/2014 11/2020 
Dissolved Oxygen 10/2008 11/2020 08/2009 11/2020 10/2008 11/2020 10/2007 11/2020 
pH 10/2014 11/2020 12/2014 11/2020 12/2014 11/2020 12/2014 11/2020 
Turbidity NA NA 07/2020 11/2020 NA NA NA NA 

Daily Discharge 09/1944 11/2020 09/1991 11/2020 11/2000 11/2020 1/1996 11/2020 
Peak Streamflow 1937 2019 1991 2019 2000 2019 6/1996 11/2018 
Water Quality Field 
Measurements 10/1970 01/2009 10/1991 01/2009 10/1994 01/2009 10/1994 01/2009 
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2.2. Flow-Duration Analysis at Gages 
Many H&H studies are based around the idea of modeling annual exceedance probably (AEP) 
events. The most discussed of these events is probably the 1% AEP, or 100-yr recurrence, flood. 
However, ecosystem restoration projects are often more concerned with frequently occurring 
flows that can be observed on a daily or annual basis, as opposed to the 1% AEP event which can 
only be expected to occur around once in a hundred years. For this reason, the concept of flow-
duration is much more appropriate to apply to ecosystem restoration studies instead of the 
classically used annual exceedance probability methodologies for estimating flow frequency. 

A flow-duration curve is a cumulative frequency curve that shows the percent of time a specific 
flowrate is equaled or exceeded during a given period. The curve combines flow characteristics 
of a stream throughout the range of discharge and, if the curve was derived of long-term 
representative data, it can be used to predict the distribution of future flows (Searcy, 1959). 

Figure 5 and Table 6 display flow-duration curves and data for the 4 stream gages of interest 
within the Floyds Fork watershed. These curves were developed from daily flow values for the 
period of record from each gage. Note that for a given exceedance duration, flowrate varies by 
drainage area. These duration exceedance flows, scaled by drainage area to represent the project 
locations, will be used as inflow values into the HEC-RAS hydraulic model discussed later. Note 
that the period of record for gages analyzed varies, with the Fisherville Gage exhibiting the 
longest POR and others being shorter than desirable. Shorter periods of record generally indicate 
greater uncertainty. It is also important to note that none of the gages analyzed exhibited 
nonstationarity and it is therefore assumed that significant statistical changes have not occurred 
over the gages’ period of operation. Additional information regarding stationarity is in Appendix 
B2. 

Figure 5. Flow-Duration curves for Stream Gages within Floyds Fork Watershed 
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Table 6. Flow-Duration Data for Stream Gages of Interest 

Gage 
Location: 

Floyds Fork at 
Mt. 

Washington 

Floyds Fork at 
Fisherville 

Floyds Fork at 
Pewee Valley 

Chenoweth 
Run 

Gage Num: 03298200 03298000 03297900 03298150 

Percent of 
Time 

Exceeded Discharge (cfs 

0.01% 22,028 15,105 10,371 1,600 

0.1% 10,712 7,111 4,666 700 

0.2% 8,625 5,602 3,725 569 

0.5% 6,673 3,861 2,661 372 

1.0% 5,113 2,760 1,821 278 

2.0% 3,190 1,800 1,263 197 

5.0% 1,447 800 562 98 

10.0% 750 417 266 50 

20.0% 397 202 125 26 

30.0% 264 121 78 18 

40.0% 186 76 52 14 

50.0% 135 45 34 11 

60.0% 93 25 20 9 

70.0% 61 12 10 7 

80.0% 34.8 4.7 5.5 5.9 

90.0% 18.0 1.0 2.5 4.3 

2.3. Flow Scaling 
The flow duration curves discussed in section 2.2 were developed from historical streamflow 
records and are therefore only valid at those gage locations. The project locations shown in Table 
4 are located between these gages and therefore it is necessary to develop a relationship to 
interpolate between the gage locations. This flow scaling relationship is typically a function of 
drainage area. 

Equation 1 is an expression relating discharge at two locations within a watershed by their 
drainage areas. The equation can be solved for upstream discharge, QUS, such that if the drainage 
area of an upstream point is known, along with the discharge and drainage area at a gaging 
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location, the discharge at the upstream point can be calculated.  The equation also uses a flow 
scaling factor, β, to account for the fact that discharge does not vary linearly with drainage area, 
this factor is discussed in section 2.3.1. 

Equation 1. Flow Scaling by Drainage Area Equation 
Where: QUS = Discharge, Upstream 

QDS = Discharge, Downstream 𝛽𝛽 𝛽𝛽 𝑄𝑄𝑈𝑈𝑈𝑈 𝐴𝐴𝑈𝑈𝑈𝑈 𝐴𝐴𝑈𝑈𝑈𝑈 = � � → 𝑄𝑄𝑈𝑈𝑈𝑈 = 𝑄𝑄𝐷𝐷𝑈𝑈 � � AUS = Drainage Area, Upstream 
𝑄𝑄𝐷𝐷𝑈𝑈 𝐴𝐴𝐷𝐷𝑈𝑈 𝐴𝐴𝐷𝐷𝑈𝑈 

ADS = Drainage Area, Downstream 

𝛽𝛽 = Flow Scaling Factor 

2.3.1. Flow Scaling Factor 

Discharge has been found to generally increase with drainage area, but it is not always a linear 
relationship. The flow scaling factor, β, was computed from gage data to account for this non-
linear relationship. Equation 2 displays the expression used to compute the flow scaling factor. In 
this case, the scaling factor was computed using flow-duration data from each of the 4 gages 
discussed previously in section 2.1. The Floyds Fork at Fisherville gage is centrally located 
within the watershed and exhibits the longest period of record within the watershed, for these 
reasons it was selected to be the common gage to which the other 3 gages were related. 

Equation 2. Flow Scaling Factor, β, Equation 
Where: QUS =  Discharge, Upstream 

𝑄𝑄𝐷𝐷𝑈𝑈 QDS = Discharge, Downstream 𝑙𝑙𝑙𝑙𝑙𝑙 � �𝑄𝑄𝑈𝑈𝑈𝑈 𝛽𝛽 = AUS = Drainage Area, Upstream 𝐴𝐴𝐷𝐷𝑈𝑈 𝑙𝑙𝑙𝑙𝑙𝑙 � �𝐴𝐴𝑈𝑈𝑈𝑈 ADS = Drainage Area, Downstream 

β = Flow Scaling Factor 

The computed flow scaling factor, β, was found to vary as a function of both drainage area and 
discharge. Figure 6 displays how the flow scaling factor varies by the percent of time that a given 
discharge at the Fisherville stream gage is exceeded. The figure plots this relationship for 3 other 
gages within the watershed and how they relate to the Fisherville stream gage. Note that the 
Fisherville gage’s relationship with the Pewee Valley and Chenoweth Run gages is much more 
similar than Fisherville’s relationship with the Mt. Washington gage. This is because Mt. 
Washington is downstream of Fisherville, whereas the other two gages are upstream. Other 
differences between these curves are likely driven by hydrologic differences within the 
watershed, such as how rainfall/runoff relationships, groundwater interaction, and several other 
factors. 
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Figure 6. Flow Scaling Factor Variation by Drainage Area and Duration-Exceedance 

2.3.2. Drainage Area Relationships 

With the flow scaling factor computed as described in the previous section, discharge for a given 
duration-exceedance value can be determined for any point within the watershed that has a 
known drainage area. Depending on the drainage area of the point in question, one of the 3 
curves from Figure 6 can be selected. The range of drainage areas applicable to each curve is 
shown in Table 7 and come from the areas associated with each respective stream gage. 

Table 7. Flow Scaling Factor Curve by Drainage Area 
Drainage Area 

Range 
Flow Scaling Factor 

Curve 

< 79.9 mi2 Fisherville / Chenoweth 
Run 

138 – 79.9 mi2 Fisherville / Pewee Valley 

> 138 mi2 Fisherville / Mt. 
Washington 

An example to illustrate this flow scaling process can be applied to river mile 30.8 on the main 
stem of Floyds Fork. This point is located on Floyds Fork approximately mid-way between 
where the Long Run and Chenoweth Run tributaries enter the main stem and has a drainage area 
of 149.7 mi2. The point is also located between the Fisherville and Mt. Washington stream gages. 
Because of the point’s location and drainage area, the blue “Mt. Washington / Fisherville” curve 
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is applicable from Figure 6. For this example, this discharge that is exceeded 5% of the time will 
be computed. According to the flow-duration curves in Figure 5, at the Fisherville gage the flow 
exceeded 5% of the time is 800 cfs, and the flow scaling factor from Figure 6 is 1.365. 

𝛽𝛽 𝛽𝛽 1.365 𝐴𝐴𝑈𝑈𝑈𝑈 𝐴𝐴𝐷𝐷𝑈𝑈 149.7 
𝑄𝑄𝑈𝑈𝑈𝑈 = 𝑄𝑄𝐷𝐷𝑈𝑈 � � → 𝑄𝑄𝐷𝐷𝑈𝑈 = 𝑄𝑄𝑈𝑈𝑈𝑈 � � = 800 � � = 894 𝑐𝑐𝑐𝑐𝑐𝑐 

𝐴𝐴𝐷𝐷𝑈𝑈 𝐴𝐴𝐴𝐴𝑈𝑈 138 

The resulting flow at river mile 30.8 is 894 cfs, scaled up from the 800 cfs measured at the gage 
farther upstream. Because the point of interest is downstream of the Fisherville gage, note that 
the equation was rearranged to solve for downstream flow instead of upstream flow. 

This process of flow scaling can be expanded for any number of points to capture how flow 
varies within the watershed and for different flood events. A table showing the steady flow file 
which was created for HEC-RAS hydraulic modeling is shown in Table 8. Note that the table is 
sorted by stream and then by ascending drainage area. Each row within the table represents a 
single flow-change location within the hydraulic model and each column on the right side 
represents a single steady flow profile. The flow profile names across the top header row (i.e. 25 
cfs – 40,000 cfs) are the discharge as measured at the Fisherville stream gage. Also note there is 
a flow divergence just downstream of the Chenoweth Run-Floyds Fork confluence that does not 
follow the normal flow scaling procedure, the flow change locations associated with this 
divergence modeling are highlighted as grey text and will be discussed in section 3. 

It should be made clear that this approach to determine stream flow was taken to put an emphasis 
on the duration, or percent of time, that a given flow can be statistically expected for any given 
year. This approach insures that for a flow profile, the percent of time that the specific discharge 
is exceeded is constant across the watershed. By extension it also ensures that the flows match 
the flow-duration curves exactly at each point where a stream gage is located. 

Appendix B1 
Engineering – Hydraulics and Hydrology 

18 



Table 8. Steady Flow Profiles from Flow Scaling Analysis 
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3. Hydraulics 
3.1. Model Background 

Hydraulic modeling of the Floyds Fork watershed began with existing HEC-RAS models taken 
from the 2002 Jefferson County Flood Insurance Study (FIS). This model was derived from a 
previous HEC-2 hydraulic model that originated in 1978. Due to the limited scope and schedule 
of this feasibility level project, development of entirely new hydraulic modeling was not possible 
and existing modeling had to be utilized. During future engineering and design phases of this 
project, updated bathymetry and terrain survey data will be collected near project locations to 
improve hydraulic model quality and reduce uncertainty. All elevations of the existing modeling 
are in a consistent vertical datum of NAVD88. All hydraulic modeling was conducted using 
HEC-RAS version 5.0.7. 

3.2. Model Refinement 
As part of this ecosystem restoration study, overbanks and floodplains were recut from 5-ft 
resolution LiDAR data which was flown and collected in 2012. This is the same DEM data 
which was used to computed drainage areas utilized in section 2.3.1 above. Collecting new 
bathymetry data was outside the scope of this feasibility study and therefore channel data was 
retained from previous modeling. Other hydraulic variables, such as expansion/contraction 
coefficients and bridge data, were also retained from the FIS hydraulic modeling. These 
variables were reviewed and appeared appropriate for use. Bridges in the immediate vicinity of 
the project areas were field verified and matched existing FIS modeling. Manning’s roughness 
values were used for model calibration. 

Cross sections were added in the vicinity of the four project locations to increase spatial 
resolution of hydraulic modeling and capture details of the floodplain. Additional cross sections 
were also added to the downstream end of the model to extend hydraulic modeling beyond the 
Jefferson/Bullitt County line and to include the Glory Road project site. Channel data for these 
newly added cross sections was interpolated from existing upstream and downstream cross 
sections as well as the channel thalweg profile line. An effort was made to field verify the 
bathymetry of these additional cross sections, but a full survey was not merited and they were 
confirmed by visual inspection of the stream channel. 

There is a flow divergence on the main stem of Floyds Fork at its confluence with Chenoweth 
Run. At this location, the main stem forks and flow is split between a northern and southern 
channel. Chenoweth Run flows into the northern divergence channel before they confluence 
further downstream. Figure 7 shows this divergence area in detail. To determine how flow is 
divided at this divergence and what proportion flows to the north versus the south, a rapid 2-
dimentional (2D) hydraulic model was developed in HEC-RAS to inform flow splitting in the 1D 
model. 

For the 2D modeling, channel bathymetry was burnt into the terrain and breakpoints in elevation 
were defined using break lines. 2D mesh spacing was approximately 100-ft and captured terrain 
details adequately. Discharges ranging from 100 cfs to 40,000 cfs were input upstream of the 
confluence on both the main stem of Floyds Fork and on Chenoweth Run. Profile lines were 
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used to compute discharge through both the north and south channels and the percent of total 
flow passing through each channel was computed. The percent of total flow passing through 
each of the channels varied by discharge to some degree, this relationship is shown in Figure 8. 
Note that for flows less than 1,000 cfs at the Fisherville gage, approximately 45% of flow goes 
through the north channel. This proportion is increased to 50% for 2,000 cfs, and then decreases 
as discharge increases and a higher proportion of flow is conveyed by the southern channel. This 
flow split relationship was used to define the steady flow profiles used within the 1-D modeling, 
these are the grey-text discharges shown in Table 8.Based upon recent aerial imagery, it was 
noted that sediment deposition has been occurring in the southern diversion channel. This 
deposition and formation of gravel bars in the southern channel suggests that it may be a lower 
energy environment than the northern channel and has potential to further aggrade in the future. 
As this aggradation occurs, it can be assumed that an increasing proportion of flow may pass 
through the northern channel, ultimately bypassing the southern channel entirely. Historic 
mapping from the 1907 shows no evidence of the northern channel, however it does appear in 
mapping from 1951. This indicates the relatively recent changes and dynamic nature of this 
stream reach. 
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Figure 7. Flow Divergence on Floyds Fork at Chenoweth Run Confluence 
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Figure 8. Flow Divergence, Percent of Flow Passing through North Channel 
3.3. Calibration 

Hydraulic modeling was calibrated at stream gage locations to the published USGS stage-
discharge rating curves. These curves were available for the stream gages listed in Table 5, 
however the Pewee Valley gage was not utilized for calibration because it was upstream of the 
project area and therefore had no bearing on steady flow calculations. USGS has not published a 
rating curve for the Long Run tributary, however there have been 123 direct measurements of 
stage and discharge collected since 1988 at USGS gage 03297980 – Long Run near Fisherville, 
KY. These measurements were used to construct a stage-discharge rating curve to which the 
Long Run tributary can be calibrated. 

Calibration was achieved using flow roughness factors, which adjusts Manning’s n values as a 
function of discharge. These flow roughness factors varied between 0.68 and 4.0, with the vast 
majority of factors between 0.85 and 1.46. No calibration was required on the Long Run 
tributary as it matched the computed rating curve very well without the use of flow-roughness 
factors. Figure 9 compares stage-discharge rating curves with hydraulic model output after 
calibration for the four stream gages of interest. In general, model output matches the rating 
curves very well across nearly the full range of discharges. 

There is a consistent underestimation of water surface elevation for low flows less than about 
100 cfs as evident by Figure 9. This is after high flow-roughness factors were applied to increase 
elevations for these low flows; a further increase in roughness for the low flows was deemed 
inappropriate as Manning’s n-values were exceeding normally accepted ranges. This 
underestimation of water surface for low flows is likely a result of slightly inaccurate or outdated 
channel bathymetry that overestimates channel capacity at low flow. This theory is supported by 
the fact that the initial hydraulic modeling was developed for Flood Insurance Study purposes 
that are concerned with high flows rather than low flows. 

Collection and survey of updated bathymetry data was outside the scope of this analysis because 
it was performed at a feasibility study level. As more detailed design and analysis work is 
performed in the future, it would be prudent to collected updated channel data in the vicinity of 
the project areas to improve hydraulic modeling. 
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Figure 9. USGS Stage-Discharge Rating Curves versus Hydraulic Model Data 
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3.4. Stage-Duration Curves at Project Locations 
Once the hydraulic model has been calibrated and flows of known percent-time-exceedance have 
been routed through the model, stage-duration curves can be generated at each project site. These 
curves are useful in that they give an indication as to the percent of time that a given elevation 
can be expected to be inundated in any given year. For example, a stage with a duration-
exceedance of 10% indicates the particular stage is likely to be equaled or exceeded 10% of the 
time. This can also be interpreted as 10% of 365 days in a year, or 36.5 days per year on average. 
The methodology is not able to predict whether the stage will be exceeded a single time for the 
entire duration, or multiple times which together sum up to the given duration. It is also unable to 
predict stage exceedance-durations for any particular year, but rather represents the stream’s 
average long-term behavior as described by gage and model data. 

For smaller sites, a single curve can be used to describe the stage-duration relationship for the 
entire site. However, because the stream’s water surface slopes in the downstream direction, 
larger and longer sites can require multiple stage-duration curves to adequately describe the 
duration of inundation across the site. Figure 10 displays stage-duration curves for the four 
project locations. 

Both sites on the main stem of Floyds Fork – Walker and Glory Road – have relatively flatter 
water surface slopes and therefore can be described by a single stage-duration curve. Because the 
stream profile slope is steeper for the tributary sites – Long Run and Chenoweth Run – multiple 
stage-duration curves are shown: one near the upstream end of the site and one near the 
downstream end. Chenoweth Run displays the largest gap between stage-duration curves at the 
upstream and downstream boundaries for two reasons, it has the steepest channel profile and is 
the longest of the four sites at nearly 1 mile in length. 

One limitation of this approach is that it only considers inundation due to flooding from the 
streams that were modeled, it does not include inundation due to rainfall collecting in 
topographic depressions or runoff from small unmodeled tributaries which are present at a few of 
the sites. 
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3.5. Stage-Duration Mapping 
In addition to generating stage-duration curves extracted from a single cross section of the 
hydraulic model, GIS analysis of hydraulic data can produce mapping of stage-duration data that 
captures its spatial variability across cross sections. Stage-duration mapping is provided in 
Figure 11 through Figure 14 for the four project sites. Note that the approximate boundary for all 
considered restoration features is shown as a purple polygon. 

The stage exceedance-duration data can be a useful indicator as to how active a stream’s 
floodplain is. The relatively high-resolution LiDAR terrain data used in the hydraulic analysis 
and floodplain mapping captures some degree of micro-topography as is seen in the duration-
exceedance figures below. There are many low-lying troughs and pits present at each of the four 
project sites which can expect more frequent inundation than their elevated surroundings. In the 
case of constructed wetlands, the frequency of inundation can be key to long term colonization 
by desired flora and fauna. Lack of inundation and groundwater can lead to a habitat being too 
dry for wetland organisms. On the opposite side of the spectrum, wetlands which are inundated 
so frequently that they do not dry out annually can harbor undesirable fish and amphibian 
species. It should be noted that the period of inundation is controlled by soil and groundwater 
connectivity in addition to inundation by surface water streams. 
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Figure 10. Stage-Duration Curves for Project Sites 
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Figure 11. Stage-Duration Mapping for Long Run Project Site 
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Figure 12. Stage-Duration Mapping for Walker Project Site 
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Figure 13. Stage-Duration Mapping for Chenoweth Run Project Site 
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Figure 14. Stage-Duration Mapping for Glory Road Project Site 
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3.6. In-Stream Restoration Features and Modeling 
Various restoration features were considered in this study and are detailed in the body of the 
main report. These features include wetland creation and enhancement, bottomland hardwood 
forest establishment, bank grading and stabilization, and in-stream restoration features such as 
boulder structures and large-woody debris placement. Many of these features interact with the 
stream’s flow and can influence the hydraulics of the system. For example, cross-vane boulder 
structures and constructed riffles can act as a hydraulic control and locally increase water surface 
elevations. However, these structures are intentionally low profile and their impact on the water 
surface elevation is generally limited to low flows. At higher flows, the channel capacity is not 
limited by these structures and they are therefore not thought to have an influence on stages such 
as the 1% AEP event. 

In the design phase of this ecosystem restoration study, as more specific details on dimension, 
spacing, and placement of in-stream features become available, hydraulic modeling can be 
updated to analyze their influence on water surface elevations. Currently there is not adequate 
bathymetric data to merit detailed modeling of restoration features, as this specificity is beyond 
the scope of available modeling and data availability. Qualitatively, restoration features are not 
anticipated to have an impact on water surface elevations for the 10% and 1% AEP events, 
which are the events typically analyzed when determining impacts on regulatory floodplain 
boundaries. Additionally, impacts to water surface elevation caused by in-stream restoration 
features are expected to be limited to the vicinity of the features, which are owned by the local 
project sponsor. 

3.7. Induction of Flooding and Changes to Water Surface Elevation 
Proposed in-stream restoration features are not expected to increase water surface elevations for 
the 1% or 10% AEP flood events (100-yr and 10-yr recurrence events, respectively). This was 
evaluated in the hydraulic modeling through simulation of restoration features at the Long Run 
project site. 

Bankfull floodplain benches, grade control riffles, and large woody debris structures were 
approximated in the 1D modeling through modification of cross section geometry. Bankfull 
bench elevation was selected as between a 1-yr and 2-yr recurrence event and bench width was 
approximately two times bankfull width, although some variation was included to accommodate 
topographic constraints and steep hillslopes. Riffle structures were modeled by increasing 
channel invert and thalweg elevation by approximately 0.5-ft, which is generally considered a 
conservatively large riffle structure for this stream size. These riffle modifications represent in-
stream structures such as log or boulder cross vanes, j-hook structures, or other forms of grade 
control. Wood structures, such as brush mattress, root wads, and other large woody debris were 
modeled by increasing the Manning’s Roughness value by 25%. A representative cross section 
showing these in-stream modifications is shown in Figure 15, the black line represents existing 
conditions and the pink represents the cross section as modified to represent in-stream restoration 
features. 

Generally speaking, the increase in thalweg elevation and Manning’s roughness increases water 
surface elevation, whereas the bankfull benching reduces it. The net impact of these 

Appendix B1 
Engineering – Hydraulics and Hydrology 

32 





5. Conclusion 
This H&H appendix includes an overview of the Floyds Fork watershed, including geometric 
and flow characteristics of the stream, land coverage, project locations of interest, hydrologic 
modeling, hydraulic modeling, and impact of in-stream restoration features. The analysis 
contained within can be valuable for understanding the frequency and duration of flooding at the 
four project locations of interest. This information is valuable for design of wetlands, 
improvement of floodplain connectivity, and meeting regulatory requirements relating to flood 
induction. Additional analysis is required in future engineering design phases of the project to 
further refine modeling to include specific in-stream restoration features as they will be 
constructed. This effort should incorporate updated site-specific survey and bathymetric data at 
project locations, and can examine the impact that proposed project features have on variables 
such as: flow energy, stream power, sediment continuity, flow velocity, and other factors which 
are significant to successful ecosystem restoration. Modeling and analysis to this level of detail 
requires up-to-date survey data, whose collection was outside the scope of this feasibility study 
but can be incorporated as part of a future effort. 

Appendix B1 
Engineering – Hydraulics and Hydrology 

34 



6. References 
Allgeier, J. (2018). Geomorphic Overview of Floyds Fork Watershed. Louisville, KY. 

Brunner, G. (2016). River Analysis System v5.0.3 [software]. US Army Corps of Engineers, 
Hydrologic Engineering Center, Davis, CA. 

Dunne, T., & Leopold, L. (1978). Water in Environmental Planning. New York, NY: W.W. 
Freeman and Co. 

England, J., Cohn, T., Faber, B., Stedinger, J., Thomas, W., Veilleuz, A., . . . Mason, R. (2018). 
Guidelines for Determining Flood Flow Frequency: Bulletin 17C. US Geological Survey 
and US Army Corps of Engineers. Reston, VA: US Geological Survey. 

Hall, C., Whitaker, O., McDonald, H., Fehr, J., Rightmyer, R., & Gray, D. (1980). Soil Survey of 
Shelby County, Kentucky. USDA, Soil Conservation Service in cooperation with the 
Kentucky Natural Resources and Environmental Protection Cabinet., Lexington, KY. 

Kentucky Geological Survey. (1980). Physiographic Diagram of Kentucky. University of 
Kentucky, Lexington, KY. 

Kline, M., Alexander, C., Pomeroy, S., Springston, G., Jaquith, S., Cahoon, B., & Becker, L. 
(2004). Vermont Stream Geomorphic Assessment: Appendix K: Identification of 
Bankfull Stage. Vermont Agency of Natural Resources, Waterbury, VT. 

Louisville Metro Parks and Recreation. (2016). Louisville & Jefferson County Parks and Open 
Space Master Plan. 

Louisville Metropolitan Sewer District. (2002b). Jefferson Country, KY, Section 22 Phase 3 
Study, Floyds Fork [HEC-RAS Hydraulic Model]. Louisville, KY: Modeled by John 
Vinson (USACE). 

Louisville Metropolitan Sewer District. (2002). Waters of Jefferson County, Floyds Fork. 
Louisville, KY. 

Parola, A., Vesely, W., Croasdaile, M., & Hansen, C. (2007). Geomorphic Characteristics of 
Streams in the Bluegrass Physiographic Region of Kentucky. University of Louisville, 
Stream Institute, Louisville, KY. 

Rosgen, D. (1996). Applied River Morphology. Wildland Hydrology, Pagosa Springs, CO. 

Searcy, J. (1959). Flow-Duration Curves: Manual of Hydrology: Part 2. Low Flow Techniques. 
US Geological Survey Water-Supply Paper 1542-A. Methods and practices of the 
Geological Survey. Washington, D.C. 

Appendix B1 
Engineering – Hydraulics and Hydrology 

35 



Floyds Fork Ecosystem Restoration 
Appendix B2 
Qualitative Analysis of Climate Change 
Impacts 

Appendix B2 
Engineering – Qualatative Analysis of Climate Change Impacts 

36 



Table of Contents 
1. Introduction And Background .............................................................................................. 38 

1.1. Floyds Fork Ecosystem Restoration Background......................................................... 38 
1.2. Watershed Description.................................................................................................. 38 
1.3. Regulation In The Study Area ...................................................................................... 42 
1.4. Streamflow Gages In The Study Area .......................................................................... 42 
1.5. Seasonality Of Flooding In The Study Area................................................................. 43 
1.6. Overall Climate Within The Greater Louisville Area................................................... 44 
1.7. Observed Trends In Historic Temperature And Precipitation ...................................... 45 

2. Observed Trends In Current Climate And Climate Change ................................................. 49 
2.1. Literature Review.......................................................................................................... 49 

2.1.1. Recent Us Climate Change And Hydrology Literature Syntheses ........................... 49 
2.1.2. Fourth National Climate Assessment ....................................................................... 51 
2.1.3. Analysis Of Historical Precipitation Intensity-Duration Frequency For Jefferson 
County, Ky............................................................................................................................ 54 

2.2. Climate Hydrology Assessment.................................................................................... 54 
2.3. Nonstationarity Detection ............................................................................................. 58 

3. Projected Trends In Future Climate And Climate Change ................................................... 62 
3.1. Literature Review.......................................................................................................... 62 

3.1.1. Recent Us Climate Change And Hydrology Literature Syntheses ........................... 62 
3.1.2. Fourth National Climate Assessment ....................................................................... 62 
3.1.3. Ohio River Basin – Formulating Climate Change Mitigation/Adaptation Strategies – 
Climate Change Pilot Study Report (Drum Et. Al., 2017) ................................................... 67 
3.1.4. Analysis Of Projected Changes In Precipitation Idf Values Based On Climate 
Change Projections ............................................................................................................... 67 

3.2. Climate Hydrology Assessment.................................................................................... 69 
3.3. Vulnerability Assessment ............................................................................................. 71 

4. Restoration Feature Resilience ............................................................................................. 77 
5. Summary And Conclusions .................................................................................................. 78 

5.1. Summary Of Historic Trends In Hydrometeorology. ................................................... 78 
5.2. Summary Of Projected Trends In Hydrometeorology.................................................. 78 
5.3. Summary Of Residual Risk/Implications To The Study Area...................................... 78 
5.4. Residual Risk/Implications For Ecosystem Restoration............................................... 79 
5.5. Residual Risk/Implications For Flood Risk Reduction ................................................ 79 
5.6. Vulnerability Assessment Indicators ............................................................................ 79 

6. References............................................................................................................................. 82 

Appendix B2 
Engineering – Qualatative Analysis of Climate Change Impacts 

37 



1. Introduction and Background 
This qualitative assessment of climate change impacts is required by U.S. Army Corps of 
Engineers (USACE, “the Corps”) Engineering and Construction Bulletin (ECB) 2018-14, 
“Guidance for Incorporating Climate Change Impacts to Inland Hydrology in Civil Works 
Studies, Designs, and Projects.” This assessment documents the qualitative effects of climate 
change on the hydrology in the region. The ECB 2018-14 analysis is targeted at identifying 
potential impacts and risks to the Floyds Fork Ecosystem Restoration Study due to climate 
change. 

USACE projects, programs, missions, and operations have generally proven to be robust enough 
to accommodate the range of natural climate variability over their operating life spans. 
However, recent scientific evidence shows that in some places and for some impacts relevant to 
USACE operations, climate change is shifting the baseline about which that natural climate 
variability occurs and may be changing the range of that variability as well.  This is relevant to 
USACE because the assumptions of stationary climate conditions and a fixed range of natural 
variability, as captured in the historic hydrologic record may no longer apply. Consequently, 
historic hydrologic records may no longer be appropriately applied to carry out hydrologic 
assessments for flood risk management in watersheds such as the Ohio River Basin. 

1.1. Floyds Fork Ecosystem Restoration Background 
Floyds Fork is the least urban of Louisville’s watersheds and remains the least impacted of all 
the streams in Louisville by urbanization and land-use change. More recently, suburban 
development patterns have begun to threaten the Floyds Fork corridor with loss of: threatened 
and endangered species habitat; floodplain connectivity; and riparian habitat quality. In the early 
1990’s, community and state leaders anticipated this development trend and began to actively 
preserve land, as well as establish a conservation overlay to protect the drainage from 
encroachment.  The Future Fund and 21st Century Parks are two Kentucky nonprofit corporations 
that are the central organization outgrowths of this effort. The purpose of this ecosystem 
restoration study is to investigate the feasibility of restoring significant ecosystem structure, 
function, and dynamic processes. 

1.2. Watershed Description 
Floyds Fork is located just east to southeast of downtown Louisville, KY and the Ohio River in 
the 4-digit Hydrologic Unit Code (HUC) 0514 Lower Ohio. The HUC-4 region is approximately 
12,600 square miles and spans the Ohio River from Carrolton, KY to its confluence with the 
Mississippi River near Cairo, IL. Louisville is located approximately 60 miles downstream of 
Carrollton, KY. The watershed of the Ohio River at Louisville is roughly 91,000 square miles 
and covers portions of New York, Pennsylvania, Maryland, West Virginia, Virginia, North 
Carolina, Ohio, Indiana, and Kentucky. 

Floyds Fork meanders for approximately 62 river miles from its headwaters in southwestern 
Henry County, KY to its confluence with the Salt River in Bullitt County, KY.  The Floyds Fork 
watershed is 285 square miles with 122 square miles contained in eastern Jefferson County, KY.   
Jefferson County, containing the City of Louisville, is the largest urban center in Kentucky, but 
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Floyds Fork is the least urban of Louisville’s watersheds.  Generally, Long Run and Chenoweth 
Run are the most altered tributaries to Floyds Fork (Parks and Recreation System Master Plan, 
2016).  
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Figure 9-1.  Floyds Fork watershed (Floyds Fork - light blue line, tributaries - dark blue line, proposed project areas - green circles, gages – 
orange stars) 
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Figure 9-1 displays the Floyds Fork watershed with tributaries, project locations, and selected 
stream gage locations. Figure 9-2 displays a watershed map for the Ohio River Basin with the 
project area circled in red. Each pastel hue represents the portion of the Ohio River watershed 
under the authority of the various USACE districts. Yellow represents the Louisville District 
(LRL). There are 859 real-time stream gages located within the Ohio River watershed, 482 of 
which are located upstream of Louisville, KY. Many of the stream gages in the Ohio River 
watershed are affected by flood risk management projects. 

1.3. Regulation in the Study Area 
Floyds Fork is not regulated upstream.  Floyds Fork flows into the Salt River, which is regulated 
upstream of the confluence by Taylorsville Dam.  Inundation mapping from Taylorsville Dam 
was prepared in 2014 by the Modeling, Mapping, and Consequences (MMC) Center.  The 
mapping shows slight backwater effects along Floyds Fork from the Salt River during a dam 
failure.  The backwater effects extend just downstream of the Mt. Washington gage.  However, it 
is assumed these effects would only occur during a dam failure, and that normal and high pool 
operations of Taylorsville Dam would not significantly backwater into Floyds Fork. 

1.4. Streamflow Gages in the Study Area 
For this study, the gage selected for qualitative analysis is located on Floyds Fork at Fisherville, 
KY.  This is considered a relatively “pristine” gage from a hydrologic alteration perspective, 
which means there is a lack of upstream regulation and minimal watershed modification within 
the contributing drainage area.  The selected site also has a considerable record length (77 years) 
and a relatively large drainage area. Land use in the drainage area above Floyds Fork is 
dominated by deciduous forest and agricultural land. There is also a stream gage on Floyds Fork 
near Pewee Valley, KY that has a 28 year period of record and is also considered in the 
qualitative analysis. This Pewee Valley gage was used to confirm the results and trends found at 
the Fisherville gage. Additionally, there is a gage along Floyds Fork near Mt. Washington, but 
the period of record (POR) is only 19 years which was deemed not a long enough POR to 
statistically assess climate change impacts. These gages are summarized in Table 9-1 and are 
shown in Figure 9-1. 

Table 9-1. Relevant Stream Gage used in Qualitative Analysis 
USGS 
Gage 
Num. 

USGS Site Name 
Peak 

Streamflow 
POR 

Peak 
Streamflow 

Observations 

Drainage 
Area, 
mi2 

Upstream 
Regulation 
Impacted 

03298000 
FLOYDS FORK 
AT FISHERVILLE, 
KY 

1937 - 2019 77 138.0 
Unimpacted 

03297900 
FLOYDS FORK 
NEAR PEWEE 
VALLEY, KY 

1992 - 2019 28 79.9 
Unimpacted 
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1.5. Seasonality of Flooding in the Study Area 
Within the watershed, high water generally occurs within the winter and spring months. Table 
9-2 displays data regarding the time of year in which annual peak flows occur and Figure 9-3 
displays a histogram of their historic occurrence for Floyds Fork at Fisherville, KY and near 
Pewee Valley, KY. These gages have an annual peak streamflow period of record of 77 years 
(Fisherville) and 28 years (Pewee Valley).  Despite the period of record being different by 
approximately 50 years, the trends in both gages align closely. Generally, floods occur most 
frequently in the winter and spring, with some summer time flooding as well. Generally the fall 
season represents the period of lowest flow within the project area. Snowmelt is not a significant 
contributing factor to runoff in the project area. 

Table 9-2. Percent of Historic Annual Peak Flow Events Occurring in each Month 

Month Floyds Fork at 
Fisherville, KY 

Floyds Fork at 
Pewee Valley, 

KY 
Jan 18.4% 10.7% 
Feb 17.1% 17.9% 
Mar 9.2% 10.7% 
Apr 14.5% 14.3% 
May 11.8% 17.9% 
Jun 3.9% 0.0% 
Jul 6.6% 7.1% 

Aug 0.0% 0.0% 
Sep 3.9% 3.6% 
Oct 2.6% 0.0% 
Nov 1.3% 3.6% 
Dec 10.5% 14.3% 

Figure 9-3. Percent of Historic Annual Peak Flow Events Occurring in each Month 
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1.6. Overall Climate within the Greater Louisville Area 
Climate in Louisville, KY is humid subtropical with four distinct seasons. Spring-like conditions 
typically begin in mid-to-late March, summer from mid-to-late-May to late September, with fall 
in the October-November period. Seasonal extremes in both temperature and precipitation are 
not uncommon during early spring and late fall. 

Records from the National Climatic Data Center for Louisville show an average annual rainfall 
of 44.91 inches and an average daily temperature of 58.2°F. These average values are based on a 
29-year period from 1981 - 2010. Extremes from the entire period of record include a maximum 
observed temperature of 107°F in 1901, 1930, and 1936, as well as a minimum observed 
temperature of -22°F in 1994. Of the top ten wettest days in Louisville, KY one occurred in 
January, three in March, one in April, one in June, two in July, and two in October The highest 
precipitation amount occurred on 1 March 1997, with 10.48 inches of rain in a single day. Figure 
9-4 displays historic average monthly temperature and precipitation totals for the Bluegrass 
Region according to the Kentucky Climate Center for a period of record of 1895 – 2016. 

Figure 9-4. Historic Average Monthly Temperature and Precipitation 
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1.7. Observed Trends in Historic Temperature and Precipitation 
An assessment of observed trends in historic temperature and precipitation was conducted using 
local climate data available from the National Weather Service (NWS) at the Louisville (KY) 
International Airport gage. The NWS publishes seasonal average temperature, precipitation, and 
snowfall beginning in 1872 until 2019. Seasons are defined within Table 9-3 below. 

Temperature data analyzed includes seasonal mean and average annual temperatures. 
Precipitation data analyzed includes seasonal average, annual total, and maximum seasonal 
precipitation. This data, associated trends, and statistical significance values are displayed in 
Figure 9-5, Figure 9-6, and Figure 9-7. 

A statistically significant, increasing trend was identified when examining spring mean seasonal 
temperatures. The annual change in temperature represented by this trend is relatively low, 
0.011°F per year. Other seasons (winter, summer, and autumn) did not exhibit statistically 
significant trends at a 95% confidence level (p-value < 0.05), nor did the annual average 
temperature. 

Trends in each of the four seasonal precipitation datasets are shown in the graphs included in 
Figure 9-6. Statistically significant increasing trends were detected in both spring (p-value = 
0.0026) and autumn (p-value = 0.0322) precipitation datasets. Additionally, both the total annual 
precipitation and maximum seasonal precipitation (i.e. the precipitation value associated with the 
highest of the four seasons for each year) datasets showed statistically significant increasing 
trends at a 95% confidence level, see Figure 9-7. It should be noted that the magnitude of these 
precipitation trends is well below 0.1 inches per year, with the annual total precipitation 
regression trend line increasing 0.042 inches per year. 

Table 9-3. Definition of Seasonal Time Period 
Season Months included 
Winter December – February 
Spring March – May 

Summer June – August 
Autumn September -

November 

Appendix B2 
Engineering – Qualatative Analysis of Climate Change Impacts 

45 



Figure 9-5. Trends in Observed Temperature 
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Figure 9-6. Trends in Seasonal Average Precipitation 
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Figure 9-7. Trends in Total Annual and Maximum Seasonal Precipitation 
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2. Observed Trends in Current Climate and Climate Change 
2.1. Literature Review 
2.1.1. Recent US Climate Change and Hydrology Literature Syntheses 

A September 2015 report conducted by the USACE Institute of Water Resources summarizes the 
available peer reviewed literature related to trends in both observed and projected 
hydrometeorological variables for the Ohio Region (HUC02 05), which includes the Ohio River 
and Floyds Fork Project Area. Figure 9-8 below summarizes the findings from the literature 
synthesis and results are discussed in additional detail in the following paragraphs. It should be 
noted that this figure was produced in 2015 and substantial research has occurred since its 
publication. Were this figure to be updated, the number of relevant literature studies reviewed (n) 
would likely increase for all hydrologic variables. 

Temperature. The 2015 USACE Literature Synthesis found that a majority of reports supported 
increasing trends in observed temperature for the Ohio Region. However, there is a general 
consensus that the Ohio Region spans a transition zone between a century-long warming trend of 
the north and a cooling trend of the south. There have been inconsistent findings about the 
geographic extent and seasonality of the warming and cooling zones. 

Precipitation. According to the USACE Literature Synthesis: “A mild increasing trend in 
precipitation in the study region, in terms of both annual totals and occurrence of storm events, 
has been identified by multiple authors but a clear consensus is lacking. Results show increases 
in precipitation in some portions of the Ohio Region and show decreases in other portions. 
Recent reports indicate that rainfall may be concentrated more in larger events now than in the 
past.” 

Hydrology / Streamflow. The 2015 USACE Literature Synthesis found the studies reviewed were 
split on conclusions about streamflow trends in the Ohio Region for the past 60 years. However, 
more authors indicated an upward trend in streamflow for the region than did not. 
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Figure 9-1. Summary of Findings from 2015 USACE Literature Synthesis, Ohio Region 05 
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2.1.3. Analysis of Historical Precipitation Intensity-Duration Frequency for Jefferson 
County, KY 

In 2015, the Louisville Metropolitan Sewer District (MSD), using CH2M Hill as consultants, 
performed a study of historical precipitation trends within Louisville and recent changes to 
precipitation intensity-duration frequency (IDF) curves. This study utilized precipitation data 
from the National Weather Service (NWS) and MSD’s climate stations to update IDF curves. 
They utilized the standard L-moment statistical techniques to generate these frequency curves 
from observed precipitation data. Additionally, the study examined trends in observed 
precipitation data with a specific emphasis on large and intense storm events. 

Regarding the observed trends in precipitation, the study utilized data from the start of the 
station’s period of record until 2014 and found that long term increasing trends were present in 
annual precipitation data on the 3 rain gages analyzed: Louisville Upper, Louisville WSO 
Airport, and Shepherdsville KY.  Two of these trends were found to be statistically significant at 
a 90% confidence level, but the Louisville Upper gage was not. These findings are very similar 
to those discussed above in section 9.1.7 above and the total annual precipitation dataset 
displayed in Figure 9-7. 

In addition to analyzing total annual precipitation, the study authors looked at trends in daily 
rainfall datasets and precipitation accumulation over a certain threshold. Daily rainfall datasets 
were analyzed using the annual maximum daily precipitation. Increasing trends were found for 
the annual maximum daily precipitation for all 3 gages, two of which showed statistical 
significance at a 90% confidence level, but the Louisville WSO Airport gage did not. 

2.2. Climate Hydrology Assessment 
The Climate Hydrology Assessment Tool (CHAT) developed by USACE and was utilized to 
examine trends in observed annual peak streamflow for the various gage locations shown in 
Table 9-1. The CHAT tool is used to fit a linear regression to the peak streamflow data in 
addition to providing a p-value indicating the statistical significance of a given trend. 

For the Floyds Fork gage at Fisherville, KY, peak annual flow is available on a continuous basis 
from 1945 until 2014 in the CHAT. For the Floyds Fork gage at Pewee Valley, KY, peak annual 
flow is also available on a continuous basis from 1992 to 2014 in the CHAT. The Pewee Valley 
gage does not meet the 30-year POR guideline for using the CHAT, but it is being used because 
of a lack of other data sources, and is used as a verification gage, not in itself to draw 
conclusions. A summary of the regression trends and their statistical significance is shown in 
Table 9-4.  Individual graphical output for both gage and period of record analyzed is shown in 
Figure 9-12 and Figure 9-13.  The linear regression for both the Fisherville and Pewee Valley 
gages trends upwards.  However, no statistically significant linear trend was detected for either 
gage. 

In addition to applying the simple linear trend analysis applied within the CHAT tool, trends 
were also verified within the monotonic trend analysis tab of the nonstationarity detection tool. 
The nonstationarity detection tool applies the Mann-Kendall and Spearman tests to assess 
streamflow data for the presence of monotonic trends. This is a slightly more robust approach 

Appendix B2 
Engineering – Qualatative Analysis of Climate Change Impacts 

54 



relative to simple linear regression. Nonstationarity Detection Tool Monotonic Trend analysis 
results were consistent with CHAT tool results. 

There were no statistically significant trends detected in either gage that would indicate 
significant changes in observed streamflow due to climate change, long-term natural climate 
trends, or land use/land cover changes. 

Appendix B2 
Engineering – Qualatative Analysis of Climate Change Impacts 

55 





Figure 9-6: Annual Peak Streamflow at Floyds Fork near Pewee Valley. Full POR (1992-2014). Statistically Insignificant trend. 
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2.3. Nonstationarity Detection 
The USACE Nonstationarity Detection (NSD) Tool was used to assess whether the assumption 
of stationarity, which is the assumption that the statistical characteristics of a time-series dataset 
are constant over the period of record, is valid for a given hydrologic time-series dataset. 
Nonstationarities are detected through the use of 12 different statistical tests which examine how 
the statistical characteristics of the dataset change with time (Engineering Technical Letter (ETL) 
1100-2-3, Guidance for Detection of Nonstationarities in Annual Maximum Discharges; 
Nonstationarity Detection Tool User Manual, version 1.2). Abbreviations of the 12 statistical 
tests are shown in the table below this section. The NSD Tool was applied to the same stream 
gage sites listed previously in Table 9-4. 

A nonstationarity can be considered “strong” when it exhibits consensus among multiple 
nonstationarity detection methods, robustness in detection of changes in statistical properties, 
and a relatively large change in the magnitude of a dataset’s statistical properties. Many of the 
statistical tests used to detect nonstationarities rely on statistical change points, these are points 
within the time series data where there is a break in the statistical properties of the data, such that 
data before and after the change point cannot be described by the same statistical characteristics. 
Similar to nonstationarities, change points must also exhibit consensus, robustness, and 
significant magnitude of change. 

Figure 9-14 displays the NSD Tool output for the complete period of record for Floyds Fork at 
Fisherville. No nonstationarities are detected which are supported by either consensus or 
robustness in this watershed. The nonstationarity detection results indicate that the flow record 
observed within the Floyds Fork watershed represents stationary hydrologic conditions.  

Since the Floyds Fork near Pewee Valley gage data is not in the NSD Tool, the Time Series 
Toolbox was run to detect for nonstationarities.  The primary difference in this toolbox is the 
gage data is manually entered and then the Nonstationary Detection is run.  Results are shown in 
Figure 9-15.  No nonstationarities are detected. 

Therefore, based on the results of the Nonstationary Detection, it can be assumed that climate 
change, long-term natural climate trends, and land use/land cover changes are not significantly 
undermining the stationarity of the observed peak streamflow records. 
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Nonstationarity 
Detection Method 

Abbreviation 
CVM 
KS 

LP 
END 
LW 
PT 

MW 
BAY 
LM 
MD 
SLW 
SLM 

Statistical Test Name 

Cramer-Von-Mises (CPM) 
Kolmogorov-Smirnov 
(CPM) 
LePage (CPM) 
Energy Divisive Method 
Lombard Wilcoxon 
Pettitt 
Mann-Whitney (CPM) 
Bayesian 
Lombard Mood 
Mood (CPM) 
Smooth Lombard Wilcoxon 
Smooth Lombard Mood 
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Figure 9-7: Nonstationarity Detection for Floyds Fork at Fisherville, KY 
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Figure 9-8: Nonstationarity Detection for Floyds Fork near Pewee Valley, KY 
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3. Projected Trends in Future Climate and Climate Change 
3.1. Literature Review 
3.1.1. Recent US Climate Change and Hydrology Literature Syntheses 

In addition to the observed trends discussed previously, the 2015 USACE Literature Synthesis 
for the Ohio Region 05 also summarizes available literature for projected future trends in various 
hydrometeorological variables. These variables are projected using a variety of statistical 
methods in conjunction with global circulation models (GCMs). Figure 9-8 above summarizes 
the findings of the literature synthesis regarding projected climatic trends. Additional discussion 
is provided in the following paragraphs. 

Temperature. The 2015 USACE Literature Synthesis found strong consensus in the literature 
that temperatures will increase in the study area over the next century. “The projected increase in 
mean annual air temperature ranges from 0 to 8°C (0 to 14.4°F) by the latter half of the 21st 

century. The largest increases are generally projected for the summer months. Reasonable 
consensus is also seen in the literature with respect to projected increases in extreme temperature 
events, including more frequent, longer, and more intense summer heat waves in the long-term 
future compared to the recent past.” 

Precipitation. “Projections of precipitation in the study region are less certain than those 
associated with air temperature. Most studies project increases, but some predictions are for 
decreases, or for increases in some portions of the region and decreases in others. Similarly, 
while the projections tend toward more intense and frequent storm events than the recent past, 
some show a reduction in parts of the Ohio Region.” 

Hydrology / Streamflow. Low consensus exists amongst the literature with regards to projected 
changes in hydrology for the region. Large variability in the projected hydrologic parameters 
(e.g. runoff, streamflow, SWE) exist across the literature and varied with location, hydrologic 
modeling approach, GCM used, and adopted emission scenario. 

3.1.2. Fourth National Climate Assessment 

In addition to the observed trends discussed previously, the NCA4 offers climatic projections, as 
well as the implications of these projections on risk, infrastructure, engineering, and human 
health. 

Temperature. Increases in temperature of about 2.5°F are expected over the next few decades 
regardless of future greenhouse gas emissions. Temperature increases ranging from 3° to 8°F are 
expected by the end of the century, depending on whether the world follows a higher or lower 
future emission scenario. Extreme temperatures are expected to increase proportionally to the 
average temperature increases. Figure 9-16 displays future projected, annual, average 
temperatures for two future time periods, the mid-21st century and late 21st century. These are 
compared with the historic baseline period of 1986-2015. Additionally, projections are shown for 
two emission scenarios, or representative concentration pathways (RCPs) of greenhouse gases. 
RCP8.5 is a higher emission scenario and RCP4.5 is a moderate emission scenario. 
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Note that in general, increases in projected temperature are greater in higher latitudes and lessen 
farther south in the country. The project area tends to span a north-south transitional area of 
warming. Regardless of spatial variation, temperature increases are projected for the entire 
country under all emission scenarios. 

Figure 9-1. Future projections of temperature for various time frames and emission 
scenarios 

Precipitation. Both increase and decreases in average annual precipitation are expected over the 
coming decades depending on location, season, and various other factors. Figure 9-17 displays 
the seasonal variation in annual precipitation in the later part of the century as compared with the 
historic period of 1986-2015. Note that there is significant variation in projections depending on 
location and season. Also note that red dots indicate that the projected trends due to climate 
change are considered to be large as compared with natural variations in climate, whereas the 
hatched areas show areas where the projected trends due to greenhouse gas emissions are 
considered to be relatively insignificant when compared to natural climate variability. Looking 
more closely at the Floyds Fork Ecosystem Restoration Study project area, most of the trends in 
precipitation during the summer and fall months can be considered relatively insignificant. 
However, winter and spring precipitation both show projected increases in annual rainfall of 
approximately 10% - 20%. Surface soil moisture is expected to decrease across most of the U.S. 
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and will be accompanied by large declines in snowpack in the western U.S. as winter 
precipitation shifts from falling as snow to falling as rain. This hydrologic shift may cause 
changes in the behavior of the Ohio River and other systems influenced by snow melt. 

Figure 9-2. Projected percent change in future precipitation for different seasons under a 
high emission scenario (RCP8.5) 

The observed increases in frequency and intensity of heavy precipitation discussed earlier are 
projected to continue, with higher emission scenarios producing stronger increasing trends. 
Figure 9-18 displays the projected change in total annual precipitation falling during the heaviest 
1% of storms for a time period between 2070 and 2099. Note in the vicinity of the Floyds Fork 
Ecosystem Restoration Study project area, under a moderate emission scenario (RCP4.5), the 
annual precipitation falling during the heaviest 1% of events is expected to increase by 
approximately 20% to 29%. Under a higher emission scenario (RCP8.5), the basin is expected to 
experience extreme event precipitation increases in excess of 40%. These trends are consistent 
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with what would be expected with warmer temperatures, as increased evaporation rates lead to 
higher levels of water vapor in the atmosphere which in turn leads to more frequent and intense 
precipitation events. 

Figure 9-3. Observed percent change in the amount of precipitation falling during the 
heaviest 1% of events under various emission scenarios 

The NCA4 qualitatively discusses some of the risks associated with projected, future climate 
conditions.  The NCA4 report emphasizes that the likelihood of hydrometeorological phenomena 
like droughts, extreme storms and flood events may be misrepresented when defined using 
historic records that are limited in length (approximately 10-100 years). Selected points from the 
discussion relevant to this project are below. 

Ecosystem 
There is potential for climate change driven changes to hydrologic conditions to increase stress 
on ecosystems within the Floyds Fork watershed. Warming winter temperature extremes can 
negatively impact ecosystems. Warmer air temperatures will also affect the movement and 
interactions between different types of organisms.  Warmer air temperatures can also disturb or 
misalign ecosystem phenology, impacting organisms’ lifecycles and potentially threatening 
native species’ success. Climate change is expected to intensify the hydrologic cycle and 
increase the frequency and severity of extreme events like drought and heavy rainfall.  Drought 
and extreme heat can lead to tree mortality, and aquatic life mortality and transform a region’s 
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forested ecosystems.  Extreme conditions may favor invasive species that can be more resilient, 
driving out native plant species and reducing biodiversity. Prolonged inundations and lack of 
oxygen can similarly result in mortality and dieback of critical foundation, low-lying plant 
species.  Essentially, extreme drought and precipitation could transform a region’s ecosystems. 

Flood Risk Reduction 
There is also potential for climate change driven changes to hydrologic conditions to increase 
stress on infrastructure within the Floyds Fork watershed.  As higher temperatures increase the 
proportion of cold season precipitation falling as rain rather than snow, higher streamflow is 
projected to occur in many basins, raising flood risks.  The more extreme drought and heavy 
rainfall events can compromise the reliability of flood risk management and navigation. The 
growing number of extreme rainfall events is stressing the deteriorating infrastructure in the 
Southeast United States. Many transportation and storm water systems have not been designed to 
withstand these events which poses a greater risk of failure. Statistical methods have been 
developed for defining climate risk and frequency analysis that incorporate observed and/or 
projected changes in extremes. However, these methods have not yet been widely incorporated 
into infrastructure design codes, risk assessments, or operational guidelines. 

The procedures used to design water resources infrastructure, estimations of probability of 
failure, and risk assessments for infrastructure typically rely on 10-100 years of observed data to 
define flood and rainfall intensity, frequency, and duration. This approach assumes that 
frequency and severity of extremes do not change significantly with time. However, numerous 
studies suggest that the severity and frequency of climatic extremes, such as precipitation and 
heat waves, have in fact been changing due to human-driven climate change. These changes 
represent a regionally variable risk of increased frequency and severity of floods and drought. 
Additionally, tree ring based reconstructions of climate over the past 500 years for the U.S. 
illustrates a much wider range of climate variability than does the instrumental record (beginning 
around 1900). This historic variability includes wet and dry periods with statistics very different 
from those of the 20th century. Infrastructure design that uses recent historic data may 
underrepresent the risk seen from the paleo record, even without considering future climate 
change. 
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3.1.3. Ohio River Basin – Formulating Climate Change Mitigation/Adaptation 
Strategies – Climate Change Pilot Study Report (Drum et. al., 2017) 

In 2017 the USACE Institute for Water Resources (IWR) in coordination with Huntington 
District, Lakes and Rivers Division (LRD), Ohio River Basin Alliance, and various other 
agencies, published a multidisciplinary report providing downscaled climate modeling 
information for the entire Ohio River Basin with forecasted precipitation and temperature data, 
along with streamflow at various gaging points throughout the basin. The projections are 
presented at the HUC-4 subbasin level through three 30-year time periods between 2011 and 
2099. 

In general, the modeling results indicate a gradual increase in annual mean temperatures from 
2011 to 2040 of an approximate magnitude of one-half degree per decade. From 2041 to 2099, 
the rate of warming increases to one-full degree per decade. Changes in streamflow show much 
more variability than temperature across the Ohio River Basin. HUC-4 watersheds in the 
northeast, east, and south of the Ohio River are expected to see increases in precipitation and 
streamflow of up to 50%. Conversely, HUC-4 watersheds located to the north and west of the 
Ohio River are expected to experience decreasing precipitation, particularly in the fall-season, 
resulting in decreasing streamflows – up to 50% reductions – during the coming decades. 

Regarding ecosystems, the study states that in the face of change land use and energy 
development, and where these projected air temperature and flow changes deviate more than 
25% from the current levels, it is likely the fish and mussel populations, wetland complexes, 
reservoir fisheries, trans-boundary organisms such as migratory fish and water body-dependent 
birds, and human use and safety will also be noticeably impacted.  Streamflows are expected to 
increase in the basin with some low flows/droughts experienced in the summer/fall. Without 
connected floodplains, higher flows and increased flooding can be devastating to stream habitat 
because stream power is confined, and increased stream bank and bed scouring occurs.  The 
projected high flows across the basin in the spring is beneficial for fish reproduction because 
they provide access to unique types of habitat niches and spawning substrates.  However, very 
high flows can be detrimental to mussels and fish if stream scouring occurs, and higher 
turbidities may lead to lower reproductive success for mussels.  Water quality can be negatively 
impacted from higher rainfall intensity due to the increased transport of sediments and nutrients.  
As for wetlands, increased precipitation can restore greater connectivity to this part of aquatic 
ecosystems if human engineers allow natural “flexing” in the frequency and duration of 
connectivity.  Conversely, the increased precipitation may increase the rate of eutrophication and 
eventual filling of wetlands and shorten the lifespan of these valuable habitats. 

3.1.4. Analysis of Projected Changes in Precipitation IDF Values Based on Climate 
Change Projections 

In addition to the 2015 CH2M Hill analysis discussed in the Observed Trends Literature Review 
section above, CH2M Hill performed an analysis projecting precipitation values into the future 
and developing precipitation frequency estimates, comparable with Atlas 14, from these 
projected values. The future climate projections were accomplished using a circulation model 
known as SimCLIM, which utilizes 22 daily general circulation models and two emission 
scenarios at two different future time periods, 2035 and 2065. Selected emission scenarios 
include Representative Concentration Pathway (RCP) 8.5, which represents a “high” growth 
scenario for greenhouse gasses, and RCP 6.0 representing a “moderate” growth scenario. 
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When compared with the CH2M Hill precipitation frequency estimates discussed in Section 
9.2.1.3, the estimates increase from 10% to 16% by the year 2065. For example, for the 100-yr 
24-hr storm, the precipitation depth is projected to increase from 7.81 inches to between 8.56 and 
9.05 inches. Figure 9-19 displays a comparison between the precipitation projections and the 
“historical” baseline for a range of return periods. Note that the “historical” baseline is referring 
to the 2015 study previously discussed where CH2M Hill updated Atlas 14 estimates with new 
data and stations through 2014. All projections were done using a 3-station average of the 
previously analyzed gages. Incorporation of these updated rainfall values as a basis of design for 
the Floyds Fork Ecosystem Restoration Study is outside the scope of this qualitative assessment 
of climate change. 

Figure 9-4. Comparison between Historical (2015 CH2M Hill Study) and 
Projected 24-hr Precipitation Frequency Estimate 
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3.2. Climate Hydrology Assessment 
The USACE Climate Hydrology Assessment Tool (CHAT) was used to assess projected, future 
trends within the Lower Ohio River Basin watershed, HUC-0514. The tool displays the range of 
projected annual maximum monthly streamflows from 1950 - 2099, with the projections from 
1950 – 1999 representing hindcast projections and 2000 – 2099 representing forecasted 
projections. 

Figure 9-20 displays the range of projections for 93 combinations of CMIP5 GCMs and RCPs 
produced using BCSD statistical downscaling. These flows are simulated using an unregulated 
VIC hydrologic model at the outlet of the Lower Ohio River Basin (HUC-0514) which is near 
the confluence of the Ohio River and Mississippi River near Cairo, IL. At this outlet, the Ohio 
River has a drainage area of approximately 203,000 mi2 (according to the national hydrography 
dataset), as compared with the drainage area at the Louisville Project area of 91,170 mi2. It 
should be noted that the hindcast projections do not replicate historically observed precipitation 
or streamflow and should therefore not be compared directly with historical observations. This is 
in part because observed streamflows are impacted by regulation, while the VIC model used to 
produce the results displayed in Figure 9-20 is representative of the unregulated condition. 

Upon examination of the range of model results, there is a clear increasing trend in the higher 
projections, whereas the lower projections appear to be relatively stable and unchanging through 
time. The spread of the model results also increases with time, which is to be expected as 
uncertainty in future projection increases as time moves away from the model initiation point. 
Sources of variation and the significant uncertainty associated with these models include the 
boundary conditions applied to the GCMs, as well as variation between GCMs and selection of 
RCPs applied. Each GCM and RCP independently incorporate significant assumptions regarding 
future conditions, thus introducing more uncertainty into the climate changed projected 
hydrology. Climate model downscaling and a limited temporal resolution further contribute to 
the uncertainty associated with CHAT results. There is also uncertainty associated with the 
hydrologic models. The large spread of results shown in Figure 9-20 highlights current climatic 
and hydrologic modeling limitations and associated uncertainty. 

Figure 9-21 displays only the mean result of the range of the 93 projections of future, climate-
changed hydrology which are shown in Figure 9-20. A linear regression line was fit to this mean 
and displays an increasing trend with a slope of approximately 49 cfs/yr. It should be noted that 
the p-value associated with this trend is less than 0.0001, indicating that the trend should be 
considered as statistically significant. 

These outputs from the CHAT qualitatively suggest that annual maximum monthly flows, and 
therefore annual peak flows, are expected to increase in the future relative to the current time. 
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3.3. Vulnerability Assessment 
The USACE Watershed Climate Vulnerability Assessment Tool (VA Tool) facilitates a 
screening level, comparative assessment of how vulnerable a given HUC-4 watershed is to the 
impacts of climate change relative to the other 202 HUC-4 watersheds within the continental 
United States (CONUS). The tool can be used to assess the vulnerability of a specific USACE 
business line such as “Flood Risk Reduction” or “Navigation” to projected climate change 
impacts. Assessments using this tool help to identify and characterize specific climate threats and 
particular sensitivities or vulnerabilities, at least in a relative sense, across regions and business 
lines.  The tool uses the Weighted Ordered Weighted Average (WOWA) method to represent a 
composite index of how vulnerable a given HUC-4 watershed (Vulnerability Score) is to climate 
change specific to a given business line.  The HUC-4 watersheds with the top 20% of WOWA 
scores are flagged as being vulnerable. 

Ecosystem Restoration and Flood Risk Reduction (Management) are the two most relevant 
business lines to the Floyds Fork Ecosystem Restoration Study and are the primary business lines 
analyzed with the USACE Climate Vulnerability Assessment Tool. Business lines included in 
the VA tool include: ecosystem restoration, emergency management, flood risk reduction, 
hydropower, navigation, recreation, regulatory, and water supply. While only the ecosystem 
restoration and flood risk reduction business lines are discussed in detail, all business lines 
available within the VA tool were examined for outstanding vulnerability, and none was found. 

When assessing future risk projected by climate change, the USACE Climate Vulnerability 
Assessment Tool makes an assessment for two 30-year epochs of analysis centered at 2050 and 
2085. These two periods were selected to be consistent with many of the other national and 
international analyses.  The Vulnerability tool assesses how vulnerable a given HUC-4 
watershed is to the impacts of climate change for a given business line using climate hydrology 
based on a combination of projected climate outputs from the general circulation models 
(GCMs) and representative concentration pathway (RCPs) resulting in 100 traces per watershed 
per time period.  The top 50% of the traces is called “wet” and the bottom 50% of the traces is 
called “dry.”  Meteorological data projected by the GCMs is translated into runoff using the 
Variable Infiltration Capacity (VIC) macro-scale hydrologic model.  For this assessment, the 
default National Standards Settings are used to carry out the vulnerability assessment. 

For the Ecosystem Restoration and Flood Risk Management business lines, the Ohio River Basin 
(HUC 0514) is not within the top 20% of vulnerable watersheds within the CONUS for any of 
the four scenarios, which is not to say that vulnerability to future climate change does not exist 
within the basin. Table 9-5 displays the overall vulnerability scores for the two business lines 
relevant to this study under both wet and dry scenarios and under both time epochs. The 
indicators driving the residual vulnerability for the flood risk management and emergency 
management business lines are shown in Figure 9-23 and Figure 9-22, respectively.  Table 9-6 
and Table 9-7 display the indicators contributing to vulnerability within the Lower Ohio Basin 
for the ecosystem restoration and flood risk reduction business lines; the tables are generally 
sorted from largest to smallest average indicator contribution to vulnerability. Additionally, the 
tables display the indicator code, name, and a brief description of the indicator’s meaning. 
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Regarding the Ecosystem Restoration business line, the primary indicator driving vulnerability 
within the watershed, as well as nearly all of the United States, is the percent of freshwater plant 
communities at risk (indicator 8). This factor shows that 49.4% of the freshwater plant 
communities are at risk for all epochs and scenarios in the HUC 0514 watershed. The percent at 
risk range from 11.9% to 72.2% for all the watersheds in the nation. This risk for extinction for a 
plant community is based on the remaining number and condition of occurrences in the 
community, the remaining acreage covered by the community, and the severity of treats to the 
community. The rainfall/runoff elasticity is the secondary indicator (indicator 277) which 
measures the tendency for small changes in precipitation to result in large changes in runoff.  
The indicator value for the HUC 0514 watershed ranges from 2.07 to 2.3 which means that for a 
1% increase in precipitation, the runoff will increase from 2.07% to 2.3%.  The elasticity ranges 
from 0.81 to 4.18 for all the watersheds in the nation. Ecosystem restoration vulnerability is 
further increased by the intra-annual variability of runoff (indicator 221C) which can be a result 
of shifting temperature and precipitation and lead to frequent flash floods.  This indicator value is 
the 75th percentile of annual ratios of the standard deviation of monthly runoff to the mean of 
monthly runoff and in the HUC 0514 calculates to 0.91-0.92 for the 2050 epoch for both 
conditions and then increases to 0.95-0.96 for the 2085 epoch for both scenarios.  The values 
range from 0.38 to 1.78 for all the watersheds in the nation.  Another vulnerability indicator is 
the biological condition of the macroinvertebrate (indicator 297) which is associated with the 
overall biological condition of streams.  These four factors contribute to approximately 83% of 
the vulnerability for this business line. Additional information regarding indicators can be found 
within the Vulnerability Assessment Tool Users Guide (U.S. Army Corps of Engineers, 2016). 

Regarding the Flood Risk Reduction business line, the primary indicators driving vulnerability 
within the watershed are the flood magnification factor (indicators 568C and 568L) and the large 
elasticity between rainfall and runoff (indicator 277). The flood magnification factor represents 
how the monthly flow exceeded 10% of the time is predicted to change in the future; a value 
greater than 1 indicates flood flow is predicted to increase, which is true for the Lower Ohio 
Basin.  The rainfall/runoff elasticity (indicator 277) measures the tendency for small changes in 
precipitation to result in large changes in runoff. These three factors contribute to approximately 
92% of the vulnerability for this business line. 

Note that some of the indicators contain a suffix of “L” (local) or “C” (cumulative). Indicators 
with an “L” suffix reflect flow generated within only one HUC-4 watershed, whereas indicators 
with a “C” suffix reflect flow generated within a HUC-4 watershed and any upstream 
watersheds. In the case of the Lower Ohio River (HUC 0514), there is a substantial drainage area 
upstream of the 4-digit HUC. 
It is important to note the variability displayed in the VA tool’s results (Table 9-5, Table 9-6, 
Table 9-7) highlights some of the uncertainty associated with the projected climate change data 
used as an input to the VA tool. Because the wet and dry scenarios each represent an average of 
50% of the GCM outputs, the variability between the wet and dry scenarios underestimates the 
larger variability between all the underlying projected climate changed hydrology estimates. This 
variability can also be seen between the 2050 and 2085 epochs, as well as various other analysis 
within this report, such as output from the CHAT (Figure 9-20). 
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Table 9-1. Overall Vulnerability Scores for all Epochs and Scenarios 
Ecosystem 
Restoration 

Flood Risk 
Reduction 

Epoch 2050 2085 2050 2085 
Dry 70.88 70.28 46.34 44.74 
Wet 70.22 70.67 49.36 52.21 
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Figure 9-7. VA Tool Summary of HUC Results for Ecosystem Restoration Business Line 

Figure 9-8. VA Tool Summary of HUC Results for Flood Risk Reduction Business Line 
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Table 9-2. Vulnerability Indicators for Ecosystem Restoration Business Line. Sorted by highest to lowest indicator contribution to 
vulnerability 

Ecosystem Restoration 2050 2050 2085 2085 
Indicator 

Code Indicator Name Description Dry Wet Dry Wet 

8 
Percent of Freshwater 
Plant Communities At 

Risk 

Percentage of wetland and riparian plant communities 
that are at risk of extinction, based on remaining 
number and condition, remaining acreage, threat 

severity, etc. 

38.47% 38.56% 38.80% 38.31% 

277 
Percent Change in Runoff 

Divided by the Percent 
Change in Precipitation 

Median of: deviation of runoff from monthly mean 
times average monthly runoff divided by deviation of 

precipitation from monthly mean times average 
monthly precipitation. 

20.60% 19.99% 19.51% 19.50% 

221C 
Cumulative Monthly 

Coefficient of Variation 
of Runoff 

Measure of short-term variability in the region’s 
hydrology: 75th percentile of annual ratios of the 

standard deviation of monthly runoff to the mean of 
monthly runoff.  Includes upstream freshwater inputs 

(cumulative). 

13.85% 14.00% 14.35% 14.31% 

297 Macroinvertebrate Index 
of Biotic Condition 

The sum (ranging 0-100) of scores for six metrics that 
characterize macroinvertebrate assemblages: 
taxonomic richness, taxonomic composition, 

taxonomic diversity, feeding groups, habits, pollution 
tolerance. 

10.59% 10.62% 10.68% 10.55% 

65L Local Mean Annual 
Runoff 

Mean runoff: average annual runoff, excluding 
upstream freshwater inputs (local). 5.87% 4.46% 5.94% 4.43% 

568C Cumulative Flood 
Magnification Factor 

Change in flood runoff: ratio of indicator 571C 
(monthly runoff exceeded 10% of the time, including 
upstream freshwater inputs) to 571C in base period. 

2.99% 5.82% 2.91% 6.16% 

700C Low Flow Reduction 
Factor 

Change in low runoff: ratio of indicator 570C 
(monthly runoff exceeded 90% of the time, including 
upstream freshwater inputs) to 570C in base period. 

4.19% 2.95% 4.36% 3.01% 

156 
Change in Sediment Load 
due to Change in Future 

Precipitation 

The ratio of the change in sediment load in the future 
to the present load. 2.18% 2.19% 2.20% 2.17% 

568L Local Flood 
Magnification Factor 

Change in flood runoff: ratio of indicator 571L 
(monthly runoff exceeded 10% of the time, including 
upstream freshwater inputs) to 571L in base period. 

1.26% 1.42% 1.24% 1.56% 
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Table 9-3. Vulnerability Indicators for Flood Risk Reduction Business Line. Sorted by highest to lowest indicator contribution to 
vulnerability 

Flood Risk Reduction Business Line 2050 2050 2085 2085 
Indicator 

Code Indicator Name Description Dry Wet Dry Wet 

568C Cumulative Flood 
Magnification Factor 

Change in flood runoff: ratio of indicator 571C 
(monthly runoff exceeded 10% of the time, 

including upstream freshwater inputs) to 571C in 
base period. 

47.76% 50.41% 47.81% 50.76% 

277 
Percent Change in Runoff 

Divided by the Percent 
Change in Precipitation 

Median of: deviation of runoff from monthly mean 
times average monthly runoff divided by deviation 
of precipitation from monthly mean times average 

monthly precipitation. 

27.54% 15.87% 26.80% 14.73% 

568L Local Food Magnification 
Factor 

Change in flood runoff: Ratio of indicator 571L 
(monthly runoff exceeded 10% of the time, 

excluding upstream freshwater inputs) to 571L in 
base period. 

16.78% 26.56% 16.92% 27.71% 

175C 
Cumulative Annual 

Covariance of 
Unregulated Runoff 

Long-term variability in hydrology: ratio of the 
standard deviation of annual runoff to the annual 
runoff mean. Includes upstream freshwater inputs 

(cumulative). 

5.99% 5.38% 6.16% 4.86% 

Acres of Urban Area 
590 Within 500-Year Acres of urban area within the 500-year floodplain. 1.93% 1.77% 2.31% 1.93% 

Floodplain 
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4. Restoration Feature Resilience 
In response to potential impacts due to climate change, various considerations can be made to 
improve features’ resilience to future conditions. These conditions may include increases in 
variability of precipitation and changes to the frequency and magnitude of extreme flood and 
drought events. Variation in wetland depth and diverse native plantings improve the project’s 
ability to be flexible to changing future conditions. Other aspects of design to increase resilience 
will be considered during future engineering design phases of this project. 

Regarding in-stream restoration features, projected increases in extreme precipitation events 
could increase the duration and intensity of flooding, which could increase stress on riparian 
plant communities and hinder successful project implementation.  Potential increased streamflow 
would increase flow velocities and exacerbate erosion, resulting in stream and bank scouring.  
This could make the normal life cycle of organisms difficult and stress reproductive and feeding 
processes of adult species. Consideration should be given to the potential for increased velocities 
leading to bank erosion and scour.  In-stream habitat features will need to be anchored-in or 
strategically placed to accommodate a future condition of increased streamflow. Creation and 
improvement of riffle-pool complexes will be valuable for biologic communities during both 
flood and drought events, where slow moving water and deep pools can offer shelter and relief 
from unforgiving conditions. This increase in habitat diversity and refugia will be of increased 
value in a future where stream flow and temperature conditions may be more harsh than they are 
currently. 

For bottomland hardwood forests and wetlands, the projected increased precipitation and 
extreme flood and draughts can alter the timing, frequency, coverage, and depth of flooding 
which can impact the survival of certain plant species. Increases in the ambient air temperature 
can also misalign the phenology stressing the seasonal timing of plant cycles. Consideration 
should be given to projected climate change when selecting plant species. Increasing acreage of 
bottomland hardwood forest would also provide additional shade cover and cooler conditions for 
understory and stream/wetland organisms against daytime temperatures which are projected to 
increase. Additionally, increasing the connectivity and size of natural plant communities 
provides corridors for migration of plant and animal populations as their ranges change in 
response to climate changes. 

Specifically for wetlands, the projected increase in precipitation and runoff could lead to rates of 
eutrophication being higher than present values. This eutrophication is driven by nutrient loading 
to the wetland and could increase stress of these habitats. Increased runoff, and deposition of 
sediment carried by this runoff, can also shorten the lifespan of wetlands as they fill in with 
sediment at an increased rate. Although sedimentation and eutrophication can threaten wetland 
habitat, it should be noted that these wetlands still act as buffers for stream habitat which would 
otherwise receive the sediments and nutrients were the wetlands not present.  Consideration 
should be given to the possible effects of increased runoff, nutrient, and sediment loading to 
wetland habitat. 
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5. Summary and Conclusions 
5.1. Summary of Historic Trends in Hydrometeorology. 

Based on the literature review, there is consistent consensus among the available sources 
supporting trends of increasing historically observed temperatures within the region. Observed 
changes in historic precipitation have more uncertainty associated with them, however there are 
substantial indications that increasing trends in rainfall have occurred. No significant trends are 
found in the streamflow for the CHAT; the NSD tool supports that no significant changes exist in 
the observed streamflow. Floyds Fork project area has not experienced significant urban 
development in the project area, especially when compared to the 
adjacent watersheds in the city of Louisville. 

5.2. Summary of Projected Trends in Hydrometeorology. 

Regarding projected future trends, there is generally a consensus of increasing trends in 
temperature and precipitation. Additionally, the frequency of intense storms is projected to 
increase. These changes will likely vary seasonally, with greater increases in the winter and 
spring months. There is less consensus regarding trends in streamflow, however an assessment of 
projected mean annual maximum monthly streamflows within the study area demonstrates 
evidence of increasing streamflow peaks. It should be noted that substantial uncertainty exists 
within future climate projections, this uncertainty is effectively illustrated by the range of GCM 
peak annual streamflow projections shown in Figure 9-20. At this time, each of the 93 climate 
projections included in this figure’s range can be considered equally likely to occur. 

Results from the USACE Vulnerability Assessment tool were analyzed for the project area and 
found no outstanding vulnerabilities compared with other HUCs across the continental United 
States. While the project area is not within the top 20% of vulnerable HUCs nationally, that does 
not imply that vulnerability to climate change does not exist. The VA tool indicates that the 
percent of freshwater plant communities at risk, combined with the rainfall/runoff elasticity, 
intra-annual variability of runoff, and biological condition of macroinvertebrate are driving 
ecosystem restoration vulnerability. Likewise, vulnerability for the flood risk reduction business 
line is driven by future streamflow and precipitation. 

5.3. Summary of Residual Risk/Implications to the Study Area. 

Floyds Fork is the least urban of the Louisville’s watersheds and remains the least impacted of 
all the streams in Louisville. More recently, suburban development patterns have begun to 
threaten the Floyds Fork corridor with loss of: threatened species habitat; floodplain 
connectivity; and riparian habitat quality.  Floyds Fork meanders for approximately 62 river 
miles near the city of Louisville and is a part of the HUC 0514 Lower Ohio Watershed.  
Generally, projected climate change trends for this watershed and region estimate a mean annual 
air temperature increase from 0 to 14.4°F by the latter half of the 21st century.  Additionally, 
most studies project increases in precipitation, especially during the winter and spring seasons, 
and most projections trend toward more intense precipitation events which could result in more 
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frequent floods and droughts. The CHAT analysis of observed data shows no significant trends, 
so infrastructure and ecosystem design that uses recent historic data may underrepresent the risk 
of changing future conditions.  

5.4. Residual Risk/Implications for Ecosystem Restoration 
The projected increase in the mean annual air temperature can allow for less temperate plant 
species to move northward and replace more temperate species.  Warmer air temperatures will 
also affect the movement and interactions between different types of organisms. Warmer air 
temperatures can also disturb or misalign ecosystem phenology, impacting organisms’ lifecycles 
and potentially threatening native species’ success. Higher temperatures and drought periods will 
increase evapotranspiration and could stress ecosystem restoration implementations. The 
projected increased intensity of rainfall events and droughts can make it difficult for wetlands to 
survive and can disrupt riverine communities.  Without connected floodplains, higher flows and 
increased flooding can be devastating to stream habitat because stream power is confined, and 
increased stream bank and bed scouring occurs.  The potential increased streamflow can be 
beneficial for fish reproduction but can be detrimental to mussels and fish if stream scouring 
occurs.  Additionally, higher turbidity can stress organism reproduction.  Higher precipitation 
can restore greater connectivity for wetland implementation but can also increase the rate of 
eutrophication and eventual sedimentation of the wetlands shortening the lifespan of these 
habitats.  Extreme precipitation can lead to increased sediment and nutrient runoff, affecting the 
water quality of the streams.  Drought and extreme heat can lead to tree mortality, and aquatic 
life mortality.  Prolonged inundations can lead to lack of oxygen also leading to mortality in 
plant communities and aquatic life. Temperature and precipitation change can lead to an increase 
of more resilient invasive species and a decrease in native species, which will in turn lead to less 
biodiversity. 

5.5. Residual Risk/Implications for Flood Risk Reduction 
An increase in temperatures will cause more precipitation to be rain versus snow which can lead 
to an increase in streamflow.  The growing number of extreme rainfall events is stressing 
deteriorating infrastructure in the Southeast United States.  Many transportation and storm water 
systems have not been designed to withstand the events which poses a greater risk of failure. 
Specifically, in the Floyds Fork watershed, the infrastructure is relatively new with increased 
urbanization in recent years.  Statistical methods have been developed for defining climate risk 
and frequency analysis that incorporate observed and/or projected changes in extremes. 
However, these methods have not yet been widely incorporated into infrastructure design codes, 
risk assessments, or operational guidelines.  

5.6. Vulnerability Assessment Indicators 
The vulnerability assessment focused on the ecosystem restoration and flood risk reduction 
business lines as these business lines directly relate to the study project and can be affected by 
future with or without project. The significantly contributing indicators pertain to the conditions 
of the ecosystem such as the percent of at risk freshwater plant communities (contribution 
~38.5%) and the biological condition of the macroinvertebrate (contribution ~10.6%), as well as 
the hydrologic conditions such as the rainfall/runoff elasticity (contribution ~ 20%), and the 
intra-annual variability of runoff (contribution ~14%).The flood risk reduction vulnerability 
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significantly contributing indicators pertain to the hydrologic conditions such as the flood 
magnification factor, both local and cumulative, (contribution ~71.2%) and the large elasticity 
between rainfall and runoff (contribution ~21.2%). 

It is important to note, that despite the potential risk due to the projected climate change, most 
ecosystem restoration implementations would relieve some of the residual risk for the ecosystem 
restoration and flood risk reduction business lines.  Designs should be flexible and resilient 
enough to accommodate the potential effects of climate change.   

Table 9-8 displays the residual risk table to the project due to climate change. This table lists 
potential climatic triggers, hazards, harms, and approximate qualitative likelihood of occurrence. 
The table is primarily focused on the business line of interest, ecosystem restoration, however 
that is not to say that other USACE business lines will not be impacted by climate change. 
Because this qualitative analysis is focused on the Floyds Fork Ecosystem Restoration study as a 
whole, only generic project features have been identified within the table. The right-most column 
of the table indicates the qualitative likelihood that an event will occur, these are based largely 
upon the findings within the literature review and various climate assessment tool outputs. 
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Table 9-1. Residual Risk Table for the Floyds Fork Ecosystem Restoration Study 
Feature or 
Measure Trigger Hazard Harm 

Riparian and 
riverine 
implementations 

Frequent 
drought 
periods, 
higher 
temperatures 

Increased 
precipitation 

Future 
evapotranspiration 
may be larger than 
present 

Future rates of 
eutrophication can be 
higher than present 

Riparian implementations could have 
difficulty surviving in drought; riverine 
implementations could have disrupted 
connectivity 

Increased rates of filling of riparian 
implementations and shortening lifespan of 
these habitats 

Increased 
extreme 
precipitation 
events 

Increased duration 
and intensity of 
flooding 

Riparian project implementations could 
have difficulty surviving in extreme flood 
conditions. 

Riverine aquatic 
habitat 

Increased 
extreme 
precipitation 
events and 
increased 
streamflow 

Future velocities may 
be larger than present 
and increased stream 
bank scouring 

Establishment of a normal life cycle would 
be difficult.  Normal life cycle includes 
spawning, embryo and larva, and juvenile 
development.  Additionally, could stress the 
reproductive and feeding processes of adult 
species. 

Aquatic 
organisms and 
plant 
communities 

Increased 
temperatures 

Increased 
temperatures 

Increased 
extreme 
precipitation 
events 

Phenology can be 
misaligned 

Frequent drought and 
extreme heat periods 

Increased duration 
and intensity of 
floods 

Organisms dependent on certain phases of 
plant cycles and seasonal timing will be 
stressed when phenology of the plant 
community changes. 

Tree and aquatic life mortality 

Prolonged inundations can lead to lack of 
oxygen leading to mortality in plant 
communities and aquatic life 

Native 
vegetation 

Overall 
increase in 
precipitation, 
and more 
frequent 
extreme 
precipitation 
and drought 
events 

Stress native 
vegetation 

Could result in loss of native 
vegetation/biodiversity and the re-
establishment of invasive species better 
suited for future hydrologic conditions 

Floodwater 
storage area 

Increased 
urbanization 
within existing 
flood prone 
areas 

Increased 
urbanization leads to 
further development 
of flood prone areas 

Increased development within flood prone 
areas increases flood damages and 
frequency of flooding. 

Appendix B2 
Engineering – Qualatative Analysis of Climate Change Impacts 

81 



6. References 
Drum, R. G., J. Noel, J. Kovatch, L. Yeghiazarian, H. Stone, J. Stark, P. Kirshen, E. Best, E. Emery, J. 

Trimboli, J. Arnold, and D. Raff (2017), Ohio River Basin–Formulating Climate Change 
Mitigation/Adaptation Strategies Through Regional Collaboration with the ORB Alliance, Civil Works 
Technical Report, CWTS 2017-01, U.S. Army Corps of Engineers, Institute for Water Resources. May 
2017. 

Fourth National Climate Assessment, Volume II, Chapter 2, National Topics: Our Changing Climate, 2018. 

Fourth National Climate Assessment, Volume II, Chapter 3, National Topics: Water, 2018. 

Fourth National Climate Assessment, Volume II, Chapter 24, Southeast Region, 2018. 

Laughlin S, Loechle J, Buckler J. CH2M Hill. (2015) Analysis of Historical Precipitation Intensity-Duration 
Frequency for Jefferson County, Kentucky. 

Laughlin S, Loechle J, Buckler J. CH2M Hill. (2015) Analysis of Projected Changes in Precipitation IDF 
Values Based on Climate Change Projections. 

U.S. Army Corps of Engineers, Climate Hydrology Assessment Tool (CHAT). Issued 2016. 

U.S. Army Corps of Engineers, Climate Preparedness and Resilience (CPR) Community of Practice (CoP) 
Applications Portal. https://maps.crrel.usace.army.mil/projects/rcc/portal.html 

U.S. Army Corps of Engineers, Engineering and Construction Bulletin 2016-25 (Guidance for Incorporating 
Climate Change Impacts to Inland Hydrology in Civil Works Studies, Designs, and Projects). Issued 16 
September 2016. 

U.S. Army Corps of Engineers, Engineering and Construction Bulletin 2018-14 (Guidance for Incorporating 
Climate Change Impacts to Inland Hydrology in Civil Works Studies, Designs, and Projects). Issued 10 
September 2018. 

U.S. Army Corps of Engineers, Engineering Technical Letter (ETL) 1100-2-3. (Guidance for Detection of 
Nonstationarities in Annual Maximum Discharges.) Issued 28 April 2017. 

U.S. Army Corps of Engineers, Nonstationarity Detection (NSD) Tool and User Guide. Version 1.2. Issued 
May 2016, updated September 2018. 

U.S. Army Corps of Engineers, Vulnerability Assessment (VA) Tool and User Guide. Version 1.1. Issued 
November 2016. 

U.S. Army Corps of Engineers, Recent US Climate Change and Hydrology Literature Applicable to US Army 
Corps of Engineers Missions, Ohio Region 05. January 2015. 

U.S. Army Corps of Engineers, Time Series Toolbox, Trend Analysis and Nonstationarity Detection. 2018. 

U.S. Army Corps of Engineers website with climate impact analysis tools: 
https://maps.crrel.usace.army.mil/projects/rcc/portal.html 

U.S. Army Corps of Engineers Louisville District, Qualitative Assessment of Climate Change Impacts on the 
Willamette River Basin, Oregon. 2019. 

White K, Arnold J, CDM Smith (2015) Recent US Climate Change and Hydrology Literature Applicable to 
US Army Corps of Engineers Missions – Ohio Region 05. 

Appendix B2 
Engineering – Qualatative Analysis of Climate Change Impacts 

82 



Floyds Fork Ecosystem Restoration 
Appendix B3 
Civil 

Appendix B3 
Engineering - Civil 

83 



Table of Contents 
1.0 Selected Alternative ........................................................................................................... 85 
2.0 Staging and Access ............................................................................................................ 85 

2.1 Staging and Storage........................................................................................................ 85 
2.2 Access Roads \ Haul Routes........................................................................................... 85 

2.2.1 Long Run ................................................................................................................ 85 
2.2.2 Walker..................................................................................................................... 86 
2.2.3 Chenoweth Run....................................................................................................... 86 
2.2.4 Glory Road.............................................................................................................. 86 

3.0 Real Estate Requirements .................................................................................................. 87 
4.0 Utilities............................................................................................................................... 87 
5.0 Surveying and Mapping..................................................................................................... 87 
6.0 Maintenance of Traffic ...................................................................................................... 87 
7.0 Attachments ....................................................................................................................... 88 

7.1 Proposed Contractor Work Limits Drawings................................................................. 88 

Appendix B3 
Engineering - Civil 

84 



1.0 Selected Alternative 
The project delivery team (PDT) selected Alternative 10 as the National Ecosystem Restoration 
Plan (NER). The selected alternative includes work units at all the project areas: Long Run, 
Walker, Chenoweth Run, and Glory Road. Civil engineering considerations to the proposed plan 
are included in this appendix report. 

2.0 Staging and Access 
2.1 Staging and Storage 

Contractor staging and storage areas are planned at each of the four project sites. Due to the longer 
distance between the local road and the work units, the Long Run, Chenoweth Run, and Glory 
Road sites have a planned quarter acre staging area near where each access road intersects the local 
road. Additional staging area need for these three sites can be accommodated within the work 
units. The separated staging areas will act as an intermediate point between the local road and the 
work units where equipment or materials can be dropped off. Due to the short distance between 
the local road and the work units at the Walker site, there will not be a separate staging area; all 
staging will be contained within the work unit. All proposed staging and storage areas will be 
restored upon completion of construction. The staging areas can be viewed on the civil drawings, 
which are included in this appendix. 

2.2 Access Roads \ Haul Routes 
Access roads will be needed for each of the four project sites. The length of the roads will range 
between approximately 200 feet at the Walker site, to approximately 1.5 miles at the Chenoweth 
Run site. Access roads will be a mix of improving existing low standard roads and new 
construction. The roads will be constructed to last the duration of the construction phase and the 
Adaptive Management phase (monitoring and maintenance). The Adaptive Management Plan will 
describe what to do with the roads at the end of that phase. Gravel surfacing is planned for the 
roads to support haul truck traffic containing material to construct the wetlands and in-stream 
features. Preliminary horizontal and vertical alignments were set at the sites to check feasibility of 
access and to establish an expected corridor width for preliminary contractor work limit drawings. 
Preliminary horizontal alignments were planned as one-way roads with turnouts for passing and a 
turnaround at the end. The roadway prism is planned as a 12-foot-wide gravel travel lane with 2 
foot wide compacted earth shoulders. Preliminary vertical grades were planned in accordance with 
Engineering Manual (EM) 385-1-1, which sets limits on grades. The manual requires access roads 
to have a maximum grade of 10%, or up to 12% allowable for distances of 400 feet or less. Digital 
Elevation Models (DEM) were used to check the feasibility of the access road grades. The source 
and geospatial information of the DEMs used is discussed in Section 5.0 of this appendix. Access 
for each site is described in more detail in the following paragraphs. 

2.2.1 Long Run 
The first 2570 feet of the access road follows an existing low standard road. At 2570 feet, the 
existing road turns southward and crosses the stream. This crossing will be utilized to access some 
work units at the site. At 2570 feet, the planned access road continues east and departs the existing 
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road to become new construction. The horizontal alignment was selected to follow the edges of 
existing fields to reduce bank impacts and the amount of tree removal. Where the access is offset 
from the stream, occasional spurs will be needed to reach the in-stream structures. These spurs will 
depend on the frequency and spacing of the in-stream structures to be constructed. Dependent on 
regulations, some work points may be accessed by travelling along the stream, which may reduce 
spur needs and locations. The access road will cross two ephemeral tributary drainages along the 
northern bank. At 3910 feet, the access road will cross the Long Run channel. A stream crossing 
will need to be constructed here. A vented low water ford would allow equipment and haul vehicles 
to cross during the construction season while keeping impact to the stream channel low. It was 
decided not to utilize the existing crossing at 2570 feet and travel along the southern bank due to 
an existing side slope with a 70% grade projecting to the edge of the stream. After crossing the 
stream, the road will follow the edges of fields until terminating at a turnaround at approximately 
7900 feet. The access roads travel along the stream for the full length of the in-stream restoration 
work unit. 

2.2.2 Walker 
There is only approximately 200 feet between the local road and the first work unit at this site. 
There are no concerns with horizontal or vertical alignments at this site. The access road will be a 
straight connection through an open field.  

2.2.3 Chenoweth Run 
East Bank: The first 3250 feet of the access road follows an existing low standard road. At 1800 
feet and 3080 feet, there are ephemeral drainage channel crossings that will need to be improved. 
At 3250 feet, the planned access road departs the existing road to become new construction. The 
new construction segment enters and overlaps the work units to reduce real estate cost and bring 
the road closer to the in-stream work unit. The new construction segment will cross approximately 
4 small ephemeral drainage channels. The road will terminate at a turnaround near the end of the 
in-stream work unit, at approximately 5940 feet. Where the access road overlaps with work units 
between 3250 feet and 5940 feet, the road will need to be removed and restored in order to 
complete the work units. 
West Bank: At the Chenoweth site, a second access road is planned to reach the work units on the 
west side of the stream. This road will leave the local road and travel approximately 280 feet 
through an open field to reach the work unit. 

2.2.4 Glory Road 
The first approximately 2000 feet of the access road follows an existing vehicle path through a 
field. The road location cannot be shifted to the east in this segment because of a 
threatened/endangered plant species. At approximately 3040 feet, the road begins a steep descent 
into the river valley. The road follows an existing vehicle track; however, the existing grades are 
steeper than permitted by EM 385-1-1. In order to reduce the road grades to meet the requirements, 
the new vertical alignment will need to raise and lower the existing ground by up to a few feet. 
Because of the elevation changes and steep side slopes, the cut and fill catch points in this segment 
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will extend wider than any other area on this project. At the bottom of the grade, the access road 
will terminate in a work unit at approximately 4970 feet. 

3.0 Real Estate Requirements 
The easements obtained for the access roads, staging, and work units will need to persist through 
the construction phase and Adaptive Management phase of the project. The work limit 
boundaries can be viewed on the civil drawings, which are included in this appendix. The access 
road work limit boundaries include space for the travel way, shoulders, drainage, and cut and fill 
match points. The limits also include additional required buffer beyond the cut and fill match 
points. The work limits and easements shown on the drawings are subject to change based on 
completion of a site survey for the design phase. 

4.0 Utilities 
There is one known underground utility at the Chenoweth Run site. A sanitary sewer line owned 
by the Louisville Metropolitan Sewer District (MSD) runs under some of the work units and 
crosses under the channel. A profile was created for the sewer run and compared against the 
existing ground elevation. Based upon the proposed work and the minimum cover requirements 
in the MSD Design Manual, it was determined that the sewer will likely not be impacted by the 
work. The design can be tailored to avoid impacting the sewer line. A full site survey may reveal 
additional public or private utilities that will need to be avoided or relocated. 

5.0 Surveying and Mapping 
The horizontal coordinates used in the included civil drawings reference the Kentucky State Plane 
Coordinate System, North Zone. The horizontal datum is the North American Datum of 1983 
(NAD83), units of feet. The vertical datum used is the North American Vertical Datum of 1988 
(NAVD88), units of feet. Elevations used for access road planning were obtained from Digital 
Elevation Models (DEM). The DEMs used were developed using Light Detection and Ranging 
(LiDAR) by the State of Kentucky and were published in 2012. The resolution of the DEM is 
specified at 2 feet. The DEM was adequate for this phase of the project, but a full site survey will 
need to be performed for the design phase. The site survey should include a topographic survey, 
stream surveys, geotechnical exploration and classification, and utility mapping. 

6.0 Maintenance of Traffic 
No project work units are located adjacent to local public roads. All work units will be reached 
using improved or constructed access roads. All staging and storage areas will be located along 
the access roads and away from public roads. The only impact to public traffic on local roads 
will be from trucks entering and leaving the roadway from the access road. This impact will be 
mitigated in accordance with the Manual on Uniform Traffic Control Devices (MUTCD). 
However, it is anticipated that no detours, road closures (full or partial), or flaggers will be 
necessary. Only construction traffic and government inspection traffic are expected on the access 
roads. The access roads are planned as single lane. A combination of low design speed, spaced 
turnouts for passing, and a safety communication system are expected to be utilized to mitigate 
risk of collision. 
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7.0 Attachments 
7.1 Proposed Contractor Work Limits Drawings 
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Floyd’s Fork, Ecosystem Restoration February 2021 

1 INTRODUCTION 

This section of the report details the preparation of the cost estimate, which contains all 
appropriate feature accounts, and the development of the implementation schedule for the 
project. This project authority is Section 206 of the Continuing Authorities Program 
(CAP). The scope of work for the TSP includes work at all (4) sites and breaks down as: 

1. Chenoweth Run 
a. Hardwood Plantings 
b. Wetland Restoration 
c. Seeding – Basic Prairie Mix 

2. Long Run 
a. Hardwood Plantings 
b. Grade Control Structures 
c. Large Woody Debris 
d. Seeding – Basic Prairie Mix 

3. Glory Road 
a. Hardwood Plantings 
b. Wetland Restoration 

4. Walker Property 
a. Hardwood Plantings 
b. Wetland Restoration 

Additionally, work such as seeding disturbed areas, clearing and grubbing, stream 
crossings, erosion control, haul roads, and project signage have been accounted for at 
each site. 

2 REFERENCES 

 ER 1110-1-1300, Cost Engineering Policy & General Requirements, 26 Mar 
1993. 

 ER 1110-2-1302, Civil Works Cost Engineering, 30 June 2016. 
 EI 01D010, Construction Cost Estimates, 1 Sept 1997. 
 ER 1110-2-1150, Engineering & Design for Civil Works Projects, 31 Aug 1999. 
 ER 37-2-10 Change 89, Accounting And Reporting – Civil Works Activities, 31 

Oct 2000. 
 EC 11-2-187, Corps of Engineers Civil Works Direct Program: Program 

Development Guidance – Fiscal Year 2009, 30 Mar 2007. 
 EP 1110-1-8 Volume 2, Construction Equipment Ownership and Operating 

Expense Schedule – Region II, July 2007. 
 EC Bulletin No 2007-17, Application of Cost Risk Analysis Methods to develop 

Contingencies for Civil Works Total Project Costs, 10 Sep 2007. 
 EM 1110-2-1304, Civil Works Construction Cost Index System (CWCCIS), 30 

Sept 2020. 
 EC 1105-2-410, Review of Decision Documents, 22 Aug 2008 
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 ETL 1110-2-573, Construction Cost Estimating Guide for Civil Works, 30 Sept 
2008. 

3 PROJECT FEATURE ACCOUNTS AND ASSOCIATED SCOPE 

3.1 (01) LANDS & DAMAGES 
• This feature account covers all costs associated with Real Estate, including lands, 

easements, rights of way, etc. The cost estimate for this account was provided by the 
Real Estate PDT team member and inserted into the MII estimate and TPCS. More 
information can be found in the RE appendix/tab. 

3.2 (02) RELOCATIONS 
• Only known utility, across all 4 sites, exist at the Chenoweth Run property. This 

utility 36” PVC sewer, owned by Louisville Metro Sewer Division (MSD). This 
existing pipe has approx. 4’ of cover. 

• Because there are no in-stream construction activities, and the only construction 
activities in the vicinity of this pipe are plantings, it was determined by the 
Engineering PDT members that this utility would not require relocation or 
adjustment. 

• No cost for this account has been included. 

3.3 (06) FISH & WILDLIFE FACILITIES 
• This account is representative of the construction cost associated with the project as 

this is an Environmental Restoration project. 
• Hardwood Plantings refers to the planting of 495 tree seedlings and 435 shrub 

seedlings per acre, as well as covering the remaining area with native grass seed and 
straw cover in order to aid establishment of grass. 

• Wetland restoration consist of some earthwork to create the appearance of a natural 
depression. Due to poor soil conditions it was determined that a layer of clay fill 
would be required to brought in for each location. Additionally, there are plantings 
being considered as part of the restored wetland areas. 

• Instream work was assumed at consistent intervals, based on the overall length of 
stream being considered at each site. For example, in-stream grade control structures 
were assumed at (1) structure for every 500 LF of impacted stream. Similarly, Large 
Woody debris was assumed to be placed at (1) every 50 LF of impacted stream. 

• Some stream pumping has been included so that some construction can be done in a 
dry condition. The method by which this was estimated, accounts for the number of 
hours estimated to install a grade control structure divided by an 8-hour day. 
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3.4 (18) CULTURAL RESOURCES 
• These costs were provided by the archeological PDT member for the amount of 

$50,000. The TPCS assumes a 30% contingency on top of this number. 

3.5 (30) PLANNING, ENGINEERING, AND DESIGN 
• The work covered under this account includes project management, project planning, 

preliminary design, final design, geotechnical and HTRW investigations, hydraulic 
modeling, preparation of plans & specifications, engineering during construction, 
coordination efforts, contract advertisement, opening of bids, and contract award. 

• The cost for this account was estimated with input from the project manager, 
engineering design branch chief, planning chief, and the PDT for all anticipated tasks 
for this project. 

3.6 (31) CONSTRUCTION MANAGEMENT (S&A) 
• The work covered under this account includes contract supervision, contract 

administration, construction administration, technical management activities, and 
District office supervision and administration costs.  The cost for this account was 
estimated with input from the project manager, engineering design branch chief, 
planning chief, and historical S&A rates from other similar-sized projects. 

4 METHODOLOGY 

4.1 GENERAL 

The cost estimate was prepared using the Micro-computer Aided Cost Estimating System 
(MCASES) Second Generation (MII), version 4.4.2 for all feature accounts associated 
with construction. Applicable crews and equipment were applied in the estimate to 
correspond with the work being performed. Material prices were developed using the 
2016 MII Cost Book and quotes were obtained from suppliers, when available. 

4.2 COST METHODOLOGY 

4.2.1 Historical Unit Pricing 

In some instances, historical cost information was referenced and documented 
accordingly.  These historical references include past contract bid prices for projects of 
similar design and magnitude and recent government studies and cost estimates. 

4.2.2 Quote-in-Place 

In some instances, a quote from a subcontractor may have been received that included 
overhead and profit. In that case, no additional markups were included for 
subcontractor’s overhead. 
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4.2.3 Detailed MII Cost Estimate 

The MII estimating software was used to develop a construction sequence for each item 
of work and applying detailed line items and crews to perform the work.  Crews were 
developed in correspondence with the work being performed and estimated 
productivities. Wage rates were taken from a combination of the local Davis Bacon rates. 
The latest MII equipment database was also used and adjusted for current fuel and energy 
costs. Material prices were obtained through telephone solicitations with vendors, 
Internet suppliers, the MII Cost Book, and RS MEANS.  A summary level report of the 
MII cost estimate for the TSP can be found in Attachment A.   

4.3 DIRECT COSTS 

Direct costs are based on anticipated equipment, labor, and materials necessary to 
construct this project. Following formulation of the direct cost, a determination is made 
as to whether the work would be performed by the prime contractor or a subcontractor.  

4.3.1 Labor - Wage Determination 

Wage rates were taken from the latest Davis-Bacon wage determination. General 
Decision Number: KY20200072, Heavy Construction was used for determining wage 
rates. 

4.3.2 Equipment Costs 

The 2018 Equipment database, based on EP 1110-1-8, Construction Equipment 
Ownership and Operation Expense Schedule, Region II, was used and adjusted for 
current, local fuel and energy costs. 

4.3.3 Vendor Quotes 

Vendor quotes have been acquired and documented for the anticipated material costs for 
most features of work. 

4.3.4 Crews 

Project specific crews have been developed and applied to the detailed line items as 
appropriate. Crew members consist of selected complements of labor classifications and 
equipment pieces assembled to perform specific tasks.  Productivity has been assigned to 
each crew reflective of the expected output per unit of measure for the specific activities 
listed in the cost estimate.  In considering the crews and productivities, the engineer 
typically referenced other, similar work found in national reference manuals such as RS 
MEANS construction data, the MI Cost book, and other projects developed by USACE. 

4.3.5 Quantities 

Quantities were developed through coordination with appropriate PDT members. A 
heavy reliance on the team member assigned as the biologist is self-evident with this 
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being an ecosystem restoration project. Quantities were checked / verified by the 
estimator and adjusted to account for construction methodology, shrink, swell, waste, etc.  
Other associated sub-quantities were also developed by the estimator. 

4.4 INDIRECT COSTS 

4.4.1 Contract Acquisition Strategy 

Through discussions with the Project Manager (PM) & PDT, one contract is planned for 
the remaining work. The assumption is that the winning Prime contractor would self-
perform a small portion (~25%) of the major civil activities, while the remaining work 
will be subcontracted out.   

4.4.2 Prime Contractors 

4.4.2.1 Job Office Overhead (FOOH) 

Job Office Overhead (JOOH) is estimated by percentage within the estimate for the 
Prime contractor. The estimate of 15% is based on similar-sized projects and includes 
such items as project supervision, contractor quality control, contractor field office 
supplies, personal protective equipment, field engineering, and other incidental field 
overhead costs.  

4.4.2.2 Home Office Overhead (HOOH) 

For Home Office Overhead (HOOH) expense, the cost estimate includes an allowance 
applied as percentage at 10% of direct cost, plus field overhead.  HOOH includes items 
such as office rental / ownership costs, utilities, office equipment 
ownership/maintenance, office staff (managers, accountants, clerical, etc.), insurance, and 
miscellaneous. In reality, the range of home office overhead can be quite broad and 
depends largely on the contractor’s annual volume of work and the type of work that is 
generally performed by the contractor. 

4.4.2.3 Profit 

Profit was included as a running percentage of 8.0% for Prime based on Estimator 
judgement. 

4.4.2.4 Bond 

Bond was included as a running percentage of 1.5% (own work and subcontracted work). 

4.4.3 Subcontractors 

4.4.3.1 Overhead 

All subcontractor overhead costs are set to 15% JOOH and 10% HOOH (own work and 
subcontracted work) of direct cost to account their JOOH and HOOH costs.  The 
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exception is where the subcontractor has provided a quoted price including overhead. In 
that case, no additional markups have been included for subcontractor’s overhead. 

4.4.3.2 Profit 

Sub Profit was included as a running percentage of 8% based on estimator judgement. 

4.4.4 Escalation 

The contract was escalated to the mid-point of construction using EM 1110-2-1304, Civil 
Works Construction Cost Index System (CWCCIS), to account for potential inflation 
during construction. This is included in the TPCS file, not the cost estimate in MII.  

4.4.5 Contingency 

Contingency was applied based on the results of the Abbreviated Cost Risk Analysis, 
conducted 3 Sep 2020, with updates to specific risks and design features following. The 
contingency values vary depending on the feature of work (hardwood plantings, wetland 
restoration, etc.). Attachment B contains the results of the Abbreviated Risk Analysis and 
items identified during the meeting which have lead to the contingency values. 

5 TOTAL PROJECT COST SUMMARY 

The feasibility-level cost estimate for the Tentatively Selected Plan (Alternative 10) at 
the FY22 price level (Project First Cost) is $11,726,000. This estimate was escalated over 
the implementation schedule to generate a fully funded cost estimate in the amount of 
$12,436,000. 
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ATTACHMENT A 

RECOMMENDED PLAN MII SUMMARY REPORT 
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Print Date Thu 25 February 2021 
Eff. Date 1/20/2021 

U.S. Army Corps of Engineers 
Project : Floyds Fork, Section 206 - 2-23-2021 - Recommended Plan 

RECOMMENDED PLAN SUMMARY REPORT 
Study Authority: Section 206 of the Water Resources Development Act of 1996, Public Law 104-303 (33 U.S.C. § 2330) 

Time 13:29:24 

Title Page 

Non-Federal Sponsor: Future Fund Endowment, Inc. 

Study Purpose and Need: The purpose of this ecosystem restoration study is to investigate the feasibility of restoring significant ecosystem structure, function and 
processes in the Floyds Fork Watershed. The prior conversion of bottomland forests and wetlands to agricultural uses, as well as development in the surrounding 

headwater tributaries have reduced habitat diversity and altered natural stream process in Floyds Fork and its floodplain. These changes directly impact the lifecycle 
requirements of several threatened and endangered (T&E) species in the study area such as the Indiana bat, gray bat and running buffalo clover. In addition to T&E 

species, the Floyds Fork Watershed provides habitat to well over 100 species of birds and 20 mussel species, which represents the most diverse assemblage of mussels 
in any stream in Jefferson County, Kentucky. 

Estimated by Neal Ralston, LRL 
Designed by Feasibility Study, CAP - SECTION 206 
Prepared by Neal Ralston, LRL 

Preparation Date 1/20/2021 
Effective Date of Pricing 1/20/2021 

Estimated Construction Time 1,714 Days 
Checked by: Taylor Canfield, PE, CCE 

This report is not copyrighted, but the information contained herein is For Official Use Only (FOUO). 

Labor ID: KY72 EQ ID: EP18R02 Currency in US dollars TRACES MII Version 4.4 



Print Date Thu 25 February 2021 U.S. Army Corps of Engineers Time 13:29:24 
Eff. Date 1/20/2021 Project : Floyds Fork, Section 206 - 2-23-2021 - Recommended Plan 

RECOMMENDED PLAN SUMMARY REPORT Project Cost Summary Report Page 1 

Description Quantity UOM CostToPrime ContractCost Contingency SIOH Escalation ProjectCost 
Project Cost Summary Report 
Recommended Plan - Floyd's Fork Ecosystem Restoration, Sec
01 Lands and Damages 
06 Fish and Wildlife Facilities 

tion 206 1.00 LS 
1.00 LS 
1.00 LS 

8,073,044 
8,073,044 
1,238,401 
4,523,643 

9,822,306 
9,822,306 
1,238,401 
6,272,905 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

9,822,306 
9,822,306 
1,238,401 
6,272,905 

18 Cultural Resource Preservation 1.00 LS 50,000 50,000 0 0 0 50,000 
30 Planning, Engineering and Design 
31 Construction Management 

1.00 LS 
1.00 LS 

1,680,000 
581,000 

1,680,000 
581,000 

0 
0 

0 
0 

0 
0 

1,680,000 
581,000 

Labor ID: KY72 EQ ID: EP18R02 Currency in US dollars TRACES MII Version 4.4 
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ATTACHMENT B 

RECOMMENDED PLAN ABBREVIATED RISK ANALYSIS 
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Abbreviated Risk Analysis 
Project (less than $40M): Floyd's Fork Ecosystem Restoration, Section 206 

Project Development Stage/Alternative: Feasibility (Recommended Plan) 
Risk Category: Moderate Risk: Typical Project Construction Type 

Alternative: Recommended Plan (Alternative 10) 

Meeting Date: 9/3/2020 

Total Estimated Construction Contract Cost = $ 6,322,905 

CWWBS Feature of Work Contract Cost % Contingency $ Contingency Total 

01 LANDS AND DAMAGES Real Estate $ 1,238,401 0.00% $ - $ 1,238,401 

1 06 FISH AND WILDLIFE FACILITIES Hardwood Plantings $ 1,098,006 19.02% $ 208,850 $ 1,306,856 

2 06 FISH AND WILDLIFE FACILITIES Wetland Restoration $ 2,874,141 21.13% $ 607,325 $ 3,481,466 

3 06 FISH AND WILDLIFE FACILITIES Grade Control Structures $ 227,547 23.62% $ 53,756 $ 281,303 

4 06 FISH AND WILDLIFE FACILITIES Large Woody Debris $ 302,993 13.99% $ 42,389 $ 345,382 

5 06 FISH AND WILDLIFE FACILITIES Grading $ 336,476 18.40% $ 61,903 $ 398,379 

6 06 FISH AND WILDLIFE FACILITIES Stream Pump Around $ 89,744 16.65% $ 14,947 $ 104,691 

7 06 FISH AND WILDLIFE FACILITIES Seeding $ 105,174 13.99% $ 14,714 $ 119,887.77 

9 06 FISH AND WILDLIFE FACILITIES All Remaining Construction Items $ 1,238,824 17.10% $ 211,803 $ 1,450,627.43 

10 18 CULTURAL RESOURCE PRESERVATION Cultural Resource Preservation $ 50,000 20.00% $ 10,000 $ 60,000.00 

13 30 PLANNING, ENGINEERING, AND DESIGN Planning, Engineering, & Design $ 1,680,000 13.40% $ 225,163 $ 1,905,163 

14 31 CONSTRUCTION MANAGEMENT Construction Management $ 581,000 15.38% $ 89,340 $ 670,340 

XX FIXED DOLLAR RISK ADD (EQUALLY DISPERSED TO ALL, MUST INCLUDE JUSTIFICATION SEE BELOW) $ -

Totals 
Real Estate $ 1,238,401 0.00% $ - $ 1,238,401.00 

Total Construction Estimate $ 6,322,905 19.38% $ 1,225,687 $ 7,548,592 
Total Planning, Engineering & Design $ 1,680,000 13.40% $ 225,163 $ 1,905,163 

Total Construction Management $ 581,000 15.38% $ 89,340 $ 670,340 

Total Including Real Estate $ 9,822,306 15.68% $ 1,540,189 $ 11,362,495 





Acquisition Strategy Maximum Project Growth 30% 

AS-1 Hardwood Plantings •Contracting plan firmly established? 
•8a or small business likely? 

• Cost estimate assumes that 100% of the work will be 
completed by a subcontractor, with Prime Contractor Markups 
• Seen as the worst case scenario 
• 8(a) unlikely due to dollar amount of the Construction 

Negligible Unlikely 0 $1,098k 

AS-2 Wetland Restoration •Contracting plan firmly established? 
•8a or small business likely? 

• Cost estimate assumes that 100% of the work will be 
completed by a subcontractor, with Prime Contractor Markups 
• Seen as the worst case scenario 
• 8(a) unlikely due to dollar amount of the Construction 

Negligible Possible 0 $2,874k 

AS-3 Grade Control Structures •Contracting plan firmly established? 
•8a or small business likely? 

• Cost estimate assumes that 100% of the work will be 
completed by a subcontractor, with Prime Contractor Markups 
• Seen as the worst case scenario 
• 8(a) unlikely due to dollar amount of the Construction 

Negligible Possible 0 $228k 

AS-4 Large Woody Debris •Contracting plan firmly established? 
•8a or small business likely? 

• Cost estimate assumes that 100% of the work will be 
completed by a subcontractor, with Prime Contractor Markups 
• Seen as the worst case scenario 
• 8(a) unlikely due to dollar amount of the Construction 

Negligible Possible 0 $303k 

AS-5 Grading •Contracting plan firmly established? 
•8a or small business likely? 

• Cost estimate assumes that 100% of the work will be 
completed by a subcontractor, with Prime Contractor Markups 
• Seen as the worst case scenario 
• 8(a) unlikely due to dollar amount of the Construction 

Negligible Unlikely 0 $336k 

AS-6 Stream Pump Around •Contracting plan firmly established? 
•8a or small business likely? 

• Cost estimate assumes that 100% of the work will be 
completed by a subcontractor, with Prime Contractor Markups 
• Seen as the worst case scenario 
• 8(a) unlikely due to dollar amount of the Construction 

Negligible Unlikely 0 $90k 

AS-7 Seeding •Contracting plan firmly established? 
•8a or small business likely? 

• Cost estimate assumes that 100% of the work will be 
completed by a subcontractor, with Prime Contractor Markups 
• Seen as the worst case scenario 
• 8(a) unlikely due to dollar amount of the Construction 

Negligible Unlikely 0 $105k 

AS-9 All Remaining Construction Items •Contracting plan firmly established? 
•8a or small business likely? 

• Cost estimate assumes that 100% of the work will be 
completed by a subcontractor, with Prime Contractor Markups 
• Seen as the worst case scenario 
• 8(a) unlikely due to dollar amount of the Construction 

Negligible Unlikely 0 $1,239k 

AS-13 Planning, Engineering, & Design • Negligible Unlikely 0 $1,610k 

AS-14 Construction Management Negligible Likely 1 $581k 

 

 

 

 

 

 

 



Construction Elements Maximum Project Growth 25% 

CON-1 Hardwood Plantings • High risk or complex construction elements, site access, in-water? 

• Complete/Partial washout (flooding) during initial construction 
which would require replacement of feature                                   
• Due to large number of plantings, having an excellerated 
schedule scenario could make procurement of seedlings 
problematic 

Moderate Possible 2 $1,098k 

CE-2 Wetland Restoration • High risk or complex construction elements, site access, in-water? • Complete/Partial washout (flooding) during initial construction 
which would require replacement of feature Moderate Possible 2 $2,874k 

CE-3 Grade Control Structures • High risk or complex construction elements, site access, in-water? • Complete/Partial washout (flooding) during initial construction 
which would require replacement of feature Significant Possible 3 $228k 

CE-4 Large Woody Debris • High risk or complex construction elements, site access, in-water? • Complete/Partial washout (flooding) during initial construction 
which would require replacement of feature Significant Possible 3 $303k 

CE-5 Grading Significant Possible 3 $336k 

CE-6 Stream Pump Around • High risk or complex construction elements, site access, in-water? • Cost due to weather events have larger impact to features 
listed above Negligible Likely 1 $90k 

CE-7 Seeding • High risk or complex construction elements, site access, in-water? • Complete/Partial washout (flooding) during initial construction 
which would require replacement of feature Significant Possible 3 $105k 

CE-9 All Remaining Construction Items Moderate Possible 2 $1,239k 

CE-13 Planning, Engineering, & Design • High risk or complex construction elements? 

• No concern that the construction elements will affect the 
planning, engineering, and design. LRL is "new" to ecosystem 
projects - potential for outside consultation/schedule (time) 
increases during design 

Marginal Possible 1 $1,610k 

CE-14 Construction Management • Accelerated schedule or harsh weather schedule? • Site access and care of water issues could extend the duration 
of construction increasing the construction management cost. Marginal Possible 1 $581k 

 

 

 

 

 

 



Specialty Construction or Fabrication Maximum Project Growth 65% 
SC-1 Hardwood Plantings • Not applicable for this project. Negligible Unlikely 0 $1,098k 

SC-2 Wetland Restoration • Not applicable for this project. Negligible Unlikely 0 $2,874k 

SC-3 Grade Control Structures • Not applicable for this project. Negligible Unlikely 0 $228k 

SC-4 Large Woody Debris • Not applicable for this project. Negligible Unlikely 0 $303k 

SC-5 Grading • Not applicable for this project. Negligible Unlikely 0 $336k 

SC-6 Stream Pump Around • Not applicable for this project. Negligible Unlikely 0 $90k 

SC-7 Seeding • Not applicable for this project. Negligible Unlikely 0 $105k 

SC-9 All Remaining Construction Items • Not applicable for this project. Negligible Unlikely 0 $1,239k 

SC-13 Planning, Engineering, & Design • Not applicable for this project. Negligible Unlikely 0 $1,610k 

SC-14 Construction Management • Not applicable for this project. Negligible Unlikely 0 $581k 

 

 

 

 

 

 



Technical Design & Quantities Maximum Project Growth 30% 

T-1 Hardwood Plantings • Sufficient investigations to develop quantities? 

• Quantities based upon previous projects, unlikely to change 
(increase).                                                                                      
• Areas used at each site are expected to be a maximum and 
unlikely to increase 

Significant Unlikely 2 $1,098k 

T-2 Wetland Restoration • Sufficient investigations to develop quantities? 

• Potential for more than 3 feet over 25% of the area identified, 
will need to be removed. 
• Cost were added after the 9/3/2020 meeting to account for 1' 
of compacted clay fill, thus reducing the risk pontential 

Significant Unlikely 2 $2,874k 

T-3 Grade Control Structures • Sufficient investigations to develop quantities? • Qty of grade control structure may be more dependent on site 
rather than a "1 per 500 LF" scenario Marginal Possible 1 $228k 

T-4 Large Woody Debris • Sufficient investigations to develop quantities? • Estimate assumes placement along entire embankment/stream 
length Marginal Unlikely 0 $303k 

T-5 Grading • Estimate assumes grading along entire embankment/stream 
length Marginal Unlikely 0 $336k 

T-6 Stream Pump Around • Level of confidence based on design and assumptions? Marginal Unlikely 0 $90k 

T-7 Seeding • Level of confidence based on design and assumptions? Marginal Unlikely 0 $105k 

T-9 All Remaining Construction tems • Level of confidence based on design and assumptions? Basis of haul road width assumption may change Marginal Possible 1 $1,239k 

T-13 Planning, Engineering, & Design Negligible Unlikely 0 $1,610k 

T-14 Construction Management Negligible Unlikely 0 $581k 

 

 

 

 

 

 



Cost Estimate Assumptions Maximum Project Growth 35% 

EST-1 Hardwood Plantings 

• Assumptions regarding crew, productivity, overtime? 
• Site accessibility, transport delays, congestion? 
• Overuse of Cost Book, lump sum, allowances? 
• Reliability and number of key quotes? 

• Estimate/pricing was originally created using previous projects 
and the costbook.  • 
Sufficient discussions held to define the Hardwood Plantings, 
reducing the nubmer of assumptions needed 
• Material cost quoted from multiple vendors 

Moderate Unlikely 1 $1,098k 

EST-2 Wetland Restoration 

• Assumptions regarding crew, productivity, overtime? 
• Site accessibility, transport delays, congestion? 
• Overuse of Cost Book, lump sum, allowances? 
• Reliability and number of key quotes? 

• Estimate/pricing was originally created using previous projects 
and the costbook.  • 
Sufficient discussions held to define the Wetland Restoration, 
reducing the nubmer of assumptions needed 
• PDT feels the cost for wetlands, in the estimate, are worst 
case 

Marginal Likely 2 $2,874k 

EST-3 Grade Control Structures 

• Assumptions regarding crew, productivity, overtime? 
• Site accessibility, transport delays, congestion? 
• Overuse of Cost Book, lump sum, allowances? 
• Reliability and number of key quotes? 

• Estimate/pricing was originally created using previous project 
assumptions and the costbook.                                                      
• An actual number of structures has not be determined as the 
original assumption of 1 structure per 500 LF of stream was 
deemed reasonable by the PDT. 

Marginal Possible 1 $228k 

EST-4 Large Woody Debris 

• Assumptions regarding crew, productivity, overtime? 
• Site accessibility, transport delays, congestion? 
• Overuse of Cost Book, lump sum, allowances? 
• Reliability and number of key quotes? 

• Estimate/pricing was originally created using previous project 
assumptions and the costbook.                                                      
• An actual number of structures has not be determined as the 
original assumption of 1 structure per 50 LF of stream was 
deemed reasonable by the PDT. 

Marginal Unlikely 0 $303k 

EST-5 Grading • Assumptions regarding crew, productivity, overtime? • Estimate assumes grading along entire embankment/stream 
length - 30 feet on both sides of the stream Moderate Unlikely 1 $336k 

EST-6 Stream Pump Around • Some additional pumping could be required beyond what has 
been assumed Moderate Unlikely 1 $90k 

EST-7 Seeding • Seeding is applied in all locations which are to be disturbed, 
including haul roads at project completion Negligible Unlikely 0 $105k 

EST-9 All Remaining Construction Items • Haul Road width assumed at 20' Marginal Possible 1 $1,239k 

EST-13 Planning, Engineering, & Design • Lack confidence on critical cost items? 

• Based on a percentage of the construction costs. Will increase 
as complexity and scope of the project increases.                         
• Discussions with Engineering PDT members seemed to 
indicate a level of comfort with the $$ from the TPCS 

Marginal Possible 1 $1,610k 

EST-14 Construction Management • Lack confidence on critical cost items? 

• Based on a percentage of the construction costs. Will increase 
as complexity and scope of the project increases.                         
• Discussion were had with Construction about level of 
effort/involvement for this project 

Marginal Possible 1 $581k 



External Project Risks Maximum Project Growth 40% 

EX-1 Hardwood Plantings 

• Potential for severe adverse weather? 
• Political influences, lack of support, obstacles? 
• Unanticipated inflations in fuel, key materials? 
• Potential for market volatility impacting competition, pricing? 

No major external risk were identified or discussed. PDT 
determined it reasonable to assume some level of unexpected 
condition with material prices or market volatility 

Marginal Possible 1 $1,098k 

EX-2 Wetland Restoration 

• Potential for severe adverse weather? 
• Political influences, lack of support, obstacles? 
• Unanticipated inflations in fuel, key materials? 
• Potential for market volatility impacting competition, pricing? 

No major external risk were identified or discussed. PDT 
determined it reasonable to assume some level of unexpected 
condition with material prices or market volatility 

Marginal Possible 1 $2,874k 

EX-3 Grade Control Structures 

• Potential for severe adverse weather? 
• Political influences, lack of support, obstacles? 
• Unanticipated inflations in fuel, key materials? 
• Potential for market volatility impacting competition, pricing? 

No major external risk were identified or discussed. PDT 
determined it reasonable to assume some level of unexpected 
condition with material prices or market volatility 

Marginal Possible 1 $228k 

EX-4 Large Woody Debris 

• Potential for severe adverse weather? 
• Political influences, lack of support, obstacles? 
• Unanticipated inflations in fuel, key materials? 
• Potential for market volatility impacting competition, pricing? 

No major external risk were identified or discussed. PDT 
determined it reasonable to assume some level of unexpected 
condition with material prices or market volatility 

Marginal Possible 1 $303k 

EX-5 Grading 

• Potential for severe adverse weather? 
• Political influences, lack of support, obstacles? 
• Unanticipated inflations in fuel, key materials? 
• Potential for market volatility impacting competition, pricing? 

No major external risk were identified or discussed. PDT 
determined it reasonable to assume some level of unexpected 
condition with material prices or market volatility 

Marginal Possible 1 $336k 

EX-6 Stream Pump Around 

• Potential for severe adverse weather? 
• Political influences, lack of support, obstacles? 
• Unanticipated inflations in fuel, key materials? 
• Potential for market volatility impacting competition, pricing? 

No major external risk were identified or discussed. PDT 
determined it reasonable to assume some level of unexpected 
condition with material prices or market volatility 

Marginal Possible 1 $90k 

EX-7 Seeding 

• Potential for severe adverse weather? 
• Political influences, lack of support, obstacles? 
• Unanticipated inflations in fuel, key materials? 
• Potential for market volatility impacting competition, pricing? 

No major external risk were identified or discussed. PDT 
determined it reasonable to assume some level of unexpected 
condition with material prices or market volatility 

Marginal Possible 1 $105k 

EX-9 All Remaining Construction Items 

• Potential for severe adverse weather? 
• Political influences, lack of support, obstacles? 
• Unanticipated inflations in fuel, key materials? 
• Potential for market volatility impacting competition, pricing? 

No major external risk were identified or discussed. PDT 
determined it reasonable to assume some level of unexpected 
condition with material prices or market volatility 

Marginal Possible 1 $1,239k 

EX-13 Planning, Engineering, & Design 
• Potential for severe adverse weather? 
• Unanticipated inflations in fuel, key materials? Marginal Possible 1 $1,610k 

EX-14 Construction Management 
• Potential for severe adverse weather? 
• Unanticipated inflations in fuel, key materials? Marginal Possible 1 $581k 
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Printed:2/25/2021 
Page 1 of 2 

**** TOTAL PROJECT COST SUMMARY **** 

PROJECT: Floyd's Fork - Section 206, Ecosystem Restoration DISTRICT: Louisville District, LRL PREPARED: 2/25/2021 
PROJECT NO: 145625 
LOCATION: Louisville, KY POC:   CHIEF, COST ENGINEERING, Jim Vermillion 

This Estimate reflects the scope and schedule in report; P2_145625_Floyds_Fork_206_Draft_DPR__Feb_2021_tracked 

Civil Works Work Breakdown Structure ESTIMATED COST        PROJECT FIRST COST
      (Constant Dollar Basis) 

TOTAL PROJECT COST 
(FULLY FUNDED) 

WBS Civil Works 
NUMBER Feature & Sub-Feature Description

COST CNTG CNTG TOTAL 
  ($K)   ($K)   (%)    ($K)

ESC 
  (%)  

Program Year (Budget EC): 2022 
Effective Price Level Date: 1-Oct-21 

REMA NING Spent Thru: TOTAL FIRST 
COST CNTG COST 1-Jan-21 COST 
  ($K)   ($K)   ($K)   ($K)   ($K)

ESC 
  (%)  

COST CNTG FULL 
  ($K)   ($K)   ($K) 

06 FISH & W LDLIFE FACILITIES 
18 CULTURAL RESOURCE PRESERVATION 

CONSTRUCTION ESTIMATE TOTALS  

01 LANDS AND DAMAGES 

30 PLANNING, ENG NEERING & DESIGN 

31 CONSTRUCTION MANAGEMENT 

PROJECT COST TOTALS  

$6,273 $1,216 19.4% $7,489 
$50 $10 20.0% $60 

__________ __________ __________ 
$6,323 $1,226 19.4% $7,549 

$1,105 $133 12% $1,238 

$1,680 $225 13% $1,905 

$581 $89 15% $670 

__________ __________ __________ 
$9,689 $1,673 17% $11,362

3.0% 
3.0% 

3.0% 

3.0% 

4.0% 

4.0% 

$6,459 $1,252 $7,711 $7,711 
$51 $10 $62 $62 

_________ _________ __________ _____________ ______________ 
$6,511 $1,262 $7,773 $7,773 

$1,138 $137 $1,274 $1,274 

$1,747 $234 $1,981 $1,981 

$604 $93 $697 $697 

_________ _________ __________ _____________ ______________ 
 $10,000 $1,726 $11,726 $11,726 

7.4% 

7.4% 

3.5% 

9.5% 

6.1% 

$6,940 $1,345 $8,284 
$51 $10 $62 

_________ _________ ____________ 
$6,991 $1,355 $8,346 

$1,138 $137 $1,274 

$1,809 $242 $2,051 

$662 $102 $764 

_________ _________ ____________ 
$10,600 $1,836 $12,436

  CHIEF, COST ENG NEERING, Jim Vermillion 
ESTIMATED TOTAL PROJECT COST: $12,436

  PROJECT MANAGER, Tammy Markert EST MATED FEDERAL COST: 65% $8,083 
ESTIMATED NON-FEDERAL COST: 35% $4,352

  CHIEF, REAL ESTATE, Veronica Hiriams 
22 - FEASIBILITY STUDY (CAP studies): $160

  CHIEF, PLANN NG, Amy Babey EST MATED FEDERAL COST: 50% $130 
ESTIMATED NON-FEDERAL COST: 50% $30

  CHIEF, ENGINEER NG, John Bock 
ESTIMATED FEDERAL COST OF PROJECT $8,213

  CHIEF, OPERATIONS, Tim Fudge

  CHIEF, CONSTRUCTION, Kurt Daily

  CHIEF, CONTRACTING, Denise Bush

  CHIEF,  RM, Vicki Vasquez

  CHIEF, DPM, Linda Murphy 

Filename: CAP TPCS Floyd's Fork, Section 206 - Recommended Plan - 2-23-2021 
TPCS - ALT10 (REC) 



**** TOTAL PROJECT COST SUMMARY **** Printed:2/25/2021 
Page 2 of 2 

**** CONTRACT COST SUMMARY **** 

PROJECT: Floyd's Fork - Section 206, Ecosystem Restoration 
LOCATION: Louisville, KY 
This Estimate reflects the scope and schedule in report; P2_145625_Floyds_Fork_206_Draft_DPR__Feb_2021_tracked 

DISTRICT: 
POC:

Louisville District, LRL 
  CHIEF, COST ENGINEERING, Jim Vermillion 

PREPARED: 2/25/2021 

WBS Structure ESTIMATED COST PROJECT FIRST COST
Dollar Basis) 

                   (Constant TOTAL PROJECT COST (FULLY FUNDED) 

Estimate Prepared: 
Estimate Price Level: 

14-Jan-21 
1-Oct-20 

Program Year (Budget EC): 
Effective Price Level Date: 

2022 
1 -Oct-21 

RISK BASED 

WBS 
NUMBER 

A 

06 
06 
06 
06 
06 
06 
06 
06 
18 

Civil Works 
Feature & Sub-Feature Description

B 
PHASE 1 or CONTRACT 1 
Hardwood Plantings 
Wetland Restoration 
Grade Control Structures 
Large Woody Debris 
Grading 
Stream Pump Around 
Seeding 
All Remaining Work 
CULTURAL RESOURCE PRESERVATION 

COST 
  ($K)

C 

$1,098 
$2,874 

$228 
$303 
$336 
$90 

$105 
$1,239 

$50 

CNTG 
  ($K)

D 

$209 
$607 
$54 
$42 
$62 
$15 
$15 

$212 
$10 

CNTG 
  (%)  

E 

19.02% 
21.13% 
23.63% 
13.99% 
18.40% 
16.65% 
13.99% 
17.10% 
20.00% 

TOTAL 
  ($K)

F 

$1,307 
$3,481 

$282 
$345 
$398 
$105 
$120 

$1,451 
$60 

ESC 
  (%)  

G 

3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 

COST 
  ($K)

H 

$1,131 
$2,959 

$235 
$312 
$346 
$93 

$108 
$1,276 

$51 

CNTG 
  ($K)

I 

$215 
$625 
$55 
$44 
$64 
$15 
$15 

$218 
$10 

TOTAL 
  ($K) 

J 

$1,346 
$3,585 

$290 
$356 
$410 
$108 
$123 

$1,494 
$62 

Mid-Point 
Date

P 

2024Q3 
2024Q3 
2024Q3 
2024Q3 
2024Q3 
2024Q3 
2024Q3 
2024Q3 
2022Q1 

ESC 
  (%)  

L 

7.4% 
7.4% 
7.4% 
7.4% 
7.4% 
7.4% 
7.4% 
7.4% 

COST 
  ($K)

M 

$1,215 
$3,179 

$252 
$335 
$372 
$100 
$116 

$1,371 
$51 

CNTG 
  ($K)

N 

$231 
$672 
$60 
$47 
$68 
$17 
$16 

$234 
$10 

FULL 
  ($K) 

O 

$1,446 
$3,851 
$312 
$382 
$440 
$116 
$132 

$1,605 
$62 

__________ __________ _________ __________ 
CONSTRUCTION ESTIMATE TOTALS  $6,323 $1,226 19.4% $7,549 

_________ _________ __________ 
$6,511 $1,262 $7,773 $6,991 $1,355 $8,346 

01 LANDS AND DAMAGES $1,105 $133 12.0% $1,238 3.0% $1,138 $137 $1,274 2022Q1 $1,138 $137 $1,274 

30 PLANNING, ENGINEERING & DESIGN 
2.5%     Project Management 
1.0%     Planning & Environmental Compliance 

12.0%     Engineering & Design 
1.0%     Reviews, ATRs, IEPRs, VE 

$158 
$63 

$759 
$63 

$21 
$8 

$102 
$8 

13.4% 
13.4% 
13.4% 
13.4% 

$179 
$71 

$861 
$71 

4.0% 
4.0% 
4.0% 
4.0% 

$164 
$66 

$789 
$66 

$22 
$9 

$106 
$9 

$186 
$74 

$895 
$74 

2022Q2 
2022Q2 
2022Q2 
2022Q2 

0.9% 
0.9% 
0.9% 
0.9% 

$166 
$66 

$797 
$66 

$22 
$9 

$107 
$9 

$188 
$75 
$903 
$75 

1.0%

1.0%

2.0%

2.0%

3.1%

1.0%

    Life Cycle Updates (cost, schedule, risks) 
    Contracting & Reprographics 
    Engineering During Construction 
    Planning During Construction 
    Adaptive Management & Monitoring 
    Project Operations 

$63 
$63 

$126 
$126 
$196 
$63 

$8 
$8 

$17 
$17 
$26 
$8 

13.4% 
13.4% 
13.4% 
13.4% 
13.4% 
13.4% 

$71 
$71 

$143 
$143 
$222 
$71 

4.0% 
4.0% 
4.0% 
4.0% 
4.0% 
4.0% 

$66 
$66 

$131 
$131 
$204 
$66 

$9 
$9 

$18 
$18 
$27 
$9 

$74 
$74 

$149 
$149 
$231 
$74 

2022Q2 
2024Q3 
2024Q3 
2024Q3 
2024Q3 
2022Q2 

0.9% 
9.5% 
9.5% 
9.5% 
9.5% 
0.9% 

$66 
$72 

$144 
$144 
$223 
$66 

$9 
$10 
$19 
$19 
$30 
$9 

$75 
$81 
$163 
$163 
$253 
$75 

31 CONSTRUCTION MANAGEMENT 
5.7%     Construction Management 
1.0%     Project Operation: 
2.5%     Project Management 

$360 
$63 

$158 

$55 
$10 
$24 

15.4% 
15.4% 
15.4% 

$415 
$73 

$182 

4.0% 
4.0% 
4.0% 

$374 
$66 

$164 

$58 
$10 
$25 

$432 
$76 

$190 

2024Q3 
2024Q3 
2024Q3 

9.5% 
9.5% 
9.5% 

$410 
$72 

$180 

$63 
$11 
$28 

$473 
$83 
$208 

CONTRACT COST TOTALS  $9,689 $1,673 $11,362 $10,000 $1,726 $11,726 $10,600 $1,836 $12,436 

Filename: CAP TPCS Floyd's Fork, Section 206 - Recommended Plan - 2-23-2021 
TPCS - ALT10 (REC) 

   



Floyd’s Fork, Ecosystem Restoration February 2021 

ATTACHMENT D 

CONSTRUCTION SCHEDULE 

Appendix C: Cost Engineering 
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ANDY BESHEAR 
GOVERNOR 

TOURISM, ARTS AND HERITAGE CABINET 
KENTUCKY HERITAGE COUNCIL 

MICHAEL E. BERRY 
SECRETARY 

THE STATE HISTORIC PRESERVATION OFFICE 

410 HIGH STREET 

JACQUELINE COLEMAN 
LT. GOVERNOR 

FRANKFORT, KENTUCKY 40601 
(502) 564-7005 

CRAIG A. POTTS 
EXECUTIVE DIRECTOR & 

www.heritage.ky.gov STATE HISTORIC 
PRESERVATION OFFICER 

April 14, 2021 

United States Army Corps of Engineers 
ATTN: Mr. Jared Barrett 
P.O. Box 59 
Louisville, KY 40201-0059 

Re: Programmatic Agreement for Floyds Fork Aquatic Ecosystem Restoration Feasibility Study in Jefferson ad Bullitt 
Counties, Kentucky 

Dear Mr. Barrett: 

Please find enclosed the signed Programmatic Agreement (PA) that has been reviewed by my staff and which details the agreed upon 
measures to defer identification of historic properties potentially affected by the proposed stream restoration activities along Floyds 
Fork in Bullitt and Jefferson Counties, Kentucky. 

Our office finds that the PA provides sufficient structure to continue the Section 106 consultation process to develop an area of 
potential effect for the project, identify historic properties, and to incorporate consulting parties into the consultation process. We look 
forward to continuing consultation with you as the project develops, and to the development of a determination of effect and 
resolution of any adverse effects to historic properties resulting from this undertaking. 

We look forward to receiving the fully signed and executed version of this PA for our records after all parties have signed. Should you 
have any questions, please contact Chris Gunn of my staff at chris.gunn@ky.gov. 

Sincerely, 

Craig A. Potts, 
Executive Director and 
State Historic Preservation Officer 

CP:cmg KHC#61523 

An Equal Opportunity Employer 
    

    
    



PROGRAMMATIC AGREEMENT 
BETWEEN 

THE U.S. ARMY CORPS OF ENGINEERS 
AND 

THE KENTUCKY HERITAGE COUNCIL 
REGARDING 

THE FLOYDS FORK AQUATIC ECOSYSTEM 
RESTORATION FEASIBILITY STUDY 

IN 
JEFFERSON AND BULLITT COUNTIES, KENTUCKY 

WHEREAS, the U.S. Army Corps of Engineers, herein referred to as the “Corps,” and 
the Future Fund Endowment, Inc. plan to implement ecosystem restoration measures along 
Floyds Fork in Jefferson and Bullitt Counties, Kentucky (Undertaking), under authority of the 
Water Resources and Development Act of 1996 (33 USC 2330), as amended; and 

WHEREAS, the Undertaking is composed of the implementation of ecosystem 
restoration measures in four study areas (the Long Run, Walker, and Chenoweth Run study areas 
located in eastern Jefferson County and the Glory Road study area in northern Bullitt County); 
and 

WHEREAS, construction activities associated with the Undertaking will consist of hard 
wood plantings, wetland, stream bank and in-stream restoration, laydown yards, and access 
roads; and 

WHEREAS, the Corps, in consultation with the Kentucky State Historic Preservation 
Office (KY-SHPO) pursuant to 36 CFR Part 800, the regulations implementing Title 54 of the 
United States Code, Section 306108 (54 U.S.C. § 306108), has identified an Area of Potential 
Effects (APE) for the Undertaking that minimally includes the proposed contractor work limits, 
access roads, and laydown areas and the area of visual effects resulting from the Undertaking’s 
activities, including the alteration of topography and vegetation(see Attachment 1). The APE is 
based on the Undertaking as proposed at time of execution of this Programmatic Agreement 
(PA) and may be further refined as a result of additional consultation and as plans for the 
Undertaking are further developed; and 

WHEREAS, a review of existing information on historic properties identified one 
National Register of Historic Place (NRHP) listed property [Fisher House (JF-249)] located 
within a half mile of the APE and eight unevaluated archaeological sites [15JF482, 15JF495, 
15JF498, 15JF505, 15JF783, 15JF787, 15JF812, 15JF876] within the APE. The Corps will 
continue to complete identification and evaluation efforts for any other currently unidentified 
properties under the terms of this PA; and 

WHEREAS, the Corps will not be able to complete consultation regarding the final 
identification of historic properties for the Undertaking prior to the completion of the 
environmental document for compliance with the National Environmental Policy Act (NEPA), 
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making execution of this PA for the Undertaking appropriate by mutual understanding of the 
consulting parties; and 

WHEREAS, in accordance with 36 CFR § 800.2(c)(1) the Corps has consulted with the 
KY-SHPO on the proposed Undertaking and has determined that review and consultation 
pertaining to additional design development will be carried out during the design phase but 
before the implementation phase of the Undertaking in order for the Corps to fully assess the 
effects to historic properties, including those identified through additional survey; and 

WHEREAS, in accordance with 36 CFR § 800.2(c)(1) the Corps has initiated 
consultation with the Shawnee Tribe, Cherokee Nation, Eastern Band of Cherokee, United 
Keetoowah Band of Cherokee Indians in Oklahoma, Eastern Shawnee Tribe of Oklahoma, 
Absentee-Shawnee Tribe of Oklahoma, the Delaware Nation, and the Osage Nation because 
there may be religious or culturally significant properties within the APE; and 

WHEREAS, the Corps has consulted with the Delaware Nation and the United 
Keetoowah Band of Cherokee Indians in Oklahoma regarding the effects of the Undertaking on 
historic properties and have invited them to sign this PA as Concurring Parties; and 

WHEREAS, the Corps will consult with the Future Fund Endowment, Inc., Louisville 
Metro Government (Historic Preservation Officer), Preservation Kentucky, Filson Historical 
Society, Bullitt County Fiscal Court, Louisville Metro District 20 Council Member Stuart 
Benson, Floyds Fork Conservancy, Blackacre Conservancy, Saving Floyds Fork, and the 
Parklands of Floyds Fork regarding the effects of the Undertaking on historic properties and has 
invited them as Consulting Parties; and 

WHEREAS, in accordance with 36 CFR § 800.2(d), public involvement and an 
appropriate level of public notification for the Undertaking has been coordinated with the 
concurrent scoping, public review and comment, public meetings, and technical reviews as 
required under NEPA and its implementing regulations; and 

WHEREAS, in accordance with 36 C.F.R. § 800.6(a)(1), the Corps has notified the 
Advisory Council on Historic Preservation (ACHP) of its adverse effect determination with 
specified documentation, and the ACHP has chosen not to participate in the consultation 
pursuant to 36 C.F.R § 800.6(a)(1)(iii); and 

NOW, THEREFORE, the Corps and the KY-SHPO agree that the Undertaking shall be 
implemented in accordance with the following stipulations in order to consider the effect of the 
Undertaking on historic properties. 

STIPULATIONS 

The Corps shall ensure that the following measures are carried out: 
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I. CONSULTATION 

A. The Corps will continue to consult with KY-SHPO, Concurring Parties, and Consulting 
Parties to identify and assess the Undertaking’s effects on historic properties. The Corps 
shall ensure that 30 calendar days for review and comment is provided to KY-SHPO and 
all Consulting Parties for completion of the steps specified in 36 C.F.R § 800.4-6 before 
construction plans are finalized. This includes consultation to refine the APE, identify 
historic properties, evaluate eligibility, assess effects, and resolve any adverse effects. 

B. The Corps shall continue to consult with KY-SHPO, Concurring Parties and Consulting 
Parties during construction of the Undertaking, especially if cultural resources or historic 
properties are encountered. Other Consulting Parties, in addition to those listed above, 
may be identified during consultations. 

II. REFINE AREAS OF POTENTIAL EFFECTS (APE) 

The Corps has established the preliminary APE for the Undertaking minimally includes the 
proposed contractor work limits, access roads, and laydown areas and the area of visual effects 
resulting from the Undertaking’s activities, including the alteration of topography and 
vegetation. The Corps will refine the APE during the design phase of the Undertaking and 
propose what level of effort (LOE) will be needed to identify historic properties within the APE. 
The Corps will consult with the KY-SHPO, Concurring Parties, and Consulting Parties on the 
revised APE by providing updated maps and project activity descriptions, and reviewers will 
have 30 calendar days to review and comment. 

III. IDENTIFICATION AND TREATMENT OF ABOVE-GROUND AND 
ARCHAEOLOGICAL RESOURCES ELIGIBLE FOR INCLUSION IN THE 
NATIONAL REGISTER OF HISTORIC PLACES 

After concurrence on the APE and LOE, the Corps shall carry out investigations to identify and 
evaluate historic properties within the APE and to assess and, as required, resolve adverse 
effects. 

A. Professional Standards: The Corps shall require that all work be supervised by 
Preservation Professionals meeting the Professional Qualification Standards as set forth 
in Archeology and Historic Preservation; Secretary of the Interior’s Standards and 
Guidelines (48 FR 44716-44740). 

B. Identification of Historic Properties: Identification of historic properties and assessment 
of effects shall follow 36 C.F.R. 800.4 and 36 C.F.R. 800.5 and shall be performed in 
accordance with Archeology and Historic Preservation; Secretary of the Interior’s 
Standards and Guidelines (48 FR 44716-44740); and the Kentucky Heritage Council’s 
(KHC) Specifications for Conducting Fieldwork and Preparing Cultural Resource 
Assessment Reports (Sanders 2017)(KHC Specifications). 

C. The Corps will submit for review one electronic copy of any archaeological and cultural 
historic reports produced during identification efforts to KY-SHPO and Concurring 
Parties for review and comment. Reports shall include documentation for properties of 
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religious and cultural significance to the Tribes, recommendations on the historic 
significance and integrity of identified cultural resources, NRHP evaluations of identified 
cultural resources, and a determination of effect, including any conditions imposed, f or 
the specific Undertaking under review. Any archaeological or cultural historic survey 
reports will follow reporting guidelines outlined in the Specifications for Conducting 
Fieldwork and Preparing Cultural Resource Assessment Reports (Sanders 2017)(KHC 
Specifications). State site inventory forms will also be submitted alongside the reports. 
The Corps shall provide KY-SHPO and Concurring Parties with 30 days, from receipt of 
each report, to review and provide comments. Once concurrence has been achieved for 
both the results of the archaeological and cultural historic reports, three (3) hard and 
digital copies of the final report will be submitted to the KY-SHPO. 

D. Information concerning the identification and evaluation of historic properties, including 
field methods, NRHP evaluations, effects assessments, and overall results from the 
reports will be provided to Consulting Parties for comment. This information may take 
the form of the cultural resource reports (described above in Stipulation III.C) if they are 
determined through consultation with the Signatories of this PA not to contain 
confidential information as outlined in Stipulation IV. Consulting Parties will have 30 
days upon receipt of the information for comment. Based on the responses received from 
Consulting Parties and Signatories to this PA, the Corps may revise and resubmit reports 
and/or consultation information revised to include the requested information to the KY-
SHPO, Concurring Parties, and Consulting Parties for an additional 30-day review 
period. 

E. For archaeological sites identified during any archaeological survey of the APE, 
additional consultation with KY-SHPO and Tribes may be required, which would include 
Phase II archaeological assessment to make a determination of whether or not an 
archaeological site is eligible for listing to the NRHP. 

F. Resolution of Adverse Effects: If, through consultation with the KY-SHPO, Concurring 
Parties, and Consulting Parties, it is determined that the Undertaking will have an adverse 
effect on a historic property, the Corps shall follow the process described in 36 C.F.R. § 
800.6 to resolve adverse effects on historic properties. The Corps will consider any 
views concerning effects provided by KY-SHPO, Concurring Parties, and Consulting 
Parties. The Corps shall continue consultation to resolve adverse effects and may accept 
additional Consulting Parties into discussions at any point during consultation. The Corps 
shall notify the ACHP, pursuant to 36 C.F.R. § 800.6(a)(1), using its electronic 106 
notification system. 

IV. PROTECTION OF CONFIDENTIAL INFORMATION 

To the extent consistent with NHPA Section 304 (Title 54 of the United States Code, Section 
300310), the Archaeological Resources Protection Act (ARPA) Section 9(a), and other 
applicable federal and state laws, cultural resource data from this Undertaking will be treated as 
confidential by all Signatories of this PA and is not to be released to any person, organization or 
agency not a party to this PA. Confidentiality concerns for properties that may have traditional 
religious and cultural significance to the Tribes will be respected and will remain confidential to 
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the fullest extent permitted by law. The Corps may require data sharing agreements with any 
Consulting Party to this PA who is interested in obtaining specific confidential information. 

V. DISCOVERY OF HUMAN REMAINS 

A. Procedures for addressing the treatment of human remains and grave goods shall be 
guided by the Advisory Council on Historic Preservation’s (ACHP) “Policy Statement 
Regarding Treatment of Burial Sites, Human Remains, and Funerary Objects” (adopted 
by the ACHP on February 23, 2007), and other applicable Federal, State, and Local 
laws. If human remains are found during Project activities, construction activities within 
20 meters of the remains shall be halted and the County Coroner, local law enforcement, 
and the Corps archaeologist contacted. If the remains are determined to be of 
archaeological context, the Corps archaeologist shall be notified. The Corps 
archaeologist shall in turn notify the SHPO, all signatories to the PA, and Tribes with 
ancestral ties to the APE as necessary. If associated burial items, sacred items, or items 
of cultural patrimony are discovered, work shall cease immediately within a 200 foot 
radius of the discovery and the Corps archaeologist shall be notified. 

B. If the discovery is of prehistoric Native American Origin, the Corps shall provide written 
notification and documentation to the SHPO, all federally recognized Indian Tribes with 
ancestral ties to the location of the discovery, and other parties deemed appropriate by the 
Corps who have requested such notifications. The Corps shall consult with these parties 
to discuss avoidance, minimization of disturbance, or protocols for disinterment. 

VI. DURATION 

This PA will expire if its terms are not carried out within five (5) years from the date of its 
execution or after the completion of the Undertaking and the PA’s terms, whichever comes 
first. Prior to such time, the Corps may consult with the Signatories, Concurring Parties, and 
Consulting Parties to reconsider the terms of the PA and amend it in accordance with 
Stipulation X below. 

VII. POST-REVIEW DISCOVERIES 

In accordance with 36 C.F.R § 800.13(a)(1), the following provisions govern the actions to be 
taken if unanticipated cultural resources are encountered during Undertaking activities that may 
be historically significant, or unanticipated effects on historic properties occur: 

A. All work within the immediate vicinity (200 feet) will cease and reasonable efforts to 
protect the site will be implemented. Work within this area will not begin until Corps 
approval. 

B. The Corps shall notify the KY-SHPO, Concurring Parties, and Consulting Parties within 
48 hours of the discovery. Within five (5) business days of notification, the Corps will 
provide these parties with necessary documentation, the Corps official’s assessment of 
the NRHP eligibility of the property, and proposed actions to resolve any adverse effects. 
The KY-SHPO, Concurring Parties, and Consulting Parties shall respond within five (5) 
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business days of receiving the Corps assessment and documentation with their comments. 

C. USACE will consult with KY-SHPO, Tribes, and Consulting Parties to seek concurrence 
on ways to avoid, minimize, or mitigate adverse effects to eligible historic properties. 
USACE will ensure that the appropriate actions are carried out and documented with a 
Memorandum of Agreement (MOA). 

D. If concurrence cannot be reached between the Corps and the Signatories of this PA on the 
appropriate course of action to address adverse effects to a post-review discovery, then 
the Corps shall initiate the dispute resolution process set forth in Stipulation IX below. 

VIII. STATUS REPORTING 

Following the execution of this PA and until it expires or is terminated, the Corps shall provide 
all parties to this PA a status update detailing work undertaken pursuant to its terms at the end of 
each federal fiscal year. Such yearly updates shall include any scheduling changes proposed, any 
problems encountered, and a summary of disputes or objections on which the Corps has already 
consulted, and the Corps’ efforts to carry out the terms of this PA. The update shall be in 
memorandum format and will be distributed to the Signatories and Consulting Parties through 
electronic mail. 

IX. DISPUTE RESOLUTION 

A. Should any Signatory or Concurring Party to this PA object at any time to any actions 
proposed or the manner in which the terms of this PA are implemented, the Corps shall 
consult with such party to resolve the objection. If the Corps determines that such 
objection cannot be resolved, the Corps will: 

1. Forward all documentation relevant to the dispute, including the Corps’ proposed 
resolution, to the ACHP. The ACHP shall provide the Corps with its advice on the 
resolution of the objection within thirty (30) days of receiving adequate 
documentation. Prior to reaching a final decision on the dispute, the Corps shall 
prepare a written response that considers any timely advice or comments regarding 
the dispute from the ACHP, Signatories and Concurring Parties, and provide them 
with a copy of this written response. The Corps will then proceed according to its 
final decision. 

2. If the ACHP does not provide its advice regarding the dispute within the thirty (30) 
day period, the Corps may make a final decision on the dispute and proceed 
accordingly. Prior to reaching such a final decision, the Corps shall prepare a written 
response that considers any timely comments regarding the dispute from the 
Signatories and Concurring Parties to the PA and provide them and the ACHP with a 
copy of such written response. 

3. The Corps’ responsibility to carry out all other actions subject to the terms of this PA 
that are not the subject of the dispute remain unchanged. 
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B. If the ACHP or KY-SHPO is contacted by a Consulting Party or by a member of the public 
to discuss a concern or objection about the implementation of this PA, the contacted entity 
will notify the Corps within seven (7) business days of being contacted. If the Corps is 
contacted by a Consulting Party or by a member of the public to discuss a concern or 
objection about the implementation of this PA, the Corps will notify the Consulting Parties 
within seven (7) business days of being contacted. The Corps and Consulting Parties will 
discuss the concern or objection in order to develop an appropriate response. 

X. AMENDMENTS 

This PA may be amended when such an amendment is agreed to in writing by all Signatories. 
The amendment will be effective on the date a copy signed by all the Signatories is filed with the 
ACHP. 

XI. TERMINATION 

If any Signatory to this PA determines that its terms will not or cannot be carried out, that party 
shall immediately consult with the other Signatories to attempt to develop an amendment per 
Stipulation X above. If within thirty (30) days (or another time period agreed to by all 
Signatories) an amendment cannot be reached, any Signatory may terminate the PA upon written 
notification to the other Signatories. 

Once the PA is terminated, and prior to work continuing on the Undertaking, the Corps must 
either (a) execute a MOA pursuant to 36 C.F.R. § 800.6 or (b) request, take into account, and 
respond to the comments of the ACHP under 36 C.F.R. § 800.7. The Corps shall notify the 
Signatories as to the course of action it will pursue. 

XII. ANTI-DEFICIENCY PROVISIONS 

The Corps’ obligations under this PA are subject to the availability of appropriated funds, and 
the stipulations of this PA are subject to the provisions of the Anti-Deficiency Act. The Corps 
shall make reasonable and good faith efforts to secure the necessary funds to implement this PA 
in its entirety. If compliance with the Anti-Deficiency Act alters or impairs the Corps’ ability to 
implement the stipulations of this agreement, the Corps shall consult in accordance with the 
amendment and termination procedures found at Stipulations X and XI of this agreement. 

XIII. EXECUTION 

Due to currently existing coronavirus health and life safety concerns the Signatories and all 
parties named herein have agreed to execute this PA using handwritten signatures or by the use 
of electronic means. In addition, the Signatories and all parties named herein have agreed that 
the execution of this PA using legally binding counterparts is and shall be considered effective 
legal execution of same. 

Execution of this PA by the Corps and the KY-SHPO and implementation of its terms evidence 
that the Corps has considered the effects of this Undertaking on historic properties and afforded 
the ACHP an opportunity to comment and fulfilled its responsibilities under Title 54 of the 
United States Code, Section 306108. 
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PROGRAMMATIC AGREEMENT 
BETWEEN 

THE U.S. ARMY CORPS OF ENGINEERS 
AND 

THE KENTUCKY HERITAGE COUNCIL 
REGARDING 

THE FLOYDS FORK AQUATIC ECOSYSTEM 
RESTORATION FEASIBILITY STUDY 

IN 
JEFFERSON AND BULLITT COUNTIES, KENTUCKY 

Signed by hand written signature or electronically: 

CONCURRING PARTY: UNITED 
KEETOWAH BAND OF INDIANS IN 
OKLAHOMA 

BY: ______________________________________ 
Joe Bunch, 
United Keetoowah Band of Cherokee Indians in 
Oklahoma Chief 

DATE IF SIGNED BY HAND WRITTEN SIGNATURE: 
________________ ____, 2021 
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Attachments 

Attachment 1: Undertaking and the Preliminary Area of Potential Effects as Determined by the 
Corps 
Attachment 2: Points of Contact for Each Agency 
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Attachment 1: 
Undertaking and Preliminary Area of Potential Effects as Determined by the Corps 
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Long Run Study Area (APE) 

Floyds Fork Aquatic Ecosystem Restoration Feasibility Study PA 16 

    
 

 

  

      



Walker Study Area (APE) 
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Chenoweth Run Study Area (APE) 
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Glory Road Study Area (APE) 
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Attachment 2: 

Points of Contact 

U.S. Army Corps of Engineers 
Dan Vogler 
Chief, Planning Section 
United States Army Corps of Engineers 
Louisville District 
600 Dr. Martin Luther King Jr Place 
Louisville, KY 40202 
Desk: (502) 315-6829 
Email: dan.vogler@usace.army.mil 

Kentucky Heritage Council 
Nicolas Laracuente 
Program Administrator, Site Protection and Archaeology 
The Barstow House 
410 High Street 
Frankfort, KY 40601 
Desk: (502) 892-3614 
Email: nicolas.laracuente@ky.gov 
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