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INTRODUCTION 
 
 

The study area for Section 3 is US 50 to US 231, a distance of approximately 25.3 miles.  It is a 

part of the larger Tier 1 project, I-69 Evansville to Indianapolis. 

 

This Tier 2 Biological Assessment (the Tier 2 BA) for Section 3 of I-69 Evansville to Indianapolis 

project (the Section 3 Project) contains updated information on reasonably certain Section 3 

Project impacts and proposed mitigation since the Tier 1 Biological Assessment Addendum 

(Tier 1 BA Addendum) dated March 7, 2006.  This Tier 2 BA provides the U. S. Fish and Wildlife 

Service (USFWS) with plans and impacts of the Project, based on the final preferred alternative 

(including access roads) as defined in the Section 3 Tier 2 DEIS (Section 3 DEIS) and 

subsequent refinements. This Tier 2 BA addresses the specific impacts associated with the 

preferred alternative for the Project, and must be reviewed in concert with the Tier 1 

documents1, surveys, and the Section 3 DEIS to obtain a full understanding of the proposed 

actions, mitigation, and findings.  A summary of the consultation activities ongoing with the 

USFWS are presented in Table 1. 

  

The content of this Tier 2 BA is governed by Paragraph 4 of the Terms and Conditions imposed 

in the Incidental Take Statement of the Revised Tier 1 Biological Opinion (Tier 1 Revised BO), 

for the Evansville to Indianapolis I-69 Project, issued by the USFWS to the Federal Highway 

Administration (FHWA) on August 24, 2006. 

 

As more fully documented below, FHWA and the Indiana Department of Transportation 

(INDOT), based on a review of the data presented in this Tier 2 BA and other relevant project 

documents, have reached a determination that the overall impacts to the species as discussed 

in the Tier 2 BA remain consistent with the findings in the Tier 1 Revised BO.  Also, FHWA and 

INDOT have reached a determination that the specific impacts within the Section 3 Tier 2 

project are consistent with those analyzed in the consultation documented in the Tier 1 Revised 

BO.  FHWA and INDOT request formal consultation on a “Likely to Adversely Affect” conclusion 

for the Indiana bat.  

1 The Tier 1 documents include: Tier 1 Record of Decision (ROD) issued by the FHWA on March 29, 2004, the Tier 1 FEIS, 
issued by FHWA on December 7, 2003, the Tier 1 Biological Assessment Addendum, issued by FHWA on March 7, 2006 and 
the Revised Tier 1 Biological Opinion, issued by USFWS on August 24, 2006.  Tier 2 Documents include the Section 3 Tier 2 
DEIS, issued in January 2009. 
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The bald eagle (Haliaeetus leucocephalus) was officially removed (delisted) from the list of 

threatened and endangered species on August 8, 2007, and will no longer be afforded 

protection under the Endangered Species Act (ESA).  The bald eagle continues to be protected 

under the Bald and Golden Eagle Protection Act (BGEPA).  This Section 3 BA does not include 

an evaluation of impacts to the bald eagle.  Potential impacts to this species are discussed in 

the Section 3 National Environmental Policy Act (NEPA) document.   Conservation measures 

developed for the bald eagle as part of the Tier 1 BA and Tier 1 BA Addendum will be 

completed despite the species delisting.  A review of the IDNR Heritage Database Threatened 

and Endangered Species GIS Layer current through 2008 showed that there were no bald eagle 

observations of any type near Section 3. 2  

 

   

2 The Federal Highway Administration and Indiana Department of Transportation submitted to the USFWS the certification of 
compliance with the Incidental Take Statement, included in the Revised Tier 1 BO, as part of an application for an expedited 
Bald and Golden Eagle Protection Act (Eagle Act) permit pursuant to the new regulations at 50 CFR 22.28, which apply to 
projects previously exempted from the take prohibition for bald eagles under section 7 of the Endangered Species Act (ESA). The
bald eagle permit was granted by USFWS on June 25, 2009 under permit number MB218918-0. 
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Table 1: Summary of NEPA and Section 7 Consultation History for I-69 Tier 1 & Tier 2 
Date Event / Action 
May 18, 1999 Agency review meeting held to discuss tiered approach for this project. 

January 5, 2000 Notice of Intent to undertake Tier 1 NEPA study for I-69 between Evansville and Indianapolis is 
published in Federal Register. 

February 3, 2000  INDOT and FHWA hosted a “Scoping Meeting” with environmental review agencies. 

June 5, 2001 INDOT and FHWA convened an agency review meeting to discuss the “Purpose and Need Statement.”  
A substantial portion of this meeting was devoted to discussing the type of agency coordination 
required in Tier 1 and Tier 2 of this study.  The specific requirements of each agency were discussed in 
terms of its legal and regulatory responsibilities. 

November 27, 2001 INDOT and FHWA convened an agency review meeting to discuss their “Screening of Alternatives” for 
I-69 (included environmental information). 

December 21, 2001 BFO sent comments on the Draft Level 2 Alternatives Analysis Report for the Evansville-to-Indianapolis 
I-69 study including endangered species and critical habitat technical information. 

March 14, 2002 Federally listed species were reviewed and appropriate tables constructed with species, their number 
and status and presented to the USFWS at the BFO. 

June 4 and 5, 2002 A BFO biologist took a two-day bus tour of I-69 alternatives focused on environmentally sensitive areas 
with INDOT, FHWA, United States Environmental Protection Agency (USEPA), and Indiana 
Department of Natural Resources (IDNR). 

June 2002 Through informal consultation with the Service, INDOT agreed to shift the common alignment of 
Alternative 3A, B, and C to be beyond the range of bats that forage around and hibernate in a cave that 
is Designated Critical Habitat for the Indiana bat in Greene County. 

June 27, 2002 FHWA sent a letter to BFO requesting a list of Federally listed species and Designated Critical Habitat 
that may be present in the I-69 Study Area of five alternatives being carried forward for detailed 
analysis in the DEIS. 

July 1, 2002 BFO sent FHWA a species list for all five alternatives that included six species and one cave 
Designated Critical Habitat for the Indiana bat that may be present within the proposed project counties. 

July 31, 2002 INDOT and FHWA released their Tier 1 DEIS for public comment.  The DEIS had been approved on 
July 22. 

November 14, 2002 BFO comments on the Tier 1 DEIS are combined with those of the National Park Service and sent in a 
single letter from the Department of the Interior’s Washington Office to FHWA. 

January 9, 2003 Gov. Frank O’Bannon announced Alternative 3C as INDOT’s recommendation as the “preferred 
alternative” for I-69. 

February 21, 2003 FHWA requests a species list for their preferred alternative, 3C. 

February 28, 2003 FHWA sends BFO a letter requesting comments on regarding the four variations of Alt. 3C around the 
City of Washington. 

March 11, 2003 An Agency Coordination Meeting was held at BFO to discuss a Conceptual Tier 1 Forest and Wetland 
Mitigation Plan, Sections of Independent Utility, the proposed Patoka River crossing, and how the Sec. 
7 consultation would be undertaken. 

March 13, 2003 BFO sent FHWA a letter listing three species that may be present in the Alternative 3C Study Area, 
Indiana bat, bald eagle, and fanshell mussel. 

March 14, 2003 BFO sent FHWA a letter recommending that it choose one of the two eastern routes around 
Washington (variation “WE1” was specifically recommended) as they were less likely to have adverse 
affects to Indiana bats or bald eagles because impacts to forest and wetlands would be smaller. 

March 26, 2003 BFO was sent a Draft BA addressing effects to Alt. 3C on Indiana bats, bald eagles, and fanshell 
mussels and requested review and comments. 

May 30, 2003 BFO returned comments on Draft BA. 

June 15 – July 2003 BFO assisted INDOT and FHWA in developing Conservation Measures to be included in the BA that 
would avoid and minimize incidental take of Indiana bats and bald eagles. 

July 21, 2003 BFO received a revised BA and letter from FHWA requesting formal section 7 consultation for the 
effects of Alt. 3C of I-69 on Indiana bats and bald eagles.  The letter also requested concurrence that 
fanshell mussels were not likely to be adversely affected by Alt. 3C.  The 135-day period for formal 
consultation began. 
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Table 1: Summary of NEPA and Section 7 Consultation History for I-69 Tier 1 & Tier 2(Cont)
Date Event / Action 
August 22, 2003 BFO sent FHWA a letter acknowledging receipt and completeness of formal consultation initiation 

package.  Informed FHWA that the Service expected to provide them with a final Biological Opinion no 
later than December 3, 2003.  Based on information contained in the BA, the USFWS also provided the 
FHWA written concurrence with their determination that the fanshell mussel was “not likely to be 
adversely affected” by the proposed construction, operation, and maintenance of Alternative 3C of I-69.  

August – November 
2003 

BFO consulted with FHWA/INDOT to gain clarification on various issues resulting in several revisions to 
the Tier 1 BA. 

November 28, 2003 BFO sent FHWA/INDOT a draft Biological Opinion for review. 

December 2, 2003 FHWA/INDOT returned comments on draft BO to BFO. 

December 3, 2003 BFO sent FHWA/INDOT the Final Biological Opinion for Alternative 3C of I-69. 

December 2003 INDOT released Final EIS with Alternative 3C named as its preferred alternative. 

February 2004 FHWA issued a Record of Decision approving the. 3C corridor. 

Summer 2004 Tier 2 mist net surveys revealed the presence of 13 maternity colonies and scattered occurrences of 
male Indiana bats throughout the 3C corridor. 

Fall-Winter-Spring 
2004 and 2005 

Tier 2 surveys at caves within five miles of the 3C corridor revealed limited seasonal use by Indiana 
bats at a small number of caves without previous documented use by Indiana bats 

Summer 2005 Additional mist netting and radio tracking located additional Indiana bat roost trees within the 13 
maternity colony areas. 

July 1, 2005 FHWA and INDOT met with USFWS and agreed to reinitiate formal consultation on Tier 1 of I-69 in light 
of all the new information on Indiana bat maternity activity and hibernacula in the project area. 

Fall 2005 BFO and project consultant staff held weekly meetings to guide development of the Tier 1 BA 
Addendum. 

February 2006 FHWA, INDOT, and USFWS signed a Pre-consultation Agreement. 

March 7, 2006 FHWA submitted a Tier 1 BA Addendum to the USFWS with a letter requesting to reinitiate formal 
consultation for the Indiana bat. 

June & July 2006 BFO consulted with FHWA/INDOT/project consultants to gain clarification on various issues discussed 
within the BA Addendum. 

July 10, 2006 BFO reviewed and submitted comments on the Tier 1 Re-evaluation Report for I-69, which outlined 
anticipated impacts resulting from the interstate being a toll road. 

July 17, 2006 BFO met with FHWA/INDOT/project consultants to discuss findings of the Tier 1 Re-evaluation report 
and other issues.  It was agreed to expand the Winter Action Area to include an additional cave, which 
would necessitate FHWA/INDOT/project consultants to provide additional data to BFO and an effects 
determination on the cave as Critical Habitat.  It was mutually agreed to extend the formal consultation 
period to accommodate these changes. 

July 20, 2006 BFO received a letter from FHWA stating that it determined that I-69 “may effect, but is not likely to 
adversely affect” the cave as Critical Habitat for the Indiana bat.  Additional information was provided 
regarding impacts around this cave and revised data for the revised Winter Action Area. 

July 26, 2006 USFWS provided FHWA a Draft of the revised Tier 1 BO and Incidental Take Statement for review. 

August 10, 2006 FHWA/INDOT return comments on the draft revised Tier 1 BO to BFO. 

August 24, 2006 BFO sent FHWA/INDOT the final Revised Tier 1 BO for Alternative 3C of I-69. 

May 18, 2007 BFO sent FHWA a letter noting intention to prepare an individual Tier 2 BO for each Tier 2 section BFO 
concludes will be likely to adversely affect the Indiana bat and/or bald eagle.  Each will be a stand-alone 
document rather than being appended to the 2006 revised Tier 1 BO. 

February, 14, 2008 BFO provided revised tree clearing dates of April 1 through September 30. 

January 26, 2009 Section 3 DEIS published. 

Note: BFO = Bloomington Field Office, USFWS
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PROJECT DESCRIPTION 
 
SECTION 3 PREFERRED ALTERNATIVE (Figure 1 and Appendix B) 
 
 
DESCRIPTION:      US 50 (near Washington) to US 231 (near Crane Naval Surface 

Warfare Center (NSWC)) 

 

LENGTH:              25.3 miles  

 

RIGHT-OF-WAY WIDTH: 320 feet3 (typical right-of-way) 

 

RIGHT-OF-WAY AREA: 1,731 acres  

 

TYPICAL SECTIONS:   Typical section drawings for the initial mainline design, a low-cost 

mainline design option, and state and county roads is shown in 

Figures 2, 3, and 4. 

 

SCHEDULE:   Construction for Section 3 has not yet been scheduled.  However, INDOT is 

moving forward with final design for the entire section and it is anticipated that some portions 

may go to construction as early as 2011 with the entire section being complete by as early as 

2016.  While construction is anticipated to move forward there are some elements that may be 

deferred for later construction.  This was discussed in the Tier 2 Section 3 DEIS on page 5-11: 

 

INDOT may consider phased construction for some elements of this project.  The 
elements that could be constructed some time after the initial construction of 
Section 3 include: the rest area; the full US 231 interchange; and some local 
overpasses.  Construction of local overpasses would happen when warranted 
and funding is available…Construction of the rest area would happen when 
funding is available…A decision on the deferral of the construction of the full US 
231 interchange would take into account the timing of the construction of the 
project in Section 4.  If full construction of this interchange is deferred, then a 
temporary connection (which would be within the footprint of the eventual US 231 
interchange) would be built at US 231.  In the event that the construction of some 
elements of the overall project are deferred to a later time, impacts from the 
project in the short term would be lower than those shown in this document.  

 

RELOCATIONS4: 

3 Tier 2  Section 3 DEIS, Section 5.1.2 “Overview of Tier 2 Methodology:  Design of Alternatives”p5-5 
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� Eighteen (18) residential homes (multiple listing service shows ample replacement 

housing available for sale in the area) 

� Barkers Custom Cabinets (home business) 

� Two (2) Billboard displacements 

 

REST AREAS:    There is one rest area planned in Section 3, this is shown in Figure 5.  Figure 

5 shows the location for the Section 3 rest area.  It has been moved from the location identified 

in the DEIS to south of County Road 1100 N to be located on and north of County Road 1100 N.    

No forest or wetlands will be impacted by the rest area.  As taken from the Tier 2 Section 3 

DEIS on page 5-43: 

 
The rest area would serve both directions of traffic.  Ramps would be provided so 
traffic in both directions could access the rest area.  The land for the rest area 
and its ramps are included in the totals for the right-of-way… [Direct impacts] are 
expected to be around 100 acres of agricultural land…   Utilities… [at the] rest 
area location would be served by Odon and Elnora utility companies. 

 

 

 

4 Tier 2 Section 3 DEIS, Section 5.2.3 “Potential Displacements” p(5-19)-(5-23). 
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Figure 1. Section 3 Location 
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Figure 2:  Low-Cost Typical Section –Mainline 
(Section 3, DEIS, Section 5.1.3, Fig 5.1-3) 
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Figure 3:  Initial Typical Section – Mainline   

(Section 3, DEIS, Section 5.1.3, Fig. 5.1-5) 
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Figure 4:  Typical Sections – State and County Roads  

(Section 3, DEIS, Section 5.1.3, Fig. 5.1-4) 
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Figure 5: CR 1100 N Rest Area with Diamond Style Ramps 
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INTERCHANGES:

SR 58 (Figure 6):  The I-69/SR 58 interchange would have a diamond configuration that would 

introduce new at-grade intersections with the ramp terminals and SR 58.5 According to the 

DEIS, on the SR 58 interchange, over 370 vehicles are expected to use all of the interchange 

ramps in the 2030 AM Peak hour.  More than 420 vehicles will use all of the ramps in the 2030 

PM Peak hour.  Due to spacing requirements between ramp intersections and existing 

intersections, SR 58 access from Daviess County Road 500 East may need to be eliminated. 6 

US 231:  Three interchange configurations were considered for evaluation: a full-diamond 

interchange, a single-point interchange, and a tight-diamond interchange option. 7   While the 

DEIS preferred alternative included the full diamond interchange, the preferred alternative has 

been revised to include the tight-diamond interchange as shown in Figure 7. 

 

The entire US 231 interchange at I-69 may not be constructed at the same time as the rest of 

the project in Section 3 due to construction phasing.  Currently, Section 3 is expected to be 

approved and constructed before Section 4.   Thus, until Section 4 is constructed, there is no 

need for a "full" interchange at US 231.  If construction of the full interchange is not completed 

with the construction of Section 3, then a partial interchange with US 231 would be constructed 

so that Section 3 may be opened to traffic with a full connection to US 231 for the Section 3 

portion of I-69.  The partial interchange would start where the construction of I-69 mainline 

pavement is ended at some point west of existing US 231. The partial interchange would 

include the construction of some temporary roadway, drainage improvements and traffic control 

devices connecting the I-69 mainline to US 231. The partial interchange at US 231 will allow 

traffic to exit I-69 northbound and to enter I-69 southbound to accommodate Section 3 traffic.  

The portion of the interchange which will not be built immediately includes the relocation of US 

231 and SR45/58 and the portion of the interchange allowing traffic to enter I-69 (Section 4) 

northbound and exit southbound.  Those components of the full interchange will be provided 

when Section 4 is open to traffic.  The partial interchange would be constructed within the 

footprint of the eventual full US 231 interchange.  All right-of-way for the full interchange would 

be acquired with the initial construction of the project to protect those areas from future 

development.

5 Tier 2 Section 3 DEIS, Section 3.4.2 “Interchange Options”p3-128. 
6 Tier 2 Section 3 DEIS, Section 3.4.2 “Interchange Options”p3-123. 
7 Tier 2 Section 3 DEIS, Section 3.4.2 “Interchange Options”p3-124.
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Figure 6: Odon/Elnora SR 58 Interchange Alternative 
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Figure 7: US 231 Interchange Alternative – Tight Diamond Interchange 

(Section 3 DEIS, Section 3.5 “Preferred Alternative”, Figure 3-50) 
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GRADE SEPARATIONS: 

 

The following are proposed locations for grade separations.  Locations marked with ** are those 

where overpasses may or may not be provided.  Final determination of local access will be 

determined within the Final EIS and will be based on public involvement, resource and local 

agency comments, and cost.8  The current access accommodations included in the preferred 

alternative presented in this BA are considered to be a worst case scenario relative to forest and 

wetland impacts.  Any additional adjustment of grade separations, road closures and frontage 

roads are not expected to result in any net increase in impacts to forest or wetlands. 

 

� CSX Railroad9 

� Daviess County Road 100 North 

� Daviess County Road 200 North 

� Daviess County Road 350 North** 

� Daviess County Road 350 East 

� Daviess County Road 450 East 

� Daviess County Road 550 North 

� Daviess County Road 750 North** 

� Daviess County Road 800 North** 

� Daviess County Road 900 North**    

� Daviess County Road 1000 North 

� Daviess County Road 1200 North 

� Daviess County Road 1400 North** 

� Daviess County Road 1500 North 

� Daviess County Road 700 East 

� Daviess County Road 900 East  

� Greene County Road 100 West 

� Greene County Road 75 East 

 

 

 

8 Tier 2 Section 3 DEIS, Section 5.6.3.2 “Access” p5-126 
9Tier 2  Section 3 DEIS, Section 5.3.4.2 “Travel Patterns and Local Public Road Connectivity” Table 5.3-4. P5-46
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ACCESS ROADS: 

The Tier 2 DEIS discusses access on page 5-119: 

 

With construction of I-69 as a limited access facility, many local roads would be 
severed by the new right-of-way and closed, rerouted, or have a grade 
separation structure(s) to go over or under the new roadway.  It would also be 
necessary, in certain locations, to construct short segments of roadway to 
provide access to properties whose access would be cut off by the new right-of-
way.  It is important to note that some access roads may not be necessary based 
on final land acquisition analysis.  It may be more cost-effective and appropriate 
to land-lock a parcel and acquire the entire property than to provide an access 
road.  This is determined during the detailed design and right-of-way acquisition.   

 

Proposed access roads for the preferred alternative are listed in Table 2.  

 

Table 2: Description of Proposed Access Roads10

Access 
Road (AR) Description Length 

(feet) 
Length 
(miles) 

AR 1 On the east side of I-69 along north side of CSX rail, this road connects to Daviess 
CR 300 E. 1,300 0.25 

AR 2 On the west side of I-69, this road connects Daviess CR 200 N to Daviess CR 250 
E. 5,300 1.00 

AR 5 On the east side of I-69 north of Daviess CR 200 N, this road connects to Daviess 
CR 200 N. 4,000 0.76 

AR 9 On the east side of I-69 south of Daviess CR 500 N, this road connects to Daviess 
CR 500 N. 1,275 0.24 

AR 10 On the west side of I-69 north of Daviess CR 550 N, this road connects to Daviess 
CR 550 N. 2,650 0.50 

AR 13 On the east side of I-69 along North Fork Prairie Creek, this road connects to 
Daviess CR 450 E. 1,350 0.26 

AR 15 On the south side of I-69 west of Daviess CR 700 E, this road connects to Daviess 
CR 700 E. 1,350 0.26 

AR 16 On the south side of I-69, this road connects Greene CR 75 E to US 231/SR 58. 1,450 0.27 

 

RELOCATED ROADS 

The following roadways will be relocated to maintain existing access with construction of I-69. 

 
� Daviess County Road 500 East 

� Greene County Road 710 South 

� US 231 

� SR 45/5811 
 

10Tier 2  Section 3 DEIS, Section 5.6.3.2 “Access” Table 5.6-3.p5-120
11 Tier 2 Section 3 DEIS, Section 5.6.5 “Traffic Impacts Summary” Table 5.6-5 p-5-126 
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CLOSED ROADS: 

The following local roadways will be closed with the construction of I-69. 

� Daviess County Road 1100 North 

� Daviess County Road 1250 North 

� Daviess County Road 500 East 

� Daviess County Road 1550 North 

� Daviess County Road 1600 North 

� Daviess County Road 600 East 

� Greene County Road 200 West 

� Greene County Road 25 West12 
 

Where road closures would occur, provisions (such as cul-de-sacs) for turnarounds to 

accommodate large vehicles such as school buses and county maintenance vehicles would be 

made.13 

 

Maps of proposed local access provisions are presented in Figures 8 – 10.

12 Tier 2 Section 3 DEIS, Section 5.6.5 “Traffic Impacts Summary” Table 5.6-5. p5-126
13 Tier 2 Section 3 DEIS, Section 5.2.4“Social Impacts Mitigation” p5-128 
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Figure 8: Proposed Interstate and Local Access 
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Figure 9: Proposed Interstate and Local Access 
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Figure 10: Proposed Interstate and Local Access 
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UTLITILIES: 

A preliminary review of the plan and profile sheets, as well as the GIS layer of transmission 

towers, showed that approximately 10 transmission towers may need to be relocated that are 

located within the right-of-way for the preferred alternative.  These possible relocations will 

occur near County Road 200N, County Road 350N, County Road 500N, County Road 900E, 

and at the US 231 interchange.  While some additional local utilities will be crossed by I-69, 

these facilities are nearly all associated with existing roadways, and any required relocations are 

anticipated to be within the local access facility right-of-ways being evaluated.  Based on the 

location of these anticipated relocations, and the adjacent land uses, forest impacts from utility 

relocations are expected to be insignificant and discountable. 

 
RAILROADS: 

Freight service is the only available railroad service in the vicinity of Section 3. The project 

corridor crosses two operating railroad lines. These locations will be bridged over.14  

 

STREAMS:  

Stream crossings are generally provided using bridges, culverts and/or pipes. The bridges 

proposed in Section 3 are at the crossings of Eagan Ditch, South Fork Prairie Creek, North Fork 

Prairie Creek, Bethel Ditch, Epsom Lateral, Smothers Creek, Vertrees Ditch, Weaver Ditch, First 

Creek, Branch of First Creek, Doans Creek and a Branch of Doans Creek. All other crossings 

would provide culverts or pipes in existing channels.  In some cases, these activities would 

require an alteration to the natural shape of the stream. 15  These could include channel 

widening, enclosure, straightening and realignment; bank shaping and stabilization, 16 and 

placing bridge piers in the water body. 

FLOODPLAINS:  

The Tier 2 DEIS discusses floodplains on page 5-302: 

Hydraulic analysis will be performed in the vicinity of stream crossings which 
require bridges to ensure that the proposed crossings will not result in increased 
flooding. This includes the crossings of Eagan Ditch, South Fork Prairie Creek, 
North Fork Prairie Creek, Bethel Ditch, Epsom Lateral, Smothers Creek, Vertrees 

14 Tier 2 Section 3 DEIS, Section 5.3.5 “Community Facilities and Services” p5-56 
15 Tier 2 Section 3 DEIS, Section 5.19.2.3 “Water Quality: Analysis, Rivers and Streams, Streams”p5-292 
16 Tier 2 Section 3 DEIS, Section 5.19.2.3 “Water Quality: Analysis, Rivers and Streams, Streams”p5-292
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Ditch, Weaver Ditch, First Creek, Branch of First Creek, Doans Creek and a 
Branch of Doans Creek. The creek openings of the proposed bridges over these 
streams would be sized so that the 100-year floodway elevations would not be 
substantially affected.  
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INDIANA BAT (Myotis sodalis) 
 

ACTION AREA 
  

The study area for Section 3 is US 50 to US 231, a distance of approximately 25 miles.  It is a 

part of the larger Tier 1 project, I-69 Evansville to Indianapolis which was considered in the 

Revised Tier 1 BO. 

 

The proposed project involves the construction, operation and maintenance of an Interstate 

highway, I-69, from Evansville to Indianapolis through southwestern Indiana in Section 3.  

USFWS regulations define the “action area” as all areas to be affected directly and indirectly by 

the Federal Action and not merely the immediate area involved in the action (CFR § 402.02).  

The regulations further state that the action area is not limited to the “footprint” of the proposed 

project, nor is it limited by the sponsoring Federal agency’s authority.  Rather, it is a biological 

determination of the reach of the proposed action on listed species. In the Tier 1 Section 7 

consultation process, the FHWA, INDOT and the USFWS Bloomington Field Office (BFO) jointly 

developed two seasonally based action areas for the Indiana bat.  As discussed below, this Tier 

2 BA proposes to expand the summer action area for the Indiana bat based on reasonably 

foreseeable indirect/induced growth predicted in the Section 3 DEIS.17 

 

 Tier 1 Summer Action Area 
Because the full “reach” of the direct and indirect effects of this project were not fully defined in 

Tier 1, the USFWS assumed quantifiable effects to Indiana bats would be confined to the 

project footprint and a 2.5-mile buffer in all directions, based on the biological range of the 

species and anticipated impacts of the Project.   Therefore, the “Summer Action Area” (SAA) for 

the Indiana bat has been generally defined as a 5-mile band, 2.5 miles either side of the 

centerline of Alternative 3C, and runs the entire length of the proposed project.   

17 We note that the predicted induced growth (approximately 145 acres near interchanges) is based on the 
NEPA concept of “reasonable foreseeability.”  This NEPA standard for predicting indirect/induced growth is 
significantly broader than the ESA’s “reasonably certain” standard for consideration of indirect/induced growth as 
defined in 50 C.F.R § 402.02 "Effects of the action".  It would appear that under the ESA “reasonably certain” 
standard, none of the predicted induced/indirect growth predicted in the Section 3 DEIS would be recognized in an 
analysis conducted solely for proceedings under Section 7 of the ESA.  However, in order to continue to use the 
very conservative approach used in the Revised Tier 1 BO, this Tier 2 BA analyzes impacts from the “reasonably 
foreseeable” induced growth predicted in the Section 3 DEIS. 
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The 2.5-mile distance has biological significance, based on a study in Illinois which found that 

the maximum distance an Indiana bat traveled from its daytime roost tree to its original capture 

site was 2.5 miles (4.1 km)18.  This 2.5-mile distance also is consistent with unpublished data 

from Indiana bat studies conducted at the Jefferson Proving Grounds19 and the Indianapolis 

Airport in Indiana.20  The entire length of the proposed project contains suitable summer 

roosting and foraging habitat, thus a SAA width of 2.5 miles on either side of the proposed 

centerline (5 miles wide) will encompass summer habitat being used by Indiana bats that might 

be affected by the proposed I-69 project.  The Tier 1 corridor is approximately 2,000 feet wide in 

most places, but is narrowed in some instances to avoid sensitive environmental resources, and 

widens in some instances to allow further avoidance of direct impacts by giving greater flexibility 

for the location of the right-of-way. 

 

A 2.5-mile radius circle has also been centered on each Indiana bat maternity colony activity 

area discovered during the Tier 2 mist net surveys and incorporated into the Tier 1 BA 

Addendum and Tier 1 Revised BO.  At these locations, the 2.5 mile radius circles typically 

extended beyond the limits of the standard SAA. 

 

 Tier 1 Winter Action Area 
The USFWS expanded the Action Area in Tier 1 by defining the “Winter Action Area” (WAA) for 

Indiana bats as collectively being the total area that falls within a 5-mile radius centered on each 

of the known Indiana bat hibernacula that have entrances located within 5 miles of the proposed 

3C corridor.  Section 3 has no caves, bat hibernacula or WAA. 

 

 Tier 2 Expanded Summer Action Area 
The Section 3 Tier 2 DEIS (January 2009) indicated that the Project may induce additional 

impacts as a result of the completion of the Project.  As documented in the Section 3 DEIS, the 

18 Gardner, J.E., J.D. Garner, and J.E. Hoffmann. 1991. Summer Roost Selection and roosting behavior of Myotis Sodalis
(Indiana Bat) in Illinois. Final Report.  Illinois Natural History Survey and Illinois Department of Conservation, Campaign, IL.
56 pp.  
19 Pruitt, L., S. Pruitt, and M. Litwin. 1995. Summary of Jefferson Proving Ground bat survey: 
1993-1995. Report submitted to the United States Fish and Wildlife Service, Bloomington, 
Indiana.

20 3D/International Inc. 1995. Environmental technical report: 1995 field studies for interim Indiana bat habitat mitigation at the 
Indianapolis International Airport in Marion County, Indiana. 23 pp. plus appendices. 
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predicted growth is anticipated to be in specific Traffic Analysis Zones (TAZs) that are outside 

the existing Tier 1 Indiana bat summer action area, based on coordination with an expert land 

use panel.  As noted in the Tier 1 Revised BO: “The [summer] Action Area may need to be 

expanded or otherwise refined in subsequent Tier 2 BAs as the anticipated reach of direct and 

indirect effects of each section of I-69 are more clearly recognized and understood.”  (Tier 1 

Revised BO, pg. 32).  While there is no foundation to assume that the predicted induced growth 

meets USFWS' "reasonably certain" criteria by the year 2030, the SAA for the Section 3 portion 

of the I-69 Project has been expanded to include all TAZs for which the NEPA analysis indicates 

that growth induced by the construction and operation of the Project is reasonably foreseeable.   

Also, the potential induced growth noted in the Section 3 DEIS has been analyzed for possible 

indirect impacts to the Indiana bat, as required by the Tier 1 Revised BO. 

 

There is a very slight overlap in the newest right-of-way design for Section 3 in both the Veale 

Creek Maternity Colony (Section 2) and the Doan’s Creek Maternity Colony (Section 4).  To 

preserve clarity and avoid duplicating impact results, the impacts of these small areas of the 

Section 3 right-of-way will be counted and addressed in the Tier 2 BAs prepared for Section 2 

and  Section 4.  Because these impacts will be counted in the BA of other sections, there may 

be very small differences in the summation of numbers and comparison of some numbers with 

the Tier 1 BA Addendum or the Section 3 Tier 2 DEIS.  This method allows all impacts to a 

particular maternity colony to be addressed in a single Tier 2 BA and provide the most simple 

and logical means to mitigate for impacts.    However, if Sections 2 and 4 are not built, any 

impact to the two maternity colonies attributable to Section 3 will be mitigated as part of the 

Section 3 mitigation plan. 

 

 

TIER 2 INDIANA BAT SURVEYS 

 
Maternity Colonies 
As required by the December 3, 2003 Tier 1 BO, INDOT and FHWA conducted an extensive 

research program designed to obtain information on the presence of Indiana bats within the 

action area.  Standard mist netting techniques, approved by USFWS, were used to capture bats 

at 23 sites in 2004 and 6 sites in 2005 within Section 3.  A total of 13 Indiana bats were 

captured within Section 3 in 2004.  This includes three (3) pregnant females, four (4) lactating 

females, four (4) adult males, and two (2) juvenile males. Five (5) of the Indiana bats captured 
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were within the West Fork White River (Elnora) maternity colony (four (4) lactating females and 

one (1) juvenile male) , the remaining eight (8) were associated with the SR 57 bridge over the 

West Fork of White River.  The SR 57 bridge is not believed to be a maternity colony, rather a 

day and night roost for the Indiana bat.  Six (6) Indiana bats were radiotagged and as a result 

four (4) roosts were identified (including the SR 57 bridge as a roost).  Mist netting efforts in 

2005, which focused on the areas where Indiana bats were captured in 2004, did not capture 

any Indiana bats.  As requested by USFWS, one maternity colony was delineated by a 2.5 mile 

radius circle centered around a point placed between three secondary roosts and three mist net 

sites of Indiana bat capture in 2004.   This maternity colony is listed as the West Fork White 

River (Elnora) Colony.   

 

Three roost trees were identified within the West Fork White River (Elnora) maternity colony.  

Three lactating female Indiana bats were tracked to the three roost trees (one per tree).  The 

fourth lactating female Indiana bat was never tracked to a roost tree.  All three roost trees were 

silver maples with diameters at breast height (DBHs) of 30”, 10”, and 25.5”.  The three roosts 

were located in the riparian corridor and within 1,200 feet of the West Fork of the White River.  

Maximum emergence counts were 15, 0, and 3 bats.  All three trees were considered secondary 

roosts because the maximum number of bats during emergence counts was less than 30.  For 

the purposes of this study, this colony is assumed to consist of 80 reproductively active adult 

females and their offspring, with a total of 160 individuals once the young become volant.21  

Based on concurrent emergence counts conducted on July 1, 2004, the West Fork White River 

(Elnora) Colony is comprised of a minimum of 18 individuals.    

 

A full discussion of the methods and results of these surveys with maps of the maternity colony 

and other summer habitat in Section 3 is more fully discussed in the Tier 1 BA Addendum and 

incorporated in the analysis in the Revised Tier 1 BO. 

 
No additional maternity colonies have been identified since publication of the Tier 1 BA 

Addendum.   

21 A more detailed account of the survey program conducted during 2004 and 2005 can be found in the Tier 1 BA 
Addendum. 
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 Bridges 
Out of the 259 bridges and culverts located within the I-69 summer action area that were 

surveyed during 2004 and 2005, only one bridge, located in Section 3, was found to have 

roosting Indiana bats.  In 2004, little brown bats (M. lucifugus),big brown bats (Eptesicus fuscus) 

and federally endangered Indiana bats were found roosting under this bridge. Two eastern red 

bats (Lasiurus borealis) were also captured near the bridge. As an additional Indiana bat 

conservation measure, the bridge was studied further following its identification as an Indiana 

bat roost during the original bridge survey.  These studies in 2006 and 2007 showed a limited 

number of eastern pipistrelles (Perimyotis subflavus). The bridge serves as a mating site, 

day/night roost and migratory stop-over for the little brown bat and the federally endangered 

Indiana bat. It also serves as a maternity roost for the little brown bat. Big brown bats used the 

bridge throughout the season as a day/night roost and eastern pipistrelles occasionally roosted 

under the bridge.  While this bridge is located within the summer action area, the proposed 

project would not result in any changes to the bridge.  Additional data regarding the bridge is 

presented in Appendix E. 

 

Forest Characteristics 
 

Methods

The quality of Indiana bat habitat was examined by completing forest transect assessments.  

USFWS approved this methodology as providing an effective forest habitat sample of the 

Section 3 Preferred Alternative and adjacent area with a minimum 10% sample dataset.  A total 

of 22 line transects (11 within the proposed right-of-way and 11 outside the proposed right-of-

way) were taken along the I-69 Section 3 Preferred Alternative.  These 22 line transects were 

approximately 60 feet wide and varied from 210 feet to 1,720 feet in length.  The total area 

sampled within the Section 3 Preferred Alternative Alignment was 9.4 acres and the total area 

sampled outside the alignment was 9.6 acres.  The number of snags, upper-canopy tree 

species and class size, sub-canopy density, and live primary habitat tree species >9” were 

sampled in these transects.  A total of 13% of the 71.1 acres of forest impacted within the 

alignment was sampled, and, for comparison, a total of 13.5 % of the 71.1 acres was sampled 

outside the alignment. (The Section 3 right-of-way impacts 72.6 acres of forest (delineated by 

the EEAC), however, this impact is reduced to 71.1 because 1.5 acres of  forest that intersects 

the Doans Creek colony at the north end of the alignment was not counted since it will be 

considered as part of the colony circle in Section 4.)   Figure 11. shows the location of these 
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transects.  Each location contained one forest transect inside the right-of-way and one outside 

the right-of-way. 

Forest Transect Results 

There were a total of 52 snags ranging in size from 9 to 42” dbh identified from the 11 line 

transects sampled within the alignment and 46 snags ranging in size from 9 to 19” dbh from the 

11 line transects sampled outside the alignment.  Table 3 shows the occurrence of snags per 

acre sampled and also shows an estimate on the average number of snags per acre of the 

forests in this area. 

 

Table 3.  Section 3 Forest Transect Snag Data 
Transects Within Alignment Transects Outside Alignment 
Sample Results Snag Estimates Sample Results Snag Estimates 

Number of 
Snags Acres Sampled Snags / Acre Number of 

Snags 
Acres 

Sampled Snags / Acre 

52 9.4 5.5 46 9.6 4.8 

 

Dominant trees in the upper canopy from 11 line transect samples within the alignment 

consisted of black cherry, slippery elm, tulip poplar, green ash, red maple, sycamore, sugar 

maple, cottonwood, silver maple, hackberry, red oak, American elm, black walnut, black locust, 

bitternut hickory, Ohio buckeye, sassafras, shingle oak, rock chestnut oak, shellbark hickory, 

river birch, overcup oak, hawthorn and white pine. Dominant trees from 11 line transects 

sampled outside the alignment consisted of the same species identified inside the alignment as 

well as water locust, swamp white oak, and American beech.  The majority of trees constituting 

the upper canopy sampled in all 22 line transects were between 9 and 18 inches dbh.  The 

overall sub-canopy density of the 22 line transects was generally moderate with a few open 

areas and a few dense areas.  Five sample plots, Transect ID# 3, 5, 6, 7, and 10, did identify 

bush honeysuckle and/or Japanese honeysuckle growing in the sub-canopy.  None of the other 

transects sampled showed any invasive sub-canopy species. 

 
Discussion 

When comparing the 22 line transects sampled inside and outside the  I-69 Section 3 Preferred 

Alternative, areas being impacted are similar in number (52 to 46) and average dbh 13.9±6.2 to 
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11.9±2.8) from inside to outside. It appears that although the construction of the I-69 Section 3 

Preferred Alternative will impact some of the Indiana bat habitat in the SAA, there will still be 

ample habitat left after construction. 

 

Forest impacts in the action area were evaluated in two parts in the Tier 1 BA Addendum– 

maternity colony circles and the remaining summer action area.  For this Tier 2 BA, snag 

projections were also calculated in these two parts.  Tier 2 forest transects found an average of 

5.5 snags per acre inside the alignment, and 4.8 snags/acre outside the alignment.  An average 

of 5.15 snags per acre was used for the Tier 2 impact calculations.  In the West Fork White 

River (Elnora) maternity circle, 1,227 acres of forest (USGS/EEAC22) are available.  This 

estimates to 6,319 available snags (5.15 snags per acre density). Using EEAC data in the 

preferred alignment, there is no forest impact within the maternity colony circle.  In the 

Expanded Remaining Summer Action Area, 12,943 acres of forest (USGS/EEAC) are available.  

This estimates to 66,654 available snags.  The forest impact in the Expanded Remaining 

Summer Action Area is 71.1 acres, resulting in an estimated 366 snags. Consequently, the 

impact of 366 snags from 66,654 available snags results in 0.55% of the available snags 

impacted.  Based on this, the construction of I-69 is anticipated to have an insignificant and 

discountable effect on snags within the Summer Action Area (SAA). 

 

Averages of the recorded percentages of size classes in each transect show that the forest is 

dominantly young.  On average, approximately 45% of the forest is <9” DBH, 45% is 9-18” DBH, 

and only 10% is larger than 18” DBH.  The data collection table for each forest plot is presented 

in Appendix A, and lists the species, DBH, and tally of all trees observed.  

 

22 USGS/EEAC is data that has been field verified by the Engineering and Environmental Assessment 
Consultants in the right-of-way and the corridor, merged with National Landcover Data 2001 created by the USGS 
that was published on the Indiana Map website on 9/1/2003. 
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Figure 11. Forest Sampling Transect Locations.



Tier 2 Biological Assessment 
I-69 Section 3, US 50 to US 231

34

IMPACTS 

As defined in the Tier 1 Revised BO, loss of Indiana bat habitat is being used as a surrogate to 

monitor levels of Indiana bat impact and incidental take within the entire Summer and Winter 

Action Areas.  In accordance with this methodology, impacts presented focus on Indiana bat 

habitat (i.e. forest and wetlands). 

 

Forests are important to the Indiana bat.  As the Indiana Bat Draft Recovery Plan, First 

Revision, April 2007, states at page 7:  “In summer, most reproductive female Indiana bats 

occupy roost sites under the exfoliating bark of dead trees that retain large, thick slabs of 

peeling bark.  Primary roosts usually receive direct sunlight for more than half the day.  Roost 

trees are typically within canopy gaps in a forest, in a fence line, or along a wooded edge.  

Habitats in which maternity roosts occur include riparian zones, bottomland and floodplain 

habitats, wooded wetlands, and upland communities.  Indiana bats typically forage in semi-open 

to closed (with open understory) forested habitats, forest edges, and riparian areas.” 

 

The I-69 roadway is not expected to act as a barrier for bats to cross, since today, they cross 

SR 37 and I-70.  Both of these roadways have right-of-way widths of 250 to 500 feet and mimic 

a similar footprint to the proposed I-69.  

 

Direct Impacts 
 
Direct impacts to the Indiana bat may occur during project construction, project operation, and 

project maintenance.  For example, during project construction a direct impact could result from 

roost disturbance such as a tree removal or bridge removal / construction.  A direct impact from 

Project operations could include vehicle / bat collisions.  Project maintenance direct impacts 

could include bridge repair / replacement of an active roost.  Conservation measures and 

mitigation commitments have been developed to avoid or minimize the chance of such direct 

impacts. 

Forests and Tree Cover  
 

A direct impact to forests as a result of the Project would arise from the removal of trees for 

construction of the interstate within the selected right-of-way. The term “forest” as used in 

analysis of impacts differs from the term “tree cover” used in the analysis of maternity colony 
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impacts.  “Tree cover” is a dataset of all tree crown coverage, no minimum size, in a colony area 

that could be identified from 2003 aerial photography. “Forest” follows the USDA definition of 

forest. This definition states that the “minimum area for classification of forest land is 1 acre. 23   

“Roadside, streamside, and shelterbelt strips of timber must have a crown width of at least 120 

feet to qualify as forest land....All Tier 2 forests were identified in the field and through aerial 

photography and digitized with current aerial photographs as a backdrop.”24  

Corridor Forests  

The selected corridor for I-69 in Section 3 has approximately 502.8 acres of forest on 52 

separate tracts. The forest areas range in size from approximately 1 acre to 46 acres with 25 of 

the tracts having less than five acres.  Many of the forest areas are small tracts that have been 

spared from conversions to agricultural land.  The largest tracts within the corridor are located 

between Daviess County Road 350 North and 500 North near South Fork Prairie Creek and 

from Daviess County Road 700E to US 231.25  

Calculations show  71.1 acres of forested land (including both upland forest and wetland forest) 

are estimated to be directly impacted within the preferred alternative right-of-way for Section 3 

(this excludes 1.5 acres of forest within the Doans Creek maternity colony in Section 4). Of the 

71.1 acres of forest impact, 67.8 acres are upland forest; the remainders are forested wetland 

impacts. These impacts may differ slightly with the DEIS due to recent adjustments to the right-

of-way.   

The right-of-way using the US 231 tight diamond interchange design footprint results in the loss 

of 11.5 acres of core forest area due to both direct cut of core habitat and the redefinition of 

forest edges. This impact is a decrease to the 16.2 acre impact reported in the Section 3 DEIS 

because of modifications to the right-of-way and refinement of core area files. Any areas less 

than 1 acre were not included as core, and core area within the Doans Creek maternity colony 

was not included. This impact is an increase over the analysis of the representative alignment 

(RA) in the Tier 1 BA Addendum that found no impact to core forest. This is due to the use of 

the USGS data outside of the corridor for the development of the core forest data in the Tier 1 

BA Addendum, which resulted in a lack of core being identified in some instances in areas that 

were near the edge of the corridor.  Analysis of Tier 2 Forests, created from USGS (2001) and 

23 Tier 2 Section 3 DEIS, Section 5.20.2 “Forests: Methodology” p5-351 
24Tier 2  Section 3 DEIS, Section 5.20.2 “Forests: Methodology” p5-351 
25 Tier 2 Section 3 DEIS, Section 5.20.3 “Forest Analysis” p(5-352)-(5-353)
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EEAC forest data,  found 88 forest tracts totaling 2,444 acres of core forest were available in the 

Expanded Remaining Summer Action Area (area not including maternity use areas) in Section 

3.  This is a substantial increase from the 543 acres of core forest reported available in the Tier 

1 BA Addendum using the Tier 1 Remaining Summer Action Area and 1990 USGS data.   

Colony Tree Cover Impacts 

The West Fork White River (Elnora) maternity colony contains 1,319 acres of tree cover.  Within 

the preferred alignment right-of-way, only 0.5 acres of tree cover are impacted.  Impacts are 

focused on individual trees and narrow fencelines.  This impact is reduced from the 3 acres 

reported in the analysis of the representative alignment (RA) in the Tier 1 BA Addendum due to 

further alignment shifts.  There are 0 EEAC26 forest impacts within the maternity colony circle.  

Figure 12 shows the Colony Tree Cover Impacts. 

26 EEAC stands for the Engineering and Environmental Assessment Consultant which completed detailed analysis 
of each I-69 Tier 2 Section for development of  the final preferred alternative.  Data produced by the EEACs was 
field verified as part of the Tier 2 Studies for use in the Tier 2 EIS and  BA. 
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Figure 12. West Fork White River (Elnora) Maternity Colony Tree Cover Impacts 
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Expanded Remaining Summer Action Area Impacts (Tier 2 Forests) 

The Expanded Remaining Summer Action Area is defined as the area of the original 5-mile wide 

summer action area, expanded by the boundaries of induced growth TAZs, with any area 

overlapping maternity colony circles removed.  The Section 3 Expanded Remaining  Summer 

Action Area contains 76,160 acres of land, an addition of approximately 2,550 acres from the 

area analyzed in the Tier 1 BA Addendum.  Because the northern limits of the Section 3 

summer action area were expanded to include the interchange footprint and associated induced 

growth TAZ areas, these numbers should not be directly compared to the numbers in the Tier 1 

BA Addendum.  Of this total, 12,942.6 acres (17%) are forested (calculations used USGS 2001 

landcover datasets except within the project corridor where EEAC delineated forests were 

used).  Upland forests comprise 10,913.7 acres of the forest, which is 84% of all the forest, and 

14% of the total expanded remaining summer action area.  Figure 13 shows the Expanded 

Remaining Summer Action Area impacts. 

Because no forests are directly impacted within the maternity colony area, the impact to the 

Expanded Remaining Summer Action Area is the same as that calculated for the entire corridor, 

71.1 acres of forest, of which 67.8 acres are upland forests not counted as wetlands.  This 

represents 0.6% of the total available upland forest.  Table 4 shows the direct impacts to forest 

and tree cover.   
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Figure 13. Expanded Remaining Summer Action Area Forest Impacts 
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Summary 

A concerted effort was made in both Tier 1, in the placement of the corridor, and Tier 2, in the 

placement of the Preferred Alignment within the corridor, to avoid and minimize impacts to 

forests in Section 3. The impact of the preferred alternative on forests, less than 0.6% of the 

total within the Section 3 Expanded Summer Action Area, is considered insignificant and 

discountable in relationship to the habitat needs for the Indiana bat. 

Table 4:  Forests and Tree Cover Direct Impacts. 
  

WEST FORK WHITE RIVER ELNORA
   
West Fork White River (Elnora) Maternity 
Colony Use Area (acres) 12,566 
 No Build Loss  RA � 
*Tree Cover (acres) in the maternity colony 1,319 3 
 No Build Loss PA ���  � 
*Tree Cover (acres) in the maternity colony 1,319 0.5 
Forest in the maternity colony 1,319* 0** 
   

SECTION 3 REMAINING ACTION AREA
Section 3 - Tier 1 Remaining Action Area 
(acres) 73,610 
 No Build Loss  RA � 
Total Forest (non-wetland) (acres) 5,492 75 
Forest Core Area (USGS/EEAC) (acres) 582 0 
   
Section 3 - Tier 2 Expanded Remaining 
Action Area (acres) 76,160 
 No Build Loss PA �  � 
Total Forest (non-wetland) (acres) 10,913 67.8** 
***Forest Core Area (USGS/EEAC) (acres) 2,444 11.5*** 
  
�  RA = Representative Alignment (Tier 1 BA Addendum) 
�  � PA = Preferred Alternative (New Information) Losses were calculated from EEAC forest 
delineations. 
* Tree Cover – defined as all trees, including individual, fragmented groups of trees. 
Delineated from 2003 aerial photography. 
**Forest included groups of trees >1 acre and wider than 120 feet as verified by the EEAC within 
the corridor and USGS classified forest outside the corridor. 
***Core area loss resulted from a loss of edge, redefining the core as a smaller area, as 
described in the Tier 2, Section 3 DEIS, Section 5.20 “Forests”. 
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Impacts in the maternity colony to tree cover connectivity, floodplain proximity, and core area 

effects, calculated in the Tier 1 BA Addendum, are most strongly affected by how the corridor 

crosses the area. These metrics were re-evaluated, but not recalculated for the preferred 

alternative (PA).  No recalculation was considered necessary because of the differences in how 

the PA and the RA alignment traverse the corridor.  These small differences do not result in any 

material or significant differences in these impacts. 

 

Water Resources 

Wetlands

Corridor Wetlands 

Section 3 has approximately 98.1 acres of forested wetland, 22.0 acres of scrub-shrub wetland, 

and 19.5 acres of emergent wetland for a total of 139.6 acres within the project corridor. 27  The 

Preferred Alternative would impact 6.3 acres of forested, emergent, and scrub-shrub wetlands.   

Colony Wetland Impacts 

No wetlands were verified in the field within or near the project corridor inside the maternity 

colony use area.  Therefore, no maternity colony wetland impacts are anticipated.  This is a 

reduction from the 1 acre of emergent wetland impact reported in the Tier 1 BA Addendum.

Expanded Remaining Summer Action Area Wetland Impacts 
 

All wetland impacts in Section 3 occur within the Expanded Remaining Summer Action Area.  

Impacts include 9 emergent wetlands, ranging from .01 – 0.87 acres and totaling 2.56 acres; 3 

forested wetlands ranging from 0.07 to 1.97 acres and totaling 2.53 acres; and 2 scrub-shrub 

wetlands ranging from 0.53 – 0.60 acres and totaling 1.13 acres. Table 5. summarizes wetland 

impacts in the maternity colony and in the Expanded Remaining Summer Action Area.  

 

27 Tier 2 Section 3 DEIS, Section 5.12.2.10 “Wetlands” p5-182
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Open Water, Streams, and Riparian Zones  
There are approximately 27 acres of ponds within the project corridor. 28 Eight (8) palustrine, 

unconsolidated bottom (PUB) open water ponds would be affected by the project, totaling 3.1 

acres of impacts.   

28 Tier 2 Section 3 DEIS, Section 5.12.2.10 “Wetlands” p5-182

Table 5:  Wetlands and Ponds Direct Impacts. 
  
WEST FORK WHITE RIVER ELNORA  
West Fork White River (Elnora) Maternity 
Colony Use Area (acres) 

12,566 

 No Build* Loss 
  RA � PA �  � 

** 
Emergent Wetlands (PEM) 263 1 0 
Forested Wetlands (PFO) 1,052 0 0 
Scrub-Shrub Wetlands (PSS) 62 0 0 
Open Water Ponds (PUB/PAB) 119 0 0 
    
SECTION 3 REMAINING ACTION AREA    
Section 3 - Tier 1 Remaining Action Area 
(acres) 73,610 

Section 3 - Tier 2 Expanded Remaining 
Action Area (acres) 76,160 

 No Build* Loss 
  RA � PA �  � 

** 
Emergent Wetlands (PEM) 264 2 2.56 
Forested Wetlands (PFO) 2,272 10 2.53 
Scrub-Shrub Wetlands (PSS) 69 0 1.13 
Open Water Ponds (PUB/PAB) 389 1 3.1 
  
�  RA = Representative Alignment (Tier 1 BA Addendum)
�  � PA = Preferred Alternative (New Information) Losses were calculated from EEAC forest 
delineations. 
* Acres calculated using Tier 2 Wetlands.  These are made from NWI wetlands outside the 
corridor and right-of-way. Linear wetlands were converted to area by multiplying length by 100 
feet and points were assigned the area 0.1 acres. Inside the right of way, acres were calculated 
using field verified wetlands. 
**Impacts calculated from wetlands verified in the field. 
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Table 5.19-5 in the DEIS lists the potential stream and riparian corridor impacts for the preferred 

alternative. They are as follows: 

 

� Perennial Streams – 6, 915 linear feet in the right-of-way   

� Intermittent Streams – 12,388 linear feet in the right-of-way  

� Ephemeral Streams – 16,572 linear feet in the right-of-way  

� Riparian Habitat – 10,775 linear feet with an area of 30.2 acres 

 

As the QHEI/HHEI scores found in the DEIS on page 5-307 indicate, the majority of streams 

crossed are of low quality. Many of the streams have been heavily impacted by agricultural 

activities, including channelization. They are routinely dredged and maintained to remove 

siltation and prevent woody riparian vegetation establishment. 

 

The Tier 2 DEIS states on page 5-292: 

 

In some cases, [maintaining water flow would require] an alteration to the natural 
shape of the stream. Such alterations—which could include channel widening, 
enclosure, straightening and realignment; and bank shaping and stabilization—
can produce the following impacts: 

� Channel widening—Reduction in stream velocity allowing accumulation of 
sediments, or altering riffle-pool complexes. 

� Channel enclosure (pipes/culverts)—Restriction of flow during peak flood 
events; accumulation of backwater; and/or disruption of the natural 
ecology of a water body by blocking sunlight, removing natural aquatic 
and wildlife habitat, and destroying bottom substrate important to 
macroinvertebrate communities. 

� Channel realignment—By removing meanders, an increase in stream 
velocity and energy resulting in stream bank erosion, loss of stream bank 
vegetation, and destruction of riffle/pool complexes. 

� Bank shaping and stabilization—Loss of habitat or bank-side vegetation. 

� Placing bridge piers in a water body—Loss of habitat in the area of the 
piers.  

The six stream crossings that require relocation are as follows: S3, First Creek (S56), S60, S64, 

S66, and Doans Creek (S70). The lengths of relocations are 4,918 linear feet. Riparian zone 

impacts are approximately 30.2 acres.  This analysis considers a riparian zone to be the area 
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within 100 feet either side of the stream centerline. 29These 30.2 acres are included in the 

overall forest impact of 71.1 acres for Section 3.

 

Floodplains

The preferred right-of-way crosses floodplains for Doans Creek, First Creek, and South Fork 

Prairie Creek.  Construction in the right-of-way will impact 18 acres of floodplain area.  

 
Roadway Runoff 
 
The Tier 2 DEIS states on page 5-308: 
 

Roadway runoff can have significant impacts to the water quality by impacting 
streams as well as impacting water quality downstream.  Numerous constituents 
may be found in roadway runoff from multiple sources.  These constituents 
include:  particulates, nitrogen, phosphorus, metals, salts, petroleum, pesticides, 
PCBs, rubber, pathogenic bacteria, and asbestos.  These constituents are 
originated by many different sources, some of the primary sources include:  
deicing chemicals, tire wear, wear of engine parts and other moving parts, 
exhaust, motor lubricant leaks and blow-by, roadside fertilizing and spraying, and 
atmospheric deposition.  

Of the identified runoff constituents, a point of primary concern is the build-up of 
deicing chemicals in the atmosphere, due to the seasonally large volumes of this 
contaminant.  Salting of a highway in winter with the drainage from the road 
could cause changes in the water quality of a number of streams, especially 
those with little volume or flow.  Salting of any road may lead to adverse effects 
for aquatic and terrestrial organisms. A variety of environmental consequences 
have been associated with the use of deicing chemicals and their associated 
additives. Road salting affects water quality, soil properties, plants and animals. 
Salt inhibits plant growth by changing soil structure, changing the osmotic 
gradient and through chloride ion toxicity (NCHRP, 1976). Excess salinity causes 
moisture stress in plants, suppresses proper nutrient uptake, and leads to 
deficiencies in plant nutrition (NCHRP, 1978). In addition, additives can 
contribute to eutrophication in wetlands and toxicity to its inhabitants. More detail 
related to INDOT’s current de-icing practices is presented in INDOT Snow and 
Ice Control Instructions. 

The pollutant loadings in surface water runoff have been analyzed by the FHWA 
in “Pollutant Loadings and Impacts from Highway Stormwater Runoff” (Driscoll, et 
al., 1990). This procedure is based on extensive studying, research and 
development to analyze water quality impacts caused by highway stormwater 
runoff. Table 5.24-3 in the Tier 1 FEIS shows the mean pollutant concentrations 
in runoff from rural highways. The results of the information in the table show that 
the pollutant concentrations due to runoff from the highway are below the 

29 Tier 2 Section 3 DEIS, Section 5.19 “Water Resources: Analysis – Open Water” p5-293 
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applicable EPA criteria. Consequently, it is expected that the alternatives would 
have minimal impact as a result of runoff on receiving waters.

Additionally, special highway runoff containment measures which are included in the 

conservation measures to be incorporated into the I-69 final design within the maternity 

colony area will reduce any potential indirect water quality effects on Indiana bats. 

 
Hazardous Material Spill Response 
 
The Tier 2 DEIS discusses hazardous material spill responses on pages 5-309 through 5-310: 

The release of hazardous and potentially harmful materials into adjacent surface 
and subsurface waters from spills along highways is a concern both during and 
subsequent to construction.  This is especially true when the highway is 
anticipated to be used by large volumes of semi-trucks transporting a wide 
variety of such substances. 

During construction of I-69, any spill incidents on site will be handled in 
accordance with INDOT spill response protocol as outlined in their Construction
Activity Environmental Manual and Field Operations Manual Procedure 20.  The 
Environmental Manual states that: 

“Hazardous material releases, oil spills, fish/animal kills and radiological incidents 
must be reported to Office of Emergency Response, IDEM.  This should occur as 
soon as action has been taken to either contain or control the extent of the 
release and protect persons, animals or fish from harm or further harm. 
Appropriate response actions for spills occurring on project sites follow, in order: 

1) Identify the spilled material from a safe distance, 

2) Contain the spilled material or block/restrict its flow using absorbent 
booms/pillow, dirt, sand or by other available means, 

3) Cordon off the area of the spill, 

4) Deny entry to the cordoned off area to all but response personnel, and 

5) Contact OER/IDEM then “Operations Support.” 

Following construction of I-69, emergency spill response for hazardous materials 
transported on the highway will be handled by local fire departments and regional 
hazardous materials units coordinated through deputy state fire marshals in 
Bloomington and Terre Haute. Currently, law enforcement and nearly all fire 
departments within the Study Area possess either awareness level or operations 
level capabilities for responding to hazardous material spills or releases. 
Awareness includes the recognition of hazardous material placards and the 
means to cordon off an incident site. Operations level includes booms for diking 
spills, personal protection equipment to work within contaminated sites, and other 
basic containment equipment. If called upon, INDOT state highway equipment 
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and resources can also be deployed to assist in containment anywhere along the 
proposed Interstate facility.   

Indiana’s State Emergency Commission has established eleven Regional 
Response Teams throughout the state, each of which will have full Level A 
hazardous materials response capabilities. Currently, the hazardous materials 
units of Vincennes and Crane NWSC are the closest regional unit with Level A 
capabilities to the Section 3 Study Area.  Evansville, Terre Haute, Bloomington 
Township, and Marion County/Indianapolis area are the other regional units with 
Level A capabilities. The I-69 project will help accelerate emergency response to 
incidents on routes served by these units.  

 

Karst 
Field reconnaissance conducted during 2004 and 2005 revealed no karst features to be present 

either within the Section 3 corridor or outside the corridor and potentially interconnected with the 

corridor. As there are no known karst features within or connected to the corridor, no karst 

impacts associated with the project are anticipated in Section 3. 30 

 

Noise 
Highways act as linear noise sources in which the tire/pavement contact, engine and exhaust 

generate sound at various pressures and frequencies.  As a general rule, the reduction rate of 3 

decibels (dB) per distance doubling applies at a range of 50 to 350 feet from a highway.  Under 

conditions where ground cover consists of tall grass or crops, the drop-off rate may be as much 

as 4.5 dB per distance doubling.  Due to the logarithmic nature of sound propagation, a 3 dB 

reduction in sound pressure resulting from a doubling of distance (i.e., 350 feet doubled to 700 

feet) from the source represents a 50% loss of acoustic energy, whereas a 10 dB reduction 

represents a 90% reduction of acoustic energy.  In situations where point noise sources occur, 

such as construction equipment, the drop-off rate is generally 6 dB per distance doubling. 

 

For interstates such as I-69, steady state A-weighted sound pressure levels of 66 dB or greater 

are anticipated at distances of 250 feet from the roadway and possibly as much as 350 to 400 

feet from the roadway depending on the volume of traffic predicted for the design year, and then 

decrease with distance from the roadway to lower levels.  The construction of I-69 in Section 3 

will produce new noise levels in this rural section of roadway. 

 

The Tier 2 DEIS states on page 4-127: 

30 Tier 2 Section 3 DEIS, Section 5.12.2.3 “Construction Impacts to Karst” p5-180
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The noise levels of many common appliances and events are listed below for 
reference:  

� Refrigerator    40-43 dBA  
� Typical Living Room   40 dBA 
� Forced Hot Air Heating System 40-52 dBA 
� Normal Conversation   55-65 dBA  
� Dishwasher    63-66 dBA 
� Clothes Washer   65-70 dBA 
� Telephone Ringing   66-75 dBA 
� Inside Car-windows closed 30 mph 68-73 dBA 
� Lawn Mower    88-94 dBA31 

 

As required by NEPA, noise studies were conducted for Section 3. The results of the noise 

analysis conducted for the preferred alternative indicate that year 2030 noise levels would be as 

high as 67 dBA Leq at Site 6, which represents a residential location in proximity of the 

alignment. Noise Meter Locations are shown in Figure 14. 

 

It is unknown exactly how bats (including Indiana bats) react to noise levels.  We do know from 

studies in southwestern Indiana, that: 

 

� Hundreds of bats (including Indiana bats) roost throughout the day and night under a 

bridge with an Leq of 84.1 dBA; 

� Twenty-three (23) to 67 Indiana bats roosted in a tree approximately 340 feet to edge of 

pavement of the 4-lane SR 37 (with median) in 2004.  The Leq at that site has been 

measured at 59.8 dBA. 

� A male Indiana bat left the above roost tree and crossed over or under SR 37 near Clear 

Creek.  The Leq under the bridge has been measured at 65.7 dBA. 

� A juvenile male Indiana bat flew under the 4-lane SR 37 along Crooked Creek in 2004.  

The Leq at that site has been measured at 67.4 dBA. 

� Bats (including Indiana bats) fly over and under the 4-lane I-70 (with median) near the 

Indianapolis Airport. 

 

The center for the West Fork White River (Elnora) maternity colony is located approximately 2 

miles west of the Preferred Alternative.  There was one receiver in this area, Receiver #6.  The 

location was a rear yard (east side) of a single-family residence located on Daviess CR 475E 

north and west of SR 57 in Elnora.  The site is approximately 300 feet from SR 57, and 1,630 

31 Tier 2 Section 3 DEIS, Section 4.7 “Highway Noise” p4-127 
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feet from the Build Alternatives. The existing source of noise is traffic and residential activities.  

The existing measured Leq at this receiver was 49 dBA with a future modeled 2030 noise level of 

67 dBA.32  The location of the proposed I-69 is at the very eastern edge of this colony circle.  It 

is anticipated that noise levels in this portion of the colony circle would be similar to those 

modeled at Receiver 6.  However, it is not anticipated that there would be any change in noise 

intensity levels at the roost trees identified approximately 1.75 miles from the I-69 right-of-way. 

The construction of I-69 will occur during daylight hours, and cause temporal noise impacts from 

chainsaws, bulldozers, tractors, trucks, etc.  During bat surveys in 2004 and 2005, 32 roost 

trees for Indiana bats were discovered along the entire I-69 route showing emergence counts of 

a few to over 100. The only roost in Section 3 with emergence counts over 100 was the day 

roost under a bridge.  Three roost trees were found in the West Fork White River (Elnora) 

maternity colony. All were secondary with emergence counts less than 15 emerging and the 

closest to the I-69 right-of-way was approximately 1.75 miles away. It is possible that bats may 

roost adjacent to cleared right-of-way and be affected during the day by unusual and/or loud 

sounds.   Indiana bats that were roosting under a bridge with noise levels at 84.1 dBA were not 

disturbed by the noise.  The construction noise would not affect their foraging, because they 

forage in the evening when construction activities usually stop for the day.  Possible loud noise 

effects could include an increase in their heart rate/ respiratory rate and potential disturbance 

from the roost.  Based on this it is not anticipated that noise generated by the construction, 

operation, and maintenance of Section 3 of I-69 would impact Indiana bats. 

32 Tier 2 Section 3 DEIS, Section 5.10.3.2 “Design Year Noise Results” p5-167 
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Figure 14. Noise Meter Locations



Tier 2 Biological Assessment 
I-69 Section 3, US 50 to US 231

50

 

Lighting Impacts 
Lighting locations will be identified during final design, but could include the SR 58 and US 231 

interchanges and the rest area. 33  Lighting is not anticipated for any other portions of Section 3.  

Conventional highway lighting has poles of about 40 feet with 250 or 400 Watt HPS lamps.  

Such lighting is expected to have little to no effects on the Indiana bat in Section 3. Non-diffuse 

lighting will be considered, where appropriate.  

 
Vibration Impacts 
Vibration impacts on bridges built as part of I-69 are not anticipated.  A survey of 259 bridges for 

the Indiana bat in 2004, showed only one bridge with roosting bats (including Indiana bats).  

That bridge, located within Section 3, was the only bridge that showed the large size, height, 

concrete beams with cracks near the ceiling, and reduced light illumination characteristic of 

suitable roosting bridge habitat.  Hundreds of bats use this bridge during the early spring to late 

fall each year, and when trucks and cars travel overhead, vibration from the traffic occurs on 

these beams.  See Appendix E for additional information on Indiana bats at this bridge.  Indiana 

bats have been observed to be unaffected by vibrations when roosting on highway bridges.  

Based on behavior observed at bridges with roosting bats, it is likely that bats roosting in I-69 

bridges will not be adversely affected by vibrations caused by vehicles using the bridges.   

 

Borrow Sites/ Waste Disposal
The location of borrow and waste disposal sites may not be known until the project is let for 

construction. In general practice, the contractor selects the sites based on free market 

economics (i.e., negotiations with property owners). Contractors must comply with all permitting 

requirements for borrow locations and follow other applicable INDOT Standard Specifications. 

Prior to their use, these sites would be assessed for impacts to resources such as 

archaeological sites, wetlands, etc., and appropriate measures would be employed to avoid or 

minimize impacts, if any. Where impacts would warrant, the contractor, with INDOT oversight, 

would obtain required permits. Due to the cost of mitigation that is often required when these 

sites are identified and would be impacted by its use for borrow or waste disposal, contractors 

often elect to identify and choose other sites in a different location that would avoid the impacts. 

In most cases, the construction contractors use existing agricultural fields near the construction 

sites for borrow/waste sites as they are much easier to use and have low potential to impact 

33 Tier 2 Section 3 DEIS, Section 7.3.6 “Mitigation Measures and Commitments: Visual Impacts”p7-21
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protected environmental resources. 34  Tree clearing for borrow areas will be restricted to the 

approved USFWS clearing dates (no trees with a diameter of three (3) or more inches will be 

removed April 1 through September 30) to avoid any impacts to Indiana bats. 

�
 Indirect Impacts 

With induced housing and employment combined, 145 acres are anticipated to be developed 

because of induced growth from the proposed interstate within the TAZs associated with 

Section 3.  The combined anticipated induced number of households is 347 by the design year 

of 2030, when divided by 3.96 housing units per acre the result is 88 acres impacted. The 

combined anticipated induced number of employees is 883 by the design year of 2030, when 

divided by 15.4 employees per acre the result is 57 acres impacted.35 

Because agricultural land is abundant in the more desirable locations, it is reasonable to 

assume that, in the foreseeable future, any land required for development will be converted from 

agricultural land. By comparison, land requiring extraordinary site preparation or permitting 

through a time-consuming and often expensive process presents an economic disadvantage 

and is undesirable to a developer.  Therefore, indirect impacts to forests or wetlands from new 

housing and businesses are expected to be insignificant and discountable.36  To further 

evaluate the potential impact of induced development within Section 3, the TAZs with projected 

induced growth due to I-69 were analyzed for existing landcover and available open land based 

on the 2001 USGS landcover data and compared to the projected 2030 residential and 

employment growth.  This comparison presented in Appendix F shows that in all TAZs within 

Section 3 which have projected induced growth from I-69, there is available agricultural or other 

open land located outside of floodplains to accommodate the projected amount of development. 

In most cases, there is substantially more available agricultural or other open land than 

projected development. 

Analysis Methods and Results
 

The following nine-step process was used to estimate indirect impacts to land use it can 

be found on pages 5-400 through 5-404 in the Tier 2 DEIS: 

34 Tier 2 Section 3 DEIS, Section 5.12.2.7 “Construction Impacts: Borrow Sites/ Waste Disposal” p5-181 
35 Tier 2 Section 3 DEIS, Section 5.24 “Indirect Economic Impact” Table 5.24-2: Number of Jobs, Households, and Acres 
Induced With I-69. p5-402 
36  Tier 2 Section 3 DEIS, Section 5.24.3 “Indirect and Cumulative Effects Analysis. p5-422 
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Step 1: Obtain the economic forecasts for 2030 from Tier 1 that assume the 
construction of the selected alternative, Alternative 3C. This provides the induced 
or indirect growth resulting from I-69 for the forecast year for Tier 2. 

The Tier 1 economic forecasts indicated that building I-69 would induce 347 new 
housing units and 883 new jobs in the Daviess and Greene counties Section 3 
area. 

Step 2: Allocate the induced growth to individual counties. 

These forecasts were allocated to the two individual counties, as follows: 

� 547 jobs and 335 housing units within Daviess County 

� 336 jobs and 12 housing units within Greene County37 

Step 3: Meet with the expert land use panel to determine the location and 
comparative order of magnitude of growth by TAZ. 

Estimating indirect impacts relied upon input from an expert land use panel 
assembled in Section 3. According to a USDOT report38, “Expert panels can be a 
very effective way to organize input and gain general consensus on the range of 
impacts that might be expected. The use of expert panels seems to be an 
effective way to determine what is ‘reasonably foreseeable’ since it utilized the 
judgments of reasonable people.” Among the criteria used to identify members of 
the I-69 expert panels for all six project sections were the stipulations that each 
expert panel would be comprised of not more than 12 people who are intimately 
familiar with development activity in their community, and would be involved in 
the public development approval process or in the development of major 
residential or commercial developments. The expert panel for Section 3 was 
composed of the following members: 

� Tom Ash (for Steve Meyers, Daviess County Commissioner) 

� Larry Hasler (Greene County Commissioner) 

� Charley Dibble (Ex. Dir., Greene County Economic Development 
Corporation) 

� W. Edward Cullison (Greene County Council and local financial institution) 

� Darla Miles (Daviess County Growth Council) 

37 The number of induced housing units in Greene County in the Section 3 Study Area is low in proportion to the 
number of induced jobs because some of the housing units for these jobs will be in Daviess County and some of the 
housing units will be in eastern Greene County in the Section 4 Study Area. The locations of where growth is 
expected to occur were based on input from the expert land use panel. 

38 “Environmental Stewardship and Transportation Infrastructure Project Review: Executive Order 13274 Indirect 
and Cumulative Impacts Work Group Draft Baseline Report.” ICF Consulting for U.S. Department of 
Transportation. March 15, 2005. Website: www.fhwa.dot.gov/stewardshipeo/icireporticf031405.pdf
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� Charles Selby (Daviess County Chamber of Commerce) 

� David Able (Mayor, City of Washington) 

The expert panel was convened May 6, 2005 to inform the study team’s 
assessment of the potential for Section 3 to influence the location and intensity of 
future growth in the Study Area.  

Step 4: Using these growth guidelines from the expert panel, allocate the induced 
growth for the county to individual TAZs in proportion to the relative order of 
magnitude established by the land-use expert panels. 

The land use expert panel focused on the TAZs within the two counties to 
determine the order of magnitude of growth that can be expected in each TAZ. 
The panel then allocated the anticipated induced growth in housing units and 
employment into each TAZ…

Steps 5 and 6: Determine any shifts in employment resulting from accessibility 
changes as a result of interchanges. Allocate any shifts in employment to the 
TAZs. Determine a value for I-69-induced growth and growth from employment 
shifts resulting from changes in accessibility for each TAZ. 

Shifts in employment resulting from accessibility changes are anticipated in the 
induced growth TAZs surrounding the new interchanges with US 50, SR 58, and 
US 231 within Daviess and Greene counties, and along the US 50 bypass near 
the City of Washington. For example, shifting may occur as a result of new gas 
stations or restaurants at these interchanges creating new jobs in the area. 

Step 7: Convert the growth into acres of developed land uses based on values 
from “Trip Generation – 6th Edition” from the Institute of Transportation 
Engineers, 1997. 

The number of induced housing and employment was converted to acres based 
on the following assumptions: 

The Tier 1 economic analysis determined that within the Southwest Indiana 
region (including Daviess, Greene, Martin, and Pike counties) the average 
number of dwelling units per acre was 3.96. This was based on a combination of 
three single-family dwelling units per acre and seven multi-family units per acre, 
weighted by the percent of single-family versus multi-family units. They were also 
used for Tier 2. 

The Tier 2 economic analysis was based on a weighted average of the standard 
employees per acre by employment type. The percentage of each type (i.e., the 
weight given) was based on the number of anticipated job types within the 
Southwest Indiana region. The employees-per-acre and per-employment-type 
data were developed from the Institute of Transportation Engineer’s (ITE) Code 
per Trip Generation 6th Edition, and are as follows: 18.5 employees per acre for 
Durable Manufacturing and Non-Durable Manufacturing jobs; 8.2 employees per 
acre for Mining, Construction, Transportation Public & Utilities, and Agricultural 
Service jobs; 55.8 employees per acre for Finance, Insurance, Real Estate, and 
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Services jobs; 8.7 employees per acre for Retail Trade jobs; and 14.7 employees 
per acre for Wholesale Trade jobs. Weighted against the overall anticipated 
number of each type of job for each county, the average is 15.4 employees per 
acre for Daviess County and 15.4 employees per acre for Greene County. 

For the TAZ areas within the two-county area around Section 3, the forecasted 
347 new housing units were converted to 88 acres, and the forecasted 883 
employees were converted to 57 acres. Combined, these total 145 acres of 
indirect land use changes that would not be anticipated to occur without the 
implementation of the project…  

Step 8: Determine which resources will be impacted by these changes in land 
use in each TAZ. 

Farmland, forest, wetlands, and streams are the possible resources that the 
project’s indirect land use changes would affect. However, further analysis of the 
percent of forests, wetlands, and streams compared to the percent of farmlands 
in the induced growth TAZs suggested that the land converted would be 
agricultural land. For example, almost all of the land in the TAZs that are 
expected to have growth near the US 50 and SR 58 interchanges near the 
middle and high school is agricultural.  Most of the induced growth in Section 3 is 
expected around the US 50 area.  For example, in two of the more forested 
TAZs, numbers 2803203 and 1402704 near US 231 in Daviess and Greene 
counties, 40.3% of the combined land is forest but there are still 431 acres of 
agricultural land available for the projected 14.8 acres of induced development. 
Collectively in the TAZs that are anticipated to experience induced growth, 
agriculture is the predominant land use (See Table 5.24-1).  Therefore, given the 
abundance of available agricultural land in the more desirable locations, it is 
reasonable to assume that, in the foreseeable future, any land required for 
development will be converted from agricultural land. By comparison, land 
requiring extraordinary site preparation or permitting through a time-consuming 
and often expensive process presents an economic disadvantage and is 
undesirable to a developer. 

Step 9: Use these indirect impacts to the resources in the cumulative impact 
analysis. 

The cumulative impact analysis includes the consideration of direct, indirect, and 
other impacts to farmland, wetlands, streams, and forests.  

It is important to mention that the threshold for Section 7 consultation is higher than the 

NEPA threshold for consideration of cumulative impacts, so we consider this to be a 

conservative approach. 

Figure 15 shows the induced growth TAZs and the acres of growth expected. 
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Figure 15. Induced Growth TAZs.
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Water Resources 
 
The Tier 2 DEIS discusses indirect impacts to wetlands on pages 5-284 and 5-301: 

Anticipated indirect impacts for wetlands could be wetlands bought by a 
developer to build a service facility such as a gas station and/or convenience 
food mart at an interchange. The Clean Water Act requires “no net loss of 
wetlands,” which nearly eliminates the possibility of future indirect impacts. The 
no net loss policy, coupled with mitigation requirements, have, based on 
coordination with local officials actually increased the amount of wetlands in the 
area. Therefore, no long-term indirect or direct losses of wetlands are anticipated 
due to the implementation of I-69.

Streams and their associated riparian corridors would have the same indirect 
impacts as wetlands, whereby land surrounding the streams could be bought by 
a developer to build a commercial or residential establishment.  However, 
development tends to be adjacent to a stream rather than interrupting the stream 
to create a proposed development. Depending on the location, type of 
development, and potential stream/water quality impact, various permitting 
requirements would have to be met (such as a Section 404 Permit, Section 401 
WQC and NPDES permits authorized under the Federal Clean Water Act (CWA); 
IDNR permit approvals for floodway impacts under the state of Indiana’s Flood 
Control Act IC 14-28-1 and Navigable Waterways Act IC 14-29-1; Rule 5 (327 
IAC 15-5) required under NPDES guidelines; etc.).  

 
Forests 
 
The Tier 2 DEIS mentions indirect impacts to forest on pages 5-358, 5-359, and 5-361: 

Indirect impacts to forests could occur if adjacent land is used for commercial or 
residential development, as a result of new access provided by I-69. However, 
the expert land use panel identified only 145 acres at the proposed new 
interchanges at US 50, SR 58, and US 231 as the probable locations of new 
development that would occur as a result of the construction of I-69. Within these 
areas are adequate available agricultural land to accommodate the future land 
use changes, both induced by I-69 and other activities due to growth in 
population and economic activity.  Therefore, indirect, and other, changes to 
forest lands are expected to be negligible if any at all.��

In the induced growth area, land generally is wooded because it is not suited for 
agriculture—otherwise it would have been cleared for farming.  Unsuitability for 
farming is due to factors such as poorly drained soils, rough/steep terrain, or in 
some instances, unstable soils due to past strip mining activity.  The physical 
conditions that constrain farming on these wooded areas also constrain 
residential development of these areas—particularly if the potential property 
owner wishes to retain some or most of the trees.  The developer must bear the 
time and expense of “working around” the trees to provide septic systems and 
other utilities, improve drainage, and construct the houses within the wooded 
areas.  Expenses associated with such activities are added to the price of the 
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home or development and passed along to the eventual buyer.  These are some 
reasons why developers prefer to construct homes on cleared land.  Construction 
of housing on open (i.e., non-forested) land in the Section 3 Study Area 
predominates.

Wooded areas could have an appeal to some people for residential development 
with or without I-69.  However, based on all of the evidence gathered, the 
analysis and conclusions of the expert panel, the well-established trend for 
development to tend to occur on cleared land before using forested land, and the 
small amount of predicted induced growth (145 acres) in comparison to the large 
amount of cleared land available within the induced growth area (almost 11,000 
acres of “Agriculture/Other” land cover), there are no reasonably foreseeable 
indirect impacts to forested lands in Section 3 as a result of the project.  

 Cumulative Effects 
 

“Cumulative effects include the effects of future State, tribal, local or private actions that are 

reasonably certain to occur in the action area considered in this biological assessment. Future 

Federal actions that are unrelated to the proposed action are not considered because they 

require separate consultation pursuant to Section 7 of the Endangered Species Act” 50 C.F.R. 

§ 402.02.  Cumulative effects include future direct impacts, indirect (induced) impacts and 

“other” impacts on a natural resource.  The former two are related to the proposed action, while 

the later is not. 

 

Many sources were researched for information on cumulative effects. This included extensive 

coordination with local county offices and staff (e.g. surveyor’s office, recorder’s office, auditor’s 

office, highway superintendents, county zoning and planning officials) within the counties 

crossed in Section 3, as well as private industry development experts within these areas. In 

addition, the cumulative effects analysis used the Regional Economic Models, Inc. (REMI) to 

calculate projected population and employment changes in each of five economic zones within 

the I-69 study area (Tier 1 26 county area) for the year 2030. Growth within the Section 3 Action 

Area was delegated into Traffic Analysis Zones (TAZs) based on input from the expert land use 

panels.  

 

Changes were projected for both the No Build and the Build conditions. Population changes 

were converted to acreages by multiplying by a factor of 0.25 acres per household.  

Employment changes were converted to acreages by multiplying each by a factor of 0.065 

acres per employee. These factors were developed based on current housing and 

commercial/industrial development factors within the Section 3 counties. 
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The No Build condition represents what is expected to occur without the proposed I-69 

construction, and represents ”other” impacts in this analysis. These population and employment 

forecasts form the baseline condition for land use changes by 2030.  The “No-Build” population 

forecasts39 have been determined based on birth rate, death rate, in migration, and out 

migration, and are independent of the I-69 project.  The Build scenario growth less the No Build 

scenario growth is equal to the induced (indirect) impacts attributed to I-69. Expert land use 

panels reviewed the REMI model results and either concurred with model results, or suggested 

adjustments based on their expectations of development. These panels consisted of 

developers, local city and county planning staff, and economic development personnel. 

The Section 3 DEIS states on page 5-406: 

  

Once indirect impacts were identified, the expert panel again reviewed the TAZ 
maps to provide insight on where land use changes would likely occur regardless 
of whether I-69 were constructed. In addition, information on development 
projected to occur whether or not the project is constructed was obtained through 
a review of local land use plans where such exist and discussions with 
representatives of local governments, local and regional economic development 
groups/agencies, and major employers. The results indicated the following 
regarding cumulative impacts that “other” reasonably foreseeable future (by year 
2030) actions could have when added to the project’s potential direct and indirect 
impacts.  

 

West Gate at Crane Technology Park 
 

The DEIS addresses possible induced growth at the West Gate at Crane Technology Park on 

page 5-408: 

Although the completion of I-69 is expected to help in the ability of the park to 
attract tenants, its proximity to Crane Naval Surface Warfare Center has resulted 
in the assumption that development would occur within the industrial park without 
I-69. Crane Naval Surface Warfare Center is the third largest naval base in the 
world and has around 4,000 scientists, engineers, and technical professionals.  
The park is located where the Daviess, Greene and Martin County borders meet. 
Initial plans are being developed for 30 acres with expansion to 200 acres40.   
West Gate at Crane Technology Park long term Concept Plan shows a potential 
development area that is 1,000 acres.  On the Concept Plan, areas that are 

39 The “No-Build” term refers only to the construction of the new I-69 highway.  The normal growth and minor incremental 
changes expected during the time period, referred to here as “Other Projected Growth”, are understood to be included in the “No-
Build” scenario, but not any growth induced by the construction of I-69 or the major “Other” projects discussed in this chapter.
40 Source: Midwest Business.com: Midwest Business & Technology News. 
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currently forested are shown as remaining forested with the development of the 
technology park41.  Current buildings that are under construction or are planned 
at the Park include a 25,000 square foot facility for EG&G a major contractor at 
the Crane Naval Surface Warfare Center, a building for Science Applications 
International Corporation which is a defense contractor, and a 15,000 square foot 
facility for Crane Federal Credit Union.  

 
Coal Mining 
The DEIS addresses impacts from coal mining at pages 5-409 – 410: 

A potential major action identified as being independent of the I-69 project is coal 
mining, which has been a prominent industry in the project area. According to 
information from the IDNR Reclamation Division 
[(http://www.in.gov/dnr/reclamation/files/re-coalproduction2008.pdf), accessed 
July 24, 2009), there were a total of 4 active coal mines within Daviess County in 
2008, producing a total of over 3.5 million tons of coal.  All of these mines are 
surface mines.]  Thousands of acres of coal reserves underlie farmlands in the 
project area—particularly in Daviess County—and could be mined in the 
foreseeable future, with or without the I-69 project.  Most impacts to farmland 
from coal mining occur when the land is stripped (rather than deep mined). 
Substantial areas in Daviess County were surface mined prior to the Surface 
Mining Control and Reclamation Act of 1977 (SMCRA).  The lack of sufficient 
reclamation efforts for many of these areas resulted in severe environmental 
damage to streams, forests and farmland.  Today, however, the SMCRA requires 
stringent reclamation work, secured by bonds from the mining companies that 
ultimately allow the mined lands to be returned to their pre-mining land uses.  
IDNR permit requirements now include returning the land to the approximate 
original contour, subsoil and topsoil replacement, and revegetation with several 
years of cultivation of specified crops.  On prime farmlands, mine operators must 
establish row crop production with 100% of the original unmined land productivity 
for three years before the release of their reclamation responsibility.  Previously-
forested land must be reforested and show growth of a minimum of 450 trees per 
acre for a three-year period.  Additional details of these requirements can be 
found at the IDNR Division of Reclamation’s website, 
http://www.in.gov/dnr/reclamation/mine_regulation/operations.html, accessed 
March 25, 2008.       
 
Local officials and coal-mining companies have been contacted in an effort to 
identify plans for mining land in the Section 3 project area. At present one permit 
application has been filed for a new mine, Antioch Mine, IDNR Permit No S-355. 
This area goes from Daviess County Road 350 North to about 1¼ miles south 
and from Daviess County Road 450 East to about 1½ miles west.  This area, 
which is approximately 1,200 acres, is predominantly agricultural with a few small 
wooded areas.  Part of the northwest corner of the permitted area is located 
within the project corridor.   Mining started in 2008. Given the specific permit 
requirements we are unable to predict results other than the actions required by 
the permits.  Restoration will take a period of time with farmland restoration 

41 Source: Westgate @ Crane Technology Park website: www.westgatecrane.com 
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expected to be quicker than reforestation.  However, a precise prediction of the 
timing of these events is not possible.  
 
Additional future mining, though currently not permitted, could occur north of 
Daviess County Road 350 North, and this area would also impact the I-69 
corridor. 

 
While the land use effects of any particular mining operation may continue in a 
specific location for a number of years, the requirements of the IDNR 
Reclamation program are designed to ultimately return the mined lands to their 
original pre-mining land uses.  For projections of land use impacts through the 
year 2030, therefore, it is considered that the ongoing impacts of coal mining 
operations within the Section 3 geographic scope will in the long term be 
completely mitigated, with no direct permanent conversion of land use.     
 

Legal Drain Maintenance and Water Quality  
 

In addition to ”other” impacts projected under the No Build scenario, impacts to tree cover from 

legal drains and their maintenance were estimated and included in addition to the model based 

other impacts. These impacts could potentially occur regardless of the I-69 construction. Legal 

drains were identified through consultation with county officials as those streams legally 

maintained by the county or maintained through conservancy districts. For the Tier 1 BA 

Addendum analysis, impacts were assumed to be 75 feet from either side of a legal drain. The 

legal drain impacts represent a highest impact scenario for tree cover impacts as not all legal 

drains are likely to be maintained, and maintenance may not result in impacts on both sides of 

the stream, or the entire 75 feet.   

 

“Both Prairie Creeks, Smothers Creek, Vertrees Ditch and Weaver Ditch are classified as 

regulated drains (a.k.a., legal drains), which makes dredging an acceptable method of 

channelizing the streams”42.  Figure 16 shows the locations of these legal drains.  Stream 

channelization increases soil erosion, turbidity (with siltation), water temperature, risks to public 

health, and degradation to habitat and water quality.  

 

Analysis from the Tier 1 BA Addendum found 25 acres of potential impact associated with 

clearing these legal drains within the West Fork White River (Elnora) Maternity Colony, but did 

not include a calculation for the impacts within the SAA. Analysis for the Tier 2 BA shows 29 

acres of potential impact associated with clearing these legal drains in the maternity colony, and 

42  Tier 2 Section 3 DEIS, Section 5.24.3 “Indirect and Cumulative Impacts Analysis, #6 Streams” p5-416
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63 acres of potential impact in the Expanded Remaining Summer Action Area. Coordination 

with the conservancy boards of Prairie Creeks and Smothers Creek for this Section 3 Tier 2 BA 

indicated that there is no reasonably certain action of removing such riparian forest along these 

legal drains within the I-69 Action Area in the future.   Forest along these 3 legal drains would 

account for 22 acres of the potential impact in the Expanded Remaining Summer Action Area.  

Attempts were made to contact members of the Weaver Ditch Conservancy Board, as well as 

Vertrees Ditch but were not successful.  It appears that most of the forests along these two legal 

drains which could be potential impacts are within the 100-year floodplain for the West Fork of 

the White River.  Because frequent flooding of this area occurs from backwater flooding induced 

by the West Fork of the White River as opposed to headwater flooding from the upstream 

watershed that could be impeded by log-jams and debris, maintenance on the legal drains 

within the West Fork of the White River floodplain is not anticipated.    Therefore, limited tree 

clearing would be expected.  Weaver and Vertrees ditches account for 29 acres of the potential 

impact in the colony, as well as 41 acres of potential impact in the Expanded Remaining 

Summer Action Area. 

 

As stated in the Tier 2 DEIS on page 5-416: 

Additional stresses on these waterways, as well as on others in the Study Area, 
include sewage (particularly in locations where septic systems operate poorly or 
are not maintained appropriately), agricultural practices, contaminated/road salt 
in surface water runoff from roadways/parking areas, mine acid, and landfill run-
off.  Eagan Ditch is impaired due to the presence of organic nutrients from 
agricultural runoff.  Additionally, North Fork Prairie Creek is currently impaired 
due to impaired biotic communities.  
 

There is not expected to be any significant change to these conditions from other 

reasonably certain actions within the Action Area. 
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Figure 16. Legal Drains
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Land Conversion Trends 
Typically, one can not accurately quantify how much forest land on private lands will be 

converted to other habitat types, the extent of future timber harvests on private lands, nor the 

amount of privately owned habitat that will be developed for other purposes. However, one can 

look at the trends state-wide and extrapolate assumptions as to how the private lands within the 

Action Areas will likely be managed in the foreseeable future. 

  

In the Revised Tier 1 BO, the following Indiana forest trends were highlighted within the North 

Central Research Station’s 2005 report, “Indiana Forests: 1999-2003, Part A”.  Such trends are 

listed below. 

 

Trends that appear beneficial to the Indiana bat are:  

• There are no major tree die-offs anywhere in the state; natural tree mortality appears 

  evenly across the state.  

• The ratio of harvested tree volume to tree volume growth indicates sustainable 

  management.  

• Diverse and abundant forest habitat (snags, coarse woody debris, forest cover and 

  edges) support healthy wildlife populations across the state.  

• Indiana possesses a diversity of standing dead tree wildlife habitat with an abundance 

of recently acquired snags to replenish fully decayed snags as Indiana’s forests 

mature. 

• Indiana’s forests continue to mature in terms of the number and size of trees within 

  forest stands. 

Other trends reported by the USFWS are:   

• The amount of forest edge doubled from 1992 to 2001, indicating smaller forest plots.  

• Due to land use history and natural factors, the forest soils of southern Indiana are 

  generally below-average in quality. 

• Ownerships of Indiana forests have changed in the past decade, resulting in more 
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  parcelization and fragmentation. 

• The average private forest landholding dropped from 22-acres in 1993 to 16-acres in 

  2003, indicating a continued “parcelization” of Indiana forests. 

• While the data shows there has been loss of continuous forest, resulting in smaller,  

  fragmented stands, there is also an overall increase in forested land across the state. 

• Indiana’s oak species continue to grow more slowly than other hardwood species.  

• Introduced or invasive plant species inhabit a majority of inventories plots.  

• Although Indiana’s overall forested land mass is increasing, the rate of increase has 

  slowed over the past decade.  

• Increases in total volumes of oak species are less than those for most other hardwood 

  species.  

• The advanced ages and inadequate regeneration of Indiana’s oak forests may signal a 

  successional shift from an oak/hickory-dominated landscape to one where other 

  hardwood species, such as maples, occupy more forested areas.  

• Indiana’s hardwood saw-timber resource continues to be at risk due to maturing of 

  hardwood stands, loss of timberland to development and new pests (gypsy moth, 

  emerald ash-borer, sudden oak death, beech-bark disease, and more).  

Coordination with the Division of Forestry of the Indiana Department of Natural Resources 

identified that there is no comprehensive consistent method of tracking timbering on a more 

specific detailed level. 

  

Based on direct observation and corroborated by Division of Forestry staff, timber harvesting is 

limited and sporadic in the Section 3 action area.  In Section 3, the forests range from small 

isolated woodlots in the middle of the project area, to more extensive forest tracts in the most 

northern part. The more extensive forests run along the Doans Creek and First Creek 

floodplains and also the Thousand Acre Woods Nature Preserve is located towards the 

southern part of the project area.  Observations within the action area throughout many years 

indicate that cutting is for the most part selective and that much of the timber in the area is 

second growth indicating past activities. From such observations and discussions with county 
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officials, timbering is not expected to be a major contributor to the loss of woodland within the 

Action Areas. 

  

A majority of any expected development is expected to be around the US 50 Interchange area 

near Washington, predominately west of the Section 3 preferred alternative.  Based on potential 

development areas identified in the Daviess County and Greene County Comprehensive Plans, 

these areas which are within the Section 3 Action Area contain a total of 413 acres of forest.  

These 413 acres account for less than 4% of the 12,232 forest acres available in the Section 3 

Summer Action Area.  It is not reasonably certain that these forest areas would be removed for 

the development if it occurs in these areas. Based on this, forest impacts from other 

development are expected to be insignificant.  Refer to the Indirect Impacts section of this 

document under forest for more information on landuse and development factors in the Section 

3 Action Area. 

 

The USFWS anticipates a decline in bat habitat in some areas of the Summer and Winter Action 

Areas in the future, although they are not aware of specific development plans in known bat 

habitat at this time.  If INDOT, FHWA or USFWS become aware of specific projects, impacts to 

Indiana bats will be addressed through the incidental take permit process, if appropriate.  

 

Areas set aside for mitigation plantings will protect those areas from development in the short 

term, and in the long term will provide quality roosting and foraging habitat. These areas will 

also help to decrease habitat fragmentation, and to improve the potential for colonies of Indiana 

bats currently using the action area to expand into other areas of suitable habitat.  

  

With successful implementation of the revised Tier 1 Forest and Wetland Mitigation and 

Enhancement Plan, particularly as detailed herein for Section 3, and all of the other proposed 

mitigation efforts and conservation measures, we anticipate that long-term habitat conditions for 

the Indiana bat maternity colonies, individuals and hibernating populations within the action 

areas will be sustainable and in some situations may be better than existing conditions. 
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MITIGATION 
 

  
Mitigating Direct Loss of Indiana Bat Habitat 

 
Forest Mitigation 
Upland forests impacted by the I-69 Evansville-to-Indianapolis project will be mitigated at a 3:1 

ratio.  This commitment, made in the Tier 1 FEIS and reaffirmed in the Tier 1 ROD, considers 

upland forests as all forests not classified as wetlands. Mitigation may be in the form of 

reforestation with a goal of at least a 1 to 1 replacement ratio and/or protecting existing forests 

by fee simple purchase, permanent protective easement, or a combination of actions with a goal 

of a maximum of 2 to 1. The 3 to 1 ratio will be achieved for the overall I-69 Evansville-to-

Indianapolis project; the ratio for an individual Tier 2 section could be higher or lower than 3 to 

1. 43   

 

Wetlands Mitigation 

The DEIS discusses wetland mitigation on page 5-305: 

The revised Tier 1 Plan included a commitment to replace wetlands at a ratio of 3 
to 1 for forested and scrub/shrub wetlands, and a ratio of 2 to 1 for emergent 
wetlands. The wetland mitigation sites will include an approximate 25% buffer 
area around them in appropriate areas… To prevent herbicides from entering 
wetland areas, “Do Not Spray” signs will be posted as appropriate in the right-of-
way…mitigation plans will be developed before or during final design to meet the 
requirements of the USACE when details exist to support such plans. At that 
time, additional measures to minimize impacts to specific wetland sites will be 
considered, including narrowing the right-of-way; installing drainage features 
such as swales to ensure that roadway runoff does not enter wetland areas; and 
designing culverts to maintain the flow of water to a wetland area otherwise cut 
off from its existing water source.  

 
Summary 
Total direct impacts in Section 3 are a loss of 67.8 acres of upland forest and 6.2 acres of 

forested, emergent, and scrub/shrub wetlands. These losses are being increased by 10% 

overcompensation to allow for any potential alignment shifts during final design that may cause 

additional impacts. When impacts are increased by these allowances, the impacts become 74.6 

acres of forest and 6.8 acres of wetlands.   

 

43 Section 3 DEIS, Section 5.20.4 “Forests, Mitigation” p5-360
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Total mitigation will consist of restoration/preservation of 272.2 acres of bottomland/ upland 

forests, and 49 acres of wetland development.  The 272.2 acres of forest mitigation will consist 

of 133.5 acres of developed bottomland forest, 45.3 acres of developed/enhanced riparian 

habitat, 77.8 acres of preservation, and 15.6 acres of willow staking and scour protective 

planting.  The 49 acres of wetland development will consist of 24.4 acres of forested wetlands, 

17.4 acres of emergent wetlands, and 7.2 acres of scrub shrub wetlands.  Table 6 summarizes 

the mitigation for Section 3. 

 

 

 

Table 6. Direct Impacts and Mitigation 
Impact Area 
(Acres) 

 Tier 2 
Upland 
Forest* 

Delineated 
Wetlands Forested Scrub/Shrub Emergent PUB 

 
        

West Fork White 
River / Elnora 

 

0 0 0 0 0 0 
Remaining 
Action Area 

 

67.8 9.3 2.5 1.1 2.6 3.1 

All Section 
Direct Impacts 

 

67.8 9.3 2.5 1.1 2.6 3.1 
10% Impact 
Increase** 

 

6.8 0.93 0.25 0.11 0.26 0.31 

Total   

74.6 10.23 2.75 1.21 2.86 3.44 
        

Mitigation Ratio  

3:1  3:1 3:1 2:1 1:1
 

Mitigation 
Acreage 
Required 

 

223.8 21.56 8.25 3.63 5.72 3. 4 
 

Actual Mitigation 
Acreage 

 

272.2 49 24.4 7.2 17.4 ***4.4 
 

        

* Forest was determined by the Environmental and Engineering Assessment Consultants by photo interpretation of 2003 
aerial photographs and verified by field review. It includes groups of trees > 1 acre and wider than 120 feet. 
** Direct Impacts were increased by 10% to allow for any additional impacts which might occur due to last minute alignment 
shifts during final design.  Increasing impact levels will insure that “no net loss” is achieved in 1:1 forest replacement. 
***PUBs will be mitigated planting 4.4 acres of PFO wetlands (Out of Kind).  4.4 acres are included in the forested wetland 
acreages. 
Additional acres may be required for access easements (ingress and egress) to mitigation sites for construction and 
monitoring. 
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Specific Mitigation Area  

 

The mitigation area is located within the focus area discussed within the Tier 1 BA addendum.  

The proposed mitigation site for Section 3 of the I-69 project is referred to as the Cornelius 

Property.  It is located in southern Greene County, west of the town of Newberry, and near the 

point where CR 700 South meets the White River. The location of the site is as follows: Indiana: 

Greene County, Lyons Quadrangle, Cass Township, T6N, R6W, Sections 27, 28, and 33. The 

site is bordered by the West Fork of the White River on the western and northern edges and 

farm fields around the remaining edges. The proposed mitigation site is located in the Lower 

White 8-digit watershed (HUC ID 05120202) and the entire site is within the 100-year floodplain 

of the West Fork of the White River. INDOT purchased this mitigation site in May 2009 as part 

of the I-69 Sections 2 & 3 Umbrella Mitigation Bank (UMB).  Construction has already begun on 

the site and is expected to be completed sometime in 2010.  The mitigation site consists of two 

tracts, one tract is approximately 258 acres and the second tract is approximately 97 acres.  A 

total of 355 acres was purchased at this mitigation site location.  Of these 355 acres, 

approximately 328 acres is included in the UMB for mitigating the I-69 Section 3 impacts.  The 

remaining 27 acres will be used for future INDOT mitigation projects.  The proposed combined 

mitigation features detailed below will create a mosaic of wetland, riparian, and bottomland 

woods habitat within an area where the majority of the land is currently being farmed in row crop 

production providing very little natural habitat value. 

 

The mitigation is proposed to be comprised of approximately 24.4 acres of forested wetlands, 

17.4 acres of emergent wetlands, 7.2 acres of scrub-shrub wetlands, 194.4 acres of bottomland 

forests, and 18,702 linear feet (6.9 ac) of stream channel development (intermittent and/or 

ephemeral). Additional mitigation will include 17,430 linear feet of riparian habitat development 

enhancement along the West Fork of the White River, and 77.8 acres of existing 

bottomland/wetland forest preservation.  The reforestation activities will include the development 

of wooded riparian habitat along the West Fork of the White River and the proposed stream 

channels, totaling 45.3 acres.  INDOT will be responsible for monitoring and maintaining the 

mitigation area while it is being established, as well as monitoring periodically in perpetuity to 

make sure Categorical Exclusion restrictions are met. 
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The 4.38 acres of open water impacts within Section 3 will be mitigated out-of-kind in the way of 

additional stream channels, wetlands, and bottomland forest habitat, which will provide a much 

higher and more diverse natural habitat value than the impacted areas of open water.  

 

The forested wetland mitigation area will be planted with hard mast producing species such as 

pin oaks, swamp white oak and pecan, as well as river birch, and sweet gums. The emergent 

wetland mitigation area will be seeded with an emergent wetland seed mix or a comparable mix 

of at least seven (7) native graminoid species and thirteen (13) native forb species. The non-

wetland bottomland woods reforestation area will be planted with pin oak, bur oak, shumard 

oak, white oak, shagbark hickory, pecan, black walnut, cottonwood, and American Elm. The 

scrub-shrub wetland mitigation site will be planted with an understory of common spicebush, 

elderberry, buttonbush, pale dogwood, ninebark, and indigobush. All of the species proposed for 

planting in the non-wetland bottomland forest mitigation area are from the pre-approved IDNR 

tree list. 

 

This proposed mitigation site may have approximately 18,702 linear feet of stream channels 

developed within the mitigation site connecting the different habitat areas and providing diversity 

of hydrologic regime and habitat. The areas adjacent to the proposed stream development 

locations may be planted with pioneer species such as American elm, silver maple, cottonwood, 

and sycamore within the first 25 feet from the top of the bank, and shellbark hickory, pin oak, 

swamp white oak, and pecan for the next 25 feet to establish a riparian corridor at a faster rate 

to provide shading of these channels. Black willows and sandbar willows will be planted for bank 

stabilization.  One of the unique factors of this mitigation site is the fact that the White River 

forms the majority of the property boundary. The perimeter property boundary of both tracts 

comprising this mitigation site totals nearly 24,000 linear feet, over 17,430 linear feet of which 

borders the river. The entire length of the property boundary along the West Fork of the White 

River will receive wooded riparian habitat enhancement consisting of the tree species listed 

above. 

 

The mitigation area will replace, with a net gain, flood retention, ecological functions, and wildlife 

habitat values of the impacted wetland and stream areas. Converting farm fields connected to 

existing bottomland/wetland complexes will provide an opportunity for: (1) a higher “carrying 

capacity” for wildlife, (2) colonization by TES species; (3) potential habitat for State and Federal 

listed animal species such as the Indiana bat, bald eagle, evening bat, and possibly others; (4) 
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habitat for gamebirds and passerines; and (5) habitat for many reptiles, amphibians, and 

mammals. Environmental benefits will be significant upon the development of the mitigation site 

and as the mitigation site matures these benefits will continue to increase. The mitigation site is 

already home to two (2) trees which were found to be Indiana bat roost trees during a survey 

performed in 2004. 
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Conservation Measures 
 

All conservation measures reported in the Revised BO dated August 24, 2006 (pgs 16-23) will 

be carried out as written.  The discussion below highlights any further status change in these 

measures since the BO publication or measures that do not apply to this section and won’t be 

completed. 

 

No winter habitat or autumn/spring habitat is present in Section 3.  Therefore, all measures 

regarding this habitat will not apply to this section.  Winter and autumn/spring habitat measures 

that will not apply to this section include A1, A3-A5, A13g, C1-C3, and D1-D4. 

 

Further conservation measure status changes are as follows: 

A2 – Blasting –Along most of its length through Section 3, the roadway will be on fill, raised 
above the existing elevation, rather than in cuts through hillsides; therefore, the need for heavy 
blasting is not anticipated for completion of this project with a possible exception for a short 
piece of the corridor at the north end of Section 3 in Greene County.44 

A7a- Tree Removal – On February 14, 2008, the USFWS BFO provided revised tree clearing 
restriction dates of April 1 to September 30.  All tree clearing restrictions dates have been 
updated from April 15 – September 15 to April 1 – September 30. 

A8b - Bat Friendly Bridges – This will be evaluated in consultation with USFWS for the Patoka 
and the East Fork of the White River crossings. It is currently being discussed whether it may be 
more appropriate to have bat-friendly bridges away from the I-69 corridor.  No bat friendly 
bridges are planned for the I-69 mainline in Section 3. 
  

A8c – Floodplains – Floodplains identified in Section 3 occur in the South Fork Prairie Creek, 
the First Creek, and the Doans Creek areas.  Although complete bridging of the floodplains is 
not proposed, the Tier 2 alternatives would bridge over South Fork Prairie Creek, First Creek, 
Doans Creek, and the majority of the floodplains. 45    

A10 – Medians and Alignments - No use of variable-width medians or independent alignments 
have been planned for Section 3. 
 
A11 – Minimize Interchanges – Proposed interchanges for Section 3 remain as presented in 
Tier 1. One means of keeping roadway-induced development within established development 
areas is by restricting access to the roadway. Restricting access generally discourages strip 

44 Tier 2 Section 3 DEIS, Section 5.12.2.5 “Construction Impacts, Analysis, Heavy Blasting”p5-181 
45 Tier 2 Section 3 DEIS, Section 7.2 “Major Moves Initiatives”p7-2
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development along new roadways. As part of the Interstate system, I-69 would be designed with 
full control of access, meaning that access to the roadway would be allowed only at 
interchanges.  Roads with access to the Interstate will also have some level of access control as 
they approach the Interstate.  This design would help to control the location of development and 
improve traffic flow and safety. 46 
 
A13b – Roadside Drainage - Best Management Practices will be used to prevent non-point 
source pollution, to control storm water runoff, and to minimize sediment damage to water 
quality and aquatic habitats. INDOT Standard Specifications and Special Provisions will govern 
construction activities to control erosion and subsequent water pollution. 47 
 
 
A13d – Spill Prevention / Containment – Special measures including diversions of highway 
runoff from direct discharge off of bridge decks into streams, containment basins to detain 
accidental spills, will be incorporated into final design plans for perennial streams within the 
West Fork of White River (Elnora) Maternity Colony area (Weaver and Vertrees Ditches). 
 
During construction of I-69, any spill incidents on site will be handled in accordance with INDOT 
spill response protocol as outlined in their Construction Activity Environmental Manual and Field 
Operations Manual Procedure 20.  The Environmental Manual states that: 

 
“Hazardous material releases, oil spills, fish/animal kills and radiological incidents must be 
reported to Office of Emergency Response, IDEM.  This should occur as soon as action has 
been taken to either contain or control the extent of the release and protect persons, animals or 
fish from harm or further harm. Appropriate response actions for spills occurring on project sites 
follow, in order: 

 
1. Identify the spilled material from a safe distance, 
2. Contain the spilled material or block/restrict its flow using absorbent booms/pillow, dirt, 

sand or by other available means, 
3. Cordon off the area of the spill, 
4. Deny entry to the cordoned off area to all but response personnel, and 
5. Contact OER/IDEM then “Operations Support.” 

 
Following construction of I-69, emergency spill response for hazardous materials transported on 
the highway will be handled by local fire departments and regional hazardous materials units 
coordinated through deputy state fire marshals in Bloomington and Terre Haute. Currently, law 
enforcement and nearly all fire departments within the Study Area possess either awareness 
level or operations level capabilities for responding to hazardous material spills or releases. 
Awareness includes the recognition of hazardous material placards and the means to cordon off 
an incident site. Operations level includes booms for diking spills, personal protection equipment 
to work within contaminated sites, and other basic containment equipment. If called upon, 
INDOT state highway equipment and resources can also be deployed to assist in containment 
anywhere along the proposed Interstate facility.   

 
Indiana’s State Emergency Commission has established eleven Regional Response Teams 
throughout the state, each of which will have full Level A hazardous materials response 
capabilities. Currently, the hazardous materials units of Vincennes and Crane NWSC are the 

46 Tier 2 Section 3 DEIS, Section 5.3.3.2 “Land Use and Community Impacts, Land Use and Zoning, Indirect Impacts” p5-41 
47 Tier 2 Section 3 DEIS, Section 5.19.2.3 “Water Resources, Surface Water, Mitigation” p5-308
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closest regional unit with Level A capabilities to the Section 3 Study Area.  Evansville, Terre 
Haute, Bloomington Township, and Marion County/Indianapolis area are the other regional units 
with Level A capabilities. The I-69 project will help accelerate emergency response to incidents 
on routes served by these units.48 
 
A13f – Revegetation  - Revegetation of disturbed areas will occur in accordance with INDOT 
standard specifications. Woody vegetation will only be used a reasonable distance beyond the 
clear zone to ensure a safe facility.  Revegetation of disturbed soils in the right-of-way and 
medians will utilize native grasses and native wildflowers as appropriate, such as those 
cultivated through INDOT’s Roadside Heritage program.  Specific locations for native 
revegetation will be identified during final design49   
 
A14 – Erosion Control – BMPs will be used in the construction of this project to minimize 
impacts of erosion. Erosion control measures will be put in place as a first step in construction 
and maintained throughout construction. Temporary erosion control devices such as silt fencing, 
check dams, sediment basis, inlet protection, sodding and other appropriate BMPs will be used 
to minimize sediment and debris in tributaries within the project area. Timely revegetation after 
soil disturbance will be implemented and monitored. Any riprap used will be of a large diameter 
in order to allow space for habitat for aquatic species after placement.50  
 
Slopes will be designed that resist erosion. If they exceed 2 to 1, they will include stabilization 
techniques.  Soil bioengineering techniques for bank stabilization will be considered where 
situations allow.51  Wetlands adjacent to construction limits will be delineated and protected with 
silt fences and/or other erosion control measures.  52 
 
 
B1, C4 – Summer Habitat Creation / Enhancement and Preservation – Actions related to 
this measure are further described in the “Mitigation Focus Areas” and “Specific Mitigation 
Areas” sections of this document. 
 
D8 – Access to the Patoka NWR – This measure applies only to Section 2. 
 

Training and Communication  
Environmentally sensitive locations (e.g., wetlands, historic structures, archaeology sites) in the 

general area will be clearly shown on construction plans.  Sensitive sites within the right-of-way 

will be delineated. These sites will not be permitted for use as staging areas, borrow, or wasted 

sites.53 

 

As taken from the Tier 2 Section 3 DEIS on page 7-18: 

48 Tier 2 Section 3 DEIS, Section 5.19.2.3 “Water Resources, Surface Water, Mitigation” p5-309 
49 Tier 2 Section 3 DEIS, Section 7.3.4 “Mitigation Measures and Commitments, Construction” p7-16 
50 Tier 2 Section 3 DEIS, Section 5.12.3 “Construction Impacts, Mitigation, Erosion Control” p5-183 
51 Tier 2 Section 3 DEIS, Section 7.3.4 “Mitigation Measures and Commitments, Construction” p7-15 
52 Tier 2 Section 3 DEIS, Section 7.3.4 “Mitigation Measures and Commitments, Construction” p7-15
53 Tier 2 Section 3 DEIS, Section 7.3.4 “Mitigation Measures and Commitments, Construction”p7-15
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All I-69 engineering supervisors, equipment operators, and other construction 
personnel and INDOT maintenance staff will attend a mandatory environmental 
awareness training that discloses where known sensitive Indiana bat and bald 
eagle sites are located in the project area, addresses any other concerns 
regarding these species, and presents a protocol for reporting the presence of 
any live, injured, or dead bats and eagles observed or found within or near the 
construction limits or right-of-way during construction, operation, and 
maintenance of I-69.  

 

I-69 Community Planning Program 
The Tier 2 DEIS discusses the I-69 Community Planning Program on pages 7-7 to 7-8:

The I-69 Community Planning Program will set in place a regional strategy for 
providing resources to local communities to manage the growth and economic 
development associated with I-69. The program will provide grants for local 
communities (cities, towns, and counties) to prepare plans to manage potential 
new developments along with the I-69 corridor. The local communities could use 
these grants to prepare transportation land use plans, zoning and subdivision 
ordinances, and special highway corridor “overlay zones” for development. The 
total cost of this program is budgeted at $2 million. The I-69 Community Planning 
Program is a two-phase effort: 
 
Phase 1 (which has been completed) is a regional planning assessment and 
development of regional planning strategies and resources for the entire I-69 
corridor impact area. It included establishing partnerships, inventories, review of 
regulations and legislation, identification of needs, preparation of processes and 
models, identification of environmentally sensitive areas, farmland protection 
strategies, workshops, and providing technical planning support. 
 
Phase 2 will provide for the actual grants to local communities for the preparation 
of local plans and growth management ordinances. It will include public 
involvement activities, planning framework and corridor land use planning, 
economic development strategies, model planning ordinances, and developing a 
plan implementation program.  On October 29, 2007 INDOT awarded $950,000 
in grants to communities located along the I-69 corridor in southwest Indiana.  
Daviess County and the City of Washington were awarded a grant for $100,000.  
Greene County, the Town of Bloomfield and the City of Linton were awarded a 
grant for $150,000.  Knox County and the City of Vincennes were awarded a 
grant for $100,000 as was Martin County and the City of Loogootee.  
 
Under this approach, INDOT’s role will be to provide technical and financial 
assistance to communities that desire to develop plans for growth related to I-69.  
No local community will be required to participate in the program. Eligible 
communities in Section 3 are as follows: Daviess, Greene, Martin and Knox 
counties and the cities/towns of Washington, Linton, Bloomfield, Vincennes, and 
Loogootee.  
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The I-69 project website provides a link to the Community Planning Program website 

(www.i69indyevn.org/CommunityPlanningProgram).54 

 

 
 

 
 

 
 

54Tier 2  Section 3 DEIS, Section 7.3.1 “Mitigation Measures and Commitments, Land Use”p7-11 
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I-69 Section 3 Tier 2 BA Line Transect 
 
Investigators: BV, JD, SH  
Date: 07-26-07     Time: 11:30 am   Length: 510 ft. w/in alignment/ 140 ft outside of alignment  
Transect ID#:1  
Location Information: 
County: Daviess   UTM North: 4, 290, 709    UTM East: 493, 505   
Quadrangle: Epsom   Township: T4N     Range: R6W   Section: 21   
    
Snags (with bark) 
Transect Within Alignment Transect Outside Alignment 

9 to 18” DBH >18” DBH 9 to 18” DBH > 18” DBH 
9” 
 
 

   

 
Upper Canopy Dominant Tree Species 
Transect Within Alignment Transect Outside Alignment 
cherry, slippery elm, tulip poplar, green ash, red 
maple, sycamore 
 
 
 

slippery elm, green ash, red maple, green ash 

General Size Class General Size Class 

<9”           70%   9-18”        30%   >18”           <9”           80%   9-18”        20%   >18”           
 
Sub-Canopy Density 
Transect Within Alignment Transect Outside Alignment 

Open Moderate Dense Open Moderate Dense 
 
 
 
 
 
 

X 

  

X 

 

Sub-canopy Invasives   
none 

Sub-canopy Invasives 
none 

 
Live Primary Habitat Tree Species >9” (Trees with exfoliating or deep furrowed bark)  
Transect Within Alignment Transect Outside Alignment 
cherry 10”, 10”, 10”, 10”, 10”, 15” 
sycamore 12” 
red maple 9”, 9” (hollow)  
 
 

cherry 10”, 12”, 18” 
red maple 20” 



 
 
 

 
 
 

  
       Photo taken within alignment showing forest              Photo taken outside of alignment showing forest 



I-69 Section 3 Tier 2 BA Line Transect 
 
Investigators: BV, JD, SH  
Date: 07-26-07     Time: 12:00 pm   Length:  240 ft. w/in alignment/ 210 ft. outside alignment  
Transect ID#:2  
Location Information: 
County: Daviess   UTM North: 4,294, 685    UTM East: 494,342   
Quadrangle: Epsom  Township: T4N  Range: R6W  Section: 3   
    
Snags (with bark) 
Transect Within Alignment Transect Outside Alignment 

9 to 18” DBH >18” DBH 9 to 18” DBH > 18” DBH 
 
 
 

 9”, 12”  

 
Upper Canopy Dominant Tree Species 
Transect Within Alignment Transect Outside Alignment 
cherry, green ash, sugar maple, cottonwood, 
mulberry 
 
 

Silver maple, green ash, red maple, cottonwood, 
hackberry, red oak, cherry, sycamore, American 
elm 

General Size Class General Size Class 

<9”           20%   9-18”        50%   >18”         30% <9”           60%   9-18”        20%   >18”         20% 
 
Sub-Canopy Density 
Transect Within Alignment Transect Outside Alignment 

Open Moderate Dense Open Moderate Dense 
 
 
 

X 
 
 

 

 

X  

 

Sub-canopy Invasives   
none 

Sub-canopy Invasives 
none 

 
Live Primary Habitat Tree Species >9” (Trees with exfoliating or deep furrowed bark)  
Transect Within Alignment Transect Outside Alignment 
cherry 9”, 15” 
cottonwood 12”, 24”, 24”, 24”, 26”, 28”, 28”, 28”, 
36” 
 
 

cherry 9” 
cottonwood 22”, 26”, 32” 
sycamore 26” 

 



 
 
 

 
 
 

     
       Photo taken within alignment showing forest              Photo taken outside of alignment showing forest 



I-69 Section 3 Tier 2 BA Line Transect 
 
Investigators: BV, JD, SH  
Date: 07-26-07     Time: 2:05 pm   Length: 210 ft w/in alignment/ 340 ft outside alignment  
Transect ID#:3  
Location Information: 
County: Daviess  UTM North: 4,302, 924    UTM East: 493, 989  
Quadrangle: Lyons  Township: T5N  Range: R6W   Section: 10   
    
Snags (with bark) 
Transect Within Alignment Transect Outside Alignment 

9 to 18” DBH >18” DBH 9 to 18” DBH > 18” DBH 
16”, 17”, 18” 
 
 

 9”, 11”  

 
Upper Canopy Dominant Tree Species 
Transect Within Alignment Transect Outside Alignment 
green ash, walnut, American elm  
 
 

Tulip poplar, American elm, red oak, green ash, 
black locust, bitternut hickory, cherry, buckeye 

General Size Class General Size Class 

<9”           30%   9-18”        60%   >18”         10% <9”           30%   9-18”        60%   >18”         10% 
 
Sub-Canopy Density 
Transect Within Alignment Transect Outside Alignment 

Open Moderate Dense Open Moderate Dense 
 
 
 

 
 
 

 X   X 

Sub-canopy Invasives   
bush honeysuckle, Japanese honeysuckle 

Sub-canopy Invasives 
bush honeysuckle 

 
Live Primary Habitat Tree Species >9” (Trees with exfoliating or deep furrowed bark)  
Transect Within Alignment Transect Outside Alignment 

 
 

cherry 13”, 9”, 9” 
 

 
 
 
 



 
 
 

  
       Photo taken within alignment showing forest              Photo taken outside of alignment showing forest 



I-69 Section 3 Tier 2 BA Line Transect 
 
Investigators: BV, JD, SH  
Date: 07-26-07     Time: 2:30 pm   Length:  360 ft. w/in alignment/ 600 ft. outside alignment  
Transect ID#:4  
Location Information: 
County: Daviess   UTM North: 4, 305, 598    UTM East: 497, 223   
Quadrangle: Lyons  Township: T5N  Range: R6W  Section: 1   
    
Snags (with bark) 
Transect Within Alignment Transect Outside Alignment 

9 to 18” DBH >18” DBH 9 to 18” DBH > 18” DBH 
 
 
 

 10” 19” 

 
Upper Canopy Dominant Tree Species 
Transect Within Alignment Transect Outside Alignment 
walnut, black cherry, American elm, hackberry, 
sassafras, black locust 
 
 

cherry, black locust, American elm, green ash, 
hackberry 

General Size Class General Size Class 

<9”           60%   9-18”        40%   >18”          <9”           60%   9-18”        40%   >18”          
 
Sub-Canopy Density 
Transect Within Alignment Transect Outside Alignment 

Open Moderate Dense Open Moderate Dense 
 
 
 

 
 
 

x 

 

 x 

 

Sub-canopy Invasives   
none 

Sub-canopy Invasives 
none 

 
Live Primary Habitat Tree Species >9” (Trees with exfoliating or deep furrowed bark)  
Transect Within Alignment Transect Outside Alignment 
black cherry 9”, 9”, 14”, 16”, 21” 
 
 

Black cherry 10”, 11”, 12”, 14”, 16”, 23” 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
                     

Photo #1 taken within alignment showing forest        Photo #2 taken within alignment showing forest  
 
 
     
 
 
 
 
 
 
 
 
 
 
  

Photo taken outside of alignment showing forest 



I-69 Section 3 Tier 2 BA Line Transect 
 
Investigators: BV, JD, SH  
Date: 07-26-07     Time: 2:55 pm   Length:  1,320 ft. w/in alignment/ 1,370 ft. outside alignment  
Transect ID#:5  
Location Information: 
County: Daviess   UTM North: 4, 305, 506    UTM East: 498, 175  
Quadrangle: Lyons  Township: T5N  Range: R6W  Section: 1   
    
Snags (with bark) 
Transect Within Alignment Transect Outside Alignment 

9 to 18” DBH >18” DBH 9 to 18” DBH > 18” DBH 
9”, 9” 
 
 

20”, 28” 12”, 12”  

 
Upper Canopy Dominant Tree Species 
Transect Within Alignment Transect Outside Alignment 
walnut, tulip poplar, American elm, hackberry, 
sassafras, slippery elm, cherry, shingle oak 
 
 

cherry, walnut, American elm, slippery elm, 
sassafras, shingle oak, red maple, tulip poplar 

General Size Class General Size Class 

<9”           20%   9-18”        70%   >18”         10% <9”           30%   9-18”        60%   >18”         10% 
 
Sub-Canopy Density 
Transect Within Alignment Transect Outside Alignment 

Open Moderate Dense Open Moderate Dense 
 
 
 

 
 
 

x    x 

Sub-canopy Invasives   
honeysuckle 

Sub-canopy Invasives 
honeysuckle 

 
Live Primary Habitat Tree Species >9” (Trees with exfoliating or deep furrowed bark)  
Transect Within Alignment Transect Outside Alignment 
black cherry 12”, 13” 
 
 

Black cherry 10”, 10”, 12”, 12”, 12”, 12”, 12”, 12”, 
14” 

 
 



  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo #1 taken within alignment showing forest           Photo #2 taken within alignment showing forest         
 

 

Photo #1 taken outside of alignment showing forest   Photo #2 taken outside of alignment showing forest 



I-69 Section 3 Tier 2 BA Line Transect 
 
Investigators: BV, JD, SH  
Date: 07-31-07     Time: 10:30 am   Length: 670 ft within alignment/ 570 ft outside alignment 
Transect ID#:6 
Location Information: 
County: Daviess UTM North: 4,305, 448       UTM East: 499,038 
Quadrangle: Lyons Township: T5N     Range: R5W      Section: 6    
    
Snags (with bark) 
Transect Within Alignment Transect Outside Alignment 

9 to 18” DBH >18” DBH 9 to 18” DBH > 18” DBH 
9”, 9”, 10”, 12”, 14”  
 
 

42” 10”, 10”, 12”, 12”, 15”, 
16”, 16” 

 

 
Upper Canopy Dominant Tree Species 
Transect Within Alignment Transect Outside Alignment 
black locust, shingle oak, rock chestnut oak, 
walnut, American elm, hackberry, red maple 
 
 

red maple, tulip poplar, red oak, sycamore, 
hackberry, water locust, shingle oak 

General Size Class General Size Class 

<9”           30%   9-18”        60%   >18”        10%   <9”           40%   9-18”        50%   >18”         10%   
 
Sub-Canopy Density 
Transect Within Alignment Transect Outside Alignment 

Open Moderate Dense Open Moderate Dense 
 
 
 

 
 
 

 x   x 

Sub-canopy Invasives   
none 

Sub-canopy Invasives 
Japanese honeysuckle 

 
Live Primary Habitat Tree Species >9” (Trees with exfoliating or deep furrowed bark)  
Transect Within Alignment Transect Outside Alignment 
black locust 18”, 28” 
 
 

sycamore 26” 
black locust 18”, 22”, 24” 

 
 



 
 

 
 

 
     Photo #1 taken within alignment showing forest               Photo taken outside of alignment showing forest 
 



I-69 Section 3 Tier 2 BA Line Transect 
 
Investigators: BV, JD, SH  
Date: 07-31-07     Time: 11:50 am   Length: 360 ft within alignment/ 230 ft outside alignment 
Transect ID#:7  
Location Information: 
County: Daviess UTM North: 4,305,474      UTM East: 500,207 
Quadrangle: Scotland Township: T5N      Range: R5W     Section: 6    
    
Snags (with bark) 
Transect Within Alignment Transect Outside Alignment 

9 to 18” DBH >18” DBH 9 to 18” DBH > 18” DBH 
9”, 9”, 9”, 10”, 12”, 
14”, 18” 
 
 

 15”  

 
Upper Canopy Dominant Tree Species 
Transect Within Alignment Transect Outside Alignment 
American elm, shingle oak, sugar maple, shellbark 
hickory, tulip poplar 
 
 

swamp white oak, sycamore, American beech, 
sugar maple 

General Size Class General Size Class 

<9”           70%   9-18”        30%   >18”          <9”           70%   9-18”        30%   >18”          
 
Sub-Canopy Density 
Transect Within Alignment Transect Outside Alignment 

Open Moderate Dense Open Moderate Dense 
 
 
 

x 
 
 

  x   

Sub-canopy Invasives   
Japanese honeysuckle 

Sub-canopy Invasives 
none 

 
Live Primary Habitat Tree Species >9” (Trees with exfoliating or deep furrowed bark)  
Transect Within Alignment Transect Outside Alignment 

 
 

swamp white oak 24”, 24”, 24”, 16” 
sycamore 18” 

 
 



 
 

 
 
 

  
       Photo taken within alignment showing forest              Photo taken outside of alignment showing forest 



I-69 Section 3 Tier 2 BA Line Transect 
Investigators: BV, JD, SH  
Date: 07-31-07     Time: 2:00 pm   Length: 610 ft within alignment/ 385 ft outside alignment 
Transect ID#:8  
Location Information: 
County:  Daviess UTM North: 4,305,506                          UTM East: 500,732 
Quadrangle: Scotland Township: T5N  Range: R5W Section: 5   
    
Snags (with bark) 
Transect Within Alignment Transect Outside Alignment 

9 to 18” DBH >18” DBH 9 to 18” DBH > 18” DBH 
9”, 9", 10”, 10”,10”,12”, 
14”, 15”, 16”, 16”, 16”  
 
 

20”, 22”, 26”, 26” 9”, 9”, 9”, 9”, 12”, 12”  

 
Upper Canopy Dominant Tree Species 
Transect Within Alignment Transect Outside Alignment 
sycamore, sugar maple, green ash, river birch, 
overcup oak, red maple, cherry  
 
 

sycamore, cherry, river birch, green ash, American 
elm, sugar maple 

General Size Class General Size Class 

<9”           10%   9-18”        50%   >18”        40%   <9”           20%   9-18”        50%   >18”         30%   
 
Sub-Canopy Density 
Transect Within Alignment Transect Outside Alignment 

Open Moderate Dense Open Moderate Dense 
 
 
 

x 
 
 

  x   

Sub-canopy Invasives   
none 

Sub-canopy Invasives 
none 

 
Live Primary Habitat Tree Species >9” (Trees with exfoliating or deep furrowed bark)  
Transect Within Alignment Transect Outside Alignment 
sycamore 10”, 14”, 20”, 20”, 20”, 20”, 22”, 22”, 
26”, 26”, 26”, 32”, 36” 
river birch 9”, 9”, 10”, 10”, 10”, 10”, 12”, 16”, 16”, 
18”, 18”, 20”, 20”, 20”, 22” 
cherry 10”, 12”, 16” 
 

sycamore 9”, 9”, 10”, 10”, 12”, 12”, 14”, 14”, 14”, 
14”, 14” 16”, 18”, 20”, 22”, 26”, 26”, 45” 
cherry 16”, 22” 
river birch 12”, 12”, 12”, 14”, 14”, 16”, 16” 



 

 
 
 

  
       Photo taken within alignment showing forest              Photo taken outside of alignment showing forest 



I-69 Section 3 Tier 2 BA Line Transect 
 
Investigators: BV, JD, SH  
Date: 07-31-07     Time: 3:20 pm   Length: 560 ft within alignment/ 670 ft outside alignment  
Transect ID#:9  
Location Information: 
County:  Greene              UTM North: 4,306,585              UTM East: 502,968 
Quadrangle: Scotland Township: T6N  Range: R5W Section: 33   
    
Snags (with bark) 
Transect Within Alignment Transect Outside Alignment 

9 to 18” DBH >18” DBH 9 to 18” DBH > 18” DBH 
14” 
 
 

 9”, 9”, 14”, 14”, 14”, 
18” 

 

 
Upper Canopy Dominant Tree Species 
Transect Within Alignment Transect Outside Alignment 
shagbark hickory, cherry, sugar maple, American 
elm, bitternut hickory, tulip poplar 
 
 

red maple, shagbark hickory, sugar maple, shingle 
oak, American elm, cherry, sassafras, bitternut 
hickory 

General Size Class General Size Class 

<9”           60%   9-18”        30%   >18”        10%   <9”           70%   9-18”        25%   >18”         5%    
 
Sub-Canopy Density 
Transect Within Alignment Transect Outside Alignment 

Open Moderate Dense Open Moderate Dense 
 
 
 

 
 
 

x   x  

Sub-canopy Invasives   
none 

Sub-canopy Invasives 
none 

 
Live Primary Habitat Tree Species >9” (Trees with exfoliating or deep furrowed bark)  
Transect Within Alignment Transect Outside Alignment 
shagbark hickory 9”, 10”, 12”, 12”, 12”, 12”, 12”, 
14”, 20” 
cherry 10”, 14”, 16” 
 
 

shagbark hickory 9”, 9”, 10”, 12”, 12”, 12”, 12”, 
12”, 12”, 14”, 14”, 16”, 16”, 24” 
cherry 9”, 10”, 14” 
red maple 16”, 16”, 16”, 18”, 26” 

Photographs and Aerial Map Showing Transect Location on back 



 
 
 

 
 
 

  
       Photo taken within alignment showing forest              Photo taken outside of alignment showing forest 



I-69 Section 3 Tier 2 BA Line Transect 
 
Investigators: BV, JD, SH  
Date: 07-31-07     Time: 5:30 pm   Length: 1,500 ft. w/in alignment/ 1,720 ft outside of alignment  
Transect ID#:10  
Location Information: 
County: Greene   UTM North: 4,307,175              UTM East: 505,585   
Quadrangle: Scotland    Township: T6N       Range: R5W Section: 35      
Snags (with bark) 
Transect Within Alignment Transect Outside Alignment 

9 to 18” DBH >18” DBH 9 to 18” DBH > 18” DBH 
9”, 9”, 12”, 12”, 12”, 
14”, 14”, 16”, 18” 
 
 

 9”, 9”, 9”, 9”, 10”, 10”, 
10”, 10”, 10”, 12”, 12”, 
12”, 12”, 12”, 16”, 16” 

 

 
Upper Canopy Dominant Tree Species 
Transect Within Alignment Transect Outside Alignment 
walnut, tulip poplar, sassafras, sycamore, cherry, 
hawthorne 
 
 
 

walnut, tulip poplar, sycamore, shagbark hickory, 
cherry 

General Size Class General Size Class 

<9”           30%   9-18”        50%   >18”         20% <9”           30%   9-18”        60%   >18”         10% 
 
Sub-Canopy Density 
Transect Within Alignment Transect Outside Alignment 

Open Moderate Dense Open Moderate Dense 
 
 
 
 
 
 

 X 

 

 X 

Sub-canopy Invasives   
bush honeysuckle 

Sub-canopy Invasives 
none 

 
Live Primary Habitat Tree Species >9” (Trees with exfoliating or deep furrowed bark)  
Transect Within Alignment Transect Outside Alignment 
cherry 10”, 12”, 14” 
sycamore 9”, 10”, 10”, 10”, 10”, 12”, 12”, 12”, 
12”, 12”, 12”, 14”, 14” 
birch 12”, 12” 
 
 

cherry 10”, 14” 
shagbark hickory 14” 
sycamore 9”, 9”, 10”, 10”, 10”, 10”, 10”, 10”, 12”, 
12”, 12”, 12”, 12”, 14”, 14”, 14”, 14”, 14”, 14”, 
14”, 14”, 14”, 14”, 14”, 16”, 16”, 18”, 18”, 20”, 
24”, 24” 



Photographs and Aerial Map Showing Transect Location on back 
 
 
 

 
 
 

  
       Photo taken within alignment showing forest              Photo taken outside of alignment showing forest 



I-69 Section 3 Tier 2 BA Line Transect 
 
Investigators: BV, JD, SH  
Date: 07-31-07     Time: 6:33 pm   Length: 710 ft within alignment/ 890 ft outside alignment 
Transect ID#:11  
Location Information: 
County: Greene  UTM North: 4,307,780                    UTM East: 506,604  
Quadrangle: Scotland  Township: T6N          Range: R5W        Section: 26 
    
Snags (with bark) 
Transect Within Alignment Transect Outside Alignment 

9 to 18” DBH >18” DBH 9 to 18” DBH > 18” DBH 
9”, 9”, 9”, 10”, 12”, 12” 
 
 

 12”, 18”  

 
Upper Canopy Dominant Tree Species 
Transect Within Alignment Transect Outside Alignment 
American elm, white pine, river birch, cherry, 
sycamore, walnut 
 
 
 

American elm, sycamore, white pine, walnut, 
swamp white oak, walnut, black willow, hawthorne 

General Size Class General Size Class 

<9”           20%   9-18”        70%   >18”         10% <9”           20%   9-18”        70%   >18”         10% 
 
Sub-Canopy Density 
Transect Within Alignment Transect Outside Alignment 

Open Moderate Dense Open Moderate Dense 
 
 

X 
 
 

 

 

X  

 

Sub-canopy Invasives   
none 

Sub-canopy Invasives 
none 

 
Live Primary Habitat Tree Species >9” (Trees with exfoliating or deep furrowed bark)  
Transect Within Alignment Transect Outside Alignment 
river birch 9” 
cherry 12”, 16”, 18” 
sycamore 9”, 10”, 12”, 14”, 14”, 14”, 14”, 16”, 
18”, 18”, 20”, 20”, 20” 
 

cherry 9”, 10”, 12”, 12”, 12”, 16” 
sycamore 9”, 9”, 12”, 12”, 12”, 14”, 14”, 16”, 16”, 
16”, 16”, 16”, 16”, 18”, 18”, 20”, 22”, 22”, 22”, 
40” 

Photographs and Aerial Map Showing Transect Location on back 



 
 
 

 
 
 

  
       Photo taken within alignment showing forest              Photo taken outside of alignment showing forest 
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Section 3 Preferred Alignment Atlas
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Cornelius Site
Mitigation and Monitoring Plan

I. Introduction

The Cornelius Mitigation Site is being developed as part of the I-69 Sections 2 and 3 Umbrella 
Mitigation Bank.  This mitigation plan is being developed to offset the wetland, stream and forest 
impacts caused by the construction of Section 3 of the I-69 project.  

II. Objectives

The mitigation concept for unavoidable impacts to wetlands, open water habitats, and streams
determined to be “Waters of the U.S.” involves ephemeral stream channel development, bottomland 
forest development, along with emergent, scrub-shrub, and forested wetland development within 
existing agricultural fields adjacent to the West Fork of the White River.  In addition, mitigation will 
include preservation of the existing forested wetland and riparian habitat located on the property.  
Habitat poles containing bat roosting opportunities will also be installed on the site.  The mitigation 
plan will meet the needs of the Construction in a Floodway permit requirements through planting of 
bottomland forest species within the floodway, while at the same time address the Clean Water Act 
Section 404/401 permitting requirements through the creation of stream channels, expansion of 
existing wetlands, and preservation of existing wetland and bottomland forest habitats. The 
mitigation plan also addresses conditions resulting from Section 7 consultation through the 
preservation and development of forested habitat.

A.

1. Impacted Water Resources

Functions and Values:

The wetlands impacted by I-69 Section 3 have varying levels of functions and values due to their 
variations in size, as well as wide ranges of animal habitat, botanical, and hydrologic quality 
measures.  The largest wetland impact site is 4.33 acres in size and the smallest is 0.02 acre in 
size.  Because of the varying size and quality of the wetland impact sites they all have different 
abilities to provide (1) storm/floodwater storage, (2) food and cover for wildlife, (3) hydrological 
support for adjacent communities, (4) peak floodwater reduction, (5) groundwater recharge, 
and/or (6) water purification.  

The streams impacted by I-69 Section 3 are located within the Lower White 8-Digit Watershed 
(HUC ID 05120202).  This watershed has been severely impacted in the past due to agricultural 
practices and coal mining.  Many of the streams impacted by this project have been channelized 
and the overbank riparian areas are often cultivated to the top of the banks and planted in row 
crops.  These streams have a high potential for erosion and are susceptible to herbicide and 
pesticide runoff from adjacent farm fields.  In general, the QHEI and HHEI scores for these 
streams were extremely low for the most part indicating a stressed condition.    

2. Proposed Mitigation Site

The 77.8 acres of existing wetland and riparian forest habitats that occur on the Cornelius 
Mitigation Site property currently perform functions such as flood storage, retention of sediment 
particles transported by the West Fork of the White River, water purification, food and cover for
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wildlife, and groundwater recharge.  The proposed functions for the Cornelius Mitigation Site will 
essentially remain the same, but will be expanded in size (i.e., storm water detention via the water 
control structures) and enhanced in quality for wildlife habitat through diversified woody species 
plantings, as well as, installation of habitat pole structures.

B.

The functional losses that will be incurred through the placement of fill within the wetlands and 
streams within the I-69 Section 3 project area are considered to be minimal in comparison to the 
functional gains that will be realized through the construction of the proposed Cornelius Mitigation 
Site.  The anticipated functional gains of the proposed mitigation site, namely flood/storm water
storage, water purification, groundwater recharge and improved wildlife habitat, will exceed the 
functional losses identified at the impact sites in terms of quality of resource.  Over time, the 
functional loss of wildlife habitat will also be offset when the newly created Cornelius Mitigation Site
develops into a more mature bottomland forest. Table 1 compares the functions of the wetlands and 
streams being impacted by I-69 Section 3 compared to the functions that will be gained by the 
construction of the proposed Section 3 Mitigation Site.

Functional Losses on Proposed Impact Site vs. Functional Gains on Proposed Mitigation Site:

Table 1.  Comparison of Functions for Impact Sites and the Mitigation Site
Function I-69 Section 3 Wetland and 

Stream Impact Areas
Mitigation Site

Existing Proposed
Storm / Flood Water 
Retention minor moderate expanded 

capacity
Water Purification minor moderate expanded 

capacity
Groundwater Recharge minor moderate expanded 

capacity
Wildlife Food and Cover minor moderate notably 

improved

C. Functional Replacement:

The Cornelius Mitigation Site plan offers in-kind wetland replacement for the impacts resulting from 
the I-69 Section 3 roadway project.  A ratio of 3:1 for forested wetland mitigation, a ratio of 3:1 for 
impacted palustrine scrub/shrub wetlands, and a ratio of 2:1 for impacted palustrine emergent
wetlands was used at this mitigation site to compensate for wetlands impacted by the project.
Similarly, a ratio of 3:1 was used for impacted upland forest areas to compensate for the upland 
forests impacted by the project.  The Cornelius Mitigation Site will provide compensatory mitigation
for all I-69 Section 3 unavoidable forested, scrub/shrub, and emergent wetland impacts through the 
development of additional wetland habitat and will compensate for all of the I-69 Section 3 upland 
forest impacts through preservation of the existing wetland and riparian forested areas and the 
reforestation of agricultural land to bottomland and upland forest habitat.  In addition, the stream 
impacts will be mitigated at this site in the form of ephemeral stream channel development and 
riparian buffer habitat development at a 1:1 ratio.  Mitigation for open water impacts will be offered 
by way of out-of-kind replacement through the development of additional emergent and forested 
wetland habitats, which will provide greater functional values than the impacted open water resources.
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Collectively, the Cornelius Mitigation Site will include the development of approximately 17.4 acres 
of emergent wetlands, 7.2 acres of scrub/shrub wetlands, 24.4 acres of forested wetlands, 194.4 acres 
of bottomland forest (of which 45.3 acres will be riparian habitat mitigation and 15.6 acres will be 
scour protection/bank stabilization), and 6.9 acres (18,702 linear feet) of ephemeral stream channels, 
as well as, preservation of 77.8 acres of existing wetland and riparian forest habitat.  Approximately 
0.9 acres of the site will be comprised of water retention berms, and 26.0 acres of the site will not be 
utilized for mitigation under this plan.  The entire mitigation site is approximately 355.0 acres.  

III. Site Selection

The Cornelius Mitigation Site property is within the Lower White USGS 8-digit watershed 
(05120202) and the entire site is located within the 100-year floodplain of the West Fork of the White 
River. Existing elevations on the property generally range from approximately 468 to 480 feet above 
mean sea level throughout the mitigation site.  The areas to receive wetland habitat development are 
generally flat, ranging from approximately 468 to 474 feet above mean sea level.

The majority of the 355.0 acre Cornelius Mitigation Site property has been disturbed through land 
clearing and agricultural practices (See Photographs in Attachment 3). Land use adjacent to the 
mitigation site includes agricultural fields to the east and south with some areas of wetlands and 
riparian forests along the edges of the West Fork of the White River.  The remainder of the property 
boundary, including the entire northern and western edges, is adjacent to the West Fork of the White 
River.  Approximately 17,400 feet of the Cornelius Mitigation Site boundary borders the West Fork of 
the White River. In addition, there are no airports located within 10,000 feet of the site.

Existing wetlands located on and adjacent to the Cornelius Mitigation Site are primarily classified in 
the National Wetland Inventory (NWI) as palustrine forested wetlands (PFO), with inclusions of 
palustrine emergent (PEM), and palustrine scrub/shrub (PSS) wetland areas. The mitigation site is to 
be designed such that additional palustrine forested, palustrine emergent, and palustrine scrub/shrub 
wetland habitat areas will be developed within the existing agricultural fields.

Hydrology for the Cornelius Mitigation Site will be provided primarily via West Fork of the White 
River floodwaters.  The channel of the West Fork of the White River comprises nearly three quarters 
of the boundary of the mitigation site.  Communication with the land owners indicates that this area is 
frequently inundated by floodwaters from the West Fork of the White River.  In addition, the existing 
wetland habitat areas located within and adjacent to this property, at approximately the same 
elevations as the proposed wetland mitigation site, indicate that this mitigation site will have sufficient 
hydrology to support a wetland community.  As water levels in the West Fork of the White River rise,
floodwater first inundates the lowest areas of the site.  Under typical flood conditions associated with 
multiple annual rain events, floodwaters will inundate the entire mitigation site.  As the floodwater 
recedes, water is retained in local depressions within the site and within the existing wetland habitat 
areas.  Currently, approximately 77.8 acres of the site consist of existing wetland and riparian forest 
habitat.  The design plans found in Attachment 4 provide a site plan illustrating existing conditions.

Data showing daily river gage heights were obtained for the previous 20-years from the Newberry and 
Petersburg gages, which are the nearest White River gages upstream and downstream from the 
mitigation site that record historic gage readings.  Utilizing the daily water level elevation at each river 
gage, an estimated daily water level elevation was computed for the mitigation site.  It is estimated 
that all areas of the mitigation site at or below 474 feet above mean sea level were inundated by 
floodwaters for an average of 7.4% of the growing season (April 1 to September 30) over the past 20 
years.  This includes nearly all areas proposed for wetland mitigation at this site.  
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The climate data for the Cornelius Mitigation Site is based on the climate history in the town of 
Newberry, Indiana, which is the closest town to the mitigation site.  Average high temperatures range 
from 36° F in January to 87° F in July.  Average low temperatures range from 18° F in January to 64° 
F in July.  May is generally the wettest month, receiving an average of 5.0 inches.  Average yearly 
precipitation is approximately 43.8 inches (Source: weather.com).   The Cornelius Mitigation Site is 
located within Plant Hardiness Zone 6a, where minimum temperatures are mild at -5 to -10 deg F.

IV. Site Protection Instrument

The current land owner of the Cornelius Mitigation Site is Rural Route Land Trust with Ginny 
Cornelius as Trustee.  The property will be purchased by way of fee simple title from the current 
landowner for the construction of this mitigation site by the Indiana Department of Transportation
(INDOT).  INDOT will be responsible for the construction and post construction monitoring of this 
mitigation site for success.  After 10 years of post construction monitoring have been completed on 
the mitigation site, INDOT or an approved consultant will conduct InWRAP assessments on the 
wetland mitigation areas to identify if the Cornelius Mitigation Site has sufficiently replaced the 
functions and values of the impacted wetlands.  Proof will be provided that a restrictive covenant for 
the 355.0 acre mitigation site (legal description boundary) has been recorded for the property.  These 
assessments and documentation will be required prior to approval of the Cornelius Mitigation Site as 
part of the I-69 Sections 2 and 3 Umbrella Mitigation Bank.  

V. Baseline Information

The responsible parties for the Cornelius Mitigation Site are listed below:

Mitigation Site Developer/Owner:
Indiana Department of Transportation
Ecology and Waterway Permitting Section
Office of Environmental Services
Government Building North, Room N642
100 North Senate Avenue
Indianapolis, Indiana 46204-2249

Contact Person for Applicant:
Senior Environmental Manager, INDOT Ecology Unit – (317) 232-5206

Consultant Preparing Permit Application:
Bernardin, Lochmueller and Associates, Inc.
6200 Vogel Road
Evansville, Indiana 47715

Contact Person for Consultant:
Jeremy Kieffner – (800) 423-7411

Current Property Owner(s):
Rural Route Land Trust, Ginny Cornelius, Trustee
Route 1, Box 112
Elnora, Indiana 47529
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The Cornelius Mitigation Site consists of approximately 355 acres.  The mitigation site consists of 
two (2) separate tracts, with approximately 258 acres located in the west site and 97 acres located in 
the east site.  The location of the Cornelius Mitigation Site is as follows: Indiana: Greene County, 
Lyons Quadrangle, Cass Township, T6N, R6W, Sections 27, 28, and 33.  The site is located west of 
the town of Newberry near the point where CR 700 South meets the West Fork of the White River.  
Attachments 1 and 2 show the proposed mitigation site on the USGS Topographic Map and 2005 
Aerial Photograph respectively.  

Soils/Substrate:
The majority of the soils within the west site of the Cornelius Mitigation Site consist of frequently 
flooded Haymond silt loam, which has experienced tilling for agricultural row crop plantings for 
many years.  A small area of frequently flooded Newark loam is located along the eastern edge of the 
west site within an area designated for preservation.  The east site consists primarily of frequently 
flooded Wirt very fine sandy loam and occasionally flooded Nolin silt loam.  The majority of the soils 
within the east site have also experienced tilling for agricultural row crop planting.  Trenching and 
recompaction along the West Fork of the White River channel will be completed to disable any tiles 
that may be located in the mitigation site area.  This plan does not involve the importation of soils 
from off-site to function as a seed bank.  Flooding from the West Fork of the White River does 
deposit silt on the surface of the Cornelius Mitigation Site.

Detailed baseline information for the I-69 Section 2 impact sites will be provided as a part of the I-69 
Section 2 and 3 permit applications.

VI. Determination of Credits

Through minor excavation and grading at the Cornelius Mitigation Site, an additional area of 49.0
acres of jurisdictional wetland will be added to the existing 77.8 acres of wetland and riparian forest 
habitats.  At 49.0 acres of wetland development, the wetland areas to be gained more than satisfy the 
total I-69 Section 3 target mitigation.  In addition, 6.9 acres (18,702 linear feet) of new stream channel 
development and 45.3 acres of riparian habitat development/enhancement along the excavated stream 
channels and along 17,430 linear feet of the West Fork of the White River will satisfy the target 
mitigation for the stream impacts caused by Section 3 of the I-69 project.  Riparian habitat 
enhancement along the West Fork of the White River will include willow staking to assist in bank 
stabilization in highly eroded and scoured portions of the site, as well as, the planting of fast-growing 
bottomland tree species in areas with a high potential for future erosion and scouring.  A total of 194.4 
acres of bottomland forest habitat (including the areas of riparian habitat development/enhancement) 
will be developed at this mitigation site to mitigate for the non-wetland forest impacts caused by I-69
Section 3.  This plan will also preserve the 77.8 acres of existing wetland and riparian forest habitat to 
compensate for additional portions of the upland forest impacts.  Table 2 summarizes the total I-69 
Section 3 impacts and required mitigation, as well as, the mitigation offered at this mitigation site.
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* Stream mitigation length includes 18,702 of stream channel development and 17,430 feet of riparian habitat enhancement along 
the West Fork of the White River

** This area included 133.5 acres of bottomland forest development, 45.3 acres of riparian habitat development/enhancement, 
77.8 acres of preservation, and 15.6 acres of willow staking and scour protective plantings

VII. Mitigation Work Plan

The following implementation plan addresses the mitigation commitments to take place on the Cornelius 
Mitigation Site property.  

A.

a. Grading:

Site Preparation:

1. Plans:

Grading at the Cornelius Mitigation Site property will be required to create the water 
retention berms and the ephemeral stream channels (Attachment 4).  Material to be utilized 
for the construction of the berms will be taken from the excavated stream channels located on 
the property.  Grading will only occur within existing agricultural fields, therefore, no trees 
will be removed as a result of the grading activities.  Exploratory trenching will be performed 
along the majority of the site boundary that is adjacent to the West Fork of the White River.  
The material will be placed back in the trenches and recompacted once exploration is 
complete.    

b. Hydrologic Changes:
Excavation within the ephemeral stream channel development areas are the only areas 
proposed for excavation at this mitigation site. The construction of the water retention berms 
will allow for inundation/saturation of a greater area for a longer period of time than that 
which is currently realized for wetland development.  The berms will be placed in multiple 
areas as identified on the design plans in Attachment 4. The removal of material and 
retention of water within these portions of the West Fork of the White River floodway will 
also allow for the development of ephemeral stream channels and inundation/saturation of a 
greater area than that which is currently realized for wetland development.  The site will 
continue to receive floodwater from the West Fork of the White River under the same 
hydrologic conditions (i.e., bank overflow conditions) that currently fuel the existing wetland
areas. However, this hydrology will be enhanced with the development of the mitigation site 

Table 2.  I-69 Section 3 Total Impacts and Cornelius Mitigation Summary

Resource Type I-69 Section 3
Total Impacts

Req’d 
Ratio

Total Mitigation 
Required

Cornelius Mitigation 
Offered

Palustrine Forested 3.09 acres 3:1 9.27 acres 24.4 acres
Palustrine Emergent 6.11 acres 2:1 12.22 acres 17.4 acres
Palustrine Scrub-Shrub 1.19 acres 3:1 3.57 acres 7.2 acres
Open Water 4.38 acres 1:1 4.38 acres ----

Streams 35,875 feet 1:1 35,875 feet 36,132 feet*
6.9 acres

Bottomland/Upland 
Forest 86.2 acres 3:1 258.6 acres 272.2 acres**

Total 101.0 acres
35,875 feet

288.0 acres 
35,875 feet

328.1 acres
36,132 feet
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by retaining more flood water within the site following flood events, as well as following rain 
events that do not generate overbank flow.  

c. Water Control Structures:
Water retention berms will be placed in several locations near the southern edge of the west 
site to enhance the hydrology of the wetland mitigation areas.  Additional berms will be 
constructed in the east site to enhance the hydrology of the bottomland forest areas and also 
provide erosion control for the scoured areas near the northeast corner of the tract.  The 
locations and specifications of these berms will be as identified in the design plans in 
Attachment 4. These water retention berms will be constructed as overflow structures, which 
will allow water to flow into the wetland development areas during high water events and 
prevent the water from flowing entirely out of the wetland development areas when the water 
recedes.  The purpose for these water control structures is to allow the wetland development 
areas to retain water for a longer duration following rain events and elevate the local 
groundwater levels to enhance the overall hydrology of the site. 

d. Erosion Control:
Silt fences will be used to minimize erosion of disturbed soil surfaces and runoff into the
West Fork of the White River and the existing wetland areas during construction.  The 
ephemeral stream channels will be seeded with a swale seed mix followed by placement of a 
coconut fiber mat to prevent the seed from being washed out and prevent soil erosion until 
the seed is established.  Straw bale check dams will be placed at the ends of the ephemeral 
stream channels in areas where sediment could potentially leave the site.  The water retention 
berms will be seeded with slope stabilization seed mix and a coconut fiber mat will be placed 
over the berms to prevent the seed from being washed out and prevent soil erosion until the 
seed is established.  The bank stabilization areas will also be seeded with a slope stabilization 
seed mix, followed by the application of coconut fiber matting and the installation of live 
willow stakes.

e. Bank Stabilization:
Bank stabilization will include revegetation and installation of coconut fiber matting on the 
water retention berms and on the channel bottoms and banks of the excavated ephemeral 
stream channels.  

Additional bank stabilization will include seeding, application of coconut fiber matting, and 
live willow staking on the severely scoured areas of the site that have been eroded by the 
West Fork of the White River.  Additional scour protection areas that have a high potential of 
future erosion and scouring will receive special, fast-growing tree plantings to assist in the 
prevention of further erosion.  The areas to receive bank stabilization measures are shown on 
the plans located in Attachment 4.

f. Equipment:
Excavation and final grading will be accomplished using mechanized equipment (e.g., 
bulldozer, backhoe, dump truck, etc.).  Seedbed preparation will utilize a tiller, harrow or 
other suitable machinery.  A roller or cultipacker will be used to lightly compact seeded areas 
following seed application. All bare root tree and shrub seedlings shall be mechanically 
planted with a tree planting machine.

All mechanized equipment will be pressure-washed at an off-site location to remove any dirt 
or soil that may be a potential seed source for invasive or non-native plant species prior to 
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entering the site.  Any equipment that leaves the site will also be pressure-washed at an off-
site location before returning to the site.

g. Site Access Control:
Access to the mitigation site during and after construction will be via CR 700 S and private 
farm roads leading to each tract.  A construction entrance will be installed at the terminus of 
CR 700 S. Existing woodlands and levees, as well as proposed field markings will help to 
prevent unauthorized access to the site.

h. Field Mark Mitigation Site:
The wetland and riparian mitigation areas will have 4x4 treated posts placed 150 feet apart 
along the outside borders, as identified on the plans in Attachment 4.  These posts will 
visually show the edge of the wetland and riparian mitigation areas for monitoring and 
compliance field inspections. Additional posts will be placed along the eastern boundary of 
the east site to delineate the edge of the mitigation property.  A total of 349 posts will be 
placed on these borders as identified on the design plans in Attachment 4.

“Do Not Mow or Spray” signs fashioned in accordance with INDOT 2008 Standard 
Specification 621.06(h) as per Specification 622.20, will be placed at various locations along 
the boundaries of the Cornelius Mitigation Site facing the adjacent parcels. The mitigation 
design plans in Attachment 4 show the location of these signs.  A total of 13 “Do Not Mow or 
Spray” signs will be placed around the property boundary of this mitigation site.  These signs 
will identify the border of the mitigation site and prevent any accidental human disturbance 
from adjacent landowners.

In addition, two (2) signs that identify this site as a mitigation site will be placed at the 
entrances to each site according to the design plan in Attachment 4.  The signs shall be 
constructed and designed in accordance with Standard Specification Section 802. These
signs shall conform to the details provided in the Special Provision (see Attachment 5) and 
shall read:

INDOT Mitigation Property
Wetland, Stream, Forest,

and Floodway Habitat
Mitigation Site

2. Planting Plan:

The planting plan for the Cornelius Mitigation Site has been developed in accordance with 
INDOT 2008 Standard Specifications Sections 621 and 622 and the unique special provisions in 
Attachment 5.  The mitigation site includes ten (10) planting zones which collectively will consist 
of 18 canopy tree species, 10 woody shrub species, plugs of 8 herbaceous plant species, and 4
seed mixes.  Zone A includes the ephemeral stream channel development areas.  Zone B is 
comprised of the wooded riparian buffer area from the top of bank to 25 feet from the top of 
bank.  Zone C includes the wooded riparian buffer area 25 feet from the top of bank to 50 feet 
from the top of bank.  Zone D includes the emergent wetland areas with elevations ranging from
467.5 to 474.0 feet.  Zone E includes the emergent wetland plug area at elevations between 468.0 
and 470.5 feet.  Zone F includes the scrub/shrub wetland mitigation areas at elevations between 
469.0 and 473.5 feet.  Zone G includes the forested wetland mitigation area at elevations between 
468.0 and 474.5 feet.  Zone H includes the bottomland forested areas at elevations generally 
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between 470 to 480 feet.  Zone I includes the bottomland forest scour protection areas and Zone J 
includes the bank stabilization areas to receive live willow staking.  Attachment 4 contains the 
design plans showing the planting zone locations.  Strict adherence to planting the trees, shrubs, 
herbaceous plugs, and seed mix species in the appropriate zones is required.

Seedbed Preparation:
Following final grading, seedbed preparation shall consist of multiple tillings within Zones A 
through I as detailed in the Special Provisions (Attachment 5) to eliminate any existing vegetation 
prior to seeding and tree/shrub planting.  Multiple tilling will not be performed within the bank 
stabilization areas (Zone J).  An alternative tilling schedule may be approved, provided it 
adequately eliminates any undesirable plant material.

Herbicide:
Since much of the Cornelius Mitigation Site will be cleared of vegetation by grading and tilling, 
the use of herbicides as a pre-planting treatment is not anticipated for the entire site.  

Fertilizer:
All Planting Zones A through I will receive an application of 12-12-12 granular fertilizer in 
accordance with INDOT 2008 Standard Specification 914.03.  Fertilizer will be uniformly spread 
over the mitigation site at a rate of 400 lb/acre prior to or during final tilling.  A total of 49.6 tons
of fertilizer will be required for the mitigation site.

Seeding and Planting:
All seeds and bare root plants should be obtained from nurseries within American National 
Standards Institute (ANSI) Plant Hardiness Zones 4, 5 or 6.  Potential vendors include, but are not 
limited to:

Indiana
Indiana Department of Natural Resources
J.F. New Native Plant Nursery (Walkerton, IN)
Heartland Restoration Services, Inc. (Fort Wayne, IN)
Berg Warner Nursery (Lizton, IN)

Illinois
Lafayette Home Nursery, Inc. (Lafayette, IL)

Kentucky
Shooting Star Nursery (Georgetown, KY)

Ohio
Envirotech Consultants, Inc. (Somerset, OH)

Missouri
Forrest Keeling Nursery (Elsberry, MO)
Ripley County Farms (Doniphan, MO)

New York
Southern Tier Consulting, Inc. (West Clarksville, NY)

Virginia
Bobtown Nursery (Melfa, VA)

Herbaceous (non-woody) seeding and planting shall take place between September 1 and the 
following May 25, tree and shrub seedlings shall be planted between October 1 and the following 
April 15 (provided that the seedlings are dormant), and the live willow staking shall occur 
between November 15 and the following March 15, as outlined in the Special Provisions. The 
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term “dormant” is defined as the time period after the trees have lost their leaves and before buds 
have opened.  If possible, seeding and planting shall take place immediately after the site has been 
prepared.  In the event this is not possible, a temporary cover shall be established using Seed Mix 
T in accordance with INDOT Standard Specification 621.06(f) until such time as the permanent 
seeding and planting can take place. Alternative planting times must be approved by the INDOT 
Ecology Unit Senior Environmental Manager.

Herbaceous Cover:
All planting zones shall be planted with herbaceous ground cover to reduce weed competition, 
provide soil stabilization, and promote the growth of native vegetation. The herbaceous cover for 
Zone A will consist of a swale seed mix as indicated by Table 1 in Attachment 5, or a comparable 
mix of at least seven (7) native graminoid species and ten (10) native forb species.  The 
herbaceous cover for Zones B, C, F, G, H, and I will consist of a wooded wetland establishment 
seed mix as indicated in Table 2 in Attachment 5, or a comparable wetland woods herbaceous 
cover mix consisting of at least nine (9) native graminoid species and six (6) native forb species.  
Zones D and E will consist of an emergent wetland seed mix as indicated in Table 3 in 
Attachment 5, or a comparable mix of at least seven (7) native graminoid species and thirteen (13) 
native forb species.  Zone J and the water retention berms will be seeded with a slope stabilization 
seed mix as indicated in Table 4 in Attachment 5, or a comparable mix of at least five (5) native 
graminoid species. Seeding shall be by broadcast spreading at a rate of 27.72 lbs/acre for the 
swale seed mix, 44.53 lbs/acre for the wooded wetland establishment seed mix, 34.78 lbs/acre for 
the emergent wetland seed mix, and 57.63 lbs/acre for the bank stabilization seed mix.  Seeding 
rates are based on pure live seed (PLS).  Seeding should take place immediately following 
seedbed preparation.  A roller, cultipacker or light raking shall be used on all seeded areas to 
ensure adequate seed-to-soil contact.  Seeds shall not be more than 1/8 (0.125) inch deep.  The 
seeded areas are to be immediately followed by mulching (see below) and watering (see below), 
if necessary.  Table 3 summarizes the seeding requirements for the project.

Table 3. Cornelius Mitigation Site Herbaceous Cover Seeding Plan

Planting Zone Seed Mix Seeding Rate Area Quantity
A Swale Seed Mix 27.72 lbs/acre 6.9 ac. 192 lbs
B,C,F,G,H & I Wooded Wetland Establishment

Seed Mix 44.53 lbs/acre 223.7 ac. 9,962 lbs

D & E Emergent Wetland Seed Mix 34.78 lbs/acre 17.4 ac. 606 lbs
J & Berms Slope Stabilization Seed Mix 57.63 lbs/acre 3.2 ac. 185 lbs

Following the seeding of the specified seed mix within Zone E, herbaceous emergent wetland 
plugs will be planted from an approximate elevation of 468 feet to the edge of the Zone E at 470.5 
feet.  The herbaceous plug plantings will comprise approximately 0.9 acres of Zone E.  The area 
within Zone E below 468 feet of elevation often holds standing water and may be too deep to 
support an emergent wetland habitat and will not receive herbaceous plug plantings.  A total of 
1,120 plugs consisting of the species and quantities listed in Table 4 will be planted at 
approximately 6-foot spacing.  Planting shall be equal and random in regards to species 
throughout the portion of Zone E to receive the emergent plug plantings. 
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Table 4. Cornelius Mitigation Site Emergent Wetland Plugs (Zone E – 1.2 acres)

Scientific Name Common Name Indicator Status Quantity
Asclepias incarnata Swamp Milkweed OBL 140
Aster simplex Panicled Aster FACW 140
Carex lurida Bottlebrush Sedge OBL 140
Carex vulpinoidea Brown Fox Sedge OBL 140
Eleocharis obtusa Blunt Spike Rush OBL 140
Juncus effusus Common Rush OBL 140
Rudbeckia laciniata Wild Golden Glow FACW+ 140
Verbena hastata Blue Vervain FACW+ 140

Trees and Shrubs:
Planting of the bare root tree and shrub seedlings and 3-gallon container grown tree seedlings is to
be completed following seeding of the herbaceous cover.  The seedlings will be transported, 
stored and handled in accordance with INDOT Specifications 914.08.  All seedlings shall be kept 
moist during transportation.  Storage of these plants shall be in a cool dark place until the date 
they are to be installed.  The roots shall not be allowed to dry out before they are planted.  
Planting shall follow immediately after site preparation.  Only that number of seedlings which can 
reasonably be planted during a single day may be removed from storage.  Seedling trees will be 
planted in accordance with sound horticultural practices with respect to moisture, root pruning, 
planting depth, planting hole size, soil compaction, etc.  All bare root tree and shrub seedlings 
shall be mechanically planted. All 3-gallon container grown tree seedlings shall be manually 
planted. Seedlings shall be planted so the root collar is even with the ground surface.

The live willow stakes shall be composed of freshly cut, dormant branches consisting of the 
species listed in Table 5 below.  Live stakes shall be installed within 48 hours of cutting.  The 
cuttings shall be obtained within a 200-mile radius of the site, if possible.  The cuttings shall be 
stored between 30° F and 40° F and between 60% and 70% relative humidity, protected from 
sunlight and wind, and shall remain moist at all times before planting.  Installation shall be as 
outlined in the Special Provisions in Attachment 5.

A total of 19,740 tree seedlings and 4,938 shrub seedlings shall be planted within Zones B and C.  
Of these tree seedlings, 19,742 shall be bare root tree and shrub seedlings and 4,936 shall be 3-
gallon container grown tree seedlings.  This will provide an approximate ratio of bare root to 3-
gallon container grown tree seedlings of 3:1.  All shrub species to be planted within the Cornelius 
Mitigation Site shall be bare root seedlings.  Zone F will receive a total of 4,902 bare root shrub 
seedlings only, and will not receive any tree plantings.  A total of 10,635 tree seedlings shall be 
planted within Zone G, of which 7,975 shall be bare root and 2,660 shall be 3-gallon container 
grown seedlings.  This will provide an approximate ratio of bare root to 3-gallon container grown 
tree seedlings of 3:1.  A total of 40,392 bare root tree seedlings and 10,100 bare root shrub 
seedlings will be planted in Zone H.  A total of 16,095 bare root tree seedlings shall be planted 
throughout Zone I.  Zone J will receive the installation of 25,048 live willow stakes.  Collectively, 
the Cornelius Mitigation Site will receive a total of 86,862 tree seedlings (bare root and 3-gallon 
container grown), 19,940 shrub seedlings, and 25,048 live willow stakes planted in all proposed 
forested development zones.     

Mechanical planting of the bare root tree seedlings shall be in a random manner with regard to 
species composition within Zones B, C, and G to avoid clustering at approximately 10-foot 
spacing between seedlings and between planting rows.  A 20-foot gap shall remain between every 
third and fourth mechanically-planted bare root tree seedling to allow space for manual planting 
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of a 3-gallon container grown seedling with 10-foot spacing between the adjacent seedlings.  The 
tree seedling density following the planting of the bare root and 3-gallon container grown 
seedlings will be approximately 436 stems/acre. Mechanical planting of the bare root shrub 
seedlings in Zones B and C shall also be in a random manner with regard to species composition 
to avoid clustering with a density of approximately 109 stems per acre.  Shrubs shall be planted 
midway between every fourth and fifth tree seedling and within each planting row.  This will 
provide a 4:1 tree to shrub ratio and prevent an overly dense understory layer.  Shrubs will be 
planted within the planting rows rather than between the rows to allow enough space between 
each row for future maintenance or mowing, if necessary.  

Mechanical planting of the bare root shrub seedlings shall be in a random manner with regard to 
species composition within Zone F to avoid clustering at approximately 8-foot spacing between 
seedlings and between planting rows.  The shrub seedling density will be approximately 680 
stems per acre following planting.  All shrubs planted within Zone F, and within the entire 
mitigation site, shall be bare root seedlings.

Mechanical planting of the bare root tree seedlings shall be in a random manner with regard to 
species composition within Zone H to avoid clustering at approximately 12-foot spacing between 
seedlings and between planting rows.  The tree seedling density will be approximately 302 stems 
per acre following planting. Mechanical planting of the bare root shrub seedlings in Zone H shall 
also be in a random manner with regard to species composition to avoid clustering with a density 
of approximately 76 stems per acre.  Shrubs shall be planted midway between every fourth and 
fifth tree seedling and within each planting row.  This will provide a 4:1 tree to shrub ratio and 
prevent an overly dense understory layer.  Shrubs will be planted within the planting rows rather 
than between the rows to allow enough space between each row for future maintenance or 
mowing, if necessary.

Mechanical planting of the bare root tree seedlings shall be in a random manner with regard to 
species composition within Zone I to avoid clustering at approximately 6-foot spacing between 
seedlings and between planting rows.  The tree seedling density will be approximately 1,210 
stems per acre following planting.  Zone I will be planted with a higher tree seedling density 
when compared to the other planting zones due to the high potential for future erosion and 
scouring in this area. 

Installation of the live willow stakes shall be in a random manner with regard to species 
composition within Zone J to avoid clustering at approximately 2-foot spacing between seedlings.  
The density of the live willow stakes will be approximately 10,890 stems per acre following 
installation.  Zone J is comprised of steep banks that have been scoured by the West Fork of the 
White River.  The dense willow growth is expected to help prevent further scouring and erosion. 

Tree and shrub planting specifications, as well as live willow staking specifications, shall be as 
outlined in the Special Provisions located in Attachment 5. Table 5 indicates the tree species,
wetland status, quantities, planted form (e.g., bare root), on-centering spacing and grouping 
arrangements for each planting zone.
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Table 5. Cornelius Mitigation Site Tree Planting Plan

Species Indicator 
Status Count Form

On-
Center

Spacing
Grouping

Zone B
Wooded Riparian Area from Top-of-Bank back to 25 feet from Top-of-Bank
Area:  23.8 acres
Tree Species
Ulmus FACW-americana

American Elm
1944 bare root

10’ x 10’

Equal and random species distribution 
throughout the planting zone.  A 20-foot 
gap shall remain between every 3rd and 
4th bare root tree seedling to allow for 
manual planting of 3-gallon container 
grown seedling.

Planting rows shall follow the patterns 
identified in Attachment 4.

648 3-gallon
Acer saccharinum

Silver maple FACW 1944 bare root
648 3-gallon

Populus deltoides
Cottonwood FAC+ 1944 bare root

648 3-gallon

Platanus occidentalis
Sycamore FACW

695 bare root
1944 bare root
648 3-gallon

Shrub Species
Cornus obliqua

Pale Dogwood FACW+ 864 bare root

10’ x 40’

Equal and random species distribution 
throughout the planting zone. 

Shrubs shall be planted midway between 
every 4th and 5th tree seedling within 
each planting row. 

Lindera benzoin
Common Spicebush FACW- 864 bare root

Sambucus canadensis
Elderberry FACW- 864 bare root

Zone C
Wooded Riparian Area 25 feet from Top-of-Bank to 50 feet from Top-of-Bank
Area:  21.5 acres
Tree Species
Carya laciniosa

Shellbark Hickory FACW 1757 bare root 10’ x 10’ Equal and random species distribution
throughout the planting zone.  A 20-foot 
gap shall remain between every 3rd and 
4th bare root tree seedling to allow for 
manual planting of 3-gallon container 
grown seedling.

Planting rows shall follow the patterns 
identified in Attachment 4.

586 3-gallon
Quercus palustris

Pin Oak FACW 1757 bare root
586 3-gallon

Quercus bicolor
Swamp White Oak FACW+ 1757 bare root

586 3-gallon
Carya illinoinensis

Pecan FACW 1757 bare root
586 3-gallon

Shrub Species
Cornus obliqua

Pale Dogwood FACW+ 782 bare root

10’ x 40’

Equal and random species distribution 
throughout the planting zone. Shrubs 
shall be planted midway between every 
4th and 5th tree seedling within each 
planting row. 

Lindera benzoin
Common Spicebush FACW- 782 bare root

Sambucus canadensis
Elderberry FACW- 782 bare root

Zone F
Scrub/Shrub Wetland Area (Shrub Species Only)
Area:  7.2 acres
Cephalanthus occidentalis

Buttonbush OBL 817 bare root

8’ x 8’

Equal and random species distribution 
throughout the planting zone.

Planting rows shall follow the patterns 
identified in Attachment 4.

Lindera benzoin
Common Spicebush FACW- 817 bare root

Sambucus canadensis
Elderberry FACW- 817 bare root

Cornus obliqua
Pale Dogwood FACW+ 817 bare root

Physocarpus opulifolius
Ninebark FACW- 817 bare root
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Species Indicator 
Status Count Form

On-
Center

Spacing
Grouping

Amorpha fruticosa
Indigobush FACW- 817 bare root

Zone G
Forested Wetland Area
Area:  24.4 acres
Quercus palustris

Pin Oak FACW 1595 bare root

10’ x 10’

Equal and random species distribution 
throughout the planting zone.  A 20-foot 
gap shall remain between every 3rd and 
4th bare root tree seedling to allow for 
manual planting of 3-gallon container 
grown seedling.

Planting rows shall follow the patterns 
identified in Attachment 4.

532 3-Gallon
Quercus bicolor

Swamp White Oak FACW+ 1595 bare root
532 3-Gallon

Carya illinoinensis
Pecan FACW 1595 bare root

532 3-Gallon
Betula nigra

River Birch FACW 1595 bare root
532 3-Gallon

Liquidambar styraciflua
Sweetgum OBL 1595 bare root

532 3-Gallon

Zone H
Bottomland Forest Area
Area:  133.5 acres
Tree Species
Quercus palustris

Pin Oak FACW 4,488 bare root

12’x 12’

Equal and random species distribution 
throughout the planting zone.

Planting rows shall follow the patterns 
identified in Attachment 4.

Quercus shumardii
Shumard Oak FACW- 4,488 bare root

Quercus macrocarpa
Bur Oak FAC- 4,488 bare root

Quercus alba
White Oak FACU 4,488 bare root

Carya ovata
Shagbark Hickory FACU 4,488 bare root

Carya illinoinensis
Pecan FACW 4,488 bare root

Juglans nigra
Black Walnut FACU 4,488 bare root

Populus deltoides
Cottonwood FAC+ 4,488 bare root

Ulmus FACW-americana
American Elm 4,488 bare root

Shrub Species
Cornus drummondii FACRoughleaf Dogwood 2,020 bare root

12’ x 48’

Equal and random species distribution 
throughout the planting zone. Shrubs 
shall be planted midway between every 
4th and 5th tree seedling within each 
planting row. 

Cornus racemosa NLGray Dogwood 2,020 bare root

Ilex verticillata FACW+Common Winterberry 2,020 bare root

Physocarpus opulifolius FACW-Ninebark 2,020 bare root

Viburnum lentago FAC+Nannyberry 2,020 bare root

Zone I
Forested Scour Protection Area
Area:  13.3 acres
Tree Species
Salix nigra

Black Willow OBL 3,219 bare root 6’x 6’
Equal and random species distribution 
throughout the planting zone.
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Species Indicator 
Status Count Form

On-
Center

Spacing
Grouping

Salix interior
Sandbar Willow OBL 3,219 bare root Planting rows shall follow the patterns 

identified in Attachment 4.Platanus occidentalis
Sycamore FACW 3,219 bare root

Acer rubrum
Red Maple FAC 3,219 bare root

Populus deltoides
Cottonwood FAC+ 3,219 bare root

Zone J
Bank Stabilization (Live Willow Staking)
Area:  2.3 acres
Tree Species
Salix nigra

Black Willow OBL 12,524 live stake
2’x 2’

Equal and random species distribution 
throughout the planting zone. Planting
shall be as specified in the Special 
Provisions (Attachment 5).

Salix interior
Sandbar Willow OBL 12,524 live stake

Mulching:
Mulch material for Zones B, C, D, E, F, G, H, and I will conform to INDOT 2008 Standard 
Specifications 914.05(a).  Material will be applied such that it covers the site at an average rate of 
2 tons/acre.  The mulch material shall be secured by crimping as per Specification 621.05(c) to 
hold the seed in place and prevent removal during periods of high water.  Mulch shall be crimped 
into place immediately upon placement.  Mulch will be applied in Planting Zones B through I for 
a total of 482 tons.  Zone A will receive a coconut fiber mat to stabilize the stream channels and 
prevent the seed from being washed out of the stream channels prior to establishment.  Zone J 
will also receive a coconut fiber mat to stabilize the eroded banks and prevent the seed and 
willow stakes from being washed out prior to establishment.  In addition, all water control 
structures and retention berms constructed on the site will receive a coconut fiber mat for 
stabilization prior to the establishment of vegetation. 

Watering:
The seeded and planted areas will be watered at a frequency and duration sufficient enough to 
ensure that 80% aerial coverage of herbaceous species are established by June 30 of the summer 
following seeding activities if seeding occurs in the fall or winter, or 60 days after completion of 
seeding activities if seeding occurs in the spring.  If sufficient coverage of herbaceous ground 
cover is not established on these deadlines, all deficient areas shall be reseeded and watered until 
80% coverage is achieved.  If irrigation is required for watering of this site, it is anticipated that 
water will be extracted from the West Fork of the White River channel utilizing a temporary 
water pump that will be removed upon completion of watering.  The special provisions in 
Attachment 5 provide a detailed specification outlining watering requirements for the Cornelius 
Mitigation Site.

Exotic and Undesirable Species Control:
While volunteer woody and herbaceous species will undoubtedly become established within this 
mitigation site, the potential for exotic and/or native invasive species of concern to the Indiana 
Department of Natural Resources (such as purple loosestrife (Lythrum salicaria), reed canary 
grass (Phalaris arundinacea), reed grass (Phragmites spp.), garlic mustard (Alliaria petiolata), 
autumn olive (Elaeagnus umbellata), crown vetch (Coronilla varia) or cattails (Typha sp.)) is 
minimal.  If a threatening infestation is identified during monitoring, an appropriate control 
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method shall be recommended to remove the invading species and/or prevent further 
encroachment.

Given the current progression of succession evident throughout much of the Cornelius Mitigation 
Site, it is reasonable to expect that creating similar hydrologic conditions near the existing 
wetland areas may promote additional high density colonization by voluntary tree species.  The 
establishment of native volunteer woody species will be allowed within the mitigation site,
provided their presence does not adversely affect the viability potential of the planted species to 
the extent that success criteria cannot be met.  If it is foreseen that such native establishment 
poses a threat to the planted woody species, corrective measures in the form of mechanical 
clearing or herbicide application may be necessary.

Schedule:
The Cornelius Mitigation Site is proposed to begin construction in the Spring of 2009 pending the 
approval of the I-69 Sections 2 and 3 Umbrella Mitigation Bank Agreement.

Construction Monitoring:
Monitoring of the construction activities associated with the Cornelius Mitigation Site project 
(including grading, pre-seeding/planting site preparation, planting and post-planting treatments) 
are to be conducted by personnel contracted by INDOT.   Construction monitoring will include 
on-site management of all activities associated with construction including maintenance of 
records (i.e., bill of lading for seed and planting materials, fertilizer, herbicides, etc.), 
documentation of dates of completed activities and documented approval of decisions concerning 
deviations from the proposed design plan.

B. As-Built Conditions:

1. Post-construction Documentation:

Within six weeks of completion of site preparation and planting, a report documenting the as-built 
conditions of the site will be submitted to the United States Army Corps of Engineers (USACE) 
and the Interagency Review Team (IRT).  The IRT is comprised of representatives from the 
Indiana Department of Environmental Management (IDEM), the United States Fish and Wildlife 
Service (USFWS), the Indiana Department of Natural Resources (IDNR), the United States 
Environmental Protection Agency (USEPA), and the Natural Resources Conservation Service 
(NRCS).  The report should provide evidence through a bill of lading or invoice that the proper 
mitigation plant species were delivered in the correct numbers and were viable at the time of 
planting.  If  it was necessary to retain the delivered plants in storage for a period of time prior to 
planting, a sufficient description of the duration, conditions under which they were stored and 
nursery attention provided to ensure viability should be included.  A brief description of the 
methods used to plant the bare root plants including verification of grouping and spacing should 
be provided.  The report will document any and all notable deviations from the plan and reasons 
for such deviations.  The report will also include documentation that the required erosion control 
measures were implemented and maintained.

Photo documentation of the tree plantings and post planting mulch application should also be 
submitted.  At this time, permanent photographic stations that document each of the planting 
zones should be established.  The station location should be identified on a set of plans, including 
the direction in which the photos were taken.  These stations will become the reference sites for 
future monitoring report photographs.
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2. As-built Plans:

A set of as-built plans will be submitted with the post-construction documentation to either 
confirm that the site was graded and planted according to plan, or to document any deviations that 
took place.  

VIII. Maintenance Plan

No maintenance is planned for the Cornelius Mitigation Site. Should it be determined through 
monitoring and consultation with the USACE and the IRT that maintenance is required, INDOT will 
be responsible for implementing maintenance or remedial activities.  These activities may include but 
are not limited to herbicide treatment to eliminate invasive species, mowing, reseeding, or replanting.

IX. Performance Standards

A.

a. At least 340 stems/acre must be maintained within Zone F and at least 240 stems/acre must 
be maintained within Zone G.  Volunteer tree and shrub species may be counted if they 
appear to be generally similar in age and condition to the planted seedlings.  Volunteer tree 
species must either be one of the planted species or be included in the following list:
Shellbark Hickory (Carya laciniosa), Bitternut Hickory (Carya cordiformis), Silver Maple 
(Acer saccharinum), Green Ash (Fraxinus pennsylvanica), Eastern Cottonwood (Populus 
deltoides), Slippery Elm (Ulmus rubra), or American Elm (Ulmus Americana).

Minimum Success Criteria:

1. Wetlands:

Wetland Delineation Report:
Prior to final approval of the Cornelius Mitigation Site as part of the Umbrella Mitigation Bank, a 
wetland delineation report must be completed on the mitigation site and submitted to the USACE 
for approval.  This report must include a survey of the wetland delineation boundaries.  The final 
credited acres of the mitigation area shall be adjusted based on the delineated boundary.  The 
wetland delineation shall follow the most recently adopted USACE Wetland Delineation Manual.

Vegetation:
Through monitoring report documentation, it should be demonstrated that at the end of the 10-
year monitoring period, the following vegetative success criteria are met.

b. Greater than 50% (percent of aerial cover) of the dominant vegetation species for Zones D, E, 
F, and G are hydrophytic, thus meeting the current federal criteria for wetland vegetation.

c. No single species within the wetland mitigation planted zones (Zones D through G) should 
constitute more than 25% of the surviving species.  This criteria does not apply to the existing 
wetland, bottomland forest, upland forest and riparian areas.

d. The combined surface area coverage of reed canary grass (Phalaris arundinacea) and cattail 
(Typha spp.) shall not cover more than 15% of the mitigation wetland areas (Zones D through 
G).

e. The mitigation wetland areas (Zones D through G) are free of the following exotic species:  
purple loosestrife (Lythrum salicara) and common reed (Phragmites australis).

f. Native vegetation excluding cattails (Typha spp.) must cover at least 70% of Zones D through 
G.

g. No more than 10% of the surface area coverage of the mitigation wetland areas may be open 
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water, bare ground or a combination of the two.

Hydrology:
Through monitoring report documentation, it should be demonstrated that at the end of the 10-
year monitoring period, the following hydrology success criteria are met.

a. The hydrology of the site should match the proposed hydrology in Section III of this 
monitoring and mitigation plan with regards to source, frequency and duration.  At a 
minimum, the wetland should be inundated and/or saturated within the upper 12” of the soil 
for a duration greater than or equal to 5% of the growing season under normal conditions.   
Since the mitigation plan is essentially at the same elevations as the existing wetland areas, the 
newly constructed wetland areas will experience the same hydrologic flooding cycle that the 
existing wetland area does. 

b. The site hydrology should be self-sustaining.  The long term hydrologic requirements of the 
site do not require seasonal or episodic manipulations of water levels to ensure success.  The 
frequency and duration of flooding from the West Fork of the White River, in combination 
with precipitation and runoff, is sufficient to maintain minimum hydrologic conditions.

2. Streams:

Success criteria for compensatory mitigation for streams shall be based on the functional/bio-
assessment of the stream being mitigated and address the following elements:

a. The channel length of mitigation will equal the channel length identified in the Mitigation 
Work / Implementation Plan section above.

b. The mean channel width, depth, channel slope, sinuosity, bankfull dimensions, and bank 
characteristics of the stream channel mitigation areas shall match the mitigation design plans 
in Attachment 4 with the range of natural variablity.

c. Riparian buffers (Zones B and C) shall be planted along all developed stream channel 
mitigation areas (Zone A) as identified on the plans in Attachment 4.  The vegetation success 
criteria within these zones should match the following.
1. At least 240 stems/acre must be maintained (Zones B and C). Volunteer tree species may 

be counted if they appear to be generally similar in age and condition to the planted 
seedlings.  Volunteer tree species must either be one of the planted species or be included 
in the following list: Shagbark Hickory (Carya ovata), Shellbark Hickory (Carya 
laciniosa), Bitternut Hickory (Carya cordiformis), Silver Maple (Acer saccharinum), 
Sugar Maple (Acer saccharum), Green Ash (Fraxinus pennsylvanica), White Ash 
(Fraxinus Americana), Eastern Cottonwood (Populus deltoides), Red Oak (Quercus 
rubra), Post Oak (Quercus stallata), White Oak (Quercus alba), Slippery Elm (Ulmus 
rubra), American Elm (Ulmus Americana), or Black Locust (Robinia pseudoacacia).

2. No single species within the riparian mitigation planted zones (Zones B and C) should 
constitute more than 40% of the surviving species. 

3. The combined surface area coverage of reed canary grass (Phalaris arundinacea) and 
cattail (Typha spp.) shall not cover more than 15% of the mitigation area.

4. The mitigation area is free of the following exotic species:  purple loosestrife (Lythrum 
salicara) and common reed (Phragmites australis).

5. Native vegetation excluding cattails (Typha spp.) must cover at least 70% of the Zones B 
and C.

d. Overall stream mitigation should be self-sustaining.
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3. Bottomland / Upland Forests:

Success criteria for the bottomland and upland forested mitigation areas at the end of the 10-year 
monitoring period shall be as follows:

Vegetation:
a. At least 240 stems/acre must be maintained (Zones H and I).  Within Zone J, adequate 

survival must be maintained as to provide slope stability.  Volunteer tree species may be 
counted if they appear to be generally similar in age and condition to the planted seedlings.  
Volunteer tree species must either be one of the planted species or be included in the 
following list: Shagbark Hickory (Carya ovata), Shellbark Hickory (Carya laciniosa), 
Bitternut Hickory (Carya cordiformis), Silver Maple (Acer saccharinum), Sugar Maple (Acer 
saccharum), Green Ash (Fraxinus pennsylvanica), White Ash (Fraxinus Americana), Eastern 
Cottonwood (Populus deltoides), Red Oak (Quercus rubra), Post Oak (Quercus stallata), 
White Oak (Quercus alba), Slippery Elm (Ulmus rubra), American Elm (Ulmus Americana), 
or Black Locust (Robinia pseudoacacia).

b. No single species within the bottomland / upland mitigation planted zones (Zones H and I) 
should constitute more than 25% (percent of aerial cover) of the surviving species. If it is 
determined that a dense stand of voluntary tree species has developed, but is not posing a 
threat to the survival of the planted tree species, the percent of stems of a single tree species 
criteria shall not apply.

c. The combined surface area coverage of reed canary grass (Phalaris arundinacea) and cattail 
(Typha spp.) shall not cover more than 15% of the mitigation area.

d. The bottomland / upland mitigation areas (Zones H, I, and J) are free of the following exotic 
species:  purple loosestrife (Lythrum salicara) and common reed (Phragmites australis).

e. Native vegetation excluding cattails (Typha spp.) must cover at least 70% of Zones H, I, and J.

a. Project Specific Success Criteria:

1. Function and Value Measurements:

The targeted function of providing wetland and woodland wildlife habitat within the West Fork of 
the White River floodplain is directly associated with the continual growth and survival of the 
planted tree and shrub species.  Monitoring of the survival and growth of the planted species on 
an annual basis will be the primary means of measuring the functional success of the Cornelius 
Mitigation Site.  The target wildlife habitat functions are to be considered successful if the 
minimum success criteria outlined above have been met and show signs of sustainability at the 
end of the ten (10) year monitoring period. The ability of the Cornelius Mitigation Site to 
temporarily store surface water when the West Fork of the White River floods, will be assessed 
through direct observation of this mitigation site during monitoring following flood events.

2. Achievability:

The target functions of the Cornelius Mitigation Site are considered to be achievable over time.  
The establishment of additional habitat within the West Fork of the White River floodplain will 
be realized in a short period of time once the additional wetland and riparian acreage is exposed 
to a frequent and sufficiently long hydroperiod.  Achieving the goal of a mature 
wetland/floodplain/bottomland forest capable of providing shelter and food for wildlife will not 
begin to be fully realized for 10 or more years until the planted trees have grown substantially.  In 
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the intervening time period, this site will provide successional habitat for a variety of species 
dependent upon such habitat.

X. Monitoring Requirements

A. Monitoring Reports:

Annual monitoring reports will be prepared for the Cornelius Mitigation Site until it has been 
approved as part of the I-69 Sections 2 and 3 Umbrella Mitigation Bank. A tracking system will be 
developed using GIS to track the success of this mitigation site.

1. Timing:

Annual inspections will be completed each year at any time during the 1st, 2nd, 3rd, 5th, 7th, and 10th

growing seasons following planting. In any year planting was conducted, monitoring shall take 
place no sooner than the end of the growing season following planting.  Wetland delineations 
shall be conducted during the 3rd, 5th, 7th, and 10th

a. Data collection points:

growing seasons to determine the actual 
boundaries of established and restored wetlands within the mitigation site.  The monitoring 
reports will be submitted to the USACE and the IRT by December 31 of each year in which 
monitoring was conducted for the 10 year monitoring period.

2. Methods:

Each assessment period shall include randomly established data collection points within the 
planted portions of the mitigation area designated as Zones A, B, C, D, E, F, G, H, I, and J.  
Each data collection point within the forested portions of the mitigation site should measure 
0.25 acre in size and include a count of planted alive and dead tree and shrub species for the 
purposes of determining overall survival rates.  The number of volunteer tree species should 
also be documented within each of the data collection points.  Each of the data points 
established within the wetland portion of the mitigation site (Zones D, E, F, and G) should 
also be documented using the routine wetland determination data forms in concurrence with 
the most recently adopted USACE Wetland Delineation Manual.

b. Photography:
A single photograph should be taken at each data collection point to visually record the 
conditions at the time of data collection.  Photographs should also be taken from the 
permanent stations establish as part of the post-construction documentation.

3. Documentation:

a. Each mitigation report should include a copy of the mitigation plan sheet with any 
annotations that spatially illustrate conditions observed (e.g., areas of high plant mortality, 
areas of volunteer dominance, exotic encroachment, unique wildlife habitat usage).

b. A brief description of the following features of the mitigation area should be provided.
(1) Indicate which areas within the wetland mitigation area (Zones D through G) show soil

conditions that are inundated, saturated or not subject to hydric conditions under normal 
circumstances.

(2) Determine and document whether the vegetation within the entire Cornelius Mitigation 
Site (Zones A through J) meets both the minimum criteria and performance standards 
established in Section IX.  Include survival rates of planted species, composition and 
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extent of volunteer species, presence of any exotic/undesirable species, and overall 
percent cover based on information from the data collection points.

c. Provide a brief description of any remedial measures taken to ensure the site meets the 
minimum criteria, performance standards, and overall goals and objectives of the mitigation 
project (i.e., invasive species removal, replanting, additional measures to protect against 
specific wildlife damage).

4. Responsible Parties:

INDOT or a designated agent will be responsible for submitting the required annual monitoring 
reports. 

B. Assessment of Function/Value Replacement:

Functional assessments should be documented based on qualitative observations related to the sites 
ability to store flood waters and provide habitat for wildlife.

C.

3. Provide proof that a restricted covenant for the 355.0 acre Cornelius Mitigation Site (legal 
description boundary) has been recorded for the property.  

Release From Monitoring: 

1. The site will be monitored for a minimum of ten (10) years as outlined above.  In order to be 
approved as part of the Umbrella Mitigation Bank, it must be demonstrated that the success 
criteria for the wetland, stream, and forested mitigation areas have been met at the end of the ten
(10) year period.  A final monitoring report should be submitted to the USACE and the IRT
requesting the site be approved.  If the appropriate agencies confirm that the success criteria for 
the wetland, stream, and forest mitigation areas have been met, then the credits for the entire 
Cornelius Mitigation Site may be released.

If the appropriate agencies determine that the success criteria for the wetland, stream, or forest
mitigation areas have not been met at the end of this ten (10) year monitoring period, the credits 
will be suspended until remedial actions have been developed and implemented to correct the 
problems. A monitoring report shall be required for each consecutive year until two (2) 
sequential reports indicate that all success criteria have been met.  Following the approval of the 
Cornelius Mitigation Site, coordination with the USACE and the IRT will be conducted to 
establish continual management practices.  

2. The proposed final monitoring report should include the required documentation from the 
previous year’s monitoring effort, as well as a formal wetland delineation for the wetland and 
stream mitigation areas (Zones A, D, E, F, and G) of the site.  This report should also provide 
evidence that the goals of mitigation have been met and that the site generally represents a self-
sustaining ecosystem.  Results of InWRAP assessments performed on the wetland mitigation 
areas during the final monitoring should be included in the report to identify if this mitigation site 
has sufficiently replaced the functions and values of the impacted wetlands.  If requested, INDOT,
or their designated agent, will meet with the USACE and IRT members to confirm the mitigation 
plan has been executed and is successful.



I-69 Sections 2 and 3 “Draft” Umbrella Mitigation Bank Instrument                          June 3, 2009

Bernardin, Lochmueller and Associates, Inc. Cornelius Mitigation Site - Page 22

XI. Long-Term Management Plan

A short-term management and maintenance plan will be submitted to the USACE and the IRT
following construction and planting of the site if it is deemed necessary to implement such measures 
to assure woody plant survival and control of exotics and invasive species.  Long-term management 
and maintenance of the Cornelius Mitigation Site will be completed by INDOT until an agency or 
organization has been identified and approved by the USACE and the IRT to assume control and/or 
ownership of the mitigation site for long-term management and maintenance. 

XII. Adaptive Management Plan

The primary challenge anticipated with the Cornelius Mitigation Site will be the control of volunteer 
grass and weed species and prevention of such species competing with the planted tree and shrub 
seedlings.  The other challenge anticipated with this mitigation site is the amount of flooding that may 
occur on the site after planting has been completed causing the seed mixes and tree seedlings to be 
washed away.  There are no other identified challenges with the use of this site as mitigation for the I-
69 Section 3 project.

A. Reporting Protocol:

If a success criteria stated above is not met for all or any portion of the Cornelius Mitigation Site in 
any year, INDOT, or their designated agent, shall prepare an analysis of the cause(s) of failure and, if 
determined necessary by the USACE and the IRT, propose remedial action for pre-approval.

B.

XIII. Financial Assurances

Response to Unsuccessful Remediation:

In the event that the USACE and the IRT determine the mitigation cannot be successfully achieved at 
the intended site, INDOT will coordinate with these agencies to discuss an alternative mitigation 
strategy on-site, or investigate the need to propose suitable mitigation at other eligible sites.

A. Construction:

All property within the Cornelius Mitigation Site will be owned by the State of Indiana prior to 
construction.  INDOT will be responsible for securing the necessary funding through state and/or 
federal sources to purchase the property and construct the mitigation site according to plan.  

B. Monitoring:

INDOT will be responsible for securing the necessary funding to conduct post-construction 
monitoring activities including preparation and filing of the required annual monitoring report.

C. Contingency:

The contractor will be responsible for guaranteeing the establishment of the planted seed mixes and 
the survival of the planted tree and shrub species for a period of two years following completion of 
the planting as warranted in the special provision (Attachment 5).  In the event that replanting is 
required or mowing and/or herbicide treatment is needed to control invasive species, the contractor 
will be responsible for such activities for a period of two years following completion of the planting.  
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The contractor will be held to a two year warranty period and will be required to post a Warranty 
Bond in favor of INDOT for a minimum of 150% of the total cost of the warranted items.  The 
warranty bond shall be provided within 14 days of acceptance of the Cornelius Mitigation Site.
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Attachment 2 

I-69 Section 3 
2005 Aerial Photograph showing

the Cornelius Mitigation Site Location 
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I-69 Section 3 
Cornelius Mitigation Site Photographs
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Photo 1: View of West Site – Facing South Photo 2: View of West Site – Facing North 
   

    
Photo 3: View of Wetland Mitigation Area – West Site Photo 4: View of West Site – Facing North 
 

    
Photo 5: Example of Preservation Area – West Site Photo 6: View of W Fork of White River – West Site 



     
Photo 7: View of East Site – Facing South Photo 8: View of East Site – Facing North 

 

       
Photo 9: View of East Site – Facing West Photo 10: View of Scoured Area Facing North – East Site 
 

 
Photo 11: View of Scoured Area Facing West – East Site 
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SPECIAL PROVISION

WETLAND, STREAM, FOREST & RIPARIAN HABITAT MITIGATION

This mitigation site, known as the Cornelius Mitigation Site, is being developed 
as part of the I-69 Sections 2 and 3 Umbrella Mitigation Bank.  This mitigation 
plan is offered in compensation for the impacts of Section 3 of the I-69
Evansville to Indianapolis Project in Daviess and Greene Counties, Indiana to 
fulfill commitments identified in the Tier 1 and Tier 2 Environmental Impact 
Statements addressing impacts to stream, forest, and wetland habitats.  This 
mitigation addresses conditions of Section 7 consultation, Section 404/401 
Permits, and Construction in a Floodway Permits for Section 3 of I-69 from US 50 
to US 231.  This mitigation site meets the criteria for the Wetland Restoration
Exemption to the Construction in a Floodway Permit, per 312 IAC 10-5-1.  The 
design plans show the location of the mitigation and the grading details for the 
site.  Also shown on the plans are the locations of the various zones that will 
receive special plantings that are covered in this special provision.  The 
provisions of Section 621 and 622 of the INDOT Standard Specifications (2008), 
where not in conflict with these special provisions, shall be applicable to the 
special planting requirements of the mitigation plan.

Mitigation site construction shall begin immediately upon receipt of notice to 
proceed on the contract.  Final planting shall take place between September 1 and 
the following May 25, as specified below. If site preparation concludes, such 
that planting cannot occur immediately following site preparation, a temporary 
cover shall be planted using Seed Mix T in accordance with INDOT Standard 
Specification 621.06(f) and the erosion control plan.

The CONTRACTOR shall submit his schedule of activities to the ENGINEER for 
approval.  The CONTRACTOR shall provide a written notification to the INDOT
Ecology Unit Senior Environmental Manager upon initiation of construction 
activities on the project as well as upon completion of planting of the site.
The written notification shall be sent to the Senior Environmental Manager,
Indiana Department of Transportation, Ecology Unit, Office of Environmental 
Services, Government Building North, Room N642, 100 North Senate Avenue, 
Indianapolis, Indiana 46204-2249. As soon as approved, and as directed by the 
ENGINEER, the CONTRACTOR shall prepare the site, and plant the species as per 
this special provision.

A. SITE PREPARATION

Prior to mobilization of equipment to the mitigation site, all mechanical 
equipment (e.g. trucks, bulldozers, backhoes, etc.) shall be pressure-
washed at an off-site location to remove any dirt or soil that may be a 
potential seed source for invasive or non-native species.  Any equipment 
that leaves the site shall also be pressure-washed at an off-site location 
prior to returning to the site. All equipment shall be inspected for 
cleanliness by the ENGINEER before entering the site.

Erosion control measures, including silt fences shall be installed per 
INDOT 2008 Standard Specification 205.03, and as shown on the plans, to 
minimize erosion of disturbed soil and prevent runoff from leaving the 
site during construction.  Temporary erosion control features, as well as 
permanent water retention berms, shall be constructed prior to any 
excavation or land disturbance on the site.  Prior to planting within the 
flat-bottom channels of Zone A, all surrounding soils shall be stabilized. 
Channel bottom planting shall occur when the channel is dry.  The surface 
soil shall be scarified by shallow tilling or raking.  Bank stabilization 
shall include revegetation and application of erosion control matting 
within the excavated channels, on the water retention berms, and on the 
steep banks of Zone J. The berm to be constructed near the northeast 
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corner of the east site shall receive filter fabric and revetment rip-rap
along the West Fork of the White River and on the top of the berm, as 
shown on the plans.

Exploratory trenching along the entire property boundary of the Mitigation 
Site adjacent to the West Fork of the White River shall be completed as 
shown on the design plans to disable any drain tiles that may be located 
within the Mitigation Site. A total of 14,591 linear feet of exploratory 
trenching shall be performed.  The trench shall be six (6) feet deep with
a minimum width of one (1) foot to allow for visual observation of any 
tiles.  If a visual observation indicates the presence of a tile, the tile 
shall be plugged on the downstream end with a concrete plug and a minimum 
of 50 feet of the tile shall be removed upstream from the trench. All
trenches shall be backfilled with excavated material upon completion of 
the tile exploration. No trenching shall occur in the preservation areas 
located on the property, as shown on the plans. Trenching shall not occur 
beneath the canopy of existing trees to avoid damage to roots. 

Areas within Zone A (ephemeral stream channel development areas) are 
proposed for excavation at this site.  Material excavated from the stream 
channels in the west shall be used for the construction of the water 
retention berms. Excess material excavated from the west site shall be 
placed in the designated stream cut disposal areas at a total maximum 
depth of 6 inches, with the exception of a depression in the southern 
portion of the west site, which will receive more than 6 inches of fill.
Material excavated from the stream channels in the east site shall be used 
for the construction of two (2) water retention berms located within the 
scoured areas near the northeast corner of the site, with the remain in 
excess material to be used as fill behind the berms within the scoured 
portions of the site. Excavation and grading, including the areas to be
filled with the excavated material, shall be as shown in the plans. 
Excavation and grading shall be followed by seedbed preparation as
specified below.

Site preparation for the Planting Zones B and C (the Wooded Riparian Areas 
along the ephemeral stream channels and along a portion of the West Fork 
of the White River), Zones D, E, F, and G (the wetland development areas), 
Zone H (the bottomland forested area), Zone I (the forested scour 
protection area), and Zone J (the bank stabilization area) will not 
require excavation. The existing contours will be preserved and only 
seedbed preparation shall be performed.

Seedbed preparation within Zones B through I shall consist of multiple
tilling to eliminate any existing seed source of undesirable volunteer 
species.  Till or plow no more than six (6) inches on the first pass.  
After two weeks, till or disc no more than the upper three (3) inches of
soil at least two (2) times at two (2) week intervals.  This shallow 
tilling shall be performed when young developing weeds show.  After final 
tilling harrow the upper 3 inches and seed immediately. Alternative
tilling schedules may be approved by the INDOT Ecology Unit to adequately 
eliminate any undesirable seed source.

Seedbed preparation within Zone A shall not consist of multiple tilling, 
as the seed sources will have been eliminated through excavation.  Till,
disc, or harrow no more than the upper three (3) inches of soil, and seed 
immediately.

Seedbed preparation within Zone J shall not consist multiple tilling due 
to the steep, eroded banks within the zone.  Seedbed preparation shall 
consist of light raking, followed immediately by seeding.
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Areas outside the designated Planting Zones, comprised of a variety of 
existing wetland, bottomland forest, and riparian habitats, shall be 
preserved in place and not disturbed during mitigation activities. These 
preservation areas total 77.8 acres of the 355.0 acre property. In
addition, 26.0 acres shall remain as agricultural ground and shall not be 
disturbed.  These areas are as shown on the plans.

If water levels in the mitigation site are too deep for seeding, planting, 
proper germination, or establishment, the CONTRACTOR shall be responsible 
for removal of water to allow for proper seeding, planting, germination, 
and establishment.

B. PLANTING PLAN

The provisions of Section 621 and 622 of INDOT Standard Specifications 
(2008), where not in conflict with the Special Provisions for this site, 
shall be applicable to the special planting requirements of the mitigation 
plan. The Cornelius mitigation plan includes ten (10) distinct planting 
zones (Zones A through J) totaling 250.3 acres. An additional 0.9 acres 
of the site, comprised of the water retention berms, shall also receive 
planting. The remaining 103.8 acres of the 355.0 acre property will not 
be planted. Collectively, 79,266 bare root tree seedlings, 7,596 3-gallon
container grown tree seedlings, 19,940 bare root shrub seedlings, 25,048 
live willow stakes, 1,120 herbaceous plugs, and 10,945 lbs of herbaceous
ground cover seed mix are called for in the planting plan.

Prior to the planting of tree or shrub species, the seedbed shall be 
prepared, as specified above, to allow for seeding of the various 
herbaceous cover seed mixes proposed. Herbaceous vegetation seeding and 
planting shall occur between September 1 and the following May 25. Bare
root and 3-gallon container grown trees and shrubs shall be planted 
between October 1 and the following April 15, provided that trees are 
dormant. Live willow stakes shall be installed between November 15 and 
the following March 15, as outlined below. Planting outside of this 
specified time window shall only be authorized in writing by the INDOT 
Ecology Unit Senior Environmental Manager. If site preparation concludes,
such that planting cannot occur during these dates, a temporary cover 
shall be planted using Seed Mix T in accordance with INDOT Standard 
Specification 621.06(f).

Where herbaceous ground cover is specified, the seed mixes shall be seeded
at the rates specified below.  All seeding rates identified in this 
specification are based on pure live seed (PLS).  All seed to be used on 
the site shall be properly tagged to identify PLS percentage.

Seed Mixes for the Mitigation Planting Plan shall be the following:
Planting
Zone

Seed Mix Name Seeding Rate Amount

A Swale Seed Mix 27.72 lbs/acre 192 lbs
B,C,F,G,H
& I

Wooded Wetland
Establishment

44.53 lbs/acre 9,962 lbs

D & E Emergent Wetland Seed 
Mix

34.78 lbs/acre 606 lbs

J and Berms Slope Stabilization 
Seed Mix

57.63 lbs/acre 185 lbs

Total 10,945 lbs

The Swale Seed Mix shall be as listed in Table 1, or shall include at 
least seven (7) native graminoid species and ten (10) native forb species 
listed in Table 1.  If not all species listed in Table 1 are used, each 
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species used must all be at a rate equal to or grater than that listed in
Table 1.  This mix shall be planted at a rate of 27.72 lbs/acre PLS within 
planting zone A.

The Wooded Wetland Establishment Seed Mix shall be as listed in Table 2,
or a comparable wetland woods herbaceous cover mix consisting of at least 
twelve (12) native graminoid species and nine (9) native forb species.  If
not all species listed in Table 2 are used, each species used must all be 
at a rate equal to or greater than that listed in Table 2.  This mix shall 
be planted at a rate of 44.53 lbs/acre PLS within planting zones B, C, F, 
G, H, and I.

The Emergent Wetland Seed Mix shall be as listed in Table 3, or shall
include at least seven (7) native graminoid species and thirteen (13) 
native forb species listed in Table 3. If not all species listed in Table 
3 are used, each species used must all be at a rate equal to or greater
than that listed in Table 3.  This mix shall be planted at a rate of 34.78
lbs/acre PLS within planting zones D and E.

The Slope Stabilization Seed Mix shall be as listed in Table 4, or shall 
include at least five (5) of the native graminoid species listed in Table 
4.  If not all species listed in Table 4 are used, each species used must 
all be at a rate equal to or greater than that listed in Table 4.  This 
mix shall be planted at a rate of 57.63 lbs/acre within planting zone J 
and on the water retention berms.

Seeding of all zones shall be by broadcast spreading, followed by mulching 
and crimping.  Seeding shall follow immediately after seedbed preparation.

A roller, cultipacker or light raking shall be used on all seeded areas to 
ensure adequate seed-to-soil contact.  Seeds shall not be covered by more 
than 1/8 (0.125) inch of soil.  The seeded areas are to be immediately 
followed by mulching (see below) and watering (see below).

Following seeding of the herbaceous ground cover and mulching, herbaceous 
emergent wetland plugs shall be installed in Zone E at and above an 
elevation of 468 feet.  The herbaceous plugs shall not be installed below 
this elevation due to the depth and frequency of standing water.  This 
approximate area is identified on the plans. Herbaceous plant plugs shall 
be container grown, producing a root and soil plug at least 2 inches in 
diameter and 4 inches deep.  All plugs shall be inoculated with a 
mycorrhizal fungi mix by the nursery or supplier to promote drought and 
disease resistance. The number and species of the herbaceous plugs to be 
planted within Zone E are identified in the following table.  Plugs shall 
be installed at 6-foot spacing in a random manner with regard to species. 

Herbaceous Emergent Wetland Plugs shall be the following (Zone E):
Common name Scientific Name Number of Plugs
Swamp Milkweed Asclepias incarnata 140
Panicled Aster Aster simplex 140
Bottlebrush Sedge Carex lurida 140
Brown Fox Sedge Carex vulpinoidea 140
Blunt Spike Rush Eleocharis obtusa 140
Common Rush Juncus effusus 140
Wild Golden Glow Rudbeckia laciniata 140
Blue Vervain Verbena hastata 140

Total 1,210

Planting of the bare root and 3-gallon container grown seedlings shall 
occur following the seeding and mulching of the herbaceous ground cover in 
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Zones B, C, F, G, H, and I.  Bare root tree and shrub seedlings shall be 1 
½ - 2 feet tall.  Seedlings shall have a minimum root collar caliper equal 
to or greater than 1/4 inch and shall have a well developed fibrous root 
system.  The 3-gallon container grown tree seedlings (Zones B, C, and G)
shall be 3 - 6 feet tall and shall have a minimum root collar diameter 
equal to or greater than 3/4 inch.  The 3-gallon container grown seedlings 
shall have a fibrous root mass sufficient enough to retain its shape and 
hold together when removed from the container.  Seedlings shall be 
transported, stored, and handled in accordance with 914.08.  Storage of 
bare root seedlings shall be in a cool dark place until the date they are 
to be installed.  Only that number of bare root seedlings which can 
reasonably be planted during a single day may be removed from storage.  
They shall be kept moist at all times.  Seedling trees and shrubs will be 
planted in accordance with sound horticultural practices with respect to 
moisture, root pruning, planting depth, planting hole size, soil 
compaction, etc.  All bare root tree and shrub seedlings shall be 
mechanically planted.  All 3-gallon container grown seedlings shall be 
manually planted.  Seedlings shall be planted so the root collar is even 
with the ground surface.  Roots shall not be forced into an improper 
planting hole, which would restrict their ability to grow and support the 
seedling to permit survival.

Planting of the tree seedlings (bare root and 3-gallon container grown) 
shall be in a random manner with regard to species composition to avoid 
clustering with a density of 436 stems/acre (approximately 10 foot
spacing) in Zones B, C, and G; with a density of 302 stems/acre
(approximately 12 foot spacing) in Zone H; and with a density of 1,210 
stems/acre (approximately 6 foot spacing) in Zone I. Planting of the bare 
root shrub seedlings within Zones B, C, and H shall be in a random manner
with regard to species composition and shall be planted midway between 
every 4th and 5th

Live Stakes: Live stakes (LS) shall be planted within Zone J and shall be 
composed of freshly cut, dormant branches consisting of the willow species
identified below. Installation of the live stakes shall follow the
seeding (as specified above) and application of coconut fiber matting.  
The term “dormant” is used here to describe live cuttings taken in the 
late fall to early spring after the trees have lost their leaves and 
before buds have opened.  Live branch cuttings for live stakes shall be 
between 0.75 to 2 inches in diameter and 24 to 36 inches in length.  The 
cuttings shall be obtained from the preservation areas located on the 
site, provided that the proper species are present in adequate numbers.  
Care should be taken to minimize ground disturbance and disturbance of 
other species within the preservation areas of the site during the stake 
cutting process.  If sufficient cuttings are not available from the 
preservation areas of the mitigation site, live stake cuttings shall be 
obtained from a “landscape nursery” that specializes in production of 
bioengineering plant materials.  Live stake cuttings may also be harvested 
from other sites with prior approval of the ENGINEER.  The cuttings shall 

tree seedling.  Planting of the bare root shrub seedlings 
within Zone F shall be in a random manner with regard to species 
composition with a density of 680 stems/acre (approximately 8 foot 
spacing).

Trees will be planted in rows following the specified pattern in the 
plans. The beginning point of adjacent rows shall be staggered by 
approximately 4 to 5 feet to avoid a uniform grid pattern.  Each planting 
row shall be marked by placing a wood lath spaced every 150 feet within
the planting row immediately adjacent to the stem of that seedling.  The 
wood laths shall be painted fluorescent orange and shall be a minimum of 4 
feet long and shall be placed with a minimum of 3 feet above the ground 
elevation.
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be obtained from within a 200-mile radius of the site if possible.  The 
cuttings shall be stored between 30° and 40° F and 60% to 70% relative 
humidity, protected from sunlight and wind, and shall remain moist at all 
times before planting.

The live stakes shall be installed on 2-foot spacing in Zone J and as 
shown on the plans between November 15 and March 15. Cuttings shall be 
trimmed per the detail on the plans with the buds facing up, a 45° angle 
cut at the bottom, and cut square at the top.  Live stakes shall be tamped
through the coconut fiber matting and into the soil with a dead blow 
hammer with buds oriented in an upward direction.  A pilot hole shall be 
required in rocky, compacted, or frozen soils.  Following installation, 1 
to 2 inches shall be cut off the top of each live stake with loppers at an 
angle of approximately 15°.  Any live stakes split or damaged during 
installation shall be removed and replaced. 

Prior to the start of work on this item, the CONTRACTOR shall submit a 
proposed harvesting and installation schedule, including source of live 
stake supply, to INDOT’s Landscape Architect for approval.  No work shall 
be performed until the ENGINEER approves the schedule.

Tree Species for the Mitigation Planting Plan shall be the following:
Zone B – Wooded Riparian Area (0 to 25 feet from Top of Bank)
Common name Scientific Name Number Type of 

Planting
Tree Species

American Elm Ulmus 1,944americana Bare Root
648 3-Gallon

Silver Maple Acer saccharinum 1,944 Bare Root
648 3-Gallon

Cottonwood Populus deltoides 1,944 Bare Root
648 3-Gallon

Sycamore Platanus occidentalis 1,944 Bare Root
648 3-Gallon

Shrub Species
Pale Dogwood Cornus obliqua 864 Bare Root
Common Spicebush Lindera benzoin 864 Bare Root
Elberberry Sambucus canadensis 864 Bare Root

Total 10,368 Bare Root
2,592 3-Gallon

Zone C – Wooded Riparian Area (25 to 50 feet from Top of Bank)
Common name Scientific Name Number Type
Tree Species

Shellbark Hickory Carya laciniosa 1,757 Bare Root
586 3-Gallon

Pin Oak Quercus palustris 1,757 Bare Root
586 3-Gallon

Swamp White Oak Quercus bicolor 1,757 Bare Root
586 3-Gallon

Pecan Carya illinoinensis 1,757 Bare Root
586 3-Gallon

Shrub Species
Pale Dogwood Cornus obliqua 782 Bare Root
Common Spicebush Lindera benzoin 782 Bare Root 
Elberberry Sambucus canadensis 782 Bare Root 

Total 9,374 Bare Root
2,344 3-Gallon
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Zone F – Scrub/Shrub Wetland Area
Common name Scientific Name Number Type of 

Planting
Shrub Species
Buttonbush Cephalanthus occidentalis 817 Bare Root
Common Spicebush Lindera benzoin 817 Bare Root 
Elderberry Sambucus canadensis 817 Bare Root 
Pale Dogwood Cornus obliqua 817 Bare Root 
Ninebark Physocarpus opulifolius 817 Bare Root 
Indigobush Amorpha fruticosa 817 Bare Root 

Total 4,902 Bare Root

Zone G – Forested Wetland Area
Common name Scientific Name Number Type of 

Planting
Tree Species

Pin Oak Quercus palustris 1,595 Bare Root
532 3-Gallon

Swamp White Oak Quercus bicolor
1,595 Bare Root
532 3-Gallon

Pecan Carya illinoinensis 1,595 Bare Root
532 3-Gallon

River Birch Betula nigra 1,595 Bare Root
532 3-Gallon

Sweetgum Liquidambar styraciflua 1,595 Bare Root
532 3-Gallon

Total 7,975 Bare Root
2,660 3-Gallon

Zone H – Bottomland Forest Area
Common name Scientific Name Number Type of 

Planting
Tree Species
Pin Oak Quercus palustris 4,488 Bare Root
Shumard Oak Quercus shumardii 4,488 Bare Root 
Bur Oak Quercus macrocarpa 4,488 Bare Root 
White Oak Quercus alba 4,488 Bare Root 
Shagbark Hickory Carya ovata 4,488 Bare Root 
Pecan Carya illinoinensis 4,488 Bare Root 
Black Walnut Juglans nigra 4,488 Bare Root 
Cottonwood Populus deltoides 4,488 Bare Root 
American Elm Ulmus americana 4,488 Bare Root 
Shrub Species
Roughleaf Dogwood Cornus drummondii 2,020 Bare Root 
Gray Dogwood Cornus racemosa 2,020 Bare Root 
Common Winterberry Ilex verticillata 2,020 Bare Root 
Ninebark Physocarpus opulifolius 2,020 Bare Root 
Nannyberry Viburnum lentago 2,020 Bare Root 

Total 50,492 Bare Root
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Zone I – Forested Scour Protection Area
Common name Scientific Name Number Type of 

Planting
Tree Species
Black Willow Salix nigra 3,219 Bare Root 
Sandbar Willow Salix interior 3,219 Bare Root 
Sycamore Platanus occidentalis 3,219 Bare Root
Red Maple Acer rubrum 3,219 Bare Root 
Cottonwood Populus deltoides 3,219 Bare Root 

Total 16,095 Bare Root

Zone J – Bank Stabilization Area (Live Willow Staking)
Common name Scientific Name Number Type of 

Planting
Tree Species
Black Willow Salix nigra 12,524 Live Stake 
Sandbar Willow Salix interior 12,524 Live Stake 

Total 25,048 Live Stake

The design plans show the locations of planting zones.  Species shall be 
planted at these zone locations with the quantities shown below.  Strict 
adherence to planting species in the appropriate zone is required. Any
substitution of species or seed mix shall be approved by the ENGINEER.
The seeding rate for any substituted species or seed mix shall be 
sufficient to provide a seed count equivalent to that of the specified 
seed mix.

All seeds and bare root plants should be obtained from nurseries within 
the American National Standards Institute (ANSI) Plant Hardiness Zones 4, 
5 or 6.  Potential vendors include, but are not limited to:

Indiana
Indiana Department of Natural Resources
J.F. New Native Plant Nursery (Walkerton, IN)
Heartland Restoration Services, Inc. (Fort Wayne, IN)
Berg Warner Nursery (Lizton, IN)

Illinois
Lafayette Home Nursery, Inc. (Lafayette, IL)

Kentucky
Shooting Star Nursery (Georgetown, KY)

Ohio
Envirotech Consultants, Inc. (Somerset, OH)

Missouri
Forrest Keeling Nursery (Elsberry, MO)
Ripley County Farms (Doniphan, MO)

New York
Southern Tier Consulting, Inc. (West Clarksville, NY)

Virginia
Bobtown Nursery (Melfa, VA)

Plant Species and Quantities per Zone 
Zone A
Stream
Channel
Bottom

Area: 6.9 acres

Elevations: Varies, 470 to 477.8 feet

Ground
Cover:

Swale Seed Mix Amount: 192 lbs
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Planting
Guidelines:

Planting of Swale Seed Mix shall be by broadcast 
spreading at a rate of 27.72 lbs/acre followed by 
coconut fiber mat application.  Seeding of the Swale 
Seed Mix will cover the 4 foot bottom of each stream 
channel and 4 feet of the 4:1 sideslopes of each 
stream channel.

Zone B
Wooded
Riparian

(Top-of-
Bank to 25’ 
from Top-
of-Bank)

Area: 23.8 acres

Elevation: Varies along channels (471 to 479.5 feet)

Trees: American Elm
Silver Maple
Cottonwood
Sycamore

Number: 1944 BR/648 CG
1944 BR/648 CG
1944 BR/648 CG
1944 BR/648 CG

Shrubs: Pale Dogwood
Common Spicebush
Elderberry

Number: 864 BR
864 BR
864 BR

Ground
Cover:

Wooded Wetland 
Establishment Seed Mix

Amount: 1059.8 lbs

Planting
Guidelines:

Prior to tree planting, the planting of the Wooded 
Wetland Establishment Seed Mix shall be by broadcast 
spreading at a rate of 44.53 lbs/acre followed by 
mulching.  Bare root seedlings are to be 
mechanically planted with 10-foot spacing with 
manual planting of container grown seedlings to 
occur between every 3rd and 4th bare root seedling, 
also with 10-foot spacing. Bare root shrubs 
seedlings shall be planted with 5-foot spacing 
between every 4th and 5th tree seedling.  All tree and 
shrub seedlings shall be planted randomly and 
equally throughout the zone in regards to species. 
The planting pattern shall be as specified in the 
plans.

Zone C
Wooded
Riparian

(25’ from 
Top-of-Bank
to 50’from 
Top-of-
Bank)

Area: 21.5 acres

Elevation: Varies along channels (471 to 479.5 feet)

Trees: Shellbark Hickory
Pin Oak
Swamp White Oak
Pecan

Number: 1757 BR/586 CG
1757 BR/586 CG
1757 BR/586 CG
1757 BR/586 CG

Shrubs: Pale Dogwood
Common Spicebush
Elderberry

Number: 782 BR
782 BR
782 BR

Ground
Cover:

Wooded Wetland 
Establishment Seed Mix

Amount: 957.4 lbs

Planting
Guidelines:

Prior to tree planting, the planting of the Wooded 
Wetland Establishment Seed Mix shall be by broadcast 
spreading at a rate of 44.53 lbs/acre followed by 
mulching.  Bare root seedlings are to be 
mechanically planted with 10-foot spacing with 
manual planting of container grown seedlings to 
occur between every 3rd and 4th bare root seedling, 
also with 10-foot spacing. Bare root shrubs 
seedlings shall be planted with 5-foot spacing 
between every 4th and 5th tree seedling.  All tree and 
shrub seedlings shall be planted randomly and 
equally throughout the zone in regards to species.
The planting pattern shall be as specified in the 
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plans.

Zone D
Emergent
Wetland

Area: 16.2 acres

Elevation: Varies, 467.5 to 474 feet

Ground
Cover:

Emergent Wetland Seed Mix Amount: 563.4 lbs

Planting
Guidelines:

Planting of the Emergent Wetland Seed Mix shall be 
by broadcast spreading at a rate of 34.78 lbs/acre, 
followed by mulching.

Zone E
Emergent
Wetland with
Plugs

Area: 1.2 acres

Elevation: Varies, 468 to 470.5 feet

Herbaceous
Plugs:

Swamp Milkweed
Panicled Aster
Bottlebrush Sedge
Brown Fox Sedge
Blunt Spike Rush
Common Rush
Wild Golden Glow
Blue Vervain

Number: 140 Plugs
140 Plugs
140 Plugs
140 Plugs
140 Plugs
140 Plugs
140 Plugs
140 Plugs

Ground
Cover:

Emergent Wetland Seed Mix Amount: 563.4 lbs

Planting
Guidelines:

Planting of the Emergent Wetland Seed Mix shall be 
by broadcast spreading throughout the entire zone at
a rate of 34.78 lbs/acre, followed by mulching.
Herbaceous plant plugs shall then be planted with 6-
foot spacing, above an elevation fo 468 feet, 
outside of the area which frequently holds standing 
water, as shown on the plans. All plugs shall be 
planted randomly and equally throughout the zone in 
regards to species.

Zone F
Scrub/Shrub
Wetland

Area: 7.2 acres

Elevation: Varies, 469 to 473.5 feet

Shrubs: Buttonbush
Common Spicebush
Elderberry
Pale Dogwood
Ninebark
Indigobush

Number: 817 BR
817 BR
817 BR
817 BR
817 BR
817 BR

Ground
Cover:

Wooded Wetland 
Establishment Seed Mix

Amount: 320.6 lbs

Planting
Guidelines:

Prior to shrub planting, the planting of the Wooded 
Wetland Establishment Seed Mix shall be by broadcast 
spreading at a rate of 44.53 lbs/acre followed by 
mulching.  Bare root seedlings are to be 
mechanically planted with 8-foot spacing. All tree 
seedlings shall be planted randomly and equally
throughout the zone in regards to species. The 
planting pattern shall be as specified in the plans.

Zone G
Forested
Wetland

Area: 24.4 acres

Elevation: 468 to 474.5 feet

Trees: Pin Oak
Swamp White Oak
Pecan

Number: 1595 BR/532 CG
1595 BR/532 CG
1595 BR/532 CG
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River Birch
Sweetgum

1595 BR/532 CG
1595 BR/532 CG

Ground
Cover:

Wooded Wetland 
Establishment Seed Mix

Amount: 1086.5 lbs

Planting
Guidelines:

Prior to tree planting, the planting of the Wooded 
Wetland Establishment Seed Mix shall be by broadcast 
spreading at a rate of 44.53 lbs/acre followed by 
mulching.  Bare root seedlings are to be 
mechanically planted with 10-foot spacing with 
manual planting of container grown seedlings to 
occur between every 3rd and 4th bare root seedling, 
also with 10-foot spacing. All tree seedlings shall 
be planted randomly and equally throughout the zone 
in regards to species. The planting pattern shall be 
as specified in the plans.

Zone H
Bottomland
Forest

Area: 133.5 acres

Elevation: Varies, generally 470 to 480 feet

Trees: Pin Oak
Shumard Oak
Bur Oak
White Oak
Shagbark Hickory
Pecan
Black Walnut
Cottonwood
American Elm

Number: 4,488 BR
4,488 BR
4,488 BR
4,488 BR
4,488 BR
4,488 BR
4,488 BR
4,488 BR
4,488 BR

Shrubs: Roughleaf Dogwood
Gray Dogwood
Common Winterberry
Ninebark
Nannyberry

Number: 2,020 BR
2,020 BR
2,020 BR
2,020 BR
2,020 BR

Ground
Cover:

Wooded Wetland 
Establishment Seed Mix

Amount: 5,944.8 lbs

Planting
Guidelines:

Prior to tree planting, the planting of the Wooded 
Wetland Establishment Seed Mix shall be by broadcast 
spreading at a rate of 44.53 lbs/acre followed by 
mulching.  Bare root seedlings are to be 
mechanically planted with 12-foot spacing. Bare root 
shrubs seedlings shall be planted with 6-foot
spacing between every 4th and 5th tree seedling.  All 
tree and shrub seedlings shall be planted randomly 
and equally throughout the zone in regards to 
species.  The planting pattern shall be as specified 
in the plans.

Zone I
Forested
Scour
Protection

Area: 13.3 acres

Elevation: Varies, 466 to 479 feet

Trees: Black Willow
Sandbar Willow
Sycamore
Red Maple
Cottonwood

Number: 3,219 BR
3,219 BR
3,219 BR
3,219 BR
3,219 BR

Ground
Cover:

Wooded Wetland 
Establishment Seed Mix

Amount: 592.2 lbs

Planting
Guidelines:

Prior to tree planting, the planting of the Wooded 
Wetland Establishment Seed Mix shall be by broadcast 
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spreading at a rate of 44.53 lbs/acre followed by 
mulching.  Bare root seedlings are to be 
mechanically planted with 6-foot spacing. All tree 
seedlings shall be planted randomly and equally 
throughout the zone in regards to species. The 
planting pattern shall be as specified in the plans.

Zone J
Bank
Stabilization

(Live
Willow
Staking)

Area: 2.3 acres

Elevations: Varies, 463 to 477 feet

Trees: Black Willow
Sandbar Willow

Number: 12,524 LS
12,524 LS

Ground
Cover:

Slope Stabilization Seed 
Mix

Amount: 132.5 lbs

Planting
Guidelines:

Prior to live willow staking, planting of the Slope 
Stabilization Seed Mix shall be by broadcast 
spreading at a rate of 57.63 lbs/acre followed by 
coconut fiber mat application.  Installation of live 
willow stakes shall be at 2-foot spacing, as shown 
on the plans.  All live stakes shall be installed 
randomly and equally throughout the zone in regards 
to species. 

Water
Retention
Berms

Area: 0.9 acres

Elevation: Varies

Ground
Cover:

Slope Stabilization Seed Mix Amount: 51.9 lbs

Planting
Guidelines:

Planting of the Slope Stabilization Seed Mix shall 
be by broadcast spreading at a rate of 57.63
lbs/acre, followed by application of coconut fiber 
matting.

C. FERTILIZERS

Planting Zones A through I will receive an application of 12-12-12
granular fertilizer in accordance with INDOT 2008 Standard Specification 
914.03. Fertilizer will be uniformly spread over the mitigation area in
Planting Zones A through I at a rate of 400 lbs/acre prior to or during 
final tilling. A total of 49.6 tons will be required for the mitigation 
site.

D. HERBICIDES

Since much of the mitigation site will be cleared of vegetation by grading 
and tilling, the use of herbicides as a pre-planting treatment is not 
anticipated for the site. Any herbicide utilized, if necessary, shall be 
per manufacturer’s recommendations.

E. MULCHING

Mulch material for Zones B, C, D, E, F, G, H, and I shall conform to INDOT 
2008 Standard Specifications 914.05(a).  Material shall be applied such 
that it covers the site at an average rate of 2 tons/acre.  The mulch 
material shall be secured by crimping as per Specification 621.05(c) to 
hold the seed in place and prevent removal during periods of high water.
Mulch shall be crimped into place immediately upon placement.  Mulch will 
be applied in Planting Zones B through I for a total of 482.2 tons.
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F. COIR FIBER MATTING

Within Zone A, Coir Fiber Matting shall cover the 4 foot bottom of each 
stream channel and 4 feet of the 4:1 sideslopes on both sides of each 
stream channel. Within Zone J, Coir Fiber Matting shall be installed on 
all eroded banks. In addition, coir fiber matting shall cover the water 
retention berms proposed for the site. Coir Fiber Matting shall be a 100% 
coconut fiber (coir) twine woven into a high strength matrix which 
complies with the following specifications: 

Thickness – 0.30 inch minimum (7.6 mm)
Tensile Strength – 1348 x 626 lb/ft minimum (1650.5 x 766.5 kg/m)
Elongation – 34% x 38% maximum
Flexibility (mg-cm) – 6503 x 29590 
Flow Velocity Allowable – 11 ft/sec (3.35 m/s)
Weight – 20 oz/SY minimum (678 g/SM)
Open Area (measured) – 50%

Staples used to secure the matting shall be new steel wire of 0.125 inch 
diameter formed into a “U” shape not less than 12 inches in length with a 
throat of not less than 1 inch in width.

Coir Fiber Matting shall be installed immediately after the final grading
and seeding.  Prior to installation, the soil surface shall be smooth and 
free from stones, clods, or debris that will prevent contact of the 
matting with the soil.  Matting shall be applied without stretching such 
that it will lie smoothly but loosely on the soil surface.  The top slope 
end of each piece of matting shall be anchored in a narrow trench at least 
6 inches deep.  At the end of each roll and where edges are joined, the 
overlap shall be a minimum of 1 foot with the upstream roll placed over 
the downstream roll and the upslope roll placed over the downslope roll.
The matting shall be secured using staples spaced according to 
manufacturer’s specifications.

G. WATERING

1. The Contractor shall conduct watering of the seeded areas (replace 
“seeded areas” so as to read “reseeded areas” if being conducted
under the auspices of G2 of this provision) within the mitigation 
site at a frequency and duration such as to insure that 60 days 
after completion of the seeding activities (replace “seeding 
activities” so as to read “reseeding activities” if being conducted
under the auspices of G2 of this provision) that for every square 
meter of ground there is 80% areal cover by herbaceous species if 
seeding activities were performed in the spring of the year.  If 
seeding activities occurred in the fall or winter, 80% areal cover, 
as outlined above, shall be established by June 30 of the summer 
immediately following seeding.  At the end of the specified time 
periods, should the INDOT ENGINEER, the INDOT Environmental Manager 
and the INDOT Landscape Architect determine that there is less than 
80% areal cover they will determine whether or not the herbaceous 
species mortality is at least partially a result of inadequate 
watering.

2. Should the ENGINEER/Environmental Manager and Landscape Architect 
determine that the mortality is at least partially a result of 
inadequate watering the Contractor shall be responsible for 
reseeding the deficient area(s) in accordance with the relevant 
sections of the planting plans and provisions for the Zone(s) in 
question.  The Contactor shall conduct watering of the reseeded 
area(s) in accordance with the measures detailed in G1 of this 
specification and continue with reseeding of any deficient area(s) 
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until this specification is satisfied. If irrigation is required 
for watering of this site, it is anticipated that water will be 
extracted from the West Fork of the White River utilizing a 
temporary water pump, provided an adequate water supply exists 
within the river channel at the time of watering.  The pump and all 
necessary attachments/equipment shall be removed from the site 
immediately upon completion of watering activities.

H. DELINEATOR POSTS

The wetland and riparian mitigation areas will have 4 in x 4 in treated
posts eight (8) feet in height placed approximately 150 feet apart along
the outside borders of the wetland and riparian mitigation areas as 
identified in the plans. In addition, posts will be placed every 150 feet
along the eastern edge of the east site, as shown on the plans. The posts
shall be placed with two (2) feet buried and six (6) feet above ground 
level. Post material shall conform to INDOT 2008 Standard Specification 
911.02(a). These posts will visually show the edge of the wetland and 
riparian mitigation areas for monitoring and compliance field inspections. 
A total of 349 posts will be placed along these borders.

I. SIGNAGE

“Do Not Mow or Spray” signs fashioned in accordance with INDOT 2008
Standard Specification 621.06(h) as per Specification 622.20, will be 
placed at varying distances along the edges of the mitigation property
facing the adjacent parcels.  The plans show the location of these signs.
A total of 13 signs will be placed along the boundaries of this mitigation
site.

In addition, two (2) signs that identify this site as a Mitigation Site 
will be placed at the entrances to each site, according to the plans.  The 
signs shall be constructed and designed in accordance with Standard 
Specification Section 802. These signs shall conform to the details shown 
on the plans and shall read:

INDOT Mitigation Property
Wetland, Stream, Forest,

and Floodway Habitat
Mitigation Site

J. HABITAT POLE

A utility pole containing bat roosting structures shall be installed at 
the mitigation site in two (2) separate locations.  Prior to installation 
of each pole, the habitat structures shall be constructed and attached to 
the poles.  The specifications of the habitat poles, details of the 
individual habitat structures, and locations of the poles shall be as 
shown on the plans.

K. AS-BUILT PLANS

The CONTRACTOR shall prepare drawings showing the as-built conditions of 
the mitigation site, noting any deviation from the originally proposed 
plan and any previously unidentified features, including the locations of 
any tiles located and plugged during the construction. These drawings 
shall be certified by a registered Professional Land Surveyor or 
Professional Engineer assuring that the information contained on the plans 
is true and accurate.  An electronic CAD version of these plans in Indiana 
State Plane Coordinates, West Zone shall be furnished to the INDOT Ecology
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Unit Senior Environmental Manager in addition to the original hard copies.

L. WARRANTY OF WORK

The CONTRACTOR shall guarantee the survival of, and replant if necessary, 
the plantings within the mitigation site for a period of two (2) years 
upon completion and acceptance of the mitigation site. The CONTRACTOR 
shall guarantee 100% ground cover resulting from the planted seed mixes 
within all planting zones and an overall survival rate of 85% for all 
planted tree and shrub species at the end of this two (2) year time 
period. In addition, the CONTRACTOR shall provide any means necessary 
(e.g. herbicide treatment) to remove any invasive species that may grow 
within the mitigation site for a period of two (2) years upon completion 
and acceptance of the mitigation site.  Invasive species are defined as 
any vegetation detrimental to the establishment of desired species planted 
in the mitigation site.

The determination to implement invasive species control or 
replanting/reseeding if necessary shall be at the discretion of INDOT or
their designated representative.  Replacement seed and/or plantings used 
for over-seeding/replanting shall be the same variety and species
originally installed, unless directed otherwise by INDOT or their 
designated representative.  This work shall be completed in accordance 
with the INDOT Standard Specifications, 2008 and this Special Provision, 
by the CONTRACTOR, at no additional cost.

The warranty period shall be initiated by the acceptance of the mitigation 
site.  The warranty period shall extend two (2) years from the date of the 
acceptance. A Warranty Bond shall be required for this two (2) year 
period and shall be posted by the CONTRACTOR in favor of INDOT. The
minimum amount for this warranty bond shall be for 150% of the total cost
of the warranted items. The warranty bond shall be provided within 14
days of the acceptance of the mitigation site.

M. BASIS OF PAYMENT

The cost associated with constructing the water control berms and the 
ephemeral stream channels will be paid for at the contract unit price per 
cubic yard of common excavation.  The cost associated with installing the 
construction entrances shall not be paid for directly, but will be 
included in the cost of common excavation.  The cost associated with 
furnishing and installing the stone needed for the construction entrances 
will not be paid for directly but will be included in the cost of common 
excavation. The cost associated with tilling the mitigation site per this 
special provision will not be paid for directly, but will be included in 
the cost of common excavation.  The cost associated with temporary seeding 
for temporary erosion control, if necessary, will not be paid for 
directly, but will be included in the cost of common excavation.

Payment will be made under:

Common Excavation..................................... CYS

The cost of furnishing and installing the revetment rip-rap will be paid 
for at the contract unit price per ton of rip-rap.  The cost associated 
with furnishing and installing the filter fabric will not be paid for 
directly, but will be included in the cost of rip-rap.

Payment will be made under:

Rip-rap, Revetment.................................... CYS



 16

The cost of furnishing and seeding the mixtures listed below (and as 
specified above) for permanent ground cover will be paid for as "Seed 
Mixture, Type" at the contract unit price per pound based on pure live 
seed. The cost of any watering necessary to ensure adequate ground cover, 
as specified above, shall not be paid for directly but will be included in
the cost of the seed mixtures. The cost associated with the posting of the 
warranty bond, as specified above, will not be paid for directly but will 
be included in the cost of the seed mixtures.

Payment will be made under:

Seed Mixture, Wooded Wetland Establishment............. LBS
Seed Mixture, Emergent Wetland......................... LBS
Seed Mixture, Swale.................................... LBS
Seed Mixture, Slope Stabilization...................... LBS

The cost of furnishing and planting the bare root tree and shrub seedling 
species, the 3-gallon container grown tree species, the live willow 
stakes, and the herbaceous plant plugs listed below will be paid for at 
the contract unit price per each seedling/plant.  The cost of fertilizer
and mulching material needed for the plantings will not be paid directly 
but will be included in the cost of the tree/shrub seedlings and live
stakes. The cost of any watering necessary to ensure adequate survival 
rates, as specified above, shall not be paid for directly but will be 
included in the cost of the tree/shrub seedlings and live stakes. The cost 
associated with the posting of the warranty bond, as specified above, will 
not be paid for directly but will be included in the cost of the 
tree/shrub seedlings and live stakes.

Tree, Shellbark Hickory
Tree, Swamp White Oak 
Tree, American Elm
Tree, Schumard Oak
Tree, Sweetgum
Tree, River Birch
Tree, Pin Oak
Tree, Silver Maple
Tree, Cottonwood
Tree, Sycamore
Tree, Pecan
Tree, Bur Oak
Tree, White Oak
Tree, Shagbark Hickory
Tree, Black Walnut
Tree, Black Willow
Tree, Sandbar Willow
Tree, Red Maple
Shrub, Pale Dogwood
Shrub, Common Spicebush
Shrub, Elderberry
Shrub, Buttonbush
Shrub, Indigobush
Shrub, Roughleaf Dogwood
Shrub, Gray Dogwood
Shrub, Common Winterberry
Shrub, Ninebark
Shrub, Nannyberry
Live Stake, Black Willow
Live Stake, Sandbar Willow
Plug, Swamp Milkweed
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Plug, Panicled Aster
Plug, Bottlebrush Sedge
Plug, Brown Fox Sedge
Plug, Blunt Spike Rush
Plug, Common Rush
Plug, Wild Golden Glow
Plug, Blue Vervain

Payment will be made under:

Seedling, Bare Root.................................. EACH
Seedling, Container Grown............................ EACH
Stake, Live Willow................................... EACH
Plug, Herbaceous Plant............................... EACH

The cost of providing and applying the fertilizer to the seeded areas in 
Zones A through I as specified above will be paid for at the contract unit 
price per ton of Fertilizer.

The cost of providing and applying the mulching material as specified 
above shall be paid for at the contract unit price per ton of Mulching 
Material.

Payment will be under:

Fertilizer............................................ TON
Mulching Material..................................... TON

The cost of providing the specified “Do Not Mow or Spray” signs shall be 
paid for at the contract unit price per each sign.

The cost of providing the specified “Mitigation Site” identification signs 
as stated above shall be paid for at the contract unit price per each 
sign.

Payment will be made under:

Sign, Do Not Mow or Spray............................ EACH
Sign, Mitigation Site Identification................. EACH

The cost of performing the tile exploration trenching and the disabling of 
any tiles that are located shall be paid for at the contract unit price 
per linear foot of trenching.

Payment will be made under:

Tile Intercept Trench Excavation and Location......... LFT

The cost of furnishing and installing the coir fiber matting for erosion 
control on the berms and within Zones A and J shall be paid for at the 
contract unit price per square yard of material.

The cost of furnishing and installing the silt fence for sediment runoff 
control shall be paid for at the contract unit price per linear foot of 
silt fence.

The cost of furnishing and installing the straw bale check dams for 
sediment runoff control shall be paid for at the contract unit price per
linear foot of straw bales.

Payment will be made under:
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Coir Fiber Matting (100% Coconut Fiber)................ SY
Silt Fence............................................ LFT
Check Dam, Straw Bale................................. LFT

The cost of constructing and installing the habitat poles as shown in the 
plans shall be paid for at the contract unit price per each pole assembly.

Payment will be made under:

Habitat Pole......................................... EACH

The cost of providing the As-Built Plans as specified above shall be 
included in the cost of the Construction Engineering for the site and paid 
for at the contracted lump sum amount.

Payment will be made under:

Construction Engineering............................... LS

The cost associated with the pressure-washing of equipment prior to use on 
the site, as specified above, shall be included in the cost of 
Mobilization and Demobilization.

Payment will be made under:

Mobilization and Demobilization........................ LS
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Table 1: Swale Seed Mix (Zone A) and Indicator Status
Scientific Name Common Name Indicator

Status
Ounces/Acre

Permanent Grasses/Sedges/Rushes
Andropogon gerardii big bluestem FAC- 12.00

Carex comosa bristly sedge OBL 2.00
Carex cristatella crested oval-sedge FACW+ 2.00

Carex lurida bottlebrush sedge OBL 2.50
Carex sparganioides rough-clustered sedge FAC 3.00
Carex vulpinoidea brown fox sedge OBL 3.00
Elymus virginicus Virginia wild rye FACW- 8.00
Glyceria striata fowl manna grass OBL 1.00
Panicum virgatum switch grass FAC+ 2.00

Scirpus atrovirens dark green rush OBL 2.00
Scirpus cyperinus wool grass OBL 0.50
Spartina pectinata prairie cord grass FACW 2.50

Temporary Cover
Avena sativa common oat *NL 360.00

Lolium multiflorum annual rye FACU 28.00
Forbs

Alisma spp. water plantain (various
mix)

NL 1.00

Asclepias incarnate swamp milkweed OBL 2.00
Aster novae-angliae New England aster FACW 0.50
Coreopsis tripteris tall coreopsis FAC 2.00
Eupatorium maculatum spotted joe-pye weed OBL 0.25

Iris virginica blue flag iris OBL 3.00
Liatris spicata marsh blazing star FAC 2.00

Lobelia cardinalis cardinal flower OBL 0.25
Lobelia siphilitica great blue lobelia FACW+ 0.50
Sagittaria latifolia broad-leaved arrowhead OBL 0.75

Silphium
terebinthinaceum

prairie dock FAC- 1.00

Verbena hastate blue vervain FACW+ 1.00
Zizia aurea golden alexanders FAC+ 0.75

Total 443.5 oz/acre
27.72 lbs/acre
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Table 2: Wooded Wetland Establishment Seed Mix (Zones B, C, F, G, H, and I)
and Indicator Status

Scientific Name Common Name Indicator
Status

Ounces/Acre

Permanent Grasses/Sedges/Rushes
Calamagrostis
Canadensis

bluejoint grass OBL 1.00

Carex crinita fringed sedge FACW+ 2.00
Carex lupulina common hop sedge OBL 4.00
Carex lurida bottlebrush sedge OBL 1.50

Carex squarrosa narrow-leaved cattail 
sedge

OBL 2.00

Carex sparganioides rough-clustered sedge FAC 1.50
Carex typhina common cattail sedge OBL 2.00

Carex vulpinoidea brown fox sedge OBL 4.00
Elymus virginicus Virginia wild rye FACW- 20.00
Glyceria striata fowl manna grass OBL 2.00
Leersia oryzoides rice cut grass OBL 2.00
Scirpus atrovirens dark green rush OBL 2.00
Spartina pectinata prairie cord grass FACW+ 1.00

Temporary Cover
Avena sativa common oat *NL 537.00

Lolium multiflorum annual rye FACU 112.00
Forbs

Alisma spp. water plantain (various 
mix)

NL 3.00

Angelica altropurpurea great alngelica OBL 1.00
Aster puniceus bristly aster OBL 0.75

Aster umbellatus flat-top aster FACW 0.25
Bidens cernua nodding bur marigold OBL 2.50

Campanula americanus tall bellflower NL 0.25
Cephalanthus
occidentalis

buttonbush OBL 0.50

Helenium autumnale sneezeweed FACW+ 2.00
Heracleum lanatum cow parsnip NL 0.75

Hibiscus moscheutos swamp rose mallow OBL 2.00
Lobelia siphilitica great blue lobelia FACW+ 1.50

Mimulus ringens monkey flower OBL 1.25
Rudbeckia laciniata wild golden glow FACW+ 0.75

Verbesina alternifolia wingstem FACW 2.00
Total 712.50 oz/acre

44.53 lbs/acre
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Table 3: Emergent Wetland Seed Mix (Zones D and E) and Indicator Status
Scientific Name Common Name Indicator

Status
Ounces/Acre

Permanent Grasses/Sedges/Rushes
Carex comosa bristly sedge OBL 2.50

Carex lacustris common lake sedge OBL 0.25
Carex lurida bottlebrush sedge OBL 4.00

Carex vulpinoidea brown fox sedge OBL 6.00
Eleocharis ovata blunt spike rush OBL 1.00
Juncus effusus common rush OBL 1.00

Leersia orzyoides rice cut grass OBL 3.00
Scirpus acutus hard-stemmed bulrush OBL 2.50
Scirpus pungens chairmaker’s rush NO 4.00
Scirpus validus great bulrush OBL 6.00

Temporary Cover
Avena sativa common oat *NL 360.00

Lolium multiflorum annual rye FACU 104.00
Forbs

Acorus calamus sweet flag OBL 1.00
Asclepias incarnata swamp milkweed OBL 1.50

Alisma spp. water plantain (various 
mix)

NL 2.00

Cephalanthus
occidentalis

buttonbush OBL 1.00

Decodon verticillatus swamp loosestrife OBL 1.25
Eupatorium maculatum spotted joe-pye weed OBL 0.50

Hibiscus spp. rosemallow (various 
mix)

*NL 3.00

Iris virginica blue-flag iris OBL 6.00
Lobelia cardinalis cardinal flower OBL 0.25
Lobelia siphilitica great blue lobelia FACW+ 1.50

Ludwigia alternifolia seedbox OBL 0.25
Mimulus ringens monkey flower OBL 1.00

Peltandra virginica arrow arum OBL 16.00
Pontederia cordata pickerel weed OBL 10.00

Sagittaria latifolia broad-leaved arrowhead OBL 2.00
Sparganium americanum American bur reed OBL 2.00
Sparganium eurycarpum common bur reed OBL 4.00

Verbena hastata blue vervain FACW+ 1.00
Zizania aquatica wild rice OBL 8.00

Total 556.50 oz/acre
34.78 lbs/acre
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Table 4: Slope Stabilization Seed Mix (Zone J and Berms) and Indicator Status
Scientific Name Common Name Indicator

Status
Ounces/Acre

Permanent Grasses/Sedges/Rushes
Andropogon gerardii Big Bluestem FAC- 48.00

Bouteloua curtipendula Side-Oats Gramma *NL 32.00
Carex sparganioides v. 

cephaloidea
Rough-Clustered Sedge FAC 4.00

Elymus canadensis Canada Wild Rye FAC- 32.00
Panicum virgatum Switch Grass FAC+ 8.00

Schizachyrium scoparium Little Bluestem FACU- 32.00
Sorghastrum nutans Indian Grass FACU+ 32.00

Temporary Cover
Avena sativa common oat *NL 512.00

Lolium multiflorum annual rye FACU 222.00
Total 734.00 oz/acre

57.63 lbs/acre
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Bat Occupancy under a Bridge in Southwestern Indiana 
 

Tom Cervone1, Jaime Sias1, Rusty Yeager1, R. Andrew King2 and Michelle Allen3   
1Bernardin, Lochmueller and Associates, Inc., 6200 Vogel Road, Evansville, IN  47715 

2United States Fish and Wildlife Service, 620 South Walker Street, Bloomington, IN  47403 
3Indiana Department of Transportation, 100 North Senate Avenue, Indianapolis, IN 46204 

  
Abstract 

 
During the course of an Indiana Department of Transportation (INDOT) highway study in 2004 and 2005, 
259 bridges and culverts were surveyed for bats. Only one bridge was found to have roosting bats. In 
2004, federally endangered Indiana bats (Myotis sodalis), little brown bats (Myotis lucifugus) and big 
brown bats (Eptesicus fuscus) were found roosting under this bridge in southwestern Indiana. Two 
eastern red bats (Lasiurus borealis) were also captured near the bridge. Studies in 2006 and 2007 
showed a limited number of eastern pipistrelles (Perimyotis subflavus). The bridge serves as a mating 
site, day/night roost and migratory stop-over for the little brown bat and the federally endangered Indiana 
bat.  It also serves as a maternity roost for the little brown bat.  In lower numbers, big brown bats used the 
bridge throughout the season as a day/night roost. Eastern pipistrelles occasionally roosted under the 
bridge including one individual who died during hibernation. This paper summarizes environmental data 
and observations made at this bridge between October 2006 and December 2007. Because Indiana bats 
extensively used this bridge, maintenance and protection of the bridge should remain a priority. Results 
also suggest bridge surveys should become routine for bats. 

 
Introduction 

 
The Federal Highway Administration (FHWA), various Departments of Transportation (DOTs) and other 
organizations such as Bat Conservation International have studied the use of bridges and culverts by 
bats. These studies have found bats making extensive use of bridges and culverts for both day and night 
roosts (Keeley and Tuttle, 1999; Sandel et al., 2001; Whitby, 2000). In Indiana, most available data simply 
indicate bridges being used as roosts (Duchamp et al., 2004; Whitaker et al., 2004) although one study 
emphasized bridge use by bats as a thermal sink for night roosting during feeding bouts by the Indiana 
bat (Kiser et al., 2002).  
 
Efforts to use bridges as a management tool are rare (Arnett and Hayes, 2000; James and Palmer, 
2007). Given that bat declines and habitat destruction are occurring worldwide, the use of bridges and 
culverts as roosts has become an essential substitute (Keeley and Tuttle, 1999). Bridges can provide day, 
night, maternity and migratory roost sites (Adam and Hayes, 2000; Lance et al., 2001). Bridges can also 
provide temperature stability, predator protection and proximity to foraging areas. Thus, with the loss of 
natural roosts and the ready availability of bridges and culverts, it is not surprising that 24 of 45 species in 
the United States roost in these anthropogenic sites (Keeley and Tuttle, 1999). In the U.S., there are six 
federally endangered bat species, two of which (M. sodalis and Myotis grisescens) roost in bridges 
(Keeley and Tuttle, 1999).  
  
In the U.S., roughly 3,600 highway structures (about 1%) are used by 33 million bats (Keeley and Tuttle, 
1999). Features of bridges that correlate with bat use are well known (Adam and Hayes, 2000; Davis and 
Cockrum, 1963; Erickson, 2002). According to the California Department of Transport (CALTRANS) 
study, major features include: (1) built before 1950; (2) located in a rural area; (3) constructed over a 
waterway; and (4) possess girder construction including concrete, timber and steel materials (James and 
Palmer, 2007). Keeley and Tuttle (1999) found day roosts with expansion joints and crevices protected 
bats from predators and inclement weather. These bridges are typically found in warm areas, constructed 
of concrete, contain crevices, have roost heights at least 10 feet above ground, are rain-watered sealed, 
exhibit full sun exposure and are not situated over busy roadways. Their study found night roosts in open 
areas between support beams where bats gathered to digest food. Such an environment buffers weather 
changes and has a large thermal mass that remains warm at night. Vertical concrete surfaces between 
beams provide protection and are used when heated by full sun exposure (Keeley and Tuttle, 1999).  
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This paper summarizes environmental data and observations made at a bridge located in southwestern 
Indiana between October 2006 and December 2007. The purpose of this study was to discover what 
species use this bridge at different times of the year and to learn which features of the bridge make it 
important for roosting and migratory bats. 
 
Description of Study Area 
This bridge spans a large river in southwestern Indiana. The exact location is being withheld at the 
request of United States Fish and Wildlife Service (USFWS) to prevent disturbance to the bats by 
unauthorized visitors. It is located on a two-lane road through a rural setting. It was built in 1940 with 10 
spans and is 300 meters long. The north and south reinforced concrete girder spans have full depth 
concrete sidewalls (similar to wing walls) that are open inside and secreted into a hillside which creates 
the appearance of a cave. The bearing of the bridge is 20º northeast with prevailing winds from the 
southwest (Figures 1 and 2).  
 

  
Figure 1: Front, Top & Side Views of Bridge (S – Stringers, CB – Cross Beams, FE – Fence and GR – Ground) 
 
Both ends of the bridge are separated from river water by 60 meters or more. There is a cleared area 
approximately six meters wide on both sides of the bridge at which point a riparian woods of green ash 
(Fraxinus pennsylvanica), eastern cottonwood (Populus deltoides), silver maple (Acer saccharinum) and 
American sycamore (Platanus occidentalis) begins. The underside of the bridge has cracks and crevices. 
The ground under the bridge has no vegetation and is terraced from the opening to the back. For this 
paper, data from both the north and south ends were compiled to represent the complete bridge. 
 

 
Methodology 

 
Presence of bats (especially the Indiana bat) near concentrations of graffiti prompted INDOT, FHWA and 
the USFWS to install a 6-foot chain-linked fence with locked gates in April 2006 at both ends of the 
bridge. In September 2007, signage was erected that stated coordination with INDOT and USFWS was 
required prior to work on or within 200 feet of the bridge.  
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                    Figure 2: North Side of Bridge            Figure 3: Roosting Bats Using Seam Below Fillet 

 
 
Biologists were contracted by INDOT and FHWA to study the bats under the bridge. Preliminary reviews 
occurred from April to September 2006. In October 2006, 37 formal surveys began and were conducted 
through December 2007. Sampling usually occurred between 1100 and 1300 hours. Data collected 
included number of bats by species, locations and behaviors. The underside of each end of the bridge 
was divided into sections and tiers using stringers and cross beams (Figure 1).  
 
Generally, sampling was weekly in fall (September through November) when bats tend to leave for their 
hibernacula (Bryan et al., 2004) and spring (March through May) when bats normally emerge from 
hibernation and move to their summer habitat. Surveys in summer (June through August) and winter 
(December through February) were monthly.  
 
Air temperatures, substrate temperatures and relative humidity were measured with an Extech IR 
thermometer and humidity reader in each section of the bridge. Lighting under the bridge was measured 
using an Extech light meter in each tier. Noise was measured using a Larson Davis DSP 82 SLM and a 
Larson Davis CAL 200 acoustic calibrator both on the underside and top of the bridge. Wind speed was 
measured using a Kestrel 1000 Pocket Weather Meter. In 2007, a 24-hour survey was completed from 
1200 hour on 28 September until 1200 hour on 29 September.  
 
Roosting bats and their stains on the concrete occurred primarily along a seam on the stringers below the 
fillet (a weld of triangular or fillet shaped cross-section between two pieces at right angles) of the concrete 
ceiling or deck (Figure 3). Calipers were used to measure seam depths in areas associated with bat 
staining and in areas not stained. Seams were not present on the outside walls (wing walls); however, 
there were some irregularities in the concrete. 
 
Ladders were erected under the bridge for closer observation of bats. Caution was taken to minimize 
disturbance to the bats.  

 
 

Results and Discussion 
 

In Indiana, there are over 18,000 state and county bridges (B. Dittrich, personal communications) with 
INDOT responsible for 5,617 of them (INDOT, 12/12/07). During the course of an INDOT highway study 
in 2004 and 2005, 259 bridges and culverts were surveyed for bats. Only one bridge was found to have 
roosting bats. This bridge is located in southwestern Indiana and was found to have federally endangered 
Indiana bats, little brown bats and big brown bats with two red bats mist netted near the bridge (Bryan et 
al., 2004; Kudlu and Brack, 2005). Later studies in 2006 and 2007 showed a limited number of eastern 
pipistrelles under the bridge. 
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Seams 
Average seam depth within stained areas was 2.9 millimeters (n = 50); average seam depth outside 
stained areas was 2.0 millimeters (n = 50). Selection of sampled sites was random.  
 
Outside walls (wing walls) did not have seams; however, they had some irregular surface areas which 
could be used as foot holds. This may explain why only 4% of bats (121 out of 3,176 bats) were observed 
roosting there.   
 
Staining 
Stains were visible year round and tended to be centrally located along stringers. Staining was not 
observed within 0.5 meter from cross beams and no bats were seen roosting in these areas. Staining was 
also not present along stringers closer than 1.2 to 1.5 meters from the ground even though bats had 
seams for roosting.  Avoidance of predators is a likely explanation in both cases. On one occasion, a 
domestic cat (Felis catus) was observed under the bridge, while raccoon (Procycon lotor) tracks were 
routinely noted. Keeley and Tuttle (1999) found bats prefer the highest roost heights.  In addition, some 
bats were seen roosting in between loose concrete that had separated from the deck of the bridge.   
 
Noise and Vibrations 
On 3 May 2007 traffic counts from 1100 until 1200 hour and from 1330 until 1430 hour were 216 and 252 
vehicles, respectively (70% to 80% cars). Noise levels above the bridge were 81.4 to 84.6 decibels, while 
under the bridge were 84.1 to 85.0 decibels. Generally, bats did not appear affected by traffic above or 
vibrations conducted through the concrete. However, more intense vibrations caused bats to take to the 
air, but to ultimately return to roosting. Results are similar to Keeley and Tuttle’s (1999) findings where 
bats appeared to be habituated to vibrations and sounds associated with normal traffic.    
 
Lighting and Wind 
On 26 October 2007 measurements under the bridge were 162 or less lux, while above the bridge they 
were 9,688 or greater lux. Under the bridge and moving to the back, each tier measured fewer lux. On the 
north side, bats preferred darker roosting areas: 1,327 bats (45%) roosted in the back, 1,026 (34%) 
roosted in the middle and 631 (21%) were in the front. On 5 December 2007, wind exterior to the 
underside of the bridge averaged 2.7 miles per hour (mph) with wind speeds under the bridge in all tiers 
measuring 0 mph.  
 
Air Temperature 
Average air temperatures at the time of surveys ranged 5.1°C to 31.6°C in spring and 5.0°C to 28.9°C in 
fall. During summer, average air temperatures ranged 25.0°C to 33.0°C and in winter, they ranged -1.2°C 
to 21.3°C (Figure 4). 
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Relative Humidity 
Average relative humidity ranged 47.8% to 83.2% in spring and 38.8% to 78.9% in fall. During summer, it 
measured 42.8% to 76.4%; in winter it ranged 49.6% to 78.6% (Figure 5). 
 
There does not appear to be a difference between the bridge’s physical characteristics and environmental 
measurements between the north and south ends. However, an obvious variation is the north side has 
four more sections; therefore, a greater surface area available for roosting.  This may explain why the 
north side always had more bats than the south side.   
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Figure 5 

 
Indiana Bats 
Preliminary observations in April, May, June, July, August, September and October 6 of 2006 showed 
Indiana bats using the bridge in the fall.  They first started arriving in August and their numbers increased 
in September.  The number of each species was first recorded on October 13 and showed 76, 68, 28, 1, 
35, 14, 10 and 8 on October 13, 20, 27, 30 and November 3, 8, 16 and 21 respectively.  No Indiana bats 
were observed during surveys on November 30 or December 21.  Most of the Indiana bats left after 
November 3 except for a cluster that remained until late November.  Subsequent to the October and 
November visits, it became apparent this bridge was more than a summer roost for bats; it appears the 
bridge also serves as a “stop over” for bats during migration. Figure 6 shows the average number of 
Indiana bats per month from October 2006 to December 2007. 
 

Number of Indiana Bats During Study
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Figure 6 

 
In 2007, surveys were conducted 19 January and 21 February with Indiana bats first observed under the 
bridge on 28 March (n=3). Spring numbers were low and highly variable (April 4, 11, 18, 24 and May 3 - 
12, 0, 0, 5 and 0 Indiana bats respectively), and peaked May 8 (n=18) and May 30 (n=17). Four Indiana 
bats were observed 13 June 2007.  No Indiana bats were observed 13 July or 13 August 2007 (their 
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maternity season). On 23 August, four Indiana bats were observed at the bridge, presumably the first fall 
migrants. No Indiana bats were seen on 24 August and 30 August, and 1 Indiana bat was observed 7 
September.  Mating was observed on 29 September 2007.  A 24-hour survey from September 28 (noon) 
to September 29 (noon) showed a maximum number of 40 Indiana bats at 4:00 p.m. and 6 p.m. Indiana 
bats peaked from 14 September to 19 October (September 14 and 21 and October 5, 12, and 19 with 29, 
23, 18, 32 and 36 respectively). 26 October 2007 showed 10 Indiana bats.   
 
During the fall 2007, most Indiana bats left the bridge after 26 October with 1 Indiana bat observed 31 
October, no Indiana bats on 8 November, and presumably the same Indiana bat on 16 November, 20 
November and 5 December. When temperatures warmed the second week of December, this individual 
was not observed 12 December or 19 December 2007. 
 
This bridge is within 15 miles of the largest Indiana bat hibernaculum in its range (n=77,700 in Jan 2007), 
within 25 miles of 12 other Indiana bat hibernacula, and about two miles upstream of a known Indiana bat 
maternity colony. Indiana bats did not use this bridge as a hibernaculum nor have they used other bridges 
as hibernacula (USFWS, 2007). In contrast, Indiana bats frequently are found hibernating in a variety of 
other man-made structures such as abandoned mines, tunnels and a dam (USFWS, 2007). In the State 
of Indiana, only natural caves currently are known to serve as hibernacula (Whitaker et al., 2007). 
 
Little Brown Bats 
Little brown bats are the most common bat roosting under this bridge.  In 2006, most little brown bats left 
the bridge after 3 November (October 13, 20, 27, 30 and November 3 showed 22, 44, 44, 7 and 27 
respectively).  Numbers on 8 November and 16 November showed 6 little brown bats, 1 little brown on 21 
November and no little brown bats on 30 November and 21 December.   In 2007, the earliest arrival of 
little brown bats presumably was 28 March (n=10). Numbers remained low at 24, 8, 0, 13 for April 4, 11, 
18 and 24 respectively. Numbers increased to 60, 27 and 173 on May 3, 8, and 30 respectively.  
 
Two sparsely haired, non-volant pups were observed on 8 June with approximately 163 adults. On 13 
June 2007, five pups and 132 adults (including nine pregnant females) were seen. On 13 July, the 
number of little brown bats increased to 250 and no pups were observed; it is assumed they were volant 
by this time. Little brown bats normally have one pup per year (Whitaker et al., 2007) so the large 
increase could be due to recruitment. Mating was observed in many little brown bats on 23 August and 28 
September.  Numbers were high at 349, 364, 359, 225, 182, and 108 on 24 August, 30 August, 7 
September, 14 September, 21 September, and 5 October respectively.  A 24-hour study showed a 
maximum number of 183 little brown bats at 4 p.m. on September 28.  On 12 October, there were 34.   
 
Most little brown bats left the bridge after 19 October (n=4) with only 1 little brown bat recorded thereafter 
(October 26, November 8, December 12 and 19), and none were seen on October 31, November 16, 
November 20 or December 5. Figure 7 shows the average number of little brown bats per month from 
October 2006 to December 2007.  
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Big Brown Bats  
The big brown bat was consistently found under the bridge, but their numbers were 5 or fewer (55% of 
the time) or 10 or fewer (78% of the time).  On 13 July 2007, there were 35 big brown bats, while on 24 
August there were 73.  Whether this increase is related to recruitment by young is unknown, but highly 
possible.  
 
From 30 November 2006 until 19 January 2007, big brown bats were the only bat species observed 
under the bridge. No species of bats were found 21 February 2007. The presence of big brown bats at 
this time of year is consistent with observations that they often hibernate in buildings and are prone to be 
active during winter warm spells (Whitaker et al., 2007). The same pattern was observed in late 2007. 
Figure 8 shows the average number of big brown bats per month from October 2006 to December 2007. 
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Figure 8 

Eastern Pipistrelles  
From 21 November 2006 until 21 December 2006, three eastern pipistrelles were observed under the 
bridge. In 2007, an eastern pipistrelle roosted in the same spot from January through April; it was 
discovered dead at that spot on 11 April 2007. Three other individuals were seen on 3 and 8 May 2007. 
Ferrara and Leberg, (2005) found an increased presence of this species during winter in Louisiana. This 
could suggest they switch from natural roosts to bridges and other man-made structures in the winter.  
More recent information seems to suggest they are using the bridge as a “stop over” in migration. 
 
Red Bats  
Two red bats were mist netted and banded on 3 August 2004 next to the bridge. During surveys in 2006 
and 2007, no red bats were observed using the bridge. The red bat is a solitary species that roosts in 
foliage (Whitaker et al., 2007).  
 
Roosting Behaviors 
It appears Indiana bats, at least while migrating, tend to roost singly or in groups up to 20 individuals. 
They roosted with little brown bats on occasion and with a big brown bat on a couple of occasions. Little 
brown bats also roosted singly or in small groups up to 30 individuals or occasionally up to 70 bats. Big 
brown bats usually roosted singly or in pairs and occasionally with little brown bats.    
 
Banded Bats 
During the 2004 mist netting surveys, 85 bats (51 little brown bats, 24 big brown bats, 8 Indiana bats and 
2 red bats) were banded next to this bridge (Bryan et. al., 2004). During subsequent surveys in 2006 and 
2007, notes were taken on any banded bats.   
 
Eight Indiana bats were banded at the bridge in 2004. During 2006 to 2007 surveys, only one banded 
Indiana bat was seen although 376 Indiana bats were observed. It is possible that many of the 376 bats 
observed were repeat visitors; it is also probable that thousands of Indiana bats use this bridge during 
migration during a single calendar year. 
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Twelve of 51 little brown bats banded at the site were later observed. Three of these were caught on two 
separate occasions. Total number of little brown bats observed under the bridge was 2,462. No banded 
big brown bats were observed. 
 
24-Hour Study  
During a 24-hour survey from 1200 hour September 28 to 1200 hour September 29, 1,699 bats were 
counted including 1,329 little brown bats (78%), 241 Indiana bats (14%) and 129 big brown bats (8%). 
Number of big brown bats stayed fairly constant (x=10, SD=3), while Indiana bats (x=19; SD=15) and little 
brown bats (x=102; SD=62) varied during the 24-hour period (Figures 9 and 10). Average number of bats 
between noon and dusk was 217; nighttime (dark) was 48; and morning (post-dark) was 124. 
Approximately 50 bats left from under the bridge between 1800 and 2000 hour with more of a decline 
from 2000 to 2200 hour (~150 bats). Between 2400 and 0600 hour, the number of bats under the bridge 
remained fairly constant (x=49; SD=13); by 0800 hour, many bats returned to the bridge (~115); and for 
1000 and 1200 hours was 130 and 126 respectively. At the end of the study, there was about 90 fewer 
bats under the bridge. Observations during this study included two separate matings by Indiana bats and 
a movement by bats to higher elevations which may be explained by bats preferring the highest, darkest 
locations (Keeley and Tuttle, 1999) or moved to higher elevations to be further away from investigators.  
 
Relative humidity in the 24-hour study ranged 30.8% - 82.6% with the lowest readings from 1200 - 1800 
hour (30.8% - 50.0%) and highest readings from 0200 - 0800 hour (53.8% - 82.6%). Air temperatures 
ranged 11.9ºC - 30.1ºC with warmest temperatures from 1200 - 1600 hour (25.6ºC - 30.1ºC) and coolest 
temperatures from 0400 - 0800 hour (11.9ºC - 14.6ºC). Substrate temperatures were warmer than air 
temperatures from 2000 - 0800 with lowest at 2000 (+ 0.2ºC) and highest at 0800 (+ 8.0ºC).  
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Figure 9 
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