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Introduction

Potential impacts of each preliminary alternative were calculated using spatial data sets and ArcGIS
(ESRI) software, which is a geographic information system (GIS). This document describes the GIS
methodology used in the Mid-States Corridor Screening of Alternatives Report (Screening Report). This
appendix provides a

description of the

development of the GIS Midstate Corridor Study -
database for the Screening e bt =it S TS ST W\ i
Report and how the data were ot Mies o

used to identify potential
impacts of alternatives within
the 12-county study area
(Figure 1).

This study area consists of
counties bounded by the area 1
including I-69 on the west and
north, SR 37 on the east, and
the Ohio River on the south.
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Figure 1: Mid-States Corridor
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What is a Geographic Information System?

A geographic information system (GIS) is a computer-based system that allows performance of “location
analytics.” GIS is a method to capture, store, and display information related to specific positions on the
Earth’s surface. It allows for comparative analysis and represents geographic data using software and
tools. GIS software allows you to overlay information and query it in terms of attributes and spatial
relationships. There are two main types of GIS data: vector and raster. Vector data includes points,
lines, and polygons. Examples of vector data are a residence (point); a street (line) and a neighborhood
boundary (polygon). Raster data is a grid data, including images comprised of pixels. Each cell in the grid
contains a value representing information, such as temperature, elevation or color value.

Database Compilation

A GIS database encompassing the entire 12-county study area of the Mid-States Corridor has been
compiled. A GIS database is a collection of geographic dataset layers assigned a project coordinate
system. The specified coordinate system and units for the Mid-States Corridor is Indiana State Plane East
Zone, North American Datum (NAD) 1983, feet.

The GIS database organization streamlines the capabilities, quality, and consistency with respect to
comparative analysis. Attribute data is contained within each dataset to provide quantitative data and
qualitative descriptions in addition to the location information. Metadata is a document that includes
information about the source of the GIS dataset and when and how it was created.

The GIS database was the repository for the project resource data throughout the alternatives screening
process. It will continue to be used throughout the project. It simplifies the ability to prepare detailed
environmental resource maps for public display exhibits and was used to avoid and minimize impacts as
part of the definition of initial alternatives.

Impact Calculations

Impacts to specific resources were calculated using various geoprocessing tools. First, representative
alignments created for each alternative in Computer Aided Design (CAD) software by the engineering
design team were imported into the GIS database. Buffers were calculated for the representative
alignment alternative linework using appropriate segmentation and buffer width for the various facility
types, terrain, and land-use type within the study bands as determined by the engineering design team.
(Table 1). Existing rights-of-way of US 231 and SR 37 were removed from the resulting buffers. Resource
layers overlaying each buffer area were clipped to its boundaries and subsequently quantified for
impacts. Clipped resources had their geometry calculated in the form of total area (acres) or total length
(feet). For some resources (parcels and historic structures) total counts were used to tally impacts.
Table 2 (at the end of this document) provides the results from the impact analysis of the resources data
sets and is summarized by the three sections of the study bands for each of the representative
alternative alignments and each facility type.
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Table 1: Impact Calculation Buffer Widths

Facility Type Design Type | Terrain Type | Buffer Width
Freeway Urban Level 350
Freeway Rural Level 400'
Freeway Rural Rolling 600’

Expressway Urban Level 350

Expressway Rural Level 400'

Expressway Rural Rolling 600"
Super 2 Urban Level 125'
Super 2 Rural Level 300'
Super 2 Rural Rolling 500

Screening Report Data Sets

For the initial screening of preliminary alignment alternatives, selected resource data sets were used to
analyze the impacts of preliminary alternatives. These impacts (along with performance on project goals
and cost) was used to identify alternatives to be carried forward for detailed study in the Environmental
Impact Statement (EIS). The following paragraphs provide details about each data set used for the
impact calculations.

Agricultural and Forested Lands

The evaluation of cropland and forest resource impacts used the U.S. Department of Agriculture (USDA)
2016 National Agricultural Statistics Service (NASS) Cropland Data Layer (CDL). Agriculture impacts
include all commodity types including row crops, grains, hay, seeds, pasture, tree crops, and other
specialty crops such as vegetables. Impacts to forest were calculated by grouping deciduous forest,
evergreen forest, and mixed forest classes.

Cultural Resources?

The assessment and calculation of potential impacts to cultural resources (historic sites and districts) for
the screening alternatives was conducted using the State Historic Architectural and Archaeological
Research Database (SHAARD) published in April 2019 which includes location and description data on
historic districts, buildings, bridges, and miscellaneous objects. The data set includes features that are
listed on the National Register of Historic Places, as well as sites designated as outstanding, notable and
contributing historic features in the Indiana Historic Sites and Structures Survey.

1 For reasons of confidentiality, information about archaeological sites not available at this stage of the analysis.
For archaeological resources, detailed alternatives will be compared for their relative impacts to known sites from
the SHAARD database. The area of potential effects will be identified as the footprint of the working alignment for
each detailed alternative.
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Floodplains

Potential encroachment impacts upon floodplains within the study area were calculated using the
Indiana Department of Natural Resources FIRM Floodplains and Flood Hazard Zones in Indiana dataset,
published January 2019. Analysis was based on the total acreage of Zone A/AE (floodway and 100-year
floodplain) encroached upon by the respective facility type buffer.

Karst Features

Calculation of potential impacts to karst geology features were based on encroachment acreage for each
screening alternative using the Indiana Geological Survey Sinkhole Area and Sinking Stream Basin GIS
coverage layer, published June 2019.

Managed Lands

Impacts to managed lands used the dataset from the Indiana Department of Natural Resources (IDNR),
published June 2019. This dataset included public, non-profit, and privately-owned properties. These
range from national forest, state parks, state recreation areas, municipal parks, nature preserves, fish
and wildlife areas, conservation areas, public access sites, trails, to fish hatcheries. With a few
exceptions, direct impacts to managed lands were avoided during alignment development of the
screening alternatives.

Parcels

The assessment of impacts to residential and business properties was performed using the county land
parcel data set prepared by the Indiana Geographic Information Office (IGIO) as part of the Indiana Data
Sharing Initiative (IDSI), published April 2018. Because estimation of potential residential and business
relocations is not practical at the alternatives screening level, parcel data were used as a surrogate to
assess relative impacts. All parcels designated as “residential” in the data set included single family,
multiple family, mobile home, condominiums, and leased land properties. These properties potentially
range from a single residence on a small lot to a residence on over 40 acres. All parcels designated as
“commercial” or “industrial” in the data set, include a large variety of classifications from heavy
manufacturing, to warehouses, offices, retailers, services, recreation/entertainment, hotels,
apartments, and health care facilities.

Streams

Impacts to streams were calculated using the United States Geologic Survey (USGS) National
Hydrography Dataset (NHD) published April 2019. The NHD linework is a feature-based database that
interconnects and uniquely identifies the stream segments or reaches that make up the nation's surface
water drainage system.

Threatened and Endangered Species

Assessment of potential impacts to threatened and endangered species at the screening alternatives
level was conducted using the IDNR-maintained Indiana Natural Heritage Data Center database,
published August 2019, that includes documented occurrences of state and federally listed species.

Points in the database representing the locations of listed species were buffered by 1,000 feet. Impacts
were then calculated by a count of species buffers overlaid by alternative buffers. This ensured that
species and habitats presence that might not be well represented by a single observation point would be
quantified.
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In order to preserve confidentiality, impacts are categorized by ranges. These ranges correspond to
“quintiles.” The difference between 0 impacts (which occurred in some sections for some alternatives)
and the highest number of impacts (for a single end-to-end alternative) were evenly divided into five
groups. Each group (or quintile) corresponds to one-fifth of the numerical range of impacts. For
measures of impacts to Threatened and Endangered Species, each alternative has a designation ranging
from “X” to “XXXXX.” “X” represents impacts in the lowest one-fifth, and “XXXXX" represents impacts in
the highest one-fifth. Other designations correspond to impacts in the second (XX), third (XXX) and
fourth (XXXX) quintile of the range of impacts. These designations are used in Table 3-1 through Table 3-
3 of the Screening of Alternatives Report.

Wetlands

Impacts to wetlands were calculated using the U.S. Fish and Wildlife Service (USFWS) National Wetland
Inventory (NWI) data set downloaded September 2019. Wetlands within the NWI system are
determined through interpretation of aerial photography, NRCS soil data, location within the landscape
(i.e., floodplain), previous wetland investigations, and other sources. The acreage of wetland impacts for
each alternative was grouped into two categories: 1) wetlands including palustrine forest (PFO), shrub
(PSS), and emergent (PEM); and 2) ponds (PUB, PUS).

Screening Report Resource Impacts

Table 2 provides a detailed breakdown of the impacts for 10 different alternatives alignments. Impacts
within the table are segmented by different facility type alternatives (freeway, expressway, and Super-
2), and by project segment (Segment 1, Segment 2, and Segment 3). The resulting combination of 10
alignments and three facility types resulted in impact calculations for twenty-eight (N=28) different
alternatives. Alignment R was only considered for the Super-2 facility type, while all other alignments
were considered for all three facility types.

In order to compare impacts across all the ten alternatives, between the three segments, and between
the three facility types, data are presented in one comprehensive table. Facility types for each
alternative were coded with a number.

e Freeway facility types were represented by -1: (A-1; B-1,; C-1 G-1; K-1; M-1; N-1; O-1; P-1).
e Expressway facility types were represented by -2: (A-2; B-2; C-2 G-2; K-2; M-2; N-2; O-2; P-2).
e Super-2 facility types were represented by -3: (A-3; B-3; C-3 G-3; K-3; M-3; N-3; O-3; P-3; R-3).
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Table 2: Resource Impact Table by Section and Facility Type

Section 1
Alternatives A B C G K M N o P R
Facility Type (1=Freeway;
2=Expressway; 3=Super-2) Al | A2 A-3 B-1 | B2 B-3 c1 | c2 c-3 G1 | G2 G-3 K-1 K-2 K-3 M1 | M2 M-3 N1 | N2 N-3 01 | 02 0-3 P1 | P2 P-3 R-3
Total Floodplain Impacts acres 26 0 0 26 0 0 26 0 0 26 0 0 26 0 0 26 0 0 26 0 0 26 0 0 26 0 0 0
NWI (Pond) acres 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 0
NWI (Emergent, Forested/Shrub) acres 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 0
TOTAL FT Stream Impacts feet | 2695 | 0O 0 2695 | 0 0 2,695 | 0 0 2,695 0 0 2,695 0 0 2695 | © 0 2,695 | 0 0 2695 | 0 0 2695 | © 0 0
Agricultural acres 36 0 0 36 0 0 36 0 0 36 0 0 36 0 0 36 0 0 36 0 0 36 0 0 36 0 0 0
- i acres 28 0 0 28 0 0 28 0 0 28 0 0 28 0 0 28 0 0 28 0 0 28 0 0 28 0 0 0
% Industrial / Commercial - 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 0
5 Industrial / Commercial acres 5 0 0 5 0 0 5 0 0 5 0 0 5 0 0 5 0 0 5 0 0 5 0 0 5 0 0 0
& Residential - 21 0 0 21 0 0 21 0 0 21 0 0 21 0 0 21 0 0 21 0 0 21 0 0 21 0 0 0
Residential acres 4 0 0 4 0 0 4 0 0 4 0 0 4 0 0 4 0 0 4 0 0 4 0 0 4 0 0 0
Historic Siteécft‘; f;fz’n ‘Zj’ 9, Notable, 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
e B acres 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Confidential-Managed Lands acres 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Copceiai egz;;’:r )Sp LD s 4 X X X X X X X X X X X X X X X X X X X X X X X X X X X X
Sinkhole & Sinking Stream Areas acres 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Section 2
Alternatives A B C G K M N (0] P R
Facility Type (1=Freeway;
2=Expressway; 3=Super-2) A1 A-2 A3 B-1 B-2 B-3 c1 c-2 c-3 G-1 G-2 G-3 K-1 K-2 K-3 M1 | M2 | M3 N-1 N-2 N-3 0-1 0-2 0-3 P-1 P-2 P-3 R-3
Total Floodplain Impacts acres | 104 104 78 104 104 78 140 140 103 140 140 103 261 261 197 311 311 235 261 261 197 367 367 277 311 311 235 35
NWI (Pond) acres 10 10 7 10 10 7 10 10 7 10 10 7 12 12 8 2 2 2 12 12 8 2 2 1 2 2 2 1
NWI (Emergent, Forested/Shrub) acres 20 20 15 20 20 15 35 35 25 35 35 25 98 98 73 31 31 23 98 98 73 32 32 24 31 31 23 9
TOTAL FT Stream Impacts feet | 28631 | 28,631 | 21,151 | 28,618 | 28,618 | 21,134 | 33,949 | 33,949 | 24,701 | 33,949 | 33,949 | 24,701 | 42,491 | 42,491 | 32,025 | 34,150 | 34,150 | 27,075 | 42,491 | 42,491 | 32,025 | 39,181 | 39,181 | 30,735 | 34,154 | 34,154 | 27,095 | 8,078
Agricultural acres | 559 559 420 560 560 421 808 808 607 808 808 607 717 717 536 658 658 494 717 717 536 706 706 530 658 658 494 59
~ i acres | 108 108 80 107 107 80 154 154 115 154 154 115 317 317 237 266 266 197 317 317 237 306 306 226 266 266 197 27
% Industrial / Commercial - 0 0 0 0 0 0 0 0 0 0 0 0 8 8 8 3 3 2 8 8 8 3 3 2 3 3 2 295
5 Industrial / Commercial acres 0 0 0 0 0 0 0 0 0 0 0 0 9 9 5 8 8 6 9 9 5 8 8 6 8 8 6 34
73 Residential - 72 72 62 73 73 61 105 105 91 105 105 91 62 62 53 40 40 33 62 62 53 43 43 35 40 40 33 444
Residential acres 62 62 47 62 62 47 %0 %0 69 90 90 69 68 68 52 38 38 28 68 68 52 41 41 30 38 38 28 57
Historic Siteéo(st‘; f;ff;; dg’;’ 9, Notable, . 0 0 0 0 0 0 2 2 1 2 2 1 0 0 0 2 2 1 0 0 0 2 2 1 2 2 1 29
e B acres 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Confidential-Managed Lands acres 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CTGE RGP R P ) X X X X X X X X X X X X X X X X X X X X X X X X X X X X
Buffer) #
Sinkhole & Sinking Stream Areas acres 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table 2..continued: Resource Impact Table by Section and Facility Type

Section 3
Alternatives A B C G K M N o P R
Facility Type (1=Freeway;
2=Expressway; 3=Super-2) A1l A-2 A3 B-1 B-2 B-3 c1 c-2 c3 G-1 G-2 G-3 K-1 K-2 K-3 M1 | M2 | M3 N-1 N-2 N-3 01 0-2 03 P-1 P-2 P-3 R-3
Total Floodplain Impacts acres 49 49 38 130 130 97 77 77 57 109 109 81 188 188 140 464 457 367 283 266 211 192 175 149 188 188 140 26
NWI (Pond) acres 0 0 0 6 6 6 11 11 8 3 3 1 4 4 2 9 9 6 10 10 7 6 6 5 4 4 2 2
NWI (Emergent, Forested/Shrub) | acres 16 16 12 16 16 12 2 2 1 4 4 2 7 7 4 18 17 12 20 18 15 15 14 11 7 7 4 4
TOTAL FT Stream Impacts feet | 23743 | 23743 | 17,578 | 19,121 | 19,121 | 14,838 | 14,884 | 14,884 | 11,476 | 31,303 | 31,303 | 22,811 | 41,956 | 41,956 | 30,364 | 56,204 | 58,182 | 47,260 | 85,560 | 82,084 | 65,370 | 72,967 | 66,242 | 55,313 | 41,956 | 41,956 | 30,364 | 17,131
Agricultural acres | 684 684 514 | 761 761 573 668 668 497 1039 | 1039 | 777 889 889 664 850 831 662 881 859 690 743 701 585 889 | 889 664 65
o I acres 87 87 64 114 114 84 224 224 167 464 | 464 347 583 583 436 | 1704 | 1669 | 1357 | 1571 | 1525 | 1243 | 1422 | 1372 | 1143 | 583 583 436 178
g Industrial / Commercial . 0 0 0 0 0 0 4 4 4 1 1 0 0 0 0 40 4 3 72 5 5 122 7 6 0 0 0 106
5 Industrial / Commercial acres 0 0 0 0 0 0 6 6 4 0 0 0 0 0 0 24 5 3 33 11 8 53 6 5 0 0 0 33
73 o . 38 38 34 48 48 42 16 16 11 38 38 29 30 30 23 194 79 69 205 69 62 302 76 67 30 30 23 418
Residential acres 20 20 14 32 32 24 25 25 18 44 44 32 40 40 29 141 113 91 130 99 80 178 124 103 40 40 29 222
Historic Si teéggt’;g%’n‘g’g’ Notable, 4 1 1 1 3 3 3 2 2 2 3 3 3 2 2 2 3 3 3 5 5 5 8 7 6 2 2 2 24
e e acres 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Confidential-Managed Lands acres 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 252 252 210 1 0 0 0 0 0 13
Confiden t""/"}’tegz'fg;fp ecies (1000 4 X X X X X X X X X XX XX XX XX XX XX XX X X XXX | XXX XX XXX XX XX XX XX XX X
Sinkhole & Sinking Stream Areas | acres 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 163 183 152 706 700 584 | 568 | 482 | 402 0 0 0 0

Facility Type (1=Freeway;
2=Expressway; 3=Super-2) units A1 A2 A-3 B-1 B-2 B-3 c1 c-2 c3 G-1 G2 G-3 K-1 K-2 K-3 M1 | M2 | M3 N-1 N-2 N-3 01 0-2 03 P-1 P-2 P-3 R-3
Total Floodplain Impacts acres | 179 153 116 260 234 175 243 217 161 275 249 185 475 449 337 801 | 769 602 570 527 408 585 542 425 525 | 499 375 61
NWI (Pond) acres 11 10 7 17 16 12 21 21 15 14 13 8 16 16 10 12 11 8 22 21 15 9 8 6 7 6 3 3
NWI (Emergent, Forested/Shrub) | acres 37 36 26 37 36 27 37 36 26 39 39 27 105 105 78 50 48 35 118 116 88 48 46 35 38 37 27 14
TOTAL FT Stream Impacts feet | 55069 | 52,374 | 38,729 | 50,434 | 47,738 | 35972 | 51,529 | 48,833 | 36,178 | 67,948 | 65,252 | 47,512 | 87,143 | 84,447 | 62,390 | 93,050 | 92,332 | 74,335 | 130,747 | 124,575 | 97,396 | 114,844 | 105,423 | 86,048 | 78,806 | 76,110 | 57,459 | 25,209
Agricultural acres | 1,278 | 1,243 | 934 | 1,357 | 1,321 | 994 | 1512 | 1,476 | 1,104 | 1,883 | 1,848 | 1,384 | 1,642 | 1606 | 1,200 | 1,544 | 1,488 | 1,155 | 1,634 | 1576 | 1,226 | 1,484 | 1,407 | 1,115 | 1,583 | 1,547 | 1,158 | 124
Forests acres | 222 194 144 249 221 164 406 378 281 647 619 462 928 900 673 | 1,998 | 1,935 | 1,554 | 1,916 | 1,841 | 1,480 | 1,756 | 1,677 | 1,369 | 878 850 633 205
Industrial / Commercial # 8 0 0 8 0 0 12 4 4 9 1 0 16 8 8 51 7 5 88 13 13 133 10 8 11 3 2 401
Industrial / Commercial acres 5 0 0 5 0 0 11 6 4 5 0 0 14 9 5 37 13 9 47 20 13 66 14 11 13 8 6 67
Residential # 131 110 9% 142 121 103 142 121 102 164 143 120 113 92 76 255 119 102 288 131 115 366 119 102 91 70 56 862
Residential acres 86 82 62 98 94 71 120 116 87 138 134 101 113 109 81 183 151 119 203 168 131 223 164 133 82 78 57 279
H ’ﬁzgfbf’e teéo(,?; ZS,ZZ, ‘Z;’g’ # 1 1 1 3 3 3 4 4 3 5 5 4 2 2 2 5 5 4 5 5 5 10 9 7 4 4 3 53
Historic Districts acres 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Confidential-Managed Lands acres 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 252 252 210 1 0 0 0 0 0 13
Confidential ";:gli;j?;fp ecies (1000 |, X X X XX XX XX X X X XXX XX XX XXX XX XX XXX X X XOX | XX | oxxx | xxxx XX XX XX XX XX XX
Sinkhole & Sinking Stream Areas | acres 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 163 183 152 706 700 584 568 482 402 0 0 0 0
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