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1 INTRODUCTION 
 
Indiana Department of Transportation (INDOT) is initiating an erosion control project along State Route 
145 (SR 145) in Orange County, Indiana, adjacent to the Patoka Lake Reservoir owned and operated by 
the U.S. Army Corps of Engineers (USACE).  
 
1.1 PROJECT LOCATION 
 
The slide correction and sloughing/erosion correction project is located along SR 145 approximately 2.5 
miles north of SR 164, on the west bank of a peninsula jutting south into the lake and connected to 
another peninsula on the opposite (south) side of the lake by SR 145 (see Figure 1). The U.S. Geological 
Survey Project Location is: Orange County, Indiana; Patoka Township; T1S; R2W; Section 37; Greenbriar 
Quadrangle. The project is located at Latitude 38.405642N and Longitude -86.613695W (see Appendix A 
for maps of more specific project location). 
 
 
 
 
 
 
  
 
 
  
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Project vicinity map showing overview location of Patoka Lake in southern Indiana (top) and location of SR 
145 Bank Stabilization Project (bottom).  
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1.2 AUTHORIZATION AND PROJECT DESCRIPTION 
 
Patoka Lake was authorized by the United States Congress as part of the Flood Control Act of 1965. The 
lake was created by damming the Patoka River about 118.3 miles above its mouth to reduce flood 
damages downstream from the dam. The lake provides flood protection to the Patoka River valley and 
supplies water to the area’s communities. Primary project purposes are flood damage reduction, fish 
and wildlife management, and recreation. The project has prevented over $233.84 million dollars in 
cumulative flood damages through fiscal year 2016 (USACE).  
 
The proposed federal action to be undertaken by the USACE is issuance of a new roadway easement or 
amendment of an existing roadway easement on SR 145, issued to INDOT in 2005. Title 10 U.S. Code § 
2668 authorizes USACE to issue easements for rights-of-way (ROW) over land it controls for roadways or 
other purposes.  
 
1.3 PURPOSE OF PROPOSED PROJECT 
 
The purpose of INDOT’s proposed erosion control project is to correct the slide and surface erosion 
within the project area, shown in Appendix A, to improve safety and mobility along SR 145. Failure to 
correct the slides and erosion could result in further damage to the SR 145 roadway and its 
embankment to the point that the roadway is inoperable. The continued deterioration of the slope 
could result in safety concerns that merit closure of the roadway. SR 145 is the most direct route 
between the French Lick/West Baden Springs community, the largest community in Orange County 
(according to 2010 census data), and Interstate 64 (OCEDP, 2011). Loss of this route would add a 12.8 
mile (one way) detour for traffic using this route (see Appendix A). The large number of visitors which 
visit the lake annually (on average 385 thousand) contribute $12.95 million dollars to the local economy, 
which represents a sizable component of the economy in the local community (USACE). Closure of SR 
145 due to safety concerns would negatively impact the recreational component of the Patoka Lake 
Project purpose, dampening the local economy. 
 
1.4 NATIONAL ENVIRONMENTAL POLICY ACT OVERVIEW 
 
This   Environmental   Assessment  (EA) has   been   prepared   in   accordance   with   the   National 
Environmental Policy Act of 1969 (NEPA) and the Council on Environmental Quality’s (CEQ) Regulations 
(40 CFR §1500-1508), as reflected in the USACE’s Engineering Regulation, ER 200-2-2. The USACE’s ER 
200-2-2 supplements, and is used in conjunction with, the CEQ regulations. 
 
Within the regulations, a process is set forth where the USACE must assess the environmental effects of 
proposed federal actions and consider reasonable alternatives to their proposed actions. In general, 
NEPA requires federal agencies to make a series of evaluations and decisions that anticipate adverse 
effects on environmental resources. For those actions with the greatest potential to create significant 
environmental effects, the consideration of the proposed action and alternatives is presented in an 
Environmental Impact Statement. Where the potential effects of the proposed action are believed to 
not be significant, the agencies prepare an EA and Finding of No Significant Impact.  
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The CEQ’s NEPA Regulations do not contain a detailed discussion regarding the format and content of an 
EA, but an EA must briefly discuss the: 
 

• Need for the proposed action; 

• Proposed action and alternatives; 

• Probable environmental effects of the proposed action and alternatives; and 

• Agencies and persons consulted in the preparation of the EA. 

 
INDOT contracted Lochmueller Group, Inc., (hereafter referred to as Lochmueller Group) to coordinate 
with agencies and ensure compliance with the NEPA from a DOT standpoint. Much of the agency 
coordination provided in the appendices of this EA was conducted by Lochmueller Group and updated 
by USACE personnel during the development of this EA. Despite the eligibility of the proposed project 
for categorical exclusion from the NEPA by INDOT standards, the project is on USACE land and is not 
eligible for categorical exclusion from the NEPA, according to ER 200-2-2. The proposed erosion control 
project along SR 145 at Patoka Lake is accompanied by an EA to support the decision making. 

2 ALTERNATIVES 
 

When preparing an EA, the USACE should develop a range of alternatives that could reasonably achieve 
the need that the proposed action is intended to address. The issuance of a new or amendment to an 
existing roadway easement (the USACE federal action) could be tailored to either of the action 
alternatives described hereafter. The alternatives to be considered in this EA consist of two alternatives 
that would repair the sloughing/erosion problem via placement of riprap underlain by a geotextile layer, 
one of which would repair the slide via construction of a permanent retention system (Alternative 2); 
the other would repair the slide via embankment removal and reconstruction with a riprap slope 
(Alternative 3). Additionally, a No Action Alternative (NAA) is evaluated (Alternative 1), under which 
USACE would not issue or amend a roadway easement along SR 145, and INDOT would not take action 
within this area to address the erosion control problem. 
 
2.1 ALTERNATIVE 1 (NO ACTION ALTERNATIVE) 

 
Under this alternative, the existing road segment would be left in its current deteriorating condition. 
Continued pavement and shoulder maintenance would be required as the soil and slopes in the area 
continue to fail. This repeated patching and re-patching of failed pavement would continually add to the 
loads placed on the failing slope, which in turn would accelerate the failure of the slope. It is possible 
that the condition of the slope could deteriorate to the point that closure of the roadway and possibly 
an expensive emergency repair would be necessary to keep the roadway open and ensure safe passage 
for travelers along SR 145. Due to the proximity of Patoka Lake, closure of SR 145 would require lengthy 
detours and extreme inconvenience to the traveling public. Continued monitoring of the project site by 
INDOT maintenance crews would be absolutely necessary. It is for these reasons that the NAA is not 
recommended. There would be no need for additional ROW and no required utility relocations under 
the NAA. However, the loss of the direct route between the north and south sides of Patoka Lake from 
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closure of SR 145 under the NAA would lead to long term increases in noise and air pollution due to 
increased vehicle miles traveled via permanent traffic detours. Additionally, the NAA could lead to 
increases in turbidity during rain events from erosional runoff, as the bank would continue to erode. 

 
2.2 PERMANENT RETENTION SYSTEM (ALTERNATIVE 2) 

 
Alternative 2 includes 1) repair of the sloughing/erosion via placement of riprap underlain by a 
geotextile layer and 2) repair of the slide via construction of a permanent retention system. Figure 2 
shows approximate locations of both the slide and the sloughing/erosion correction disturbance areas. 
 
Construction of a permanent retention system (retaining wall) involves excavation of the slope surface 
where the soil and embankment has failed. The excavation area would include a vertical face at which 
either a drilled shaft wall or soldier pile wall would be constructed to resist the outward expansion 
forces of the underlying soil when subjected to traffic loading. Areas of distressed pavement would be 
reconstructed after the construction of the retaining wall. This alternative is not as cost-efficient as 
Alternative 3, which would involve embankment removal and reconstruction with a riprap slope, and 
therefore is not recommended. The structure would need to extend to an adequate depth to provide 
enough strength to resist active earth forces involved in the landslide, and as such would be expensive 
to construct. Typical cross-sections of both the riprap/geotextile layer solution and the retention system 
solution are included in Appendix B.  
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Figure 2. Approximate locations of proposed project disturbance areas, as well as the intermittent or ephemeral 
stream that would not be disturbed. More detailed maps of these areas can be found in Appendices A and G.  

 
2.3 PROPOSED ACTION—EMBANKMENT REMOVAL AND RECONSTRUCTION WITH A RIPRAP 

SLOPE (ALTERNATIVE 3) 
 
Alternative 3 includes 1) repair of the sloughing/erosion via placement of riprap underlain by a 
geotextile layer and 2) repair of the slide via embankment removal and reconstruction with a riprap 
slope. 

This alternative involves excavating the entirety of the failed soil at the slide location. It is important that 
the excavation extend down to include removal of the current slip surface. The excavation needs to 
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penetrate into competent bedrock, creating a rock key to prevent future slides at this location. The 
excavated area would then be replaced by riprap, which would extend into the bedrock key to lock it in 
place. Areas of pavement that had been excavated would then be reconstructed on the new fill. The 
riprap shall be brought to within 2.5 feet of the pavement base, where a 12-inch subgrade treatment 
layer shall be placed on top of 12 inches of compact aggregate prior to reconstruction of the pavement. 
Quantities of soil and rock that would be excavated, as well as quantities of excavated fill that would be 
utilized onsite after placement of riprap, are provided in Table 2 in Section 4.2 of this EA and in Appendix 
G. Depths of excavation for the erosion control aspect of the project are also provided in Section 4.2. 
This alternative would effectively correct and address the issues present at the slip surface, and would 
do so in a way that is much more feasible and cost effective than a permanent retention system. Typical 
cross-sections of both the riprap/geotextile layer solution (also used for Alternative 2) and the 
embankment removal and reconstruction with a riprap slope solution are included in Appendix B. While 
several of the Appendices from 2017 describe excavation of only the western shoulder of SR 145, the 
project requires excavation of one full lane of SR 145. However, one-lane traffic would be maintained for 
the entire length of construction. Portions of the Appendices from 2017 also reference repair or 
replacement of a drain pipe/structure under West County Road 1025, which intersects with SR 145 at 
the project location. However, this culvert would not be repaired or replaced as part of the proposed 
project. 
 
The area for which USACE would issue or amend a roadway easement along SR 145 for the purposes of 
the proposed project is approximately 3,500 square feet, and is depicted in the INDOT Project Plans 
provided in Appendix G. The approximate existing INDOT ROW is also depicted in this sheet. 
 
3 AFFECTED ENVIRONMENT—EXISTING CONDITIONS 

 
3.1 CLIMATE 

 
Climate within the study area is temperate with warm summers and moderately cold winters. The 
average annual temperature for the project region between 1981 and 2010 was 61-65 °F. During this 
same period, the average annual precipitation was 51-50 inches (NOAA).  
 
Figure 3 shows monthly averages (from 1981 to 2010) for temperature and precipitation, using data 
from the closest National Oceanic and Atmospheric Administration (NOAA) weather station with long-
term data, approximately 90 miles east-southeast of the study site at the Louisville International Airport 
(Network:ID GHCND:USW00093821). 
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Figure 3. Monthly temperature and precipitation averages, as well as average maximum and minimum 
temperatures, for Louisville, KY from 1981 to 2010. 
 
According to the U.S. Global Change Research Program, “extreme rainfall events and flooding have 
increased during the last century, and these trends are expected to continue […]” (USGCRP). 
 

3.2 SOILS AND GEOLOGY 
 

3.2.1 Geology and Physiography 
 
The project lies within the Southern Hills and Lowlands physiographic region, the Shawnee Hills Natural 
Region, and the Crawford Upland Section (physiographic sub-region). The bedrock of the project site is 
within the Stephensport Group, which is comprised of sandstone, micritic and skeletal limestone, and 
shale of the Mississippian Age, and is 130 to 230 feet thick. The Crawford Upland Section is 
characterized by heterogeneous, interbedded sedimentary rocks exhibiting an array of degrees of 
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resistance to dissolution and/or erosion, which forms gently rolling hills and terraced slopes (Bartlett, 
1983). “ One physiographic natural feature, Tillery Hill, is approximately 1.4 miles north-northeast of the 
project site, just east of SR 145, and peaks at elevation 711 feet above sea level (asl [IGS, IMAP]). “The 
Crawford Upland is a hilly topography with deep ravines and valleys eroded into sandstones, shales, and 
limestones. These limestones are known to develop karst subterranean drainage to springs in the region 
[…]” (Lochmueller Group’s Karst Report; provided in Appendix C). “Mapping from the Indiana Geological 
Survey (IGS) determined there are no known caves or karst springs in the project area. An onsite karst 
inspection was completed for the project survey area on February 16, 2017 by a Lochmueller Group 
licensed professional geologist,” and revealed that “There are no known expected direct impacts to 
karst related to the proposed construction activities and there are no known cave or spring entrances in 
the project area.” On June 23, 2017, IGS confirmed that no unusual and/or problem geological features 
exist within the project limits, there have been no existing or potential mineral resources identified in 
this area, and there are no active or abandoned mineral resources extraction sites located nearby 
(Appendix C). 
 
3.2.2 Soil Associations 
 
Valley alluvium and lacustrine fine sand and silt comprise the upper 50 feet of the geologic column 
within the study area (Bartlett, 1983).  
 
The soils description from the Natural Resources Conservation Service (NRCS) Soil Resource Report for 
the project area (provided in Appendix D) is as follows:  

 
AcmF - Adyeville-Welston silt loams: Slopes are 18 to 50 percent. This component is on structural 
benches. The parent material consists of loamy residuum over sandstone and shale. Depth to a root 
restrictive layer, bedrock, paralithic, is 20 to 40 inches. The natural drainage class is somewhat 
excessively drained. Water movement in the most restrictive layer is very low. This soil is not 
flooded. It is not ponded. This soil does not meet hydric criteria. 
 
WhfC2 - Wellston silt loam: Slopes are 6 to 12 percent. This component is on hills on uplands. The 
parent material consists of thin fine-silty noncalcareous loess over loamy residuum weathered from 
sandstone and shale. Depth to a root restrictive layer, bedrock, paralithic, is 40 to 69 inches. The 
natural drainage class is well drained. Water movement in the most restrictive layer is very low. This 
soil is not flooded. It is not ponded. This soil does not meet hydric criteria. 
 
WppD2 - Wellston-Adyville-Ebal silt loams: Slopes are 12 to 18 percent. This component is on 
structural benches. The parent material consists of thin loess and residuum. Depth to a root 
restrictive layer, bedrock, paralithic, is 40 to 60 inches. The natural drainage class is well drained. 
Water movement in the most restrictive layer is very low. Available water to a depth of 60 inches (or 
restricted depth) is moderate. This soil is not flooded. It is not ponded. This soil does not meet 
hydric criteria. 
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The soil at the study site is experiencing erosion from lake waves (see Figure 4) and, apparently, from 
run-off coming from W Newton Stewart Road, or West County Road 1025 Road (see Figures 5 and 6, as 
well as the photo on the title page of this EA).  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Figure 4. Portion of the erosion/sloughing area. Erosion in this area seems to be caused by lake wave action. 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Aerial view of the slide correction area with an arrow indicating flow of runoff water, which could be the 
cause of the slide. Red oval shows location of the slide, including where the slide is encroaching on SR 145. 
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Figure 6. View of the slide correction area. Dipping and bowing of the guardrail from the slide is apparent. The edge 
of the slide, in the background in the right third of the frame, is also apparent. 
 
3.2.3 Hydric Soils 
 
The study area does not contain any hydric soils. 
 
3.3 SURFACE WATER AND OTHER AQUATIC RESOURCES 
 
3.3.1 Surface Water  
 
Patoka Lake consists of 25,800 acres of land and water, with 8,800 acres of lake in the summer.  The 
dam is located approximately 118.3 miles above the mouth of the Patoka River, a tributary of the 
Wabash River. According to the Indiana Department of Environmental Management (IDEM), Patoka Lake 
is impaired due to concentrations of mercury in fish tissues which exceed the U.S. EPA’s standards for 
healthy consumption and is within EPA’s parameters for all other water quality metrics (IGS, IMAP). 
Patoka Lake is utilized for flood protection, recreation, and water supply, and provides habitat for fish 
and other fauna.  
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An intermittent or ephemeral stream exists between the slide and sloughing/erosion correction 
disturbance areas (see Figure 2).  
 
3.3.2 Groundwater  
 
The study site lies within the Buffalo Wallow, Stephensport, and West Baden Groups Aquifer System. 
This bedrock aquifer system, composed mainly of shale, limestone, and sandstone, is not regarded as a 
major groundwater resource in Orange County. Depth to bedrock surface may be less than 20 feet on 
higher ground but may be up to 45 feet in valley bottoms. Depths to wells range from 26 to 445 feet 
(Grove, 2003). 
 
Lochmueller Group completed a Karst Report for this project (provided in Appendix C). According to this 
report, the project is within the “Potential Karst Features Region” for the Karst Memorandum of 
Understanding (MOU) dated October 13, 1993. The nearest karst spring to the project area is located 5.7 
miles to the northeast, the nearest cave is located 3.1 miles to the southeast, and the nearest sinkhole 
to the project area is located 1.1 miles to the northeast. The report revealed that “[…] there are no 
known cave or spring entrances in the project area.” 
 
3.3.3 Floodplains 
 
The study site is partially located within the Federal Emergency Management Agency’s (FEMA) 100-year 
floodplain (see Figure 7). Some of the work closer to the water is within the floodplain, while some work 
higher in elevation would not be in the floodplain. No work would occur within a regulatory floodway. 
 
 
 
 
 
   
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7. FEMA map of 1% chance, or 100-year floodplain, zone (Zone A indicated in blue). Rough approximations 
of the sloughing/erosion and slide correction areas are indicated by the large and small red ovals, respectively.  
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3.3.4 Wetlands 
 
The U.S Fish and Wildlife Service’s (USFWS) National Wetlands Inventory (NWI) Map does not indicate 
the presence of any wetlands within the project footprint (see Figure 8). Additionally, sites visit by 
USACE personnel on December 20, 2018 and by Lochmueller Group personnel on October 5, 2016 
confirmed that no wetlands are within the proposed project footprint. 

 
Figure 8. USFWS NWI map. General location of project is indicated with red oval. The only “wetland” that would be 
impacted by the project would be Patoka Lake (dark blue).   
 
3.4 FISH AND WILDLIFE HABITATS 
 
3.4.1 Terrestrial and Aquatic Vegetation 
 
Existing ground cover within the project limits includes INDOT mowed/maintained ROW grasses. Small 
scattered trees are located along the toe of the embankment and a group of larger trees is located near 
the northern extent of the project. The small patch of trees is approximately 0.06 acre in size, and 
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includes white oak, red oak, ash, maple, cedar, and sycamore trees (see Figures 9 and 10). Little to no 
aquatic vegetation exists within the project area; none was observed during the site visit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9. Small patch of trees (indicated with light blue), approximately 0.06 acre in size, near northern 
extent of project to be removed during construction.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10. View from across SR 145 of small patch of trees (indicated with light blue), approximately 0.06 
acre in size, near northern extent of project to be removed during construction. 
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3.4.2 Fauna 
 
Common mammals that can be found around Patoka Lake include white-tailed deer, fox, woodchuck, 
opossum, and gray squirrel. Birds that call the lake and surrounding forest home include turkey, pileated 
woodpecker, several neotropical migrant songbirds, and migratory waterfowl (NFF). Additionally, due to 
the karst topography in the study region, both aquatic and terrestrial cave obligate species are present 
in the county. The lake also provides habitat for freshwater jellyfish, an array of fish species, such as 
bluegill, longear sunfish, largemouth bass, gizzard shad, and green sunfish, and bald eagle nesting sites 
(IDNR a; Carnahan, 2008). The IDNR introduced river otters and osprey to the lake (IDNR a). 
 
3.4.3 Terrestrial and Aquatic Habitat 
 
Terrestrial vegetation at the project site offers marginal habitat for terrestrial species. The land that 
comprises the project site is constrained on one side by Patoka Lake and on the other by State Route 
145, and vegetation consists mainly of INDOT mowed/maintained ROW grasses, with one small patch 
(approximately 0.06 acre in size) of trees at the northernmost extent of the project site. Patoka Lake 
serves as habitat for twenty-one or more fish species (Carnahan, 2008). 
 
3.5 THREATENED AND ENDANGERED SPECIES 
 
3.5.1 Federal  
 
The USFWS’s Information, Planning, and Consultation System (IPaC) website lists the threatened 
northern long-eared bat (Myotis septentrionalis) and the endangered Indiana bat (Myotis sodalis) as 
potentially occurring at the project site. The IPaC report and the Official Species List from the USFWS 
Bloomington Field Office is provided in Appendix E.  
 
3.5.2 State  
 
Indiana classifies listed species as state-endangered, state-threatened, or state-rare (IDNR b). State-
endangered species have “less than five occurrences in the state” and are “at the brink of extinction 
now throughout all or a significant portion of its range.” State-threatened species have “six to ten 
occurrences in the state,” are “likely to be at the brink [of extinction] in the near future,” and are “likely 
to become endangered species within the foreseeable future throughout all or a significant portion of its 
range.” State-rare species have “eleven to twenty occurrences in the state” and are “rare or uncommon, 
but not immediately threatened” (IDNR b). 
 
Orange County may harbor thirteen invertebrate, one fish, one amphibian, two reptile, four bird, three 
mammal, and six vascular plant species that are classified by the state as threatened, endangered, or 
rare. The complete list of Indiana endangered, threatened, and rare species which may reside in Floyd 
County is provided in Appendix E. 
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Lochmueller Group’s early coordination with IDNR in 2017, and updated coordination by USACE in 2019, 
revealed that the state threatened slick-seed wild-bean (Strophostyles leiosperma) has been 
documented immediately northeast of the project area, and that a state endangered osprey (Pandion 
haliaetus) nest is 1,400 feet away from the proposed project (DNR #: ER-19768).  
 
The Karst Report by Lochmueller Group (Appendix C) indicated that “there are no known cave or spring 
entrances in the project area that may be utilized by troglobitic species1.” No surveying for state-listed 
species has taken place. However, a number of state-listed species are highly unlikely to be within the 
project area due to habitat requirements that are not present at the study site. These species and the 
reason for their likely absence from the study area are presented in Table 1.  
 
Table 1. State-listed species unlikely to be present at the study site and the reason(s) for their unlikely presence. 
 

Species Name Common Name Reason for Unlikely Presence or Impact at Study Site 

Cauloxenus stygius 
Northern cavefish 
commensal copepod No karst/cave habitats observed at study site 

Diacyclops jeanneli Jeannel's Cave 
Copepod No karst/cave habitats observed at study site 

Pseudocandona 
jeanneli 

Jeannel's Cave 
Ostracod No karst/cave habitats observed at study site 

Arrhopalites ater Black medusa cave 
springtail No karst/cave habitats observed at study site 

Arrhopalites bimus Springtail No karst/cave habitats observed at study site 

Pseudosinella fonsa Fountain cave 
springtail No karst/cave habitats observed at study site 

Pseudosinella 
collina 

Hilly springtail No karst/cave habitats observed at study site 

Pseudanophthalmus 
youngi 

Young’s cave ground 
beetle No karst/cave habitats observed at study site 

Apochthonius 
indianensis 

Indiana cave 
pseudoscorpion No karst/cave habitats observed at study site 

Kleptochthonius 
packardi 

Packard’s cave 
pseudoscorpion No karst/cave habitats observed at study site 

Porhomma 
cavernicola 

Appalachian cave 
spider No karst/cave habitats observed at study site 

Amblyopsis hoosieri Hoosier cavefish No karst/cave habitats observed at study site 

Crotalus horridus Timber Rattlesnake 

“In the central Midwest, optimum habitat for the timber 
rattlesnake is a high, dry ridge with oak-hickory forest 
interspersed with open areas and deciduous forest, especially 
along hilltop rock outcrops in thick woods”—This type of habitat 
is not available at the project site. 

 
 
 
 

1Troglobitic species are those that must live in underground habitats, such as caves. 
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3.5.3 Critical Habitat 
 
There are no federally designated critical habitats at the project site. 
 
3.6 RECREATIONAL AND AESTHETIC RESOURCES  
 
3.6.1 Local Resources  
 
Patoka Lake offers opportunities for archery, boating, cross-country skiing, fishing, ice fishing, disc golf, 
hiking, biking, hunting, picnicking, swimming, waterskiing, camping, as well as opportunities for learning 
about the area’s history and organisms that call the area home, through the IDNR’s interpretive 
program. The large number of visitors which visit the lake annually contribute $12.95 million dollars to 
the local economy, which represents a sizable component of the economy in the local community 
(USACE). Additionally, the project has prevented over $233.84 million dollars in cumulative flood 
damages through fiscal year 2016 (USACE). 
 
3.6.2 Regional Resources 
 
Opportunities for the above-mentioned activities draw people seeking to recreate not only from 
surrounding counties in Indiana but also from Illinois, Kentucky, and Ohio. The project averages 385 
thousand visitors annually (USACE). 
 

3.7 CULTURAL RESOURCES 
 
A cultural resources survey of the proposed undertaking was carried out on May 9, 2017 by Cultural 
Resource Analysts, Inc. (CRA). CRA reviewed records available online through the Indiana State Historic 
Architectural and Archaeological Research Database in May 2017. This review found that no 
archaeological sites or historic properties are located within the proposed undertaking. 
 

3.8 AIR QUALITY 
 
Orange County is in attainment of all U.S. EPA air quality standards as of January 3, 2019 (IDEM a). The 
area is rural and surrounded by National Forest and, not surprisingly, the county has always been in 
attainment of U.S. EPA air quality standards. 
 
3.9 NOISE 
 
Apart from vehicular traffic on SR 145, there is very little noise in the vicinity of the project site. Other 
sources of noise which are seasonal and temporary in nature may include recreational boating and 
mowing of an adjacent farm field. 
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3.10 HAZARDOUS AND TOXIC SUBSTANCES 
 
The U.S. EPA’s Envirofacts website was queried to identify the presence of EPA-regulated facilities within 
one mile of the project sites. The Envirofacts website contains information collected from regulatory 
programs and other data relating to environmental activities with the potential to affect air, water, and 
land resources in surrounding areas. There are no EPA-regulated facilities within two miles of the project 
site.  
 

3.11 SOCIOECONOMIC AND ENVIRONMENTAL JUSTICE 
 
3.11.1 Executive Order 12898 Environmental Justice 
 
Under Executive Order (EO) 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. 
 
The EPA’s EJScreen environmental justice mapping tool was used to assess the environmental and 
demographic indicators within the project area. According to the EPA’s EJScreen Report provided in 
Appendix F, which uses U.S. Census Bureau Data, minorities make up approximately 4% of the 
population living within 5 miles of the project site, compared to the state average of 20%. In this same 
area, approximately 35% of the population is considered low income compared to the state average of 
34%. Minorities make up approximately 19% of the population living within 50 miles of the project site. 
In that same area, approximately 38% of the population is considered low income. 
 
3.11.2 Executive Order 13045 Protection of Children 
 
Under this order, federal agencies must identify and assess environmental health and safety risks that 
may disproportionately affect children as a result of the implementation of federal policies, programs, 
activities, and standards. According to EJScreen (see Appendix F), approximately 2% of the population 
within 5 miles of the project site is under five years of age, compared with the state average of 6%. 
Approximately 6% of the population within 50 miles of the project site is under five years of age.  
 
4 ENVIRONMENTAL EFFECTS OF ALTERNATIVES 
 
4.1 CLIMATE 
 
Because both action alternatives would extend into the competent bedrock, they would be resilient to 
increased precipitation anticipated with future climate changes. The proposed action involves 
penetration into competent bedrock, creating a rock key to prevent future slides at the site. The 
excavated area would then be replaced by riprap, which would extend into the bedrock key to lock it in 
place.  
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The NAA would result in increased turbidity within Patoka Lake due to increased frequency of extreme 
rainfall events and continued erosion.  
 
4.2 SOILS 
 
Embankment Removal and Reconstruction with a Riprap Slope (Alternative 3) 
The proposed project would aim to stabilize soil at the project site, to protect the adjacent road that is 
currently a safety risk. Implementation of the project would not convert prime farmland or negatively 
affect land in any way. The draft EA will be provided to both the NRCS and the IGS during the public 
review period and any recommendations will be considered and incorporated into designs and/or plans 
where appropriate. Quantities of soil and rock that would be excavated, as well as reused at the site, are 
provided in Table 2 below. The total amount of excavation would be approximately 12,206 cubic yards 
(CY), the total amount of excavated material to be utilized onsite would be 995 CY, and the total amount 
of excavated soil/rock that would not be utilized onsite would be approximately 11,013 CY. 
 
Table 2. Approximate quantities, in cubic yards, of soil and rock that would be removed as part of the proposed 
project. 
 

EARTHWORK SUMMARY (Cubic Yards) 
 Excavation Fill Available Fill Which will be Utilized Onsite 
Surface Erosion Correction 2,935 2,935 5 
Slide Correction 8,830 8,830 950 
Shoulder Reconstruction 441 441 0 
    
                         Totals 12,206 12,206 995 

 
Excavation for the erosion correction aspect of the project would extend from approximately 559 feet 
asl to approximately 529 feet asl.  
 
Permanent Retention System (Alternative 2) 
Alternative 2 would also aim to prevent soil erosion at the project site and would not negatively affect 
prime farmland or the land at the site in any way. 
 
No Action Alternative (Alternative 1) 
Under the No Action Alternative (NAA), soil adjacent to SR 145 at the proposed project site would 
continue to erode. 
 
4.3 SURFACE WATER AND OTHER AQUATIC RESOURCES 
 
4.3.1 Surface Water 
 
Implementation of both Alternatives 2 and 3 would involve post-construction stormwater and water 
quality measures. The following measures are quoted from the Erosion and Sediment Control General 
Notes (provided in Appendix G) of INDOT’s Road Plans for the proposed project, although they would 
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apply to Alternative 2 as well. To ensure stormwater does not contain excessive amounts of total 
suspended solids (TSS), “upon completion of site grading, all disturbed areas of the site [would] be 
permanently seeded and stabilized to reduce the amount of sediment leaving the site.” Additionally, “all 
existing vegetation outside of the project limits [would] not be disturbed, and this vegetation [would] 
continue to filter out pollutants from the stormwater prior to it leaving the site, and entering into 
[Patoka Lake].” Seeded areas would be “established as permanent vegetated filter strips and swales in 
accordance with the Indiana Storm Water Quality Manual (SWQM). Chapter 8 of the Indiana SWQM 
identifies 81% removal of total suspended solids (TSS) through the use of vegetated swales. Vegetated 
filter strips are anticipated to remove greater than 81% TSS.” Post-construction, the site would be 
inspected for scour. Eroded areas would be repaired and revegetated. “These measures [would] be 
implemented, as needed, based on regular inspections by the appropriate government agency.” USACE 
and/or INDOT project personnel could inspect the construction area on a regular basis. The project site 
would not need to be revisited for inspections after permanent seeding reaches 100% coverage and 70% 
density, unless future ground disturbance were to occur.  
 
Embankment Removal and Reconstruction with a Riprap Slope (Alternative 3) 
All work would be completed above the winter and summer pool elevations of Patoka Lake. Therefore, a 
Section 401 Water Quality Certification would not be required for this project. However, a 
Construction/Land Disturbance Storm Water Permit (327 IAC 15-5, Rule 5 Permit), IDEM’s “general 
permit program that targets construction activities that result in land disturbance of one acre or more” 
would be required (IDEM b). IDEM would be responsible for oversight and monitoring to ensure 
stormwater is properly controlled and filtered prior to entering Patoka Lake. To minimize temporary 
turbidity increases in Patoka Lake during construction due to runoff carrying sediment, temporary silt 
fences, vegetative filter strips, filter sock filter berms, and erosion control blankets would be utilized. 
Locations of filter socks that would be utilized are depicted in plan sheets within Appendix G. In 
accordance with INDOT Specification 205, the contractor would develop a Storm Water Quality Control 
Plan. The contractor would adhere to the Material Handling and Spill Prevention Plan in the INDOT 
construction plans (Erosion and Sediment Control General Notes provided in Appendix G). The plan 
addresses safe onsite storage of hazardous materials/potential pollutants, such as diesel fuel, and 
provides information for spill cleanup and notification to appropriate agencies, in the event of a release. 
 
The intermittent or ephemeral stream between the slide correction and sloughing/erosion correction 
disturbance areas (see Figure 2) would not be disturbed, and a filter sock around the slide correction 
disturbance area would ensure sediment from run-off is not allowed to enter the stream.  
 
The IDEM provided recommendations regarding the project in a letter dated May 5, 2017 (Appendix H). 
All applicable permits listed in the letter would be acquired and recommendations would be followed to 
the greatest extent possible. The only permit expected to be required for implementation of the 
proposed project is a Rule 5 Storm Water Runoff Permit which will be acquired. USACE submitted 
another early coordination letter to IDEM via email on January 31, 2019. As of February 27, 2019, no 
new recommendations have been provided by IDEM. All new recommendations will be considered and 
incorporated into plans as appropriate. IDEM will have the opportunity to comment on the draft EA 
during the public review period. 
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While turbidity may increase in the short-term during construction, the proposed project would 
ultimately act to reduce turbidity in Patoka Lake within the vicinity of the project area by reducing 
erosion along the shoreline in the long-term.  
 
Permanent Retention System (Alternative 2) 
Impacts to surface water quality from implementation of Alternative 2 would be similar to those from 
implementation of Alternative 3. Both alternatives involve excavation of soil which would expose 
disturbed soil and temporarily increase turbidity in the lake. Alternative 2 would involve similar erosion 
control measures and would adhere to a similar Material Handling and Spill Prevention Plan as would be 
used to implement Alternative 3.  
 
No Action Alternative (Alternative 1) 
The NAA would result in turbidity increases within the lake, during rain events, as soils continue to 
erode. 
 
4.3.2 Groundwater 
 
An onsite karst inspection was completed for the project survey area on February 16, 2017 by a 
Lochmueller Group licensed professional geologist,” and revealed that “[…] there are no known cave or 
spring entrances in the project area” (see Appendix C). Therefore, there are no known areas within the 
project site where stormwater would be discharged to groundwater. 
 
Embankment Removal and Reconstruction with a Riprap Slope (Alternative 3) 
Due to the lack of karst features at the project site, Alternative 3 would not impact groundwater. 
 
Permanent Retention System (Alternative 2) 
Due to the lack of karst features at the project site, Alternative 2 would not impact groundwater. 
 
No Action Alternative (Alternative 1) 
The NAA would not affect groundwater. 
 
4.3.3 Floodplains 
 
Embankment Removal and Reconstruction with a Riprap Slope (Alternative 3) 
While the proposed project does involve some work in the 100-year floodplain, it would not adversely 
affect the floodplain. There is minimal vegetation in the floodplain as it is, and, apart from small 
scattered trees along the toe of the embankment, only an approximately 0.06-acre stand of trees within 
the floodplain would be cut during implementation of the project. The project would result in soil 
elevations similar to existing elevations at the project site. Because the project is not within the 
Regulatory Floodway, a Construction in the Floodway permit would not be required. 
 
Permanent Retention System (Alternative 2) 
Impacts to the floodplain from Alternative 2 would be similar to those from Alternative 3 (same amount 
of vegetation removal and also no work in the Regulatory Floodway). However, final soil elevations 
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would not be as similar to existing elevations under Alternative 2 as under the proposed alternative. 
Alternative 3 would result in a more natural slope, whereas Alternative 2 would result in a vertical 
retention wall. 
 
No Action Alternative (Alternative 1) 
Under the NAA, the floodplain would remain mainly unchanged, with some erosion occurring along the 
shoreline. 
 
4.3.4 Wetlands 
 
Embankment Removal and Reconstruction with a Riprap Slope (Alternative 3) 
The proposed project would not impact any streams or wetlands. All work would be completed above 
the winter and summer pool elevations of Patoka Lake, and neither the NWI maps nor field 
investigations identified wetlands within or immediately adjacent to the project limits. 
 
Permanent Retention System (Alternative 2) 
Just as the proposed alternative (Alternative 3) would not impact wetlands, Alternative 2 would not 
impact wetlands. 
 
No Action Alternative (Alternative 1) 
There would be no effect to wetlands under the NAA. 
 
4.4 WILDLIFE HABITAT 
 
4.4.1 Terrestrial and Aquatic Vegetation 
 
The proposed project would meet the requirements of Executive Order 13112, which addresses the 
introduction of invasive species, due to the requirements for post-construction inspection and 
monitoring, described in Section 4.2.1. Additionally, native or non-native and non-invasive seed would 
be used to revegetate the ground post-construction. Invasive species would not be allowed to colonize 
the post-construction project site because monitoring would ensure that planted species are thriving 
and that any invasive species observed would be eradicated. 
 
Embankment Removal and Reconstruction with a Riprap Slope (Alternative 3) 
Woody terrestrial vegetation within the project footprint would be cut and removed. The patch of trees 
which would be removed during construction is approximately 0.06 acre in size, and therefore would 
not have a significant impact on terrestrial vegetation, considering the large tracts of trees surrounding 
the project site. Aquatic vegetation would be unaffected by implementation of the project. 
 
Permanent Retention System (Alternative 2) 
Alternative 2 would also result in removal of small scattered trees along the toe of the embankment and 
the 0.06 acre patch of forest, as well, and would have similar impacts to terrestrial and aquatic 
vegetation as those from Alternative 3. 
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No Action Alternative (Alternative 1) 
There would be no effect on terrestrial and aquatic vegetation from the NAA except that soil would 
slowly erode away from roots of terrestrial vegetation on the embankment and turbidity increases from 
erosion during rain events could negatively impact aquatic vegetation that could potentially be at the 
site during summer months. 
 
4.4.2 Fauna 
 
Embankment Removal and Reconstruction with a Riprap Slope (Alternative 3) 
Temporary and localized adverse effects on fauna from removal of vegetation and soil disturbance may 
occur. However, the project site does not contain high quality habitat; moreover, the marginal habitat 
that is offered at the project site is small in size and likely does not harbor a large number of fauna 
relative to surrounding areas that provide better habitat. To protect the federally and state endangered 
Indiana bat and the threatened northern long-eared bat, no trees suitable for roosting (greater than 3 
inches diameter at breast height [DBH]) would be damaged or removed from April 1 to September 30.  
 
Permanent Retention System (Alternative 2) 
Impacts to fauna from Alternative 2 would be similar to those from Alternative 3, and similar controls, 
such as seasonal tree removal restrictions, would be implemented to protect sensitive fauna. 
 
No Action Alternative (Alternative 1) 
Aquatic fauna could potentially be harmed from increased turbidity during rain events, due to erosion of 
the bank, under the NAA. 
 
4.4.3 Terrestrial and Aquatic Habitats  
 
Embankment Removal and Reconstruction with a Riprap Slope (Alternative 3) 
The marginal habitat at the project site would be disturbed from cutting of vegetation, grading of soil, 
and stone protection placement. However, because no trees greater than 3 inches DBH would be 
damaged or removed from April 1 to September 30, federally listed bat roosting habitat would not be 
disturbed during summer months when bats would be roosting in trees. Due to utilization of proper 
sediment control measures and a material handling and spill prevention plan, aquatic habitat around the 
project site would effectively be unaffected by implementation of the proposed alternative. 
 
Permanent Retention System (Alternative 2) 
Alternative 2 would have similar impacts to existing terrestrial and aquatic habitats as impacts resulting 
from Alternative 3. If Alternative 2 were implemented, trees suitable for bat roosting would not be 
damaged or removed from April 1 to September 30. 
 
No Action Alternative (Alternative 1) 
Under the NAA, terrestrial habitat would be unaffected except for soil erosion. The NAA could result in 
turbidity increases in Patoka Lake during rain events from erosion of the shoreline. 
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4.5 THREATENED AND ENDANGERED SPECIES 
 
4.5.1 Federal  
 
It is unlikely that either of the federally listed bat species are onsite due to the small size (approximately 
0.06 acres) of the patch of trees within the project footprint and presence of higher quality habitat 
directly adjacent to and within 200 meters of the small stand. However, to lessen potential impacts to 
federally protected bats species, no trees suitable for roosting would be removed or damaged from April 
1 through September 30.  
 
On July 24, 2017, the USFWS (the Indiana Ecological Services Field Office) provided an official species list 
(Appendix E). Also on July 24, 2017, Lochmueller Group prepared a Scoping Worksheet (provided in 
Appendix E) to document potential project effects on federally listed bats and Avoidance and 
Minimization Measures (AMMs) to be used. Completion of the Scoping Worksheet helps determine 
whether a project is within the scope of the Range-Wide Programmatic Informal Consultation (RPIC) for 
the Indiana bat and northern long-eared bat. The worksheet assumed removal of a 0.06-acre patch of 
trees and no other impacts. AMMs to be utilized during implementation of the project are as follows. It 
will be verified that: 1) all tree removal will occur greater than 0.5 mile from any hibernacula, 2) the 
project is within 100 feet of an existing road surface, 3) no documented Indiana bat and or northern 
long-eared bat roosts and/or surrounding summer habitat within 0.25 mile of documented roosts will be 
impacted. The latter is ensured by only removing trees outside the active season/during winter (acreage 
to be removed is 0.06 acre). Additionally, a hibernaculum AMM will ensure that hibernacula are not 
harmed by the project. The hibernaculum AMM is as follows: “For projects located within karst areas, 
on-site personnel will use best management practices, secondary containment measures, or other 
standard spill prevention and countermeasures to avoid impacts to possible hibernacula. Where 
practicable, a 300 foot buffer will be employed to separate fueling areas and other major contaminant 
risk activities from caves, sinkholes, losing streams and springs in karst topography.” The Scoping 
Worksheet concluded that the project, given that all applicable AMMs will be implemented, “May 
Affect, but is not likely to Adversely Affect” the Indiana bat and/or the northern long-eared bat, and that 
the project is covered by the range-wide programmatic informal consultation. As documented on page 4 
of INDOT’s Categorical Exclusion Level 1 Form provided in Appendix E, “the Range-Wide Programmatic 
Consultation for Indiana Bat and Northern Long-eared Bat Scoping Worksheet and Project Submittal 
Form were completed and provided to the USFWS via email on July 27, 2017. […] No response was 
received from the USFWS within 14 calendar days of submittal; therefore, it is assumed that the USFWS 
is in concurrence with the [“May Affect, but is not likely to Adversely Affect”] determination. The project 
should not have significant impacts on wildlife communities with the incorporation of the AMMs […].” 
 
Additionally, USACE submitted project information and requested comments regarding the project 
design via email to the USFWS on January 31, 2019. The USFWS responded on February 21, 2019 that 
INDOT is using the RPIC for Indiana Bat and Northern Long-eared Bat, which includes seasonal tree 
clearing restrictions, and that there are no other federally listed species in Orange County 
(correspondence provided in Appendix E). The draft EA will be provided to the USFWS and concurrence 
regarding the “May Affect, but is not likely to Adversely Affect” determination will be sought (and must 
be obtained prior to start of construction). 



SR 145 Bank Stabilization Project                                                                    DRAFT Environmental Assessment 

  25 
 

Embankment Removal and Reconstruction with a Riprap Slope (Alternative 3) 
Under Alternative 3, potential effects to federally listed bats would occur from removal of a small patch 
of trees approximately 0.06 acre in size. Seasonal tree clearing restrictions, as required by the RPIC for 
the two federally listed bats, would be in place. As no other federally listed species are listed as 
occurring within the project site and there are no karst features within the project footprint, no other 
impacts to federally listed species would be incurred by implementation of this alternative. With 
utilization of appropriate AMMs, INDOT and the USACE have made the determination that this 
alternative “May Affect but is not likely to Adversely Affect” federally listed bat species. The USACE is 
seeking concurrence from the USFWS regarding this determination. 
 
Permanent Retention System (Alternative 2) 
Because the only impact to federally listed species from implementation of either alternative would be 
tree removal, Alternative 2 would have similar impacts as Alternative 3. Under Alternative 2, the 
seasonal tree clearing restrictions, as required by the RPIC for the two federally listed bats, would be in 
place. 
 
No Action Alternative (Alternative 1) 
Because tree removal would not be required, the NAA would have no effect on federally listed bat 
species. 
 
4.5.2 State 
 
A qualified geologist conducted a survey to identify karst/cave habitats and determined that “there are 
no known cave or spring entrances in the project area that may be utilized by troglobitic species.” 
Regardless of this finding, “the potential for buried features which may be discovered during 
construction exists.” Therefore, “in the event that a bedrock void, karst flowpath, or troglobitic species 
is encountered during construction, a karst qualified geologist should be contacted immediately to 
determine if additional karst investigations and/or coordination are needed relative to the Karst MOU.” 
Additionally, “special attention to erosion and sediment control measures is recommended to minimize 
impacts to the karst system from sedimentation during construction.” While cave-inhabiting species are 
not expected to be within the footprint of the project, the previously mentioned controls quoted from 
the Lochmueller Group Karst Report (Appendix C) will ensure state-listed troglobitic species are not 
harmed by construction-related activities. 
 
Embankment Removal and Reconstruction with a Riprap Slope (Alternative 3) 
Impacts to state listed species would occur from soil disturbance, tree removal, and noise associated 
with implementation of Alternative 3. Disturbance from construction would be limited to the absolute 
minimum required. Regardless of permit requirements, to protect the state endangered Indiana bat, no 
trees suitable for roosting would be damaged or cut from April 1 through September 30, and the above-
mentioned controls to minimize impacts to troglobitic species would be utilized. 
 
On January 31, 2019, a letter requesting information about state listed species was submitted to the 
IDNR to provide opportunity for comment. In an email dated February 1, 2019 (Appendix H), the IDNR 
indicated that they reviewed the project in 2017, following a request from Lochmueller Group for 
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guidance and comments regarding potential effects to the physical and biological environments from 
the proposed alternatives. As the project information provided to IDNR in 2017 was confirmed to be the 
same as current project information, IDNR did not review the project again. IDNR provided their 2017 
early coordination recommendations (DNR #: ER-19768), which are included in Appendix H.  
 
This initial coordination revealed that the state threatened slick-seed wild-bean (Strophostyles 
leiosperma) has been documented immediately northeast of the project area, and that a state 
endangered osprey (Pandion haliaetus) nest is 1,400 feet away from the proposed project. 
Recommendations regarding the two state species are as follows, and could become requirements if 
permit(s) from IDNR are required. The work area should be as confined as much as possible to prevent 
negative impacts, including siltation impacts, to the state ranked flora in the area. Regarding the osprey 
nest, “if the project activities remain within the proposed project boundaries, it is unlikely that the 
project will have significant negative impacts on the listed species.” Other recommendations were 
provided and can be found in Appendix H.  
 
Because IDNR recommendations would be followed to the fullest extent possible, appropriate controls 
regarding the slick-seed wild-bean, the osprey, and troglobitic species would be utilized, and temporal 
constraints for tree cutting would be implemented, negligible impacts to state-listed species from the 
proposed alternative are anticipated. 
 
Permanent Retention System (Alternative 2) 
Alternative 2 would have similar impacts to state listed species as impacts from Alternative 3. The 
disturbed area would be limited to that absolutely necessary for construction, IDNR recommendations 
for minimizing impacts to state listed species could become requirements depending on permitting 
authority, no trees suitable for bat roosting would be removed from April 1 to September 30, and the 
previously mentioned controls to ensure safety of troglobitic species, which are unlikely to be, but could 
be, within the project vicinity, would be utilized. 
 
No Action Alternative (Alternative 1) 
Because tree removal and disturbance of soil would not be required, the NAA would have no effect on 
state-listed species. 
 
4.5.3 Critical Habitat 
 
Due to the lack of federally designated critical habitats at the project site, neither of the proposed action 
alternatives nor the NAA would adversely affect critical habitats. 
 
4.6 RECREATIONAL AND AESTHETIC RESOURCES 
 
Embankment Removal and Reconstruction with a Riprap Slope (Alternative 3) 
The proposed project would result in a minor decrease in aesthetic value of the lake. Patoka Lake has 
approximately 161 miles of shoreline at normal summer pool, and the project would affect less than one 
quarter of a mile of shoreline. Therefore, the effect of the project on aesthetic resources is negligible. 
Implementation of the project would have a positive impact, or rather would maintain the status quo, 
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regarding transportation, which directly affects recreation. Without the project, SR 145 would likely 
become unusable, which would negatively impact recreational use of the lake. In addition to negligible 
permanent effects on aesthetics, temporary construction would negatively impact aesthetic and 
recreational resources of the lake in the localized area. Recreation in the localized area may be 
temporarily impacted due to construction noise and emissions. 
 
Permanent Retention System (Alternative 2) 
Alternative 2 would have similar impacts to recreational and scenic resources as Alternative 3. Both a 
retention wall and riprap would decrease aesthetics of the stretch of shoreline where the project would 
be implemented. Both alternatives would positively impact recreation relative to the NAA, in the long 
run, by maintaining a safe and convenient route for reaching the north or south side of Patoka Lake. This 
alternative would have similar negative impacts to recreational and aesthetic resources from temporary 
construction as Alternative 3.  
 
No Action Alternative (Alternative 1) 
The NAA would not result in negative impacts to aesthetic resources. However, the NAA could lead to SR 
145 becoming unusable and unsafe, which would negatively affect recreational resources via requiring 
longer travel times for lake-goers. 
 
4.7 CULTURAL RESOURCES 
 
Cultural resources correspondence and documents relevant to this project are provided in Appendix I. 
 
Embankment Removal and Reconstruction with a Riprap Slope (Alternative 3) 
Section 106 of the National Historic Preservation Act (NHPA) requires Federal agencies to take into 
account the effects federal undertakings will have on districts, sites, buildings, structures, objects, or 
archaeological resources listed in or eligible for inclusion in the National Register of Historic Places 
(NRHP). As CRA’s investigation found that no cultural resources were present within the vicinity of the 
proposed undertaking, CRA recommended that the project receive clearance for moving forward. USACE 
reviewed the report on December 12, 2018 and concurred with the recommendations made by CRA. 
USACE submitted the report to IN-SHPO on December 13, 2018 to initiate the Section 106 process under 
36 CFR Part 800 and under the NHPA. In a letter dated January 14, 2019, the IN-SHPO concurred with 
the USACE findings that there are no historic buildings, structures, districts, objects, or archaeological 
resources within the area of potential effects that will be affected by the proposed undertaking. 
Therefore, in accordance with 36 CFR Part 800.3(a)(1), USACE has no further obligations under Section 
106.   
 
Permanent Retention System (Alternative 2) 
Because no cultural resources have been identified in the vicinity of the project area, Alternative 2, like 
Alternative 3, would not be expected to impact cultural resources.  If this alternative were chosen, IN-
SHPO would be notified and further concurrence would be sought. 
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No Action Alternative (Alternative 1) 
The NAA would have no impacts to cultural resources in the vicinity of the proposed project, as no 
ground disturbance would occur. 
 
4.8 AIR QUALITY  
 
Embankment Removal and Reconstruction with a Riprap Slope (Alternative 3) 
Alternative 3 would have the potential to cause localized and temporary air quality impacts during 
construction. Potential sources of these impacts include emissions from heavy equipment operation 
which include diesel fuel fumes and exhaust. The alternative would not require around-the-clock 
construction; therefore, equipment downtime would allow for dispersion of any fumes generated during 
operation. 
 
Permanent Retention System (Alternative 2) 
Impacts to air quality from Alternative 2 would be similar to those from Alternative 3. However, the 
construction time for Alternative 2 would potentially be longer due to greater depths required for 
anchoring of the structure, and therefore construction emissions could be greater for Alternative 2 
relative to Alternative 3. 
 
No Action Alternative (Alternative 1) 
While the NAA would not generate construction-related air emissions, it would lead to a long term 
increase in vehicle air pollution due to increased vehicle miles traveled via permanent traffic detours. 
 
4.9 NOISE 
 
The nearest residences, French Lick Cabins at Patoka Lake Village, are approximately 0.4 mile from the 
proposed project site. The next nearest residences are approximately one mile away at Patoka Lake 
Marina and Lodging and at the end of W Newton Stewart Road. 
 
Embankment Removal and Reconstruction with a Riprap Slope (Alternative 3) 
Noise associated with Alternative 3 would be limited to that generated during construction. The noise 
associated with construction would be short in duration and would only occur during daylight hours. The 
expected duration of construction is 8 months. Furthermore, exhaust mufflers would be required on 
construction equipment. Due to daytime construction only, the limited duration of elevated noise levels 
associated with the implementation of the recommended alternative, and distance from the project site 
to the nearest residence, impacts from construction-related noise to local residences would be 
temporary and minor. 
 
Permanent Retention System (Alternative 2) 
Impacts to residents from construction-related noise resulting from implementation of Alternative 2 
would be similar to those from Alternative 3; however, due to the potentially longer construction period 
associated with Alternative 3, noise impacts could be greater. 
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No Action Alternative (Alternative 1) 
While the NAA would not generate construction-related noise pollution, it would lead to a long term 
increase in vehicle noise pollution due to increased vehicle miles traveled via permanent traffic detours. 
 
4.10 HAZARDOUS AND TOXIC SUBSTANCES 
 
There are no EPA-regulated facilities within two miles of the project site. The U.S. EPA will have the 
opportunity to provide comments on this EA during the public comment period. 
 
Embankment Removal and Reconstruction with a Riprap Slope (Alternative 3) 
This alternative would not adversely impact hazardous and toxic materials in the proposed project 
region nor would it produce hazardous and toxic materials. Any onsite storage of hazardous 
materials/potential pollutants, such as diesel fuel, would be stored onsite surrounded by an earthen 
dike or other secondary containment system having a storage volume equal to 150% of tank capacity. 
Any additional means of containing releases, such as various absorbent materials, would be accessible 
to the petroleum storage area. Furthermore, all equipment, when not in use, would be parked onsite in 
area(s) that, should potential pollutants leak, they would be contained within the immediate area and 
would not inadvertently be conveyed to drainage swales. Any leakage of pollutants from storage vessels 
or equipment would be cleaned up and disposed of offsite in a legal manner. These controls can be 
found within the Erosion and Sediment Control General Notes of the design plans (provided in Appendix 
G). 
 
In the event of a release, a licensed environmental consulting company, shall be contacted for spill 
cleanup assistance and the spill shall be reported to IDEM's 24-hour emergency response. Additionally, 
Orange County Emergency Management dispatch would be contacted for assistance. 
 
Permanent Retention System (Alternative 2) 
Similar to Alternative 3, this alternative would not adversely impact hazardous and toxic materials in the 
proposed project region nor would it produce hazardous and toxic materials, and similar precautions 
and controls would be in place to prevent accidental environmental contamination. 
 
No Action Alternative (Alternative 1) 
The NAA would not adversely impact hazardous and toxic materials in the proposed project region, nor 
would it produce hazardous and toxic materials. 
 
4.11 SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE 
 
No homes or buildings would be impacted by either action alternative (or the NAA) and there are no 
minority or low income populations in the vicinity of the project site; therefore, all alternatives meet the 
directive of EO 12898 by avoiding any disproportionately high adverse human health or environmental 
effects on minority or low income populations. Additionally, because none of the alternatives, including 
the NAA, would have environmental health and/or safety risks that would disproportionately affect 
children, all alternatives meet the directive of EO 13045. 
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5 CUMULATIVE EFFECTS 
 
USACE must consider the cumulative effects of the proposed project on the environment as stipulated in 
NEPA and its implementing regulations. Cumulative effects are "the impact on the environment which 
results from the incremental impact of the action when added to other past, present, and reasonably 
foreseeable future actions regardless of what agency (Federal or Non-Federal) or person undertakes 
such actions". Cumulative impacts can result from individually minor but collectively significant actions 
taking place over a period of time (40 CFR Part 1508.7, Council on Environmental Quality [CEQ] 
Regulations). 

The cumulative effects analysis is based on the potential effects of the proposed project when added to 
similar impacts from other projects in the region. An inherent part of the cumulative effects analysis is 
the uncertainty surrounding actions that have not yet been fully developed. The CEQ regulations provide 
for the inclusion of uncertainties in the analysis and states that "when an agency is evaluating 
reasonably foreseeable significant adverse effects on the human environment...and there is incomplete 
or unavailable information, the agency shall always make clear that such information is lacking" (40 CFR 
1502.22). 
 
USACE did not identify any past or reasonably anticipated future projects within the region that, when 
considered along with the proposed action alternatives or the NAA, would be expected to result in any 
significant adverse cumulative impacts. 
 
Students and faculty with Indiana University at Bloomington are engaged in a number of projects that 
would help progress Orange County’s economy by promoting tourism (IU). One of such projects is bike 
path planning, which aims to encourage bicycling as “a mode of transportation and outdoor recreation 
[…].” “Community residents are considering plans for a bike path system that would safely connect the 
towns of Paoli, Orleans, and French Lick” (IU). The Southern Regional Office of Indiana Landmarks is 
engaged in a number of efforts to preserve historic landmarks in Southern Indiana, including Orange 
County (IL).  
 
The above two projects, combined with the long-term effects of either of the proposed action 
alternatives, would result in a positive cumulative impact on tourism in Orange County, Indiana.  
 
INDOT has initiated an environmental study for a new highway in southwest Indiana called the Mid-
State Corridor project. The road would be “roughly from the U.S. 231 and I-64 interchange in Dale, up 
through Dubois County near Jasper and Huntingburg,” and could potentially connect with I-69, in which 
case it likely would go through Hoosier National Forest (Rowe, 2018; Crane, 2018). If the Mid-State 
Corridor were to connect with I-69, it would likely cross through Hoosier National Forest approximately 
15 miles northwest of the SR 145 project. Therefore, temporary and localized noise and air pollution due 
to construction of both projects would not impact the same area. However, either of the proposed 
action alternatives, combined with the Mid-State Corridor project, would have long term positive 
impacts on air and noise in Orange County, due to avoidance of long term increased air and noise 
pollution from increased vehicle miles that would be traveled in the absence of these projects. The NAA 
would counteract positive long term effects of the Mid-State Corridor project on air quality and noise 
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levels from reduced vehicle miles by increasing vehicle miles due to the need for a permanent detour 
around Patoka Lake.  
 
The net cumulative impacts of either of the proposed action alternatives on the resources considered in 
this EA would likely be zero, or possibly even positive, with any temporary and localized negative effects 
on recreation, aesthetics, noise, and air pollution being offset, or outweighed, by the avoidance of other, 
more negative impacts on existing recreational resources, and avoidance of long term increased air and 
noise pollution due to increased vehicle miles traveled on permanent detours. 
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