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1.0      SETTING 
 
This technical report documents the various measures investigated to avoid or minimize 
impacts of the proposed I-69 project to the Patoka Bridges Historic District (located in 
Gibson and Pike counties, Indiana), which is listed on the National Register of Historic 
Places. 

 
1.1 Overview of the Project 
 
The I-69 corridor from Evansville to Indianapolis was established in a Tier 1 
Environmental Impact Statement (EIS), and approved in a Tier 1 Record of Decision 
(ROD) on March 24, 2004.  This Tier 1 ROD approved a corridor for I-69 between 
Evansville and Indianapolis.  This corridor generally is 2,000 feet in width.  Tier 2 studies 
are establishing the exact alignment for I-69 within this approved corridor.  The entire 
Evansville-to-Indianapolis corridor is divided into six sections for Tier 2 studies.  This 
project is Section 2, which extends from SR 64 at Oakland City to US 50 at Washington. 
 
Within Section 2, the approved corridor crosses the Patoka River Bottoms, which is part of 
a large area designated by the United States Fish and Wildlife Service (USFWS) for the 
establishment of the Patoka River National Wildlife Refuge.  Approximately 6,000 acres of 
a planned 22,000 acres have been acquired to date.   
 
The location of I-69 through the Patoka Refuge area was determined through a joint 
development effort between INDOT and the USFWS.  The present I-69 corridor through 
the Refuge was first identified by USFWS in a letter to INDOT on January 22, 1992.  In its 
FEIS establishing the Patoka Refuge in 1994, the USFWS also identified an approximate 
location for I-69.  In this FEIS, the USFWS also agreed to continue coordination with 
INDOT so that the Refuge would not purchase any land which would be used for I-69.   
Acquisition of land by the USFWS for a public wildlife refuge likely would make the land 
eligible for protection under Section 4(f) of the Department of Transportation Act of 1966.   
 
The location of the designated corridor through the Refuge was finalized on an 
interagency field trip in June of 2002 conducted as a part of the I-69 Tier 1 EIS.  This field 
trip, in which the USFWS participated, identified a narrow corridor for I-69 through the 
Patoka Bottoms which minimized impacts to sensitive aquatic resources and habitat areas 
within the Refuge.  It also was stated in the July, 2002 Tier 1 DEIS that “It is anticipated 
that the Patoka River channel, backwaters and floodplain will be spanned.” (p. 7-7)  In the 
Tier 1 FEIS (p. 7-7), this was strengthened to a commitment to bridge the entire Patoka 
River floodplain, which is approximately 0.8 miles wide.  The Tier 1 DEIS and FEIS 
identified a corridor of only 420 feet wide for I-69 crossing the Refuge/floodplain; the 
Evansville-to-Indianapolis corridor for I-69 typically is 2,000 feet wide. 
 
All of these facts clearly demonstrate that the location for the I-69 corridor in this area was 
very carefully chosen to minimize impacts to sensitive resources as a joint development 
project with the USFWS. 
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The current study is a Tier 2 EIS.  The approved corridor was narrowed to only 420 feet in 
width and located to cause the least impacts to wetlands and bottomland forests within the 
Patoka Bottoms area.  Through the Tier 1 EIS process, coordination and evaluation was 
completed to identify properties listed in and “potentially eligible” for listing in the National 
Register of Historic Places (NRHP). When the Tier 1 ROD was approved in March, 2004, 
planners were aware of the historic bridges and had ensured that the approved corridor 
avoided direct impacts to the bridges.  However, detailed impact assessment and 
eligibility and effects findings were not a part of the Tier 1 process.  The Section 106 
process in Tier 1 was concluded with a Memorandum of Agreement (MOA).  The MOA 
stipulated that FHWA and INDOT would seek to minimize adverse effects on historic 
properties.  Since the Tier 1 ROD, the Patoka Bridges Historic District was nominated to 
the NRHP, and it was listed in the NRHP in March 2005. As a part of the Tier 2 EIS 
process, detailed evaluation of potential effects and additional minimization efforts have 
been completed.   
 
The commitment to bridge the entire Patoka River floodplain means that any I-69 
alternative next to the Patoka Bridges District must be elevated, on a bridge 
structure.  Even in the absence of this commitment, the highway through this area would 
need to be elevated to place the road above the 100 year flood elevation. There are no 
plans for any interchanges or other access points for I-69 in the immediate vicinity of the 
historic district.  The nearest interchange will be located at SR 64 in Oakland City, 
approximately five miles to the south. 
 
1.2 Patoka Bridges Historic District 
 
The Patoka Bridges Historic District is located on County Road 300 West, extending from 
just south of the Pike/Gibson County line at the old Patoka River channel to just north of 
Houchins Ditch.  The district, which is entirely outside the approved I-69 corridor, was 
listed in the NRHP on March 25, 2005, under Criteria A and C1.  The district consists of 
three contributing resources:  Pike County Bridges Nos. 81 and 246 (Pike 20005) and the 
1,600-foot-long stretch of County Road 300 West between the two bridges.  Overall, the 
district is approximately 46 feet in width, and approximately 1,750 feet in length.  Bridge 
No. 246 (see Figure O-12 on page 23) spans the Patoka River and is a variation of a Pratt 
through truss.  It was built in 1884 of wrought and cast iron with pinned connections.  
Bridge No. 81 (see Figure O-13 on p. 23) was built in 1924 to span Houchins Ditch, the 
new channel of the Patoka River, and is a steel Camelback through truss with bolted 
connections.  County Road 300 West is a narrow gravel road formerly paved with asphalt.  
Its exact date of construction is uncertain, but it could have been built as early as 1825.  
The district’s nomination to the NRHP identifies significance in the area of transportation 
as an illustration of the continuing evolution of transportation systems in the Patoka 
Bottoms area, and in the areas of social history and ethnic heritage for its association with 

                                                 
1 Criteria for eligibility for listing in the NRHP are identified as A – D.  Criteria A refers to above-ground resources 
that are associated with events that have made a significant contribution to the broad patterns of our history.  Criteria C 
refers to resources that embody the distinctive characteristics of a type, period, or method of construction, that 
represent the work of a master, or possess high artistic values, or that represent a significant or distinguishable entity 
whose components may lack individual distinction. 
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the local Underground Railroad.  The bridges are also significant in the area of 
engineering for embodying two stages of through truss bridge design and fabrication.  The 
period of significance of the district is 1851–1936.  The roadway within the district is a 
county road serving a limited number of residences and adjacent farm fields, and carrying 
very low traffic volumes.  The resources of the district – the two bridges and connecting 
roadway – are fully available to the public for direct viewing, although there are no visitor 
facilities of any sort at the district, nor are there any signs identifying the district or 
providing interpretive material.  The boundary of the district extends 25 feet beyond the 
bridges at the north and south ends, and includes the roadway between the bridges plus 
15 additional feet along either side for a total width of approximately 46 feet.  Figure O-1 
shows the historic district in relation to the approved I-69 corridor. 
 
The Section 106 process for Section 2 of the Tier 2 I-69 project was initiated in May, 2004, 
with FHWA inviting potential consulting parties to take part in the Section 106 process.  In 
October 2005, the final Historic Properties Report was prepared and submitted to the 
SHPO.  This report identified the district as a property on the National Register of Historic 
Places.  Draft and final Identification of Effects reports were then submitted to the SHPO 
and consulting parties in October, 2005, and February, 2006, respectively.  These reports 
indicated that the proposed project was expected to have adverse noise and visual 
impacts on the historic district, based on computer noise modeling conducted at that time.  
Since that time, more refined noise analyses have been conducted that indicate that 
although there will still be a noise increase at the district over current levels, the 
magnitude of that increase is not expected to constitute an adverse impact as defined by 
the INDOT Noise Policy.  Additional information regarding the development of projected 
noise levels is presented in Appendix 1 of this document.  
 

 
1.3 Description of the Preferred Alternative 
 
Two alternatives were evaluated within the approved corridor.  Within the vicinity of the 
Patoka Bridges Historic District, the narrow width of the approved corridor (420 feet) 
means that both alternatives studied in detail are very similar.   Each alternative has an 
assumed “construction footprint” of approximately 240 feet in width, which will 
accommodate the structures and allow a work area on each side for equipment during 
construction.  Given this width of impact area, there is little flexibility to shift the alternative 
alignments within the approved corridor.  Alternative A is located slightly to the west 
(approximately 54 feet) of Alternative B at the point where they are nearest to the district 
boundary, and is thus that much further from the district.   There is no significant 
difference in the cross-section or elevation of the bridge crossing the Patoka floodplain for 
the two alternatives.  Alternative A is the preferred alternative at this location, because it 
has fewer impacts to sensitive resources, and is further from the historic district.  Since 
Alternative B would have marginally greater impacts on the district, all subsequent 
discussion shall be with respect to Alternative A as the preferred alternative. 
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Figure O-1:  Patoka Bridges Historic District and Approved I-69 Corridor  
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The preferred alternative would be located on twin bridge structures over 4,400 feet in 
length near the district.  These structures would span the full width of the Patoka River 
floodplain, from approximately 1,000 feet south of the southern end of the district to 1,750 
feet north of the northern end of the district.  At the southern end of the district, the lowest 
part of the I-69 bridges would be at least 30 feet above the existing ground elevation.  At 
the northern limit of the district, the lowest part of the I-69 bridges would be at least 41 feet 
above existing ground, based on preliminary design profiles (which may change during 
final design).  The I-69 bridge girders would have a height of approximately 6 feet, and 
would be topped by an outside standard concrete barrier/parapet about 4 feet in height, 
giving the structures an overall visual height of approximately 10 feet.  Each of the twin 
structures would be approximately 46 feet in overall width and would carry two travel 
lanes with shoulders on each side (see Figure O-2).    
   

 
 
Figure O-2:  Proposed I-69 Bridge Typical Section 
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There would be an open space, or median, between the two structures of approximately 
68 feet.  The bridges would be supported on regularly-spaced piers that would be the only 
elements of the construction that would actually be in contact with the surface across the 
floodplain.  Although no detailed design has been initiated yet on these structures, sound 
engineering practice would provide that the piers be spaced approximately 125 to 150 feet 
apart. 
 
 
2.0 EFFECTS OF THE PROPOSED PROJECT 
 
The preferred alternative would not directly affect the Patoka Bridges Historic District.  
There is no direct use of any land of the district – no temporary or permanent right-of-way 
would be required from the district.  The district boundary is approximately 129 feet from 
the approved Section 2 corridor boundary at its nearest point, and approximately 242 feet 
from the near edge of the actual I-69 bridge structure.  The distance from the proposed 
right-of-way to the district boundary would be approximately 202 feet.  The project would 
not remove or relocate any structures within the district.   
 
2.1 Noise Effects  
 
Due to the proximity of the new I-69 alignment, the preferred alternative would increase 
traffic noise levels in the Patoka Bridges Historic District.  For evaluation of these 
increased noise effects, the project team applied the current INDOT Traffic Noise Policy, 
approved by FHWA on February 26, 2007.  The INDOT Traffic Noise Policy indicates that 
highway noise impacts occur if either of two conditions is met:  1) the predicted Leq(h) 
levels2 “approach” or “exceed” the appropriate noise abatement criteria for the land use 
identified, or 2) the predicted highway Leq(h) noise levels substantially exceed the existing 
noise level. “Approach or exceed” is defined as levels higher than 1 dBA Leq(h) below the 
appropriate noise abatement criteria, which in this case is 67 dBA.  “Substantially exceed” 
means predicted traffic noise levels exceed existing noise levels by 15 dBA or more. 3   
 
Existing or ambient noise levels were measured in 2005 using a sound level meter placed 
along the west side of CR 300W south of the bridge over the Patoka River within the 
historic district where it is closest to the I-69 Corridor.   For purposes of this analysis, 
current conditions are as of the Year 2005, and the design year is 2030.  The traffic noise 
analysis for this Tier 2 study was performed using the FHWA Traffic Noise Model (TNM), 
Version 2.5, the latest approved version of the model.  This model estimates vehicle noise 
emissions based on reference energy mean emission levels for five classes of vehicles: 
motorcycles, automobiles and light trucks, buses, medium trucks, and heavy trucks.  
These mean emission levels are used in conjunction with other model inputs (such as 

                                                 
2 All noise levels given in this appendix are expressed as equivalent hourly noise levels -Leq(h) – in decibels on the A-
weighting scale –dBA – which replicates the human ear’s sensitivity to various frequency ranges. 
3 The INDOT Traffic Noise Policy used in this analysis as approved by FHWA on February 26, 2007 utilizes the same 
noise impact thresholds (66 dBA or 15 dBA increase over existing) as utilized in the previous analysis for the Final 
Identification of Effects Report from the previous INDOT Traffic Noise Policy approved by FHWA on October 15, 
1997. 
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roadway widths and elevations, receiver elevations and distances from the roadway(s), 
intervening terrain, and ground cover) that spatially define a three-dimensional 
environment.  TNM uses this input data and its acoustic algorithms to predict noise levels 
at the given receiver locations.  For this analysis, specific details were added to the model 
to account for the nature and extent of the existing vegetation in the Patoka Bottoms, the 
height of the bridge structure, and the barrier effect provided by the outside concrete 
barriers on the bridge structures. These refinements to the noise model, made 
subsequent to the publication of the Identification of Effects report, have resulted in 
different projected noise levels than those published in the Effects report.  Details on the 
refinements to the model, as well as a more precise definition of the boundaries of the 
historic district, which also affected projected noise levels, are presented in Appendix 1 to 
this chapter. Additional details on the noise measurement and noise level prediction 
methodologies can also be found in Chapter 5.10 of this EIS document. 
   
Based on this updated, detailed noise modeling, the predicted Year 2030 noise level at 
the near boundary of the historic district (62.3 dBA) was determined to exceed the 
measured existing noise level (47.9 dBA) by 14.4 dB.  An increase of 15.0 decibels or 
more is considered to “substantially exceed” the existing noise level and thus would 
constitute an adverse audible effect within the setting of the district.  The predicted future 
noise level of 62.3 dBA does not approach or exceed the appropriate absolute noise 
abatement criteria level (67 dB) for this land use.  Although the projected noise levels do 
not constitute an adverse effect on the district, further consideration was still given to 
measures that would reduce future noise levels in the district, and these are discussed in 
the following pages.  
 
2.2 Visual Effects  
 
Per the Identification of Effects report, the proposed undertaking will also result in an 
adverse visual effect on the Patoka Bridges Historic District based on Section 106 effects 
criteria, due to the introduction of modern twin bridge structures over 4,000 feet long 
within the immediate vicinity of the district.  At its nearest point, the nearest of the new 
twin bridges for the preferred alternative would be approximately 242 feet from the historic 
district boundary.  This distance differs from that previously reported in the Identification of 
Effects report, and is based on a June 2008 review of the precise definition of the District 
boundary contained in the National Register nomination form that resulted in more 
accurate mapping of the district (see Appendix 1 for a further discussion of the mapping 
refinement).  
 
Although the final design and height of the new bridges have not yet been determined, the 
roadway (bridge deck and related structures) will likely be at least 10 feet high.  The 
roadway may be elevated above existing ground level by as much as 40 feet or more in 
some locations.  Present views westward from much of the historic district toward the I-69 
corridor include a thin stand of young trees and some undergrowth along County Road 
300 West and a flat, open field (see Figure O-15, on page 23).  When the trees along the 
road are bare, rows of trees that line the Patoka River are visible at the far edge of the 
open field.  The preferred alternative would extend from southwest to northeast through 
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much of the open field west of the historic district across the entire width of the floodplain, 
over 4,000 feet.  At night, in an area that presently is nearly totally devoid of lights, there 
would still be a limited visual intrusion due to the relatively diffuse light from headlights of 
vehicles on the I-69 structures that would for most viewer locations be blocked by the 
barriers along the bridge.  Although the undertaking would not change the character of the 
district’s use, it would change the district’s relationship to surrounding features and open 
space, and would constitute an adverse visual effect on the District as concluded in the 
Section 106 process.   
   
 
3.0 MEASURES TO MINIMIZE NOISE IMPACTS 
 
Three general types of measures can reduce noise impacts on a receiver: 

• Reduce the strength of the noise source 
• Move the noise source further from the receiver 
• Provide an acoustic barrier between the noise source and the receiver 

 
Since the noise source in this instance is traffic on the highway, it is not feasible to 
implement measures to restrict the speed or mix of vehicles, or particular vehicle 
characteristics affecting the amount of noise produced.  For this reason, only the latter two 
general measures are considered. 
 
3.1 Shifting the I-69 Alignment  
 
Shifting of the noise source (the I-69 alignment) to the west, further away from the Patoka 
Bridges Historic District, was considered as one possible means to reduce the noise 
effects on the district.  Three different types of shifts were considered to increase the 
distance from the highway bridges to the historic district boundary.  These were: 
 

• Shift the alignment within the approved corridor as far westward as possible 
• Shift only the northbound (nearest) structure to the west by narrowing the open 

median space between the bridges 
• Shift the entire alignment to the west outside the approved corridor 

 
Shifting Within the Approved Corridor  – In the vicinity of the historic district boundary, 
the approved corridor is only 420 feet wide to minimize impacts to wetlands and forests in 
the Patoka Bottoms. This corridor width and precise location was set by the I-69 Tier 1 
Record of Decision, and had been established based on joint development coordination 
with the USFWS.  The general location of the corridor was originally identified in the 1994 
Final Environmental Impact Statement establishing the Patoka River National Wildlife 
Refuge.   
 
Because of the narrow width of the corridor at this location, and the fact that the proposed 
alignment is in a curve that is concave to the west, the construction limits of the preferred 
alignment already abut the western boundary of the approved corridor at the northern and 
southern ends of the curve.  Any further shift of the preferred alignment to the west at its 
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nearest approach the historic district boundary (which is near the midpoint of the curve) 
would require both the northern and southern ends of the curved alignment to extend 
outside the approved corridor’s western boundary.  Thus, no further shifting of the 
alignment to the west is possible without going outside the approved corridor boundary.      
 
Narrowing the Distance Between Bridges  - The study team also investigated shifting 
only the northbound lanes to the west, thereby reducing the separation between the two 
proposed structures to the feasible minimum of only 8 feet (this space is needed to allow 
for future inspection and maintenance of the bridge).  Based on computer noise modeling, 
it is projected that narrowing the distance between the bridges from 68 feet to 8 feet would 
result in a noise level reduction from the full-width condition (68-foot median) of 
approximately 0.5 decibels (see Table O-1).  Generally acoustic experts consider a 3-
decibel change in noise levels as the minimum change perceptible by the average human 
ear4.  Thus reducing the distance between the bridges as much as feasible would not 
produce a perceptible improvement in the noise level at the district boundary.  Reducing 
the distance between the two bridge structures would also make it impossible to widen the 
highway to three lanes in each direction by adding another lane in the median, should this 
be necessary in the future.  For these reasons, the narrowed median option was not 
further considered for the preferred alternative.    
 
Table O-1:  Noise Effects of Reduced Median Width   

 
 

Scenario 

Distance 
Between 
Bridges 

(ft) 

Barrier 
Height 

(ft) 

Ambient 
 Leq at 
District 
edge 

Predicted  
Leq at 

District 
edge 

Predicted Increase 
over Ambient Leq 

Distance 
to nearest 
structure 
edge (ft) 

Preferred 
Alternative 68 4 47.9 62.3 14.4 242 

Narrowed 
Option 8 4 47.9 61.8 13.9 302 

 
 
Shifting the Alignment Beyond the Approved Corridor  - Shifting the preferred 
alignment to the west outside the approved corridor also was considered.  The USFWS 
has acquired property for the Patoka River National Wildlife Refuge approximately 900 
feet west of the approved corridor.  (Although the USFWS intends to ultimately acquire the 
other intervening property between this location and I-69, at this time that land is still in 
private ownership.)  Any shift of an alternative into the Refuge-owned property may 
constitute a use of a property protected by Section 4(f) of the Department of 
Transportation Act.  Therefore, only westward shifts of the I-69 alignment of less than 900 
feet were considered, so as not to directly impact Refuge-owned property.    
 
Two alternative alignments that were shifted westward outside the Tier 1 approved 
corridor were investigated.  One was a “maximum” shift that would extend very near to the 

                                                 
4  Highway Traffic Noise Analysis and Abatement Policy and Guidance, US DOT, FHWA, Office of 

Environment and Planning, Noise and Air Quality Branch, Washington, D.C., June 1995, p.3. 
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Refuge-owned property, achieving the greatest noise reduction possible at the historic 
district boundary.  The second alternative was a “medium” shift designed to still reduce 
projected noise levels, but located in an area with fewer impacts to forested land and 
wetlands.  Details of the noise modeling of these alternative scenarios are presented in 
Table O-2, and the three alternative alignments are shown in Figure O-3.  The 
construction footprint for the preferred alternative is shown in red, the medium shifted 
alignment is shown in blue, and the alignment with the maximum shift is shown in gold.  
For comparison purposes, this analysis evaluated only the portion of the alignment 
generally within the acquisition boundaries for the Wildlife Refuge, a total length of 
approximately 5,800 feet.  In actual practice, either of the shifts considered would entail 
changes to the alignment somewhat beyond these limits to both the south and north, but 
those areas are uplands devoted principally to agriculture, and the impacts are expected 
to be generally similar in those areas for any of the shifted alignments.    
 
Table O-2:  Noise Effects of Shifted Alignment  

 
 

Scenario 

Median  
Width 

(ft) 

Barrier 
Height 

(ft) 

Ambient 
 Leq at 
District 
edge 

Predicted  
Leq at 

District 
edge 

Predicted 
Increase over 
Ambient Leq 

Distance from 
District Boundary 
to Near Structure 

Edge (ft)  
Preferred 

Alternative 
(Red) 

68 4 47.9 62.3 14.4 242 ft. 

Medium Shift 
(Blue 

Alignment) 
68 4 47.9 58.4 10.5 574 ft. 

Maximum 
Shift (Gold 
Alignment)  

68 4 47.9 55.4 7.5 1,129 ft. 

 
As Table O-2 shows, both shifted alignments would produce a perceptible reduction in the 
noise levels, and would reduce the projected increase in noise levels at the historic district 
boundary even further below 15 decibels over existing conditions (the threshold that 
defines an adverse noise effect).   
 
However, these alternative shifts outside of the Tier 1 Corridor would increase impacts to 
sensitive natural resources (especially core forest, as well as wetlands and floodplains) in 
the Patoka Bottoms area over those of the preferred alternative.  Either shift also would 
increase habitat fragmentation.  As mentioned previously, the approved corridor was 
located through interagency coordination and a field review to minimize impacts to 
sensitive resources and habitat fragmentation within the Patoka floodplain.  An analysis of 
impacts to resources in the Patoka Bottoms from each of the alternative alignments is 
presented in Table O-3 below.  Figures O-4 through O-7 show affected areas of NWI 
Wetlands, forests, floodplains, and streams, respectively, for each of the three alternative 
scenarios.  South of the Patoka Bottoms, the preferred alternative traverses an area that 
is currently being surface-mined for coal.  If shifted to the west, the new alignments would 
still traverse a portion of the area planned to be mined, and thus neither of the alternative 
westward shifts would alter the magnitude or character of impacts on surface coal mining 
in the area immediately south of the Refuge. 
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Figure O-3:  Alternative Shifted Alignments   
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Of particular note, the alternative shifts would significantly increase impacts to a resource 
of particular concern, core forest habitat within the Patoka National Wildlife Refuge 
boundary.  Core forest is defined as a portion of the forest that is at least 100 meters (328 
feet) from the edge.  Fragmentation of core forest increases the likelihood of invasive 
species establishment.  Invasive species cause ecological damage by displacing native 
plant species, altering natural food and cover for wildlife, and threatening rare plant and 
animal species.  Core forest habitat loss also impacts migratory birds.  Some birds require 
large blocks of forest to successfully nest and fledge their young.  Nesting deep within a 
forest tract reduces susceptibility to cowbird parasitism and predation by edge species, 
such as raccoons.  Core forest fragmentation affects bird use by separating habitat blocks 
so they no longer function as one habitat unit.  Table O-3 shows that there are virtually no 
impacts to core forest for the preferred alignment within the corridor.  By comparison, the 
shifts outside the corridor impact an additional 1.6 and 2.9 acres of core forest.  Figures 
O-8 through O-10 show the areas of core forest habitat impacted for each of the 
alternative scenarios.   
 
 Table O-3:  Natural Resource Impacts of Shifted Alignments 

 
 

Scenario 

Impacts 
to NWI 

Wetlands 
(acres) 

Impacts to 
Forested 

Lands 
(acres) 

Area of 100-
Year 

Floodplain 
(acres) 

Length of 
Streams Within 

Construction 
Footprint 

 (linear feet) 

Impacts to 
Core Forests 

(acres) 

Distance from 
District Boundary to 
Near Structure Edge 

(ft)  

Preferred 
Alternative 

(Red) 
8.67 8.2 22.9 1,973 0.04 242 ft. 

Medium Shift  
(Blue) 

9.18 9.0 23.6 1,470 1.6 574 ft. 

Maximum Shift 
(Gold)  

15.02 14.8 27.6 535 2.9 1,129 ft. 

Note:  Impact quantities are based on a “construction footprint” of 240 ft in width.  This includes the width of 
the two bridge structures (46 ft each), the 68-ft median, and 40 ft construction work buffers on each side.  



13 

  
 

 
Figure O-4:  NWI Wetland Impacts 
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Figure O-5:  Forest Land Impacts 
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Figure O-6:  Floodplain Impacts  
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Figure O-7:  Stream Impacts 
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Figure O-8:  Core Forest Impacts - Preferred Alignment 
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Figure O-9:  Core Forest Impacts – Medium Shift Alignment 
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Figure O-10:  Core Forest Impacts - Maximum Shift Alignment 
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The preferred alternative within the approved Tier 1 corridor has the lowest total impacts 
to wetlands, forests, core forests, and floodplain.  The alternative with the maximum shift 
would have the highest impacts to wetlands, forests, core forests, and floodplain.  For 
streams within the construction footprint, the maximum shift alternative would have the 
smallest impact length, while the preferred alternative would have the greatest impact 
length.  Note that for each of the alternatives, the actual constructed alternative will be a 
bridge structure, with only the piers directly impacting the ground surface.  By careful 
placement of the piers during final design, it is possible that none of the alternatives will 
require permanent construction within existing streams.  It is probable that only a smaller 
portion of the wetlands can be similarly avoided, because the wetlands extend across 
much of the floodplain in this vicinity.  Forests will likely need to be cleared throughout the 
entire construction footprint.  Stream impacts would be significantly affected by actual pier 
placement.  Given these considerations, it is anticipated that stream impacts in the Patoka 
River floodplain have a greater potential for further impact minimization through final 
design than other resources identified here. 
 
3.2 Providing an Acoustic Barrier 
 
The possibility of adding a barrier between the noise source (the vehicles traveling on the 
bridge structures) and the historic district was also considered.    The interstate highway 
bridge at this location would typically have a concrete barrier of approximately four feet in 
height to serve principally as a safety restraint for errant vehicles.  This standard 4-foot 
concrete barrier provides some shielding of the roadway noise, and was used as the base 
case for all noise modeling for the noise impact analysis.  Modified crash barriers at 
heights of 6 feet, 8 feet and 10 feet were also modeled using the FHWA’s TNM Noise 
Model, version 2.5 (see Table O-4).   
 
Table O-4:  Noise Barrier Analysis 

Crash 
Barrier  
Height 

(ft) 
 
 

Median  
Width 

(ft) 

Ambient 
 Leq at 
District 

Boundary 
(dBA) 

Predicted  
Leq at District 

Boundary 
(dBA) 

Predicted Increase 
over Ambient Leq 

(dBA) 

Distance from District 
Boundary  to Near 
Structure Edge (ft) 

(dBA) 

4 68 47.9 62.3 14.4 242 
6 68 47.9 62.2 14.3 242 
8 68 47.9 57.5 9.6 242 

10 68 47.9 55.5 7.6 242  
 
These model results indicate that there will be an increase of slightly more than 14 
decibels at the district boundary with a 4-foot barrier, and a 6-foot barrier would produce a 
nearly identical noise reduction.  Either an 8-foot or 10-foot barrier would further reduce 
projected noise levels.5   

                                                 
5 The reason for the substantial decrease in noise with the 8-ft barrier, and a relatively minor decrease for the 
subsequent increase in barrier height is that the 8-ft barrier would just break the direct line of sight between the district 
and the top of the heavy truck exhaust pipes, a major component of the overall noise, and the only prominent direct 
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With respect to noise impacts only, the standard 4-foot safety barrier provides that noise 
impacts would be below the level which would constitute an adverse noise impact on the 
historic district.  If the standard concrete barrier on the structures were increased to at 
least 8 feet, this would further reduce noise impacts to the district by a perceptible 
amount.   
 
Such an additional 4-foot height of the parapet will increase the apparent vertical height of 
the bridge spans from approximately 10 feet to approximately 14 feet or more, contributing 
further to the visual impact on the setting of the district.   
 
In a letter dated May 11, 2006 (see Appendix B), the SHPO concurred with the 

Identification of Effects report, but 
indicated that the staff was not in 
favor of adding a noise barrier to 
the proposed bridge.  The letter 
states: “we believe this may 
introduce more visual effect on the 
Patoka Bridges Historic District and 
would not be appropriate.”  With 
respect to the appearance of the 
additional barrier, it should be noted 
that the added 4 feet can be 
accommodated as a simple integral 
extension of the normal outside 
concrete barrier, and will not appear 
as a separate visual element.  See 
Figure O-11 for a photo of a similar 
extended barrier that was 
heightened approximately 16” for 

additional noise attenuation.  (Note that the bridge shown in the figure is substantially 
larger than the bridge proposed over the Patoka.  The bridge shown is 10 lanes wide, and 
is approximately 100 feet above the bike path.)  While this barrier’s total height was less 
than the 8 feet that would be needed for a significant noise reduction at the Patoka 
Bridges District, it does provide a real-life example of scale for comparison. Further, at a 
distance of over 240 feet from the district, the increase in height of the parapet probably 
causes less increase in visual impact on the district than was envisioned in SHPO’s 
comments.   
  
  
4.0 MEASURES TO MINIMIZE VISUAL IMPACTS 
 
There are no absolute objective standards for determining or evaluating the degree of 
visual impact.  The degree of impact is therefore a qualitative judgment.  It was the 
                                                                                                                                                                 
noise source not already shielded by the 4-ft barrier.  Once the last major source is directly shielded, further increases 
in barrier height produce relatively less reduction in noise levels.  

Figure O-11:  View of 5'4" Barrier From Ground 
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conclusion of the Section 106 Identification of Effects report that the new bridge would 
constitute an adverse visual impact on the district.  Given the prior commitment to bridge 
the full width of the Patoka River floodplain, there are only two courses of action which 
can reduce the visual impact of the highway on the Patoka Bridges Historic District.  The 
first would be to shift the location of the preferred alternative to a location further from the 
district where it would not be less visible to a viewer within the setting of the district.  The 
second would be to provide screening between the district and the highway that would be 
compatible with the setting of the district but block much or all of the view of the new 
structures for a viewer within the district.  Some combination of the two measures could 
also be considered, with some screening possibly reducing the distance the structures 
would need to be shifted to achieve a sufficient reduction in their visibility. 
 
The proposed structures will be of a large scale relative to the setting of the district, 
specifically:   
 

• The twin bridges will be about 10 feet in height (including the side barriers), 46 feet 
wide, and approximately 4,400 feet long, and 

• The proposed height of the bridge at the top of the barrier is estimated to range 
from approximately 40 to 51 feet above the ground, depending on the location 
within the Patoka Bottoms,  

 
These structures would have to be shifted a considerable distance away from the district 
to substantially reduce their visual impact.  The basic constraints to shifting the preferred 
alternative a sufficient distance to adequately reduce the visual intrusion are the same as 
those discussed for noise impacts in the prior section.  Briefly, the maximum distance that 
the bridges could be shifted to the west before they would directly impact the nearest 
property owned by the USFWS as part of the National Wildlife Refuge would be about 900 
feet.  This would make the structures appear somewhat less imposing to a viewer within 
the district boundaries, taking into consideration additional vegetative screening that 
would be provided by forest along the old Patoka River/South Fork channel.  However, the 
scale of the new I-69 bridges would be such that they could still be seen to the west from 
the district depending on the condition of the vegetation.  The top of the existing canopy in 
the area is estimated to be approximately 50 feet, and would thus block the line of sight 
from many locations within the historic district when the trees are leafed out.  As 
discussed previously, both the maximum shift and medium shift would increase impacts to 
wetlands, core forest, forested land and floodplains. 
 
 
Methods of visually screening the new structures from the historic district could include 
either man-made screens or natural vegetative visual barriers.  Any man-made structures 
that would adequately screen the bridge structures would themselves constitute an 
equally-intrusive adverse visual impact, and were therefore not evaluated. Thus the only 
method of visual screening that has been considered acceptable by the study team within 
the setting of the historic district is the planting of additional trees.  This approach was 
recommended by the State Historic Preservation Office in its letter of May 11, 2006, cited 
previously.  The SHPO suggested “planting vegetation to provide a screen between the 
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Figure O-12:  Patoka Bridge No. 246 

Figure O-13:  Patoka Bridge No. 81 

new bridge and the Patoka Bridges Historic 
District to reduce audible and visual effects.”  
The immediate vicinity of the district is 
already thickly vegetated, with many trees 
that already would provide some screening 
depending upon the location of the viewer, 
particularly during those months when all of 
the vegetation has leafed out.  (See Figures 
O-12, O-13 and O-14.)  The screening effect 
of the current vegetation, nearly all of which 
is deciduous, is substantially reduced from 
late fall through early spring, when the 

leaves have fallen.  (See Figure O-15, a view 
toward the I-69 corridor in early spring.) 

 
Although the visual barrier effect will be reduced during the seasons when the leaves are 
off the trees, every additional trunk and branch inserted into the line of sight will add 
incrementally to the screening effect.  Because of the height of the proposed structures, it 

will take some years for newly-planted trees 
to reach the height of the new I-69 bridges; 
however, they will provide some screening 
effect for views from the district even before 
that time.  Also, the total distance from the 
western boundary of the historic district to 
the eastern edge of the nearest bridge will 
be only approximately 242 feet, so the total 
width available for the establishment of a 
visual buffer is not great.  INDOT and FHWA 
will coordinate with USFWS and the 
managers of the Patoka River National 
Wildlife Refuge to determine a planting plan 
that will best serve the several interests in 

this area.  Figure O-16 shows, to scale, the approximate height and extent of existing 
vegetation along the district, and the area where additional plantings will be considered. 

  

 
     

Figure O -15: View from District Westward 
Toward I-69 Corridor  

Figure O -14: Along CR 300W Within District  
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While no commitments have been made at this time, planting additional trees in the 
Patoka floodplain to provide increased visual screening will be investigated in coordination 
with Patoka River National Wildlife Refuge officials during the conclusion of the Section 
106 process, and will be incorporated into the Memorandum of Agreement prior to the 
publication of the Record of Decision.  These plantings would not be located within the 
District.
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Figure O-16:  Vegetative Screening at Patoka Bridges Historic District 
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5.0 OTHER MITIGATION MEASURES  
 
The SHPO’s letter of May 11, 2006, recommended three ideas for conceptual impact 
mitigation.  One of these, the planting of vegetation to provide a screen between the new 
bridge and the Patoka Bridges Historic District to reduce audible and visual effects, has 
been discussed above.  The SHPO also recommended: 
 

• Making funding available for the Pike County Commissioners for repairs to Bridges 
#246 and #81 and 

• Not allowing construction traffic to use Bridge #246 and #81. 
 

While neither of these measures would address the visual or audible effects that the 
proposed project will have on the historic district, they would help preserve the principal 
resources within the district.  A Memorandum of Agreement (MOA) between the SHPO, 
INDOT and FHWA was signed on January 11, 2010, finalizing these mitigation measures.  
Appendix F, Section 106 Documentation, contains a copy of the signed MOA. 
 
 
6.0 SUMMARY AND CONCLUSIONS  
 
The proposed I-69 structures over the Patoka River floodplain will be constructed in close 
proximity to the Patoka Bridges Historic District and will create both audible and visual 
intrusions on the district.  All feasible measures to avoid or reduce these impacts have 
been investigated.  Other possible measures, such as the No-Build alternative, or an at-
grade crossing of the Patoka floodplain, were not considered feasible because of the 
decision made in Tier 1 to pursue Build Alternative 3C, and the commitment made in the 
Tier 1 Record of Decision to bridge the Patoka River floodplain. 
 
Feasible measures examined to reduce noise impacts included: 
 

• Shifting the alignment westward within the approved corridor 
• Shifting only the northbound structure westward by reducing the median width 
• Shifting the alignment westward beyond the limit of the approved corridor 
• Providing noise barriers along the bridge structure 

 
Feasible measures considered to reduce the visual impact of the structures included: 

• Shifting the alignment westward beyond the limit of approved corridor 
• Planting additional trees to serve as a visual screen 

 
Of the feasible noise reduction measures considered, two proved effective at further 
reducing noise levels at the district boundary.  The first of these was shifting the alignment 
to the west outside the approved Tier 1 corridor.  This measure would also serve to 
reduce the visual impact to some extent, with the maximum shift providing the greatest 
visual benefit, and the medium shift a lesser visual improvement.  However, both the 
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maximum and medium shifts would increase impacts to wetlands, forests, core forests, 
and floodplains within the Patoka Bottoms above those that would occur with the preferred 
alternative.  Due to the proximity of Refuge-owned property to the maximum shift, further 
analysis would be required to evaluate potential use of Section 4(f) lands resulting from 
those proximity impacts. Further shifts to the west, beyond those discussed here, would 
impact lands already purchased and incorporated into the Patoka River National Wildlife 
Refuge, thus resulting in a likely use of Section 4(f) lands.   
 
Both of the shifts outside the corridor would increase impacts to sensitive resources which 
also serve as habitat for animal species within the Patoka River National Wildlife Refuge.  
As the analysis of these impacts has shown, the joint development efforts between INDOT 
and USFWS have identified a location for I-69 which minimizes resource impacts and 
habitat fragmentation.  Because of these increased impacts and their effects upon wildlife 
in the Refuge, shifts of the alignment outside the approved corridor were rejected.   
 
In addition, a modification of the height of the crash barrier along the outside of the bridge 
would further reduce noise impacts.  Noise model studies indicate that increasing the 
height of the crash barrier by 4 feet, to an overall height of 8 feet, will significantly reduce 
noise levels in the district.  This increased height can be accommodated as an integral 
extension of the standard concrete barrier, without the appearance of an added visual 
element, such that the visual impact will be similar to the basic original bridge concept and 
could also be reduced with vegetative screening.  This increase in the crash barrier height 
can be considered as a further mitigation measure.  While, the SHPO previously indicated 
that it is not in favor of adding a noise barrier to the bridge, it has not given specific 
feedback as to what height or configuration it would consider undesirable.  Prior to the 
FEIS for Section 2, a Memorandum of Agreement (MOA) will be finalized between the 
SHPO, INDOT and FHWA; at that time, the specifics of desirable mitigation measures will 
be finalized. 
     
Two options for reducing visual impacts were considered – moving the proposed 
structures further from the district, or planting additional trees between the district and the 
new structures to serve as a visual barrier.  Shifting of the alignment would cause the 
same undesired increase in impacts and habitat fragmentation mentioned above, and is 
therefore not recommended.  Planting trees in the Patoka floodplain to provide additional 
visual screening will be investigated during final design in consultation with the Patoka 
River National Wildlife Refuge officials and with the State Historic Preservation Officer.   
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Appendix 1 
NOISE PROJECTIONS AT 

PATOKA BRIDGES HISTORIC DISTRICT 
 
 
During Tier 2 studies, there has been ongoing engineering analysis of the I-69 bridges 
which will span the Patoka Bottoms near the Patoka Bridges Historic District.  
Concurrently, both NEPA and Section 106 analyses related to the District have been 
refined; these refinements have provided improved estimates of the impacts of I-69 upon 
the District.   
 
Estimates of the proximity of the proposed I-69 structure to the Patoka Bridges Historic 
District and its projected noise impacts at the District boundary have been included in two 
documents published prior to this EIS.  These have been discussed and/or shown at two 
prior Section 106 Consulting Party meetings.  This Appendix documents these estimates, 
and explains how they have been refined over time. 
 
The two prior documents presenting this information were the draft and final Identification 
of Effects reports, dated October 16, 2005, and February 23, 2006, respectively.  The 
Section 106 Consulting Party meetings at which this information was presented took place 
on November 2, 2005 and March 9, 2006. 
 
In the draft Identification of Effects report of October, 2005, the distance from the Historic 
District boundary to the proposed right-of-way of the preferred alternative (Alternative A) 
was given as 155 feet.  The computer-noise-model-projected a.m. noise level for the year 
2030 was estimated as 66.8 dBA, an 18.9-decibel increase over the measured present 
year (2005) noise level at the District. 
 
Following the release of the draft Identification of Effects report, a Consulting Party 
meeting was held on November 2, 2005.  The minutes of the meeting do not mention 
projected noise levels, nor do they discuss the distances from the Historic District to the 
alternatives.  The visual materials presented at the meeting show a distance of 155 feet 
from the Historic District to the “Working Alternative A”.   
 
In the final Identification of Effects report, published in February, 2006, the distance from 
the Historic District boundary to the proposed right of way of the preferred alternative was 
also given as 155 feet.  In the final report, the projected a.m. noise level at the District 
boundary for Alternative A in the year 2030 was presented as 63.5 dBA, 15.6 decibels 
over the Year 2005 measured noise level.  The projected Year 2030 noise level was 3.3 
decibels lower than presented previously in the draft report.  The change in projected 
noise levels at the District was due to updated Year 2030 traffic forecasts provided by the 
PMC prior to the publication of the final report.  The exact reason for this change was not 
explained in the Effects report.   
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Following the release of the final report, a Consulting Party meeting was held on March 9, 
2006.  Minutes of the meeting stated that “more accurate modeling had resulted in a 
decrease in noise numbers, but that the numbers are still above the INDOT recommended 
level.”  The minutes did not provide specific details on the noise projections.6    The visual 
presentation made at the meeting did not mention either projected noise levels or 
distances of the alternatives from the Historic District.  A handout provided at the meeting 
showed that the Alternative A right-of-way would be approximately 155 feet from the 
District, but did not address noise levels.    
 
In the Draft EIS, several changes have been made that have affected the previously-
projected noise levels at the Historic District.   
 

• Based upon a June 2008 review of the precise definition of the District boundary 
contained in the National Register nomination form, the mapping of the District 
boundaries has been refined.  This provides a more accurate location of the District 
in relation to the proposed I-69 structure.  This change has somewhat increased 
the distance between the Historic District boundary and the proposed right-of-way 
for Alternative A, which is now 202 feet.  The near edge of the bridge structure of 
the preferred alternative is now at a distance of 242 feet from the District boundary.    

• More detail has been added to the computer noise model to better represent the 
existing acoustic environment at the District.  Also, more refined techniques have 
been used to account for the noise reduction benefits of crash barriers which are a 
standard part of the outer edge of the bridge structures.  Discrete barrier segments 
were defined and the specific roadway segments that they shielded were identified.    

 
These refinements in the model, combined with the improved estimates of the distance 
between the District and the preferred Alternative A, have further modified the projected 
Year 2030 noise level at the District boundary.  This noise level now is estimated at 62.3 
dBA.  This projected noise level is an increase of 14.4 decibels over the measured 
ambient level at the District boundary.  This increase is below the 15-decibel increase that 
the INDOT noise policy identifies as the threshold for an adverse noise impact.  
 
 
 

                                                 
6 The minutes stated that ”Mr. Jeremy Kieffner explained that the revised numbers resulted from placing the 
noise receptors on the bridges rather than just in the vicinity of the district, which yielded more precise 
readings.”  This statement seems to reflect confusion by the author of the minutes.  A change in the 
placement of the noise receptors would affect noise readings for existing conditions; such a change would 
not explain changes in the projected noise levels. 


