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CHAPTER 4. CUMULATIVE IMPACTS AND OTHER
REQUIRED CONSIDERATIONS

4.1 INTRODUCTION

Cumulative impacts are defined as “the impact on the environment which results from the incremental
impact of the action when added to other past, present, and reasonably foreseeable future actions
regardless of what agency (federal or nonfederal) or person undertake such other actions” (40 CFR
1508.7). CEQ interprets this regulation as referring only to the cumulative impact of the direct and
indirect effects of a proposed action and its alternatives when added to the aggregate effects of past,
present, and reasonably foreseeable future actions (CEQ 2005). CEQ regulations implementing NEPA
require the assessment of cumulative impacts be taken into consideration in the decision-making process
for Federal projects, plans, and programs. Cumulative impacts need to be analyzed in a meaningful
manner that considers the specific resource, ecosystem, and human community being affected by the
alternatives and should be considered for all alternatives, including the No Action Alternative (CEQ
1997).

4.2 CUMULATIVE IMPACTS METHODOLOGY

The cumulative impacts analysis done for this FEIS is consistent with CEQ regulations and considers the
environmental impacts of the alternatives when added to impacts of past, present, and reasonably
foreseeable future actions for each resource for which direct and indirect impacts were identified in
Chapter 3. These steps were followed to analyze cumulative impacts in this FEIS:

1. Identify resources affected and summarize the types of direct and indirect impacts to each
resource from the C-HC Project, as described in Chapter 3.

2. Establish resource-specific spatial and temporal boundaries for analyzing cumulative impacts.
Spatial boundaries delineate the area where past, present, and reasonably foreseeable future
actions have taken place, are taking place, or could take place and result in cumulative impacts on
the affected resource when combined with the impacts of the alternatives being considered.

Table 4.2-1 provides an overview of the spatial boundary for each resource area. The temporal
boundary describes how far into the past and forward into the future actions should be considered
in the impact analysis. The temporal boundary for resources analyzed in the EIS is the estimated
duration of impacts, which for most resources is the life of the C-HC Project (estimated to be

60 years). A few resources that would only result in direct or indirect impacts during the
construction period of the C-HC Project have shorter temporal boundaries for cumulative impacts
analysis.

3. Identify the cumulative action scenario (presented in Section 4.3), which includes looking at the
present and reasonably foreseeable future actions to be included in the impact analysis for each
specific resource identified. The cumulative effects of past actions are accounted for in the
description of the affected environment presented for each resource in Chapter 3; therefore, no
past projects are included in the cumulative action scenario.

4. Identify the types of cumulative impacts (direct/indirect from the C-HC Project + incremental
impacts from the projects listed in the cumulative action scenario) that could result for each
resource impacted by the C-HC Project. For many projects in the cumulative scenario, it was not
possible to assess the context and intensity of each incremental impact due to lack of project-
specific details available. Therefore, RUS estimated the acreages of projects listed in the
cumulative action scenario that overlap with each spatial boundary. For example, there are
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approximately 467,146 acres of present and reasonably foreseeable future projects within the
geology and soils cumulative action analysis area. The 467,146 acres is the sum of all estimated
project areas that overlap the cumulative impact spatial boundary for soils and geology. This
approach provides context for the types and level of cumulative impacts likely to occur for each

resource.

Table 4.2-1. Cumulative Impact Spatial Boundaries by Resource Area

Affected Resource

Cumulative Impact Spatial Boundary

Geology and Soils

The spatial boundary is the seven HUC-8 watersheds crossed by the C-HC Project
alternatives.

Rationale: The direct and indirect impacts to geology and soils would occur within and
immediately adjacent to the proposed C-HC Project ROW. These short-term, moderate and
long-term, minor impacts could contribute to adverse cumulative watershed impacts through
movement of water over the land surface and geologic features. Section 4.4.1 analyzes these
potential cumulative impacts.

Vegetation, including Wetlands
and Special Status Plants

The spatial boundary is the Savanna and Coulee Sections of the Driftless Area Ecoregion
bounded to the north by where the Turkey and Wisconsin Rivers join the Mississippi River.

Rationale: The direct and indirect impacts to vegetation would occur within and immediately
adjacent to the proposed C-HC Project ROW. These moderate (short- and long-term) impacts
could contribute to adverse cumulative vegetation and wetland impacts within these
ecoregions. Section 4.4.2 analyzes these potential cumulative impacts.

Wildlife, including Special Status
Species

The spatial boundary is the Savanna and Coulee Sections of the Driftless Area Ecoregion
bounded to the north by where the Turkey and Wisconsin Rivers join the Mississippi River.

Rationale: The direct and indirect impacts to wildlife would occur within and immediately
adjacent to the proposed C-HC Project ROW. These short-term, minor and long-term,
moderate impacts could contribute to adverse cumulative wildlife impacts within these
ecoregions. Section 4.4.3 analyzes these potential cumulative impacts.

Water Resources and Quality

The spatial boundary is the seven HUC-8 watersheds crossed by the C-HC Project
alternatives.

Rationale: The direct and indirect impacts to water resources would occur within and
immediately adjacent to the proposed C-HC Project ROW. These minor short-term impacts
could contribute to adverse cumulative watershed impacts. Section 4.4.4 analyzes these
potential cumulative impacts.

Air Quality and Climate Change

The spatial boundary for air quality is a 5-mile area surrounding the Proposed Action
alternatives. The spatial boundary for climate change is the United States, to allow for
comparison to the U.S. greenhouse gas emissions estimates.

Rationale: The minor, short-term direct and indirect adverse impacts to air quality would not
extend beyond the 5-mile analysis area. Therefore, it is appropriate to analyze cumulative
impacts within the same spatial boundary as direct and indirect impacts for the C-HC Project.
Section 4.4.5 analyzes these potential cumulative impacts.

Noise

The spatial boundary is a 2-mile analysis area that encompasses the proposed ROW along
each alternative.

Rationale: The minor, short-term adverse direct and indirect noise impacts would not extend
beyond the 2-mile analysis area. Therefore, it is appropriate to analyze cumulative impacts
within the same spatial boundary as direct and indirect impacts for the C-HC Project. Section
4.4.6 analyzes these potential cumulative impacts.

Transportation

The spatial boundary is a 5-mile area surrounding the Proposed Action alternatives.

Rationale: The minor, short-term and moderate, long-term direct and indirect adverse
impacts to transportation would not extend beyond the 5-mile analysis area described in
Section 3.8. Therefore, it is appropriate to analyze cumulative impacts within the same spatial
boundary as direct and indirect impacts for the C-HC Project. Section 4.4.7 analyzes these
potential cumulative impacts.

500
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Affected Resource Cumulative Impact Spatial Boundary

Cultural and Historic Resources The spatial boundary is a 2,000-foot analysis area that encompasses the proposed ROW
along each alternative.

Rationale: The potential for direct and indirect adverse impacts to cultural resources would
not extend beyond the 2,000-foot analysis area. Therefore, it is appropriate to analyze
cumulative impacts within the same spatial boundary as direct and indirect impacts for the C-
HC Project. Section 4.4.8 analyzes these potential cumulative impacts.

Land Use, including Agriculture The spatial boundary is Dane, lowa, Lafayette, and Grant Counties in Wisconsin, and Clayton
and Recreation and Dubuque Counties in lowa.

Rationale: The short-term, moderate and long-term, major adverse impacts to land use
would not occur outside of the six-county analysis area for the C-HC Project. Therefore, it is
appropriate to analyze cumulative impacts within the same spatial boundary as direct and
indirect impacts for the C-HC Project. Section 4.4.9 analyzes these potential cumulative
impacts.

Visual Quality and Aesthetics The spatial boundary is a 2-mile area surrounding the Proposed Action alternatives.

Rationale: The minor to major long-term direct and indirect adverse impacts to visual
resources would not extend beyond the 2-mile analysis area described in Section 3.11.
Therefore, it is appropriate to analyze cumulative impacts within the same spatial boundary
as direct and indirect impacts for the C-HC Project. Section 4.4.10 analyzes these potential
cumulative impacts.

Socioeconomics and The spatial is Dane, lowa, Lafayette, and Grant Counties in Wisconsin, and Clayton and
Environmental Justice Dubuque Counties in lowa.

Rationale: The short-term, moderate and long-term, minor adverse impacts to
socioeconomic conditions would not occur outside of the six-county analysis area for the C-
HC Project. Therefore, it is appropriate to analyze cumulative impacts within the same spatial
boundary as direct and indirect impacts for the C-HC Project. Section 4.4.11 analyzes these
potential cumulative impacts.

Public Health and Safety The spatial boundary is a 300-foot analysis area that encompasses the proposed ROW and
substations along each alternative.

Rationale: The minor, long-term adverse direct and indirect impacts to public health and
safety would not extend beyond the 300-foot analysis area, as described in Section 3.13.
Therefore, it is appropriate to analyze cumulative impacts within the same spatial boundary
as direct and indirect impacts for the C-HC Project. Section 4.4.12 analyzes these potential
cumulative impacts.

Upper Mississippi River National The spatial boundary is Pool 11 of the Refuge, which is between Lock and Dam 10
Wildlife and Fish Refuge (upstream) and Lock and Dam 11 (downstream) on the Mississippi River.

Rationale: The direct and indirect impacts to the Refuge would occur within and immediately
adjacent to the proposed C-HC Project ROW. These impacts could contribute to adverse
cumulative impacts with Pool 11. Section 4.4.13 analyzes these potential cumulative impacts.

4.3 CUMULATIVE ACTION SCENARIO

The cumulative action scenario in Table 4.3-1 describes the present and reasonably foreseeable future
actions that are included in the cumulative impact analysis area for each affected resource identified in
Chapter 3. Thirty projects or actions have been identified that when combined with the proposed C-HC
Project may result in cumulative impacts. The cumulative effects of past actions are accounted for in the
description of the affected environment presented for each resource in Chapter 3; therefore, no past
projects are included in the cumulative action scenario. For the purpose of this analysis, “reasonably
foreseeable” actions are considered where there is an existing decision (e.g., record of decision or issued
permit), a commitment of resources or funding, or a formal proposal (e.g., a permit request). Actions that
are highly probable based on known opportunities or trends (e.g., residential development in urban areas)
are also considered. Speculative future developments (such as those that are not formally proposed or do
not have enough project details to inform analysis) are not considered.
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Table 4.3-1. List of Present and Reasonably Foreseeable Future Projects Considered in the Cumulative Impact Analysis

Project Name

Estimated Project

Size

Project Location

Project Description

Anticipated Project Schedule

Montfort Wind
Project

2,500 acres

Eden, lowa County, WI

Existing wind generation facilities: 30-MW wind electric generation
facility comprising 20 GE 1.5-MW Model S wind turbines (PSCW
2019).

2019-2020

Red Barn Wind
Project

Over 10,000 acres

Grant County, WI

Proposed wind generation facilities with generating capacity of
under 100 MW and would consist of approximately 25 turbines
with capacities of between 2.0 to 4.2 MW each. The proposed
project would utilize equipment such as wind turbines, access
roads, and underground connector lines, among others.

The proposed wind turbines would be between 459 and 656 feet
tall. The project would interconnect at a new substation tap located
adjacent to the existing Lancaster to Eden 138-kV transmission
line (PSCW 2019).

2019-2021

Sugar River Wind
Project

5,870 acres

Jefferson, Green
County, WI

Wind farm project with capacity of 65 MW. The number of acres
expected to be taken out of agricultural production following project
completion is expected to be approximately 24 acres of the
5,870-acre project area (EDF Renewables 2019).

2019-2021

Badger Hollow
Solar Farm

3,500 acres of

leased land within a
10,700-acre project

area

Cobb, lowa County, WI

New solar electric generating facility with capacity of 300 MW,
authorized by PSCW in April 2019. Project is expected to be
constructed in two 150-MW halves with the second half to be
developed later. The project will utilize equipment such as solar
photovoltaic (PV) panels, inverters, and underground connector
lines, among others. Coincident with this project will be the
development of an approximately 5-mile-long, 138-kV generator
tie-line to interconnect the project with the existing electric
transmission system at a new substation that will be located
directly north of the project area, adjacent to the existing Eden to
Spring Green 138-kV transmission line. An environmental
assessment (EA) was also prepared by PSCW (PSCW 2019).

2019-2023

Dane County
Regional Airport
Solar Farm

41 acres

Dane County, WI

A solar energy site is currently being proposed for just north of the
Dane County Regional Airport in south-central Wisconsin.

The project site is 41 acres, and the project is anticipated to
generate 8 MW of electricity from 20,000 solar panels. The project
requires approvals from the Federal Aviation Administration and
the PSCW (Renew Wisconsin 2018; Wisconsin State Journal
2018a).

If approved, construction is expected to
begin in 2019.

J870 and J871 solar Unknown

projects

lowa County, WI

The J870 and J871 solar projects are being developed in
southwestern Wisconsin. The J870 is a 200-MW facility and the
J871 is a 100-MW facility.

Both are expected to be in service by
September 10, 2021.
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Estimated Project

Project Name Size

Project Location

Project Description

Anticipated Project Schedule

ATC wind and solar Unknown
projects: J584,

Dodge, Grant, Green,
lowa, Jefferson,

Proposed

Dodge:

J807, J818, J819, Lafayette, and Rock

J835, J850, J855, Counties, WI -

J947; J1000; J1003;

J1053; J1127;

J1129; J1154; Grant:

J1188; and J1171 -
Green:
lowa:
Jefferson:
Lafayette:
Rock:

projects in the generation queue from ATC by county: 2019-2021

J1171 100 MW of solar with a 138-kV interconnect
(2020); J1003 50 MW of solar with 69-kV interconnect
(2021)

J947 and J1000 50 MW each with 138-kV interconnects
(2020)

J584 60 MW of wind with 69-kV interconnect (2019);
J825 99.9 MW of wind with 138-kV interconnect (2020);
J1127 50 MW of solar with 138-kV interconnect (2021)

J855 100 MW of wind with 138-kV interconnect (2019)

J818 149 MW of solar with 138-kV interconnect (2019);
J1053 400 MW of solar with -149-kV interconnect
(2020); kVJ1154 200 MW of solar with 138-kV
interconnect (2021)

J807 41.4 of wind with 138-kV interconnect (2020); J819
99.9 MW of wind with 138-kV interconnect (2020)

J850 250 MW of solar with 138-kV interconnect (2021);
J1129 65 MW of solar with 138-kV interconnect (2021);
J1188 50 MW of solar with 69-kV interconnect (2020)
(ATC 2018)
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Project Name

Estimated Project

Size Project Location

Project Description

Anticipated Project Schedule

Existing electric
transmission
infrastructure

7,300 acres Throughout the spatial
boundaries shown in
Table 4.2-1

High-voltage electric transmission lines, substations, and electric
distribution lines include:

Existing Montfort Wind Farm, a 30-MW wind electric
generation facility comprising 20 GE 1.5-MW Model S
wind turbines. Each turbine has a hub height of 213 feet
with a rotor diameter of 231 feet, for a total blade tip
height of approximately 329 feet.

Several 138-kV and 69-kV electric transmission lines,
which typically occupy a ROW of 80 to 150 feet in width
or more, depending on a number of factors including
operating voltage and line configuration. Structures
typically range from 60 to 120 feet tall with span lengths
of up to 1,000 feet, depending on terrain and other
variables.

Electric substations typically include fenced-in areas
containing electrical transformers for converting voltage
from one level to another, electrical switching and circuit
protection equipment, and buswork to electrically
connect the various circuits and equipment. Substations
typically occupy parcels which range in size from under
1 acre to 10 or more acres.

Electric distribution facilities typically connect
substations to customer load and comprise primary- and
secondary-voltage electric distribution lines. Other
electric distribution equipment includes switches,
capacitors, transformers, lightning protection devices,
and fusing, among other less-common elements.
Electric distribution lines can be constructed using either
overhead or underground configurations (PSCW 2019).

Existing

Dairyland
transmission
projects

1,114 acres Throughout the spatial
boundaries shown in
Table 4.2-1

Proposed future transmission line and associated infrastructure
improvements include:

Rebuild of LN153 Sand Ridge-Lancaster 69-kV line
Partial rebuild of LN8 Decorah-Postville 69-kV line
New LN196 Platteville Tap Line (69-kV)

Rebuild of IN177 Castle Rock Tap (69-kV)

Partial rebuild of N96 Bell Center-Lancaster 69-kV line

Partial rebuild of LN6 Lancaster-Bell Center-Gays Mill
69-kV line

2019-2025
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Project Name

Estimated Project

Size Project Location

Project Description

Anticipated Project Schedule

ATC transmission
projects

2,238 acres Throughout the spatial
boundaries shown in
Table 4.2-1, only in
Wisconsin.

Proposed future transmission line and associated infrastructure
improvements include:

New substation in Green County, WI

Rebuild of the Sheepskin-Stoughton 69-kV line

Rebuild of Lone Rock — Boscobel 69-kV line

Rebuild of Hillman-Darlington 138-kV line

Rebuild of X-6 Portage-Staff Substation 138-kV line
Rebuild of X-98 Staff-North Randolph Substation 138-kV
line

New T-D Alliant Energy substation in Dane County (Line
13998)

Construction of Edgerton T-D substation

Partial rebuild of Portage-Trienda 138-kV line

West Riverside GIC J390 Kittyhawk substation
Badger-Coulee Transmission Line segments 1-3

2019-2025

ITC transmission
projects

862 acres Throughout the spatial
boundaries shown in
Table 4.2-1.

Proposed future transmission line and associated infrastructure
improvements include:

Removal of Sand Springs — Hopkinton 34-kV lines
New Marion South tap lines (69-kV)

Partial rebuild/upgrade of Oak Hill-Marion 69-kV line
Partial rebuild of Hazleton-Mitchell 345-kV line
Partial rebuild of Wyoming-Wyoming REC 69-kV line
Partial rebuild of Wyoming-Dixon 69-kV line

Partial rebuild of Wyoming-Bennet 69-kV line

New North Liberty-Tharp 69-kV line

New North Liberty-Fairfax 3161kv line

New Morgan Valley-New Beverly 345/161-kV line
Rebuild of Oelwein-Fairbank 69-kV line

New Marion South substation (69-kV)

New Morgan Valley substation (345-kV)

New Beverly substation (345/161-kV)

2019-2025

505



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

Project Name

Estimated Project
Size

Project Location

Project Description

Anticipated Project Schedule

Alliant Energy
Center Campus
Master Plan

1.7 acres

Madison, Dane County,
WI

$30 million for redevelopment of the Alliant Energy Center.
Approximately 500 lineal feet of reconstructed roadway with
enhanced sidewalks and crosswalk improvements.

Estimated costs of $77,395,000 for expansion of the
74,000-square foot exhibition hall, includes site preparation,
building expansion, a new parking lot, landscaping, stormwater
improvements, and a new entry drive and drop-off area. This
project is part of a 30-year Master Plan (Alliant Energy Center
2018).

2019-2024 (Phase 1)

Dane County /
Madison local
recreation projects

2,000 acres of parks

Dane County, WI

These local projects include expanded bike lanes and paths and
include part of a bridge and underpass in the Capital City Trail; a
12-mile bike path in the North Mendota Trail; Ice Age Junction
Path: 2 miles of bike paths along County M; and a 1-mile path
along the West Towne Path from High Point Road to Grand
Canyon Drive (The Capital Times 2016).

2018-2020

Highway M
improvements

2.8 miles; All work is
assumed to occur in
existing Department
of Transportation
(DOT) ROW, so no
new disturbance
anticipated.

Madison and Verona,
Dane County, WI

Project to improve safety and operational deficiencies of County
Highway M. Project is identified in the Madison Area
Transportation Planning Board 2016-2020 Transportation
Improvement Program — Major Projects. The Transportation
Improvement Program proposes complete reconstruction of
County M from Cross Country Road to County S in four separate
phases. Two phases have already been designed and
constructed. The two phases are similar in length and comprise
the 2.86-mile project. The south phase includes the 1.39-mile
section from Cross Country Road to 2,500 feet north of County
PD. The north phase includes the Midtown Road intersection in
this 1.47-mile section from 2,500 feet north of County PD
intersection to Prairie Hill Road. This northern section will connect
to the existing roundabout and facilities located at County M/Valley
View Road. The reconstruction includes earthwork, storm sewer,
sanitary sewer, water main, base aggregate, concrete curb and
gutter, concrete sidewalk, hot-mix asphalt pavement, bridge
structures, retaining walls, street lighting, and traffic signals. An EA
was done in 2016 (City of Madison 2019).

2019

Dane County
restoration projects

16.5 miles of trail and Dane County, WI

179 acres

The Capital City Trail Pavement Restoration is a 3-year project
that will upgrade and improve approximately 10 miles of trail. Other
restoration projects in Dane County funded by grants from the
Dane County Land & Water Resources Department Grant Projects
include restoration projects for the following areas: Badger Mill
Creek Natural Resource Area (13 acres); Cherokee Marsh Natural
Resource Area (106 acres); Patrick Marsh Natural Resource Area
(25 acres); and South Waubesa Wetlands Natural Resource Area
(35 acres) (Dane County Parks 2018).

2018-2020
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Project Name

Estimated Project

Size

Project Location

Project Description

Anticipated Project Schedule

WisDOT planning
studies —

U.S. Route 14 (U.S.
14) corridor

All work is assumed
to occur in existing
DOT ROW, so no
new disturbance
anticipated

WIS 78 to U.S. Route
12/14, Mazomanie to
Middleton, Dane
County, WI

The study states that the majority of U.S. 14 mainline is to be
maintained as a two-lane facility. Within the C-HC Project limits,
intersection improvements were recommended at Stagecoach
Road, Cleveland Road, and Rocky Dell. Stagecoach Road
intersection improvements were made recently along with
centerline/shoulder rumble strips between Stagecoach Road and
Twin Valley Road. An Access Management Plan is also included in
the study. Within the C-HC Project limits, potential new roadway
intersections, removal of driveway access, road closures, and
frontage roads are recommended.

Study was completed in 2010.
Implementation of the transportation
project is likely to occur sometime during
the C-HC Project life.

WisDOT planning

29 miles; 479.8 acres

U.S. Route 18/151

Conversion of 28 miles to freeway. The Proposed Action

EA completed in 2013;

studies — U.S. corridor Dodgeville to (Preferred Alternative) would add a total of four new interchanges, \ispoT mapping phase interrupted by
Route 18/151 Verona, lowa and Dane seven grade-separated crossings (two underpasses and five need to revisit EA due to a development
corridor Counties, WI overpasses), 21 miles of new and altered local roads, and one pair oar the proposed alternative in study near
auxiliary lanes approximately 0.5 mile in length. Approximately Barneveld.
70 at-grade crossing would be eliminated along the corridor. ) )
The two-lane county roads would have a traveled way width of 20— All sections can be designed and
24 feet and shoulder width of 2-6 feet. Town roads would have a ~ constructed independently of the others or
traveled way width of 20-22 feet and a shoulder width of 3-6 feet, @nY combination when funding becomes
The corridor is divided into six sections (south to north), five of available.
which are within the limits of the C-HC Project area.
WisDOT 0.9 mile U.S. Route 18/151, U.S. Route 18/151 2017-2022
Improvement Dodgeville to Verona,  _ A pew interchange construction project on the west side of
Program lowa and Dane

Counties, WI

U.S. 14, Middleton to
Cross Plains, Dane
County, WI

U.S. 61, Lancaster,
Grant County, WI

Ridgeway at U.S. Route 18/151 and County ID was completed in
2018

- Resurfacing project scheduled for 2022 from Dodgeville to Mount
Horeb on U.S. Route 18/151

- Pavement replacement/bridge deck overlay in from State Trunk
Highway 23 to U.S. 18

- New County Salt Storage Facility, south of the U.S. Route
151/County Trunk Highway O interchange or along the east side of
U.S. 151 just north of the State Trunk Highway 23 interchange

U.S. Route 18/151

- Install new cable guard on U.S. 18 between Lunde Lane and
County Trunk Highway PB

us. 14
- Mill and overlay of U.S. 14 from Cross Plains to Middleton
uU.S. 61

- Mill and overlay of U.S. 61 from Dickeyville to Lancaster
(WisDOT 2019b)

507



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

Project Name

Estimated Project
Size

Project Location

Project Description

Southwest
Wisconsin
Grassland and
Stream
Conservation Area

12,000 acres

Grasslands west and
south of Mount Horeb

extending into lowa and
Lafayette Counties, WI

The WDNR proposes to protect 12,000 acres (through fee title and Unknown
easement) across the 473,900-acre project area. Acreage goals

may be adjusted at a later date to according to adaptive

management and strategic habitat conservation goal (WDNR

2019b).

Rail expansion
project by Pattison
Sand Company

Estimated 170 acres

Clayton, IA

The lowa DOT approved more than $1,100,000 in funding to
support a rail-expansion project by Pattison Sand Company for the
creation of 3,300 feet of track and 78 additional railcar spots (lowa
DOT 2017).

Proving Grounds
Recreation Area

137-acre park

North Dubuque,
Dubuque County, IA

Crews began working on park projects and have added a paved Unknown
parking area, restrooms, and a pavilion. Upcoming work includes

building a 7.5-mile mountain bike trail system and an 18-hole disc

golf course. The development costs, which are expected to total

about $300,000, will be covered by the county, state grants, and

fundraising. The mountain-biking trail will be the third in Dubuque

County, along with one in Asbury’s Cloie Creek Park and another

being completed at the Interstate Power Co. Forest Preserve

(Telegraph Herald 2019).

Pinnacle Dairy
feedlot

128-acre site

50 miles south of
Madison in Green
County, WI

The WDNR approved a permit for a dairy feedlot that would Unknown
generate an estimated 95 million gallons of manure and

wastewater annually in the Sugar River watershed about 40 miles

south of Madison. The Pinnacle Dairy feedlot will keep 5,800 cows

on a 128-acre site in Green County (Wisconsin State Journal

2018b).

Enbridge Pipeline
Line 61 Pump
Station

Unknown

Waterloo, Dane County,

Wi

Enbridge is in the process of increasing capacity on Line 61, Unknown
a 42-inch-diameter crude oil pipeline which spans from Enbridge’s

terminal in Superior, Wisconsin, to the company’s Flanagan

Terminal near Pontiac, lllinois. After completion of Line 61

upgrades, the project would have the infrastructure in place to

transport up to 1.2 million barrels per day of crude. The pipeline is

currently carrying approximately 930,000 barrels per day (Enbridge

2015).
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Estimated Project

Project Name Size

Project Location

Project Description Anticipated Project Schedule

Turkey River
Bottoms forest
restoration project

Approximately 200
acres

Refuge

The Refuge’s Comprehensive Conservation Plan (USFWS 2006a) Ongoing
identified forest restoration, especially of mast-producing trees, as

an objective. Until 2008, several fields on the Turkey River bottoms

portion of the Refuge, approximately between river miles 606 and

608, were farmed through a cooperative farming agreement
between the Refuge and a third party. In 2008, cooperative
farming ceased on the Turkey River bottoms and the Refuge

began restoring the bottomland hardwood forest community. In the

intervening 10 years, the Refuge has planted thousands of trees
species, including swamp white oak, representative of a
bottomland hardwood community. The Refuge’s tree planning
efforts have been supported by volunteers from several area
schools in Cassville, Wisconsin and Guttenberg, lowa. Hundreds
of middle school and high school students have assisted the

Refuge with planting and maintenance of established trees on the

Turkey River bottoms.

Habitat restoration ~ Approximately 500
and enhancement in acres
Pool 11

Refuge

Habitat restoration and enhancement near Potosi, Wisconsin
would involve reconstruction of islands, floodplain forest
restoration, and backwater dredging to restore, enhance, and
protect fish and wildlife habitat.

2019-2022

Infrastructure
reconstruction near
Oak Road

Approximately 50
acres

Refuge

Significant flooding in Spring 2019 caused extensive damage to
Oak Road and other Refuge infrastructure (boat landings on the
Turkey River and Mississippi River), which will require
reconstruction of Oak Road and the boat landings.

2019-2020

lllinois DOT — U.S.
20 Galena Bypass
Project

6.8 mile;
2,760 acres of ROW

U.S. 20 in Elgin, Jo
Daviess, Stephenson,
and Winnebago
Counties, lllinois

The scope of the Galena Bypass project includes the design of a
fully access-controlled, four-lane freeway for a distance of
approximately 6.5 miles. Proposed interchanges are at lllinois
Route 84, northwest of Galena, and at existing U.S. 20, near
Horseshoe Mound. The proposed alignment includes eight new
bridge structures and improvements along six crossing and
adjacent roadways (lllinois DOT 2019).

Plans were completed in May 2013.
Pending receipt of additional funding,
roadway and structure plans for the
various bridges located along the proposed
bypass will be developed, thereby
completing the design engineering work.
Limited funds have been made available to
purchase ROW required along the Galena
Bypass corridor. However additional
funding is needed to complete this land
acquisition phase. Additional funding is
also needed before construction of the
proposed bypass could begin. As such, a
construction timeline is not available at this
time.

lowa DOT - U.S. 18 8 miles;
40 acres

IA

Clermont to West Street
in Postville, Allamakee,
and Clayton Counties,

Pavement rehabilitation and widening on U.S. 18, with an
estimated cost of $3,984,000 (lowa DOT 2018).

2019
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Estimated Project

Project Name Size Project Location Project Description Anticipated Project Schedule
lowa DOT - lowa 6 miles North of Boy Scout This project is a grade and pave on lowa Highway 3 with an 2019-2023
Highway 3 29 acres Road to south of County estimated cost of $19,746,000 (lowa DOT 2018).
Road C9Y in Sageville,
Dubugue County, IA
lowa DOT — 2.5 miles; no 1. Old Highway road 1. Pavement rehabilitation and widening on U.S. 20, with an 2019-2020
US. 20 information as to to Devon Drive in estimated cost of $3,200,000.
what new ROW Dubuque 2. Grade and pave project on U.S. 20, with an estimated cost of
width will be; 2. Swiss Valley Road $6,395,000.
Bridge 0.03-acre in Dubuque 3. New bridges on U.S. 20 for 2019 and 2020, with estimated
3. Swiss Valley Road costs of $957,000 and $1,651,000 (lowa DOT 2018).
in Dubuque
Dubuque County, IA
lowa DOT - U.S. 5.5 miles; 27 acres  U.S. 61/U.S. 151 to U.S. This project is an erosion control project on U.S. 52 with an 2020
52N 20 in Dubuque, estimated project cost of $477,000 (lowa DOT 2018).

Dubuque County, IA

lowa DOT - U.S. 2.2 miles; 10.5 acres Mississippi River Bridge This project is a grade and pave on U.S. 52 with an estimated cost 2023

52S to north of Sabula, of $24,608,000 (lowa DOT 2018).

Jackson County, IA
lowa DOT - U.S. 52 0.06 acre U.S.61/151to U.S. 20  This project is a new bridge on U.S. 52 with an 2019-2023
Bridge in Dubuque, Dubuque  ggtimated cost of $7,350,000 (lowa DOT 2018).

County, IA
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For the C-HC Project, the following types of projects were identified for the cumulative action scenario:
urban development projects, large restoration projects, recreation improvements, renewable energy
generation, other electric transmission projects, major transportation improvements, and pipelines.

4.3.1 Projects Considered and ELIMINATED from Detailed
Cumulative Impact Analysis

4311 Nemadjji Trail Energy Center

Dairyland Power Cooperative and Minnesota Power, a utility division of ALLETE, based in Duluth,
Minnesota, are proposing a 550-MW gas plant in the city of Superior, Douglas County, Wisconsin.

The site is approximately 30 acres and is located in an industrial site. Site development is expected to
begin in 2020. The in-service date for the project is December 2024, depending on regulatory approvals.

A new 345-kV collector bus would be constructed adjacent to the power plant to transfer the output from
the generating plant to a new off-site 345-kV substation via a new radial 345-kV transmission line.

The proposed radial transmission line would be approximately 3.3 to 5.5 miles in length depending on the
route selected.

The plant would be designed to burn natural gas with fuel oil as a backup. New facilities for the natural
gas infrastructure would include a hot tap and new meter station at the Great Lakes Interstate Pipeline.
The new 16-inch-diameter lateral pipeline would extend 6.8 miles from this meter station to the preferred
site.

This project falls outside of all spatial boundaries for the cumulative impact analysis associated with the
C-HC Project. Therefore, the Nemadji Trail Energy Center is not included in the cumulative action
scenario analyzed for C-HC Project cumulative impacts.

4.3.1.2 SOO Green Renewable Rail Project

RUS received several public comments during the DEIS public review period which referenced the

SOO Green Renewable Rail project, a proposed underground high-voltage direct current transmission line
that would transport wind energy from the Upper Midwest to the eastern U.S. markets. The western
terminal end of the transmission line would be outside Mason City, lowa, and the eastern terminus would
be a substation in Plano, Illinois. The transmission line would be buried in existing railroad ROW
corridors and some highway or road ROWs and span approximately 349 miles (SOO Green Renewable
Rail 2019).

Because this project is in the very early stages of conceptual development, RUS determined this project
was not reasonably foreseeable; therefore, it is not included in the cumulative action scenario analyzed for
C-HC Project cumulative impacts.

4.3.1.3 Badger-Hawkeye Bridge in Cassville, Wisconsin

The Badger-Hawkeye Bridge Coalition is supporting the initiative to build a new Mississippi River bridge
crossing between Cassville, Wisconsin and Guttenberg, lowa. One of the goals of this project is to spur
economic opportunities by directing travelers through local communities that are otherwise bypassed due
to travelers seeking out existing bridges crossing the Mississippi River. RUS received a few public
comments that mentioned the bridge coalition and initiative. However, there do not appear to be any
publicly available plans or documents about this potential bridge project that would suggest this is a
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reasonably foreseeable project. Therefore, the Badger-Hawkeye Bridge is not included in the cumulative
action scenario analyzed for C-HC Project cumulative impacts.

4.4 CUMULATIVE IMPACTS ANALYSIS

Cumulative impact analysis for all resources discussed in Chapter 3 are presented below. Similar to
Chapter 3, the context and intensity of cumulative impacts are presented using the definitions presented in
Table 4.4-1 and Table 4.4-2.

Table 4.4-1. Impact Duration Definitions

Duration Description

Short-term During the construction period through two growing seasons after construction is completed,
1to 3 years

Long-term Operational life of the C-HC Project, 3 to 60 years

Table 4.4-2. Impact Intensity Thresholds

Degree of Impact Description

Minor Impact Impacts would occur, but resources would retain existing characteristics and overall baseline
conditions.

Moderate Impact Impacts would occur, but resources would partially retain existing characteristics. Some baseline

conditions would remain unchanged.

Major Impact Impacts would occur that would create a high degree of change within the existing resource
characteristics and overall conditions of the resources.

4.4.1 Geology and Soils

The spatial cumulative impact analysis area (CIAA) for geology and soils is the seven HUC-8 watersheds
crossed by the C-HC Project alternatives. The temporal scope is the life of the C-HC Project, which is

60 years. Cumulative impacts discussed herein are based on the existing conditions for soils and geologic
resources described in Chapter 3 and the cumulative actions presented in Table 4.3-1 that occur within the
spatial analysis area.

The present and reasonably foreseeable projects that overlap with the geology and soils CIAA are all
projects listed in Table 4.3-1, except for the Dane County Regional Airport Solar Farm and the Alliant
Energy Center Campus Master Plan. It is estimated that there are approximately 467,146 acres of present
and reasonably foreseeable projects within the CIAA for soils and geology. Adverse and beneficial
impacts to geology and soils would occur from the present and reasonably foreseeable projects in the
CIAA, depending on the nature of the projects as described in Table 4.3-1.

Environmental impacts to geology and soils are generally localized where they occur. Any projects that
disturb soil resources, such as transportation improvement projects, new energy development, new or
rebuilt transmission lines, and urban development projects, would contribute to the cumulative adverse
impacts that may occur as a result of added erosion, compaction, or disturbance to shallow and sensitive
soils. Construction activities associated with project listed in the Table 4.3-1 are expected to have similar
impacts to sensitive soils and geologic features as the construction of the C-HC Project, with potential for
loss of soil productivity due to disturbance and compaction as well as soil erosion from wind and water
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along access roads, construction areas, and laydown areas. Long-term loss in soil productivity would
occur where foundations and other permanent infrastructure, such as buildings, roads, and trails are
located.

It is assumed that projects over 1 acre would need to obtain a construction site erosion control and
stormwater discharge permit (in Wisconsin) or National Pollutant Discharge Elimination System
(NPDES) permit (in Iowa), which would require responsible stabilization of soils against erosion, and
therefore limit impacts. Erosion and sediment control measures, including measures for stabilization of
disturbed areas during and at the completion of construction, would be defined in the SWPPP for the
project.

In all potential projects, erosion of sensitive soils is the single greatest impact to soils and geology, and if
left unrepaired, erosion could migrate to a broader area, impacting surrounding soils (including steep
slopes, wet soils, and prime farmland soils) and water resources (such as streams and lakes) with
increased sediment loads. Appropriate measures to avoid erosion (implementation of erosion and
sediment controls) and repair erosion damage immediately would likely result in long-term and moderate
adverse cumulative impacts to geology and soils.

Restoration projects, such as those planned for the Refuge and the Southwest Wisconsin Grassland and
Stream Conservation Area, would work to improve and conserve soil productivity. Approximately

12,690 acres of restoration projects are proposed within the CIAA. Conservation programs and activities
could protect sensitive areas from development, which would result in long-term beneficial impacts to
soils and sensitive geologic features, such as karst topography. Restoration of these areas could reverse
trends of erosion and compaction over the long term, resulting in long-term beneficial cumulative impacts
to soil resources.

4.4.2 Vegetation, including Wetlands and Special Status Plants

The spatial CIAA for vegetation, including wetlands and special status plants, is the Savanna and Coulee
Sections of the Driftless Area Ecoregion bounded to the north by where the Turkey and Wisconsin Rivers
join the Mississippi River. The temporal scope is the life of the C-HC Project, which is 60 years.
Cumulative impacts discussed herein are based on the existing conditions of vegetation, including
wetlands and special status plans described in Chapter 3 and the cumulative actions presented in

Table 4.3-1 that occur within the spatial CIAA.

The present and reasonably foreseeable projects that overlap with the vegetation, including wetlands and
special status plants spatial CIAA, include all projects listed in Table 4.3-1 except for the following:
Sugar River Wind Project, Dane County Regional Airport Solar Farm, Alliant Energy Center Campus
Master Plan, Highway M improvements, rail expansion project by Pattison Sand Company, Pinnacle
Dairy Feedlot, and Enbridge Pipeline Line 61 Pump Station. It is estimated that there are approximately
305,181 acres of present and reasonably foreseeable projects within the spatial CIAA for vegetation,
including wetlands and special status plants. Adverse and beneficial impacts to vegetation, including
wetlands and special status plants would occur from the present and reasonably foreseeable projects in the
spatial CIAA, depending on the nature of the projects as described in Table 4.3-1.

Cumulative effects on vegetation would occur where vegetation is removed or disturbed, special status
species are impacted, and invasive species are introduced. Any project that involves surface-disturbing
activities—such as transportation improvement projects, new energy development, and new or rebuilt
transmission lines—would contribute to the cumulative adverse impacts that may occur as a result of
vegetation removal, disturbance, and conversion of vegetation and plant communities, and the potential
introduction of invasive species.
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Vegetation in the spatial CIAA includes grassland (e.g., dry prairies, dry-mesic prairies), forest

(e.g., southern dry forests, southern mesic forests), and other natural vegetation communities.

As discussed in Section 3.3, direct and indirect impacts from the C-HC Project on vegetation, including
vegetation communities, special status species, and invasive species, would be both short and long term
and moderate, depending on the location and extent of the impact.

Project proponents often implement BMPs to avoid and minimize direct impacts to special status species.
However, the cumulative impacts on vegetation communities as a result of removal, alteration, and
fragmentation would further reduce the availability of suitable habitat for special status species in the
region. Additionally, the cumulative impacts of disturbance to vegetation, creation of edges, and use of
foreign vehicles or equipment transporting invasive species would contribute to a potential increase in
those species.

Restoration projects, such as those planned for the Refuge and the Southwestern Wisconsin Grassland and
Stream Conservation Area, would work to improve and conserve vegetation, including wetlands and
special status plants. Approximately 12,690 acres of restoration projects are proposed within the CIAA.
Conservation programs and activities could protect areas from development, which would result in long-
term beneficial impacts to vegetation, including wetlands and special status plants. Restoration of these
areas could reverse trends of degradation over the long term, resulting in long-term beneficial cumulative
impacts to vegetation, including wetlands and special status plants.

44.3 Wildlife, including Special Status Species

The spatial CIAA for wildlife, including special status species, is the Savanna and Coulee Sections of the
Driftless Area Ecoregion bounded to the north by where the Turkey and Wisconsin Rivers join the
Mississippi River. The temporal scope is the life of the C-HC Project, which is 60 years. Cumulative
impacts discussed herein are based on the existing conditions of wildlife, including special status species
described in Chapter 3 and the cumulative actions presented in Table 4.3-1 that occur within the spatial
CIAA.

The present and reasonably foreseeable projects that overlap with the wildlife, including special status
species spatial CIAA include all projects listed in Table 4.3-1 except for the following: Sugar River Wind
Project, Dane County Regional Airport Solar Farm, Alliant Energy Center Campus Master Plan, Highway
M improvements, rail expansion project by Pattison Sand Company, Pinnacle Dairy feedlot, and Enbridge
Pipeline Line 61 Pump Station. It is estimated that there are approximately 305,181 acres of present and
reasonably foreseeable projects within the spatial CIAA for wildlife, including special status species.
Adverse and beneficial impacts to wildlife, including special status species, would occur from the present
and reasonably foreseeable projects in the spatial CIAA, depending on the nature of the projects as
described in Table 4.3-1.

Cumulative effects on wildlife occur when an action results in modification, degradation, or
fragmentation of their habitat, or affects the natural processes that sustain them and their ability to feed,
breed, and shelter. Habitat within the C-HC Project analysis area includes forested areas, grassland,
wetlands, open water habitat, and streams. Additionally, there are both High and Low Potential
Occurrence zones for rusty patched bumble bees and algific talus slopes that may be occupied by lowa
Pleistocene snails. As discussed in Section 3.4, direct and indirect impacts from the C-HC Project to
wildlife would be both short and long term and moderate.

Any projects that remove, degrade, or fragment habitat—such as transportation improvement projects,
new energy development, and new or rebuilt transmission lines—would contribute to the cumulative
adverse impacts that may occur by converting undeveloped areas to developed areas, changing forested

514



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

and shrubland land cover types to grassland, and loss of area to structure and ancillary facilities.

The transmission line projects would pose a similar risk for avian collision as the C-HC Project. The wind
energy generation projects would present additional risk of collision for bird and bat populations.

The availability of unfragmented forested blocks would decrease. Construction of each project poses a
risk of degrading wetland, open water, and stream habitat through siltation and erosion. These cumulative
impacts to wildlife would be long term and adverse.

Restoration projects, such as those planned for the Refuge and the Southwestern Wisconsin Grassland and
Stream Conservation Area, would work to improve and conserve habitats and improve water quality in
the region. Approximately 12,690 acres of restoration projects are proposed within the CIAA.
Conservation programs and activities could protect areas from development, which would result in long-
term beneficial impacts to wildlife. Restoration of these areas could reverse trends of habitat loss,
degradation, and fragmentation over the long term, resulting in long-term beneficial cumulative impacts
to wildlife.

444  Water Resources and Quality

The spatial CIAA for water resources is the seven HUC-8 watersheds crossed by the C-HC Project
alternatives. The temporal scope is the life of the C-HC Project, which is 60 years. Cumulative impacts
discussed herein are based on the existing conditions for water resources described in Chapter 3 and the
cumulative actions presented in Table 4.3-1 that occur within the spatial CIAA.

The present and reasonably foreseeable projects that overlap with the water resources spatial CIAA are all
projects listed in Table 4.3-1, except for the Dane County Regional Airport Solar Farm and the Alliant
Energy Center Campus Master Plan. It is estimated that there are approximately 467,146 acres of present
and reasonably foreseeable projects within the CIAA for water resources. Adverse and beneficial impacts
to water resources would occur from the present and reasonably foreseeable projects in the spatial CIAA,
depending on the nature of the projects as described in Table 4.3-1.

Direct and indirect impacts from the C-HC Project would primarily be associated with construction
activities. These impacts include 1) potential adverse impacts on water quality due to the effect of
construction activities on discharges, 2) potential changes to water quantity because of diversion or use of
water, and 3) impacts to floodplains due to fill associated with project footprints. The first two impacts
are short term. The third impact is long term.

Cumulative effects on water resources and quality from projects listed in the cumulative action scenario
would occur as a result of construction activities. Cumulative impacts to groundwater and surface water
from potential sediment discharges from disturbed areas or hazardous materials would be minor and
short-term. Industry BMPs would be implemented and Federal and state regulations would be followed,
which are typically effective at minimizing these impacts to groundwater and surface waters. Where
construction activities take place near to or across riparian areas, such as other transmission projects, the
removal of trees and grubbing within project footprints could cause an increase in water temperatures
until permanent vegetative cover is reestablished. Cumulative impacts to groundwater from dewatering
activities for construction purposes would also be minor and short-term.

Restoration projects, such as those planned for the Refuge and the Southwest Wisconsin Grassland and
Stream Conservation Area, would work to improve and conserve water resources. Approximately
12,690 acres of restoration projects are proposed within the CIAA. Conservation programs and activities
could protect sensitive areas from development, which would result in long-term beneficial impacts to
water resources. Restoration of these areas could reverse trends of degraded water quality over the long
term, resulting in long-term beneficial cumulative impacts to water resources.
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44.5 Air Quality and Climate Change

The spatial CIAA for air quality is the 5-mile area surrounding the Proposed Action alternatives.

The temporal scope is the construction duration of the C-HC Project, which is 2 years. Cumulative
impacts discussed herein are based on the existing air quality conditions described in Chapter 3 and the
cumulative actions presented in Table 4.3-1 that occur within the spatial analysis area.

The present and reasonably foreseeable projects that overlap with the air quality CIAA and temporal
boundary include the Montfort Wind Farm, Red Barn Wind Project, Badger Hollow Solar Farm, several
other renewable energy projects, existing and proposed transmission line projects, transportation projects
proposed by WisDOT and the City of Madison, and two ecosystem restoration projects listed in

Table 4.3-1. It is estimated that there are approximately 159,915 acres of present and reasonably
foreseeable projects within the CIAA for air quality. Adverse impacts to air quality would occur from the
present and reasonably foreseeable projects in the CIAA, depending on the nature of the projects as
described in Table 4.3-1.

Impacts to air quality resulting from construction activities are generally localized where they occur.

Any projects that disturb soils—such as transportation improvement projects, new energy development,
new or rebuilt transmission lines, and urban development projects—would contribute to the adverse
impacts in the form of fugitive dust, especially during windy weather conditions. In addition, construction
equipment and vehicles would contribute air pollutant emissions. Transportation improvement projects
could result in increased air emissions from traffic; however proposed transportation projects must
demonstrate conformity with the State Implementation Plan and therefore, no cumulative air quality
impacts are expected from the transportation improvement projects. Cumulative effects to air quality from
the C-HC Project and projects listed in the cumulative action scenario would be short-term, adverse, and
localized.

4.4.5.1 Climate Change

The spatial CIAA for climate change is the United States to allow for the comparison of potential
greenhouse gas estimates presented below is based on the U.S. greenhouse gas emission estimate for
2017 (EPA 2019b). The temporal scope is the life C-HC Project, which is 60 years.

RUS received several public comments during the DEIS public comment period which suggested that
RUS estimate the CO, emissions from generation sources that could be served by the C-HC Project.
Due to the connectivity of the electric grid and the changing national generation mix, it is not possible to
identify which electricity generations sources would be served by the C-HC Project for the life of the
project. RUS analyzed two different electricity generation sources (coal-fired generation and wind-
powered generation) to estimate a range of CO, emissions from electricity generation sources that could
have access to transmission from the C-HC Project.

As stated in Chapter 1, Section 1.4, the C-HC Project would increase the transfer capability by
approximately 1,300 MW during the months of June, July, and August, and by approximately 1,200 MW
during the rest of the year. This computes to approximately 11 million megawatt hours (MWh) annually.
The U.S. Energy Information Administration estimates that 1 MWh of electricity generated by coal
produces approximately 2,445 pounds of CO», and 1 MWh of electricity generated by wind produces

54 pounds of CO; (U.S. Energy Information Administration 2018).

For the purposes of estimating potential CO, emissions from generation sources served by the C-HC
Project, two scenarios were calculated. If the C-HC Project served 100% coal-fired electricity generators,
approximately 12.3 CO; million metric tons (MMT) would be served by the equivalent transfer capability
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of the C-HC Project per year. Comparatively, if the C-HC Project served 100% wind-generated
electricity, 0.272 CO, MMT would be served by the equivalent transfer capability of the C-HC Project
per year (Table 4.4-3).

In 2017, total CO, emissions generated in the United States were 5,270.7 MMT (EPA 2019b). When
comparing the estimate of CO, emissions from the C-HC Project serving 100% coal generation to the
nation’s total CO, emissions, the C-HC Project’s electricity transfer capability would comprise
approximately 0.23% the nation’s total CO emission in 2017. Under the 100% renewable scenario, the
C-HC Project’s transfer capability would comprise approximately 0.005% of nation’s total CO, emissions
for 2017. Table 4.4-3 summarizes the emission calculations associated with these generation scenarios.

Table 4.4-3. CO; Emissions Estimates for Potential Generation Sources Served by the C-HC
Project

CO; Emissions CO; Emissions from the

from 1 MWh of C-HC Transfer Equivalent of C-HC Project Portion of U.S.
L Capability - Total CO,
Electricity (MWh per year) Transfer Capability Emissions (%)
(pounds) pery (MMT per year) °
Coal generation 2,445 11,116,968 12.3 0.23
Wind generation 54 11,116,968 0.272 0.005

4.4.6 Noise

The spatial CIAA for noise is the 2-mile analysis area surrounding the Proposed Action alternatives.
The temporal scope is the life of the C-HC Project, which is 60 years. Cumulative impacts discussed
herein are based on the existing noise conditions described in Chapter 3 and the cumulative actions
presented in Table 4.3-1 that occur within the spatial analysis area.

The present and reasonably foreseeable projects listed in Table 4.3-1 that overlap with the noise CIAA
include the Montfort and Red Barn wind projects; the Badger Hollow Solar Farm; ATC wind and solar
projects; J870 and J871 solar projects; existing electric transmission infrastructure; Dane County/Madison
local recreation projects; Highway M improvements; WisDOT planning studies along U.S. Routes 14 and
18/151; the WisDOT Improvement Program; the Southwest Wisconsin Grassland and Stream
Conservation Area Project; proposed Dairyland, ATC, and ITC transmission projects; and the Turkey
River Bottoms forest restoration project. It is estimated that there are approximately 77,357 acres of
present and reasonably foreseeable projects within the CIAA for noise. Adverse impacts from noise
would occur from the present and reasonably foreseeable projects in the CIAA, depending on the nature
of the projects as described in Table 4.3-1.

Noise impacts from construction activities are generally localized where they occur. Any projects that
require construction equipment and personnel could generate noise during working hours. Adverse noise
impacts are expected from the construction of transportation improvement projects, new energy
development, new or rebuilt transmission lines, and urban development projects. Transportation
improvement projects could result in increased noise from traffic if new travel lanes are added or if roads
are routed closer to sensitive receptors, such as residences, schools, hospitals, or nursing homes.
Renewable energy projects would also contribute adverse noise impacts to the local area primarily during
construction. Operation and maintenance of the renewable energy projects could generate periodic levels
of noise; however, these adverse impacts are likely to be infrequent in duration and moderate. Ecosystem
restoration projects, such as the activities planned within the Refuge and the Southwest Wisconsin
Grassland and Stream Conservation Area, would have short-term minor noise impacts during restoration
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activities because motorized equipment and personnel would be needed to implement the restoration
actions. Once the restoration activities were complete, noise levels would return to baseline conditions.
Cumulative effects to noise from the C-HC Project and projects listed in the cumulative action scenario
would be short-term, minor to moderate, adverse, and localized. Based on the periodic nature of
operational noise, ongoing cumulative effects would only occur for a short time during construction and
during routine maintenance activities; there would be no long-term cumulative noise impacts.

4.4.7 Transportation

The spatial CIAA for transportation is the 5-mile area surrounding the Proposed Action alternatives.
The temporal scope is the construction duration of the C-HC Project, which is 2 years. Cumulative
impacts discussed herein are based on the existing transportation conditions described in Chapter 3 and
the cumulative actions presented in Table 4.3-1 that occur within the spatial analysis area.

The present and reasonably foreseeable projects that overlap with the transportation CIAA and temporal
boundary include the Montfort Wind Farm, Red Barn Wind Project, Badger Hollow Solar Farm, several
other renewable energy projects, existing and proposed transmission line projects, transportation projects
proposed by WisDOT and the City of Madison, and three ecosystem restoration projects, which are listed
in Table 4.3-1. It is estimated that there are approximately 159,915 acres of present and reasonably
foreseeable projects within the CIAA for transportation, which would all require delivery of construction
equipment, access to the project areas from existing roadways, and construction workers traveling to and
from the project sites. Adverse and beneficial impacts to transportation would occur from the present and
reasonably foreseeable projects in the CIAA, depending on the nature of the projects as described in
Table 4.3-1.

Impacts to the transportation network from construction of applicable projects listed in Table 4.3-1 would
primarily include increased traffic associated with construction workers and movement of construction
equipment to and from the worksite. Some construction activities, if proposed near existing roadways,
may require temporary lane closures or redirected access for the general traveling public. For those
transportation improvement projects proposed within 5 miles of the C-HC Project, there would be a minor
beneficial impact to transportation because these projects are intended to improve travel conditions and
safety for the traveling public. As discussed in Section 3.8, direct and indirect impacts to the
transportation network from the C-HC Project would be minor, as traffic congestion on any one road
segment is unlikely and roadway conditions would remain unchanged. Cumulative effects to
transportation from the C-HC Project and projects listed in the cumulative action scenario would be short-
term, minor to moderate, adverse, and localized. Projects listed in the cumulative action scenario would
be required to comply with all applicable roadway, airport, rail, and waterway authorities’ management
standards and policies during construction; therefore, cumulative potential effects would not significantly
change the transportation trends in the study area.

448 Cultural and Historic Resources

The spatial CIAA for cultural and historic resources is the 2,000-foot indirect APE defined in Chapter 3,
Section 3.9. The temporal scope is the life of the C-HC Project, which is 60 years. Cumulative impacts
discussed herein are based on the existing conditions for cultural and historic resources described in
Chapter 3 and the cumulative actions presented in Table 4.3-1 that occur within the spatial analysis area.

The present and reasonably foreseeable projects that overlap with the cultural and historic resources
CIAA and temporal boundary include the Montfort Wind Farm, Red Barn Wind Project, Badger Hollow
Solar Farm, several other renewable energy projects, existing and proposed transmission line projects,
transportation projects proposed by WisDOT and the City of Madison, and three ecosystem restoration

518



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

projects, which are listed in Table 4.3-1. It is estimated that there are approximately 31,269 acres of
present and reasonably foreseeable projects within the CIAA for cultural and historic resources. Adverse
and beneficial impacts to cultural and historic would occur from the present and reasonably foreseeable
projects in the CIAA, depending on the nature of the projects as described in Table 4.3-1.

While these projects vary in scope and impacts, the principal types of impacts that may have an effect on
cultural resources would be the direct impact to historic properties or other cultural resources themselves,
such as through demolition, fill, grading, blasting, subsurface excavation, and vibration; such impacts
may impact the integrity of one or more elements needed to convey the significance of the historic
property. Other impacts include the diminution of the integrity of setting and feeling through imposition
of undesirable elements in the viewshed or environment of the historic property. All of the present and
reasonably foreseeable projects would have the potential to cause both general types of impacts to historic
properties. Although it is not known whether any cultural resources are present within the areas where
impacts from the present or reasonably foreseeable projects within the CIAA may occur, it may be
assumed that potentially significant cultural resources could be identified in association with any of the
present and reasonably foreseeable projects identified within the cumulative impact scenario.

Restoration projects, such as those planned for the Refuge and the Southwest Wisconsin Grassland and
Stream Conservation Area, could result in protection of cultural and historic resources because
conservation programs and activities would protect sensitive areas from development, which would result
in long-term beneficial impacts to cultural and historic resources. Limited visual impacts to cultural and
historic resources could result from restoration projects, but the cumulative impacts would be minimal at
most. Approximately 12,190 acres of restoration projects are proposed within the CIAA.

The construction and operation of the C-HC Project could affect previously recorded and unknown
cultural resources within the analysis area. These resources would be identified through the NHPA
Section 106 procedures in consultation with the lowa and Wisconsin SHPOs, RUS, the Utilities, and
affected Tribal groups, among other stakeholders. Associated with that effort, RUS and the Utilities
would seek to avoid, minimize, or mitigate adverse impacts to any historic properties within the C-HC
Project analysis area.

Projects that are directed, overseen, funded, partially funded, or permitted by a Federal agency, would be
subject to review under Section 106 of the NHPA, and would be avoided, minimized, and mitigated,
resulting in negligible to minor adverse cumulative impacts to cultural resources. Similarly, any project
which involves a Federal agency and constitutes a major Federal action would involve a review of
impacts to cultural resources under NEPA. In addition, any projects which receive a Wisconsin Public
Services Commission certificate are reviewed by the Wisconsin Historical Society, providing some
protection to resources that have been previously recorded within the Wisconsin Historic Preservation
Database. Any historic structures that have been previously listed on the NRHP are also protected under
Wisconsin statute. The same protection is not afforded to NRHP-listed structures in lowa. Outside
Federal and Wisconsin state actions, only human burial sites are generally universally protected. As such,
if projects are privately funded and avoid any Federal or state permitting, protections on cultural resources
would not necessarily be in place and these projects may have an adverse cumulative impact on cultural
resources.

4.4.9 Land Use, including Agriculture and Recreation

The spatial CIAA for land use, including agriculture and recreation, is the six counties crossed by the
C- HC Project alternatives. The temporal scope is the life of the C-HC Project, which is 60 years.
Cumulative impacts discussed herein are based on the existing conditions of land use, including
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agriculture and recreation described in Chapter 3 and the cumulative actions presented in Table 4.3-1
that occur within the spatial CIAA.

The present and reasonably foreseeable projects that overlap with the land use spatial CIAA include

all projects listed in Table 4.3-1 except for the following: Sugar River Wind Project, ITC transmission
projects, Pinnacle Dairy feedlot, Illinois DOT — U.S. 20 Galena Bypass Project, and lowa DOT —

U.S. 528. It is estimated that there are approximately 346,091 acres of present and reasonably foreseeable
projects within the spatial CIAA for land use. Adverse and beneficial impacts to land use would occur
from the present and reasonably foreseeable projects in the spatial CIAA, depending on the nature of the
projects as described in Table 4.3-1.

Cumulative effects to land use would occur where lands are converted from one use to another

(i.e., undeveloped land is converted to utility infrastructure). Land in the analysis area is predominantly
rural in nature and undeveloped. As discussed in Section 3.10, direct and indirect impacts from the C-HC
Project on land use would be both short and long term and major, depending on the geographical location
of the impact.

Any project that converts lands from one use to another—such as such as transportation improvement
projects, new energy development, new or rebuilt transmission lines, and urban development projects—
would contribute to the cumulative adverse impacts through modification of land cover in the area

(i.e., by converting undeveloped areas to developed areas, changing forested and shrubland land cover
types to grassland, and contributing to the loss of area to structure and ancillary facilities). There would
be cumulative impacts to agricultural lands, and the increase in transmission line ROWs across these
lands would impact operation and productivity of farmland. Recreational settings and experiences would
be altered and recreational opportunities in undeveloped landscapes would become more limited as more
transmission line ROWs are built within the area. Natural areas would also experience cumulative
impacts because when more transmission line ROWs exist in the area, the areas available for conservation
are smaller and more limited. Cumulative impacts to land use, including agriculture and recreation, would
be long term and moderate. Previous land uses would be expected to change with parts of the region to be
compatible with projects listed in the cumulative action scenario. A moderate portion of the agricultural
lands within the region may be used for purposes other than agriculture, although agricultural uses would
be compatible with several of the projects listed in the cumulative scenario. For recreation, the visitor
experiences would be slightly changed near specific projects, but recreational experiences would still be
available in the region.

Restoration projects, such as those planned for the Refuge and the Southwest Wisconsin Grassland and
Stream Conservation Area or park improvement projects, would work to improve and conserve recreation
and natural areas and agricultural land uses. Approximately 12,690 acres of restoration projects are
proposed within the CIAA. Conservation programs and activities could protect these areas development,
which would result in long-term beneficial impacts to land use, including agriculture and recreation.

4.410 Visual Quality and Aesthetics

The spatial CIAA for visual quality and aesthetics is the 2-mile buffer surrounding the C-HC Project
alternatives. The temporal scope is the life of the C-HC Project, which is 60 years. Cumulative impacts
discussed herein are based on the existing conditions for visual resources described in Chapter 3 and the
cumulative actions presented in Table 4.3-1 that occur within the spatial analysis area.

The present and reasonably foreseeable projects listed in Table 4.3-1 that overlap with the visual quality
and aesthetics CIAA include the Montfort and Red Barn wind projects; the Badger Hollow Solar Farm;
ATC wind and solar projects; J870 and J871 solar projects; existing electric transmission infrastructure;
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Dane County/Madison local recreation projects; Highway M improvements; WisDOT planning studies
along U.S. Routes 14 and 18/151; the WisDOT Improvement Program; the Southwest Wisconsin
Grassland and Stream Conservation Area Project; proposed Dairyland, ATC, and ITC transmission
projects; and the Turkey River Bottoms forest restoration project. It is estimated that there are
approximately 77,357 acres of present and reasonably foreseeable projects within the CIAA for visual
quality and aesthetics. Adverse and beneficial impacts to visual resources would occur from the present
and reasonably foreseeable projects in the CIAA, depending on the nature of the projects as described in
Table 4.3-1. In addition, present and ongoing activities that alter the landscape include agricultural
activities (mainly crop production and livestock grazing), residential and industrial developments, and
dirt-surface roads and paved roads, which have all contributed to changes to the existing scenic quality
and landscape in the area.

Any projects that would result in modification of the landscape—such as transportation improvement
projects, new energy development, new or rebuilt transmission lines, and urban development projects—
would contribute to the cumulative adverse impacts to visual quality and aesthetics. These developments,
when added to the direct effects of the proposed C-HC Project, would incrementally convert the scenic
quality of the natural landscapes into a more developed and industrialized landscape that would adversely
affect scenery, and sensitive viewers over time. Restoration projects, such as those planned for the Refuge
and the Southwest Wisconsin Grassland and Stream Conservation Area, would work to improve the
visual quality and aesthetics in the CIAA. Approximately 12,190 acres of restoration projects are
proposed within the CIAA. Conservation programs and activities could protect sensitive areas from
development, which would result in long-term beneficial cumulative impacts to visual resources.

Due to the energy projects listed in the Table 4.3-1 likely to be developed in the region, it is likely that
additional electrical infrastructure (transmission and distribution lines and substations) would be built in
the future. Standard transmission siting practices state that when siting a new transmission line, efforts
should be made to parallel existing linear features. If, at some time in the future, an additional
transmission line is proposed within the project area, it is likely that the current project would be seen as
an opportunity site for the construction of additional transmission features. Since characteristics of the
landscape have previously changed and will continue to change over time, all action alternatives would
contribute to long-term, moderate cumulative impacts to visual resources.

4411 Socioeconomics and Environmental Justice

The spatial CIAA for socioeconomics is the six counties that are overlapped by the C-HC Project
alternatives. The temporal scope is the life of the C-HC Project, which is 60 years. Cumulative impacts
discussed herein are based on the existing socioeconomic conditions described in Chapter 3 and the
cumulative actions presented in Table 4.3-1 that occur within the spatial analysis area.

The present and reasonably foreseeable projects that overlap with the socioeconomics CIAA are all
projects listed in Table 4.3-1, except for the lowa DOT — U.S. 528; the Illinois DOT — U.S. 20 Galena
Bypass Project; the Pinnacle Dairy feedlot; the ATC wind and solar projects in Dodge, Green, Jefferson,
and Rock Counties; the Sugar River Wind Project; and the portion of the lowa DOT — U.S. 18 in
Allamakee County. It is estimated that there are approximately 346,091 acres of present and reasonably
foreseeable projects within the CIAA for socioeconomics. Adverse and beneficial impacts to
socioeconomics would occur from the present and reasonably foreseeable projects in the CIAA,
depending on the nature of the projects as described in Table 4.3-1.

Potential beneficial cumulative impacts to socioeconomics would include an increase in electrical power
generation and transmission options, including wind, solar, and electrical transmission projects, that
would benefit electrical power customers in the CIAA for socioeconomics. Road improvement projects in
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the CIAA may have beneficial socioeconomic impacts by improving transportation for tourism and other
commercial uses. Restoration projects in the Refuge, the Proving Grounds Recreation Area project, and
recreation improvement projects in Dane County may have beneficial socioeconomic impacts on tourism
to these areas. Employment and income impacts from present and reasonably foreseeable future projects
in the CIAA would be minor, beneficial, and both short and long term for similar reasons to those
discussed in Section 3.12.2.

Adverse cumulative socioeconomics impacts could result from an increase in construction activities,
surface disturbance, and infrastructure that would have a potential adverse impact on tourism and
property values in the areas where these activities occur. Present and reasonably foreseeable future
actions in the CIAA include construction and surface disturbance associated with road improvements,
electrical transmission infrastructure, wind and solar projects, rail expansion, and a pipeline pump station.
These activities would have potential cumulative impacts on tourism and property values that would be
similar in nature to the impacts discussed in Section 3.12.2. Potential adverse cumulative impacts on
tourism from present and reasonably foreseeable future projects would be site-specific to the projects,
and would be minor, negative, and both short and long term for similar reasons to those discussed in
Section 3.12.2. Potential adverse cumulative impacts to property values from the present and reasonably
foreseeable future projects would be similar to impacts typically experienced by property abutting
industrial developments. These impacts would be similar to, and as variable as, the potential impacts to
property values discussed in Section 3.12.2.

The seven census tracts with environmental justice communities would possibly experience adverse
impacts from the proposed transmission line infrastructure projects and transportation projects identified
in the cumulative action scenario. These adverse impacts would be associated with potential changes in
visual quality and aesthetics, increased noise from construction and operations, and a potential increase in
traffic. These adverse impacts would likely be long term.

4412 Public Health and Safety

The spatial CIAA for public health and safety is a 300-foot analysis area that encompasses the proposed
ROW and substations along each alternative. The temporal scope is the life of the C-HC Project, which is
60 years. Cumulative impacts discussed herein are based on the existing public health and safety
conditions described in Chapter 3 and the cumulative actions presented in Table 4.3-1 that occur within
the spatial analysis area.

The present and reasonably foreseeable projects that overlap with the public health and safety CIAA
include various wind and solar projects, electrical transmission projects, road and transportation
improvement projects, the Turkey River Bottoms forest restoration project, and the repair of flooded
infrastructure in the Refuge near Oak Road. All of these projects are listed in Table 4.3-1. It is estimated
that there are approximately 8,000 acres of present and reasonably foreseeable projects within the CIAA
for public health and safety. Adverse and beneficial impacts to public health and safety would occur from
the present and reasonably foreseeable projects in the CIAA, depending on the nature of the projects as
described in Table 4.3-1.

Potential beneficial cumulative impacts to public health and safety would include an increase in the
reliability and availability of electrical power transmission because of increased electrical generation and
transmission options resulting from wind, solar, and electrical transmission projects. Beneficial impacts to
public health and safety would also occur as a result of road and transportation improvement projects that
would provide safer roadways and bridges.

522



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

Adverse cumulative impacts to public health and safety in the CIAA could result from construction
activities that would increase the potential for accidents affecting worker safety in construction areas.
Present and reasonably foreseeable future electrical transmission projects would also have a potential
adverse impact on public health and safety by increasing potential exposure to EMF, increasing the risk of
fires, and increasing the generation of solid, hazardous, and toxic materials and waste in the CIAA.

The impacts that present and reasonably foreseeable future electrical transmission projects in the CIAA
would have regarding EMF would be similar in nature as those described in Section 3.13.2.3. Additional
sources of EMF in the analysis area would not combine to create greater levels of EMF, but would create
additional, discrete locations of EMF. In other words, each additional source would create a certain level
of EMF, but that level would not be increased when added to other sources of EMF nearby. Because the
levels of EMF created by the proposed project would be relatively low when compared to the
recommended public and occupational exposure guidelines, the cumulative impact from EMF under all
alternatives would be minor and long term.

The impacts that present and reasonably foreseeable future electrical transmission projects in the CIAA
would have regarding risk of fires and solid, hazardous, and toxic materials and wastes would be similar
in nature as those described in Section 3.13.2.3. As described in Section 3.13.2.3, utilities must comply
with applicable standards and regulations that address worker safety, risk of fires, and the proper storage
and disposal of waste materials. These standards and regulations would help address potential cumulative
adverse impacts to public health and safety resulting from present and reasonably foreseeable future
electrical transmission projects in the CIAA. Because of these standards and regulations, cumulative
adverse impacts to public health and safety, including risk of fire, worker safety, and solid, hazardous,
and toxic materials and waste, would be long term and minor.

4.413 Upper Mississippi River National Wildlife and Fish Refuge

The spatial CIAA for the Refuge is Pool 11 of the Refuge, which is between Lock and Dam 10 (upstream)
and Lock and Dam 11 (downstream) on the Mississippi River. The temporal scope is the life of the C-HC
Project, which is 60 years. Cumulative impacts discussed herein are based on the existing conditions of
the Refuge as described in Chapter 3 and the cumulative actions presented in Table 4.3-1 that occur
within the spatial analysis area.

The present and reasonably foreseeable projects that overlap with the Refuge CIAA and temporal
boundary include the existing transmission line infrastructure, Oak Road and boat launch areas that will
need to be repaired after recent flooding, the Turkey River Bottoms forest restoration project, and the
habitat restoration and enhancement project near Potosi, Wisconsin, which are listed in Table 4.3-1. It is
estimated that there are approximately 769 acres of present and reasonably foreseeable projects within the
CIAA for the Refuge, of which approximately 690 acres are restoration projects. Adverse and beneficial
impacts to the Refuge’s resources would occur from the present and reasonably foreseeable projects in the
CIAA, depending on the nature of the projects as described in Table 4.3-1.

The Turkey River Bottoms restoration project and habitat restoration project near Potosi would have long-
term beneficial effects to resources within the Refuge. Similarly, the repair of existing roadway and
boating infrastructure in the Refuge would ameliorate any resource damage caused by the flooding.

Short- term adverse impacts to resources could occur from these repair activities due to the presence of
construction workers and equipment. However, the long-term impacts from these repairs would be
beneficial to Refuge resources.

Three of the alternatives (Alternatives 1, 5, and 6) as part of the C-HC Project would cross the Refuge at
and would intersect the Turkey River Bottoms forest restoration project area. These alternatives that
would intersect the restoration area would offset or negate some of the beneficial cumulative impacts of
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the forest restoration project. As discussed in Section 3.3 and 4.4.2, direct and indirect impacts from the
C-HC Project on vegetation, including vegetation communities, special status species, and invasive
species, would be both short and long term and moderate, depending on the location and extent of the
impact. Cumulative impacts would occur because of the removal, disturbance, and conversion of
vegetation and plant communities, and the potential introduction of invasive species from the C-HC
Project that would intersect the Turkey River Bottoms forest restoration project area. These cumulative
impacts would be short and long term and moderate.

Alternative 2, 3, and 4 would avoid the Turkey River Bottoms forest restoration project area; therefore,
trees planted as part of the Refuge’s forest restoration effort would not be affected.

4.5 UNAVOIDABLE ADVERSE IMPACTS

Unavoidable adverse impacts are effects that cannot be avoided due to constraints in the proposed
alternatives. These effects do not have to be avoided by a project, but they are required by NEPA to be
disclosed, discussed, and mitigated, if possible (40 CFR 1500.2(¢)).

Most potentially adverse impacts that have been described in previous sections of this document can be
avoided or minimized by selecting an alternative or alignment option that avoids or minimizes impacts on
environmental resources through refinement of the alignment, or through incorporation of mitigation
measures. The unavoidable adverse impacts identified for this project, which have been addressed in
previous sections, are reiterated here.

451 Wetlands

The construction phase of the project would create unavoidable impacts to wetlands by the disturbance
and/or destruction of these resources from construction-related activities (e.g., dewatering, filling).

The operations and maintenance phase of the project would not create additional unavoidable impacts to
wetlands, but in some cases the impacts from the construction phase would be sustained through the life
of the project, and in other cases the impacts from the construction phase would be mitigated. The degree
of adverse impacts to wetlands would vary based on the alternative selected and the effectiveness of
environmental commitments implemented. Environmental commitments would be implemented to
revegetate the disturbed land after construction and decommissioning activities would aim to return the
disturbed land to preconstruction conditions at the end of the project life.

4.5.2 Floodplains

The construction phase of the project would create unavoidable impacts to water resources, and
specifically to floodplains, by the disturbance and/or destruction of these resources from construction-
related activities (e.g., dewatering, filling). The operations and maintenance phase of the project would
not create additional unavoidable impacts to floodplains, but in some cases the impacts from the
construction phase would be sustained through the life of the project, and in other cases the impacts from
the construction phase would be mitigated. The degree of adverse impacts to floodplains would vary
based on the alternative selected and the effectiveness of environmental commitments implemented.
Environmental commitments would be implemented to revegetate the disturbed land after construction
and decommissioning activities would aim to return the disturbed land to preconstruction conditions at
the end of the project life.

524



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

4.5.3 Air Quality and Noise

The construction phase of the project would create unavoidable impacts from air emissions, noise,

and vibration due to the use and deployment of equipment, machinery, vehicles, and manpower.

The operations and maintenance phase of the project would also create unavoidable impacts from air
emissions from vehicles and noise due to corona activity along the transmission line (a crackling or
humming sound) and periodic maintenance activities along the transmission line route. The degree of
adverse impacts from noise would vary based on the distance from the noise source to the receptor, and
whether mitigation to abate that noise source was implemented.

454 Cultural and Historic Resources

In the event that cultural and/or historical resources were identified during the construction of the
proposed project, then the construction phase of the project could create unavoidable impacts to the
resource encountered due to the unintended disturbance and potential destruction of that resource.

The operations and maintenance phase of the project would not create additional unavoidable impacts to
cultural and historical resources but would sustain the impacts from the construction phase through the
life of the project, with unknown potential for returning the impacted resource to its preconstruction
condition at the end of the life of the project. The degree of adverse impacts to cultural and historical
resources would vary based on potential discoveries in the field (i.e., they are unanticipated and unknown
at this time), and whether mitigation to stop the disturbance at the time of discovery was implemented.

4.5.5 Land Use, including Agriculture and Recreation

The construction phase of the project would create unavoidable impacts to land use due to the removal
and reallocation of land from its current use (e.g., agricultural, recreational, undeveloped, wildlife habitat)
to use as a transmission line ROW or support structure or facility. The operations and maintenance phase
of the project would not create additional unavoidable impacts to land use but would sustain the impacts
from the construction phase through the life of the project, with potential for returning portions of the
recently disturbed land to its preconstruction use for agriculture, recreation, and wildlife habitat.

The degree of adverse impacts to land use would vary based on the alternative selected and the
effectiveness of environmental commitments implemented. Environmental commitments would be
implemented to revegetate the disturbed land after construction and decommissioning activities would
aim to return the disturbed land to preconstruction conditions at the end of the project life.

4.5.6 Visual Quality and Aesthetics

The construction phase of the project would create unavoidable impacts to visual quality and aesthetics
(visual resources) due to the long-term alteration of the viewshed to a transmission line ROW or
substation. It should be noted, however, that a large portion of each project alternative includes a
transmission line route that is already operating as a transmission line ROW or support structure or
facility. The operations and maintenance phase of the project would not create additional unavoidable
impacts to visual resources but would sustain the impacts from the construction phase through the life of
the project. The degree of adverse impacts to visual resources would vary based on the alternative
selected, and the viewshed from sensitive receptors.

4.6 SHORT-TERM USES AND LONG-TERM PRODUCTIVITY

NEPA requires that an EIS include a discussion of the relationship between short-term uses of the human
environment and the maintenance and enhancement of long-term productivity (42 U.S.C. 4332(C)(iv))
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(see also 40 CFR 1502.16). This section discusses whether construction and operation of the proposed
project could cause short-term uses of the environment that would affect, either positively or negatively,
the long-term productivity of the environment.

For the purposes of this discussion, “short term” generally refers to the more immediate period of time
during which the proposed project would be constructed, whereas “long term” refers to an indefinite
period beyond this time frame.

Short-term uses of the environment associated with the proposed alternatives are described for each
environmental resource analyzed in Chapter 3, to include the intended use and resultant potential impacts.
These impacts include both short- and long-term “use” of the physical environment as a result of
constructing and operating the proposed project.

In considering the effect of these uses on long-term productivity, four types of long-term productivity
were identified as being affected: land use and soils; vegetation and wildlife, including wetlands and
special status species; water resources, including floodplains; and economics.

4.6.1 Land Use and Soils

Construction of the project would not affect geology but would affect productivity of both land and soils
through clearing, grading, and occupation by project facilities. At tower and substation sites and along
access roads, project construction would have a long-term effect on land and soil productivity since these
lands and their associated soils would be taken out of use for the life of the project or longer if facilities
are abandoned and not restored. In areas between tower and substation sites and outside of access roads,
the proposed project would not be expected to affect long-term land and soil productivity since these
areas would be restored, either actively or naturally, to general pre-project conditions, and the lands and
soils in these areas could be put to other uses in the long term.

4.6.2 Vegetation and Wildlife, including Wetlands and Special
Status Species

Plant communities, fish, and wildlife contribute to biological productivity; their long-term productivity
provides an ecological and recreational benefit in sensitive or remote areas. Project construction would
affect both biological resources and vegetation communities, such as wetlands, forests, and bluffs,
through land clearing, grading, erosion and sedimentation, and occupation by project components.

After construction, natural recovery and restoration would take place in some areas but in others,
terrestrial and aquatic habitat would be permanently lost, altered, and/or fragmented. Also, trees and
shrubs within the ROW would not be permitted to grow beyond allowable limits during the life of the
project.

4.6.3 Water Resources, including Floodplains

Construction of the project would affect water resources (e.g., rivers, floodplains) through land clearing,
grading, filling, and occupation by project facilities. Water bodies and floodplains would lose some
productivity in the short term from construction-related pollutants, sedimentation, and erosion. In areas
between tower and substation sites and outside of access roads, the project would not affect long-term
floodplain or groundwater productivity since those areas would be either restored as a mitigation measure
or through natural recovery, to similar pre-project conditions.
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4.6.4 Economics

Transmission line construction and operation could affect the economic productivity of some resources
by limiting their long-term revenue potential (e.g., agricultural land such as tree farms and orchards), but
could also contribute to long-term revenue potential in other sectors that benefit from a reliable
transmission system (e.g., expanding businesses and attracting new businesses to the region).

4.7 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF
RESOURCES

An irreversible or irretrievable commitment of resources refers to impacts to or losses of resources that
cannot be recovered or reversed as a result of the proposed project. Examples include permanent
conversion of wetlands and loss of cultural resources, soils, wildlife, agricultural production, or
socioeconomic conditions.

Irreversible is a term that describes the loss of future options. It applies primarily to the impacts of use of
nonrenewable resources, such as minerals or cultural resources, or to those factors, such as soil
productivity, that are renewable only over long periods of time.

Irretrievable is a term that applies to the loss of production, harvest, or use of natural resources for a
period of time (whether long or short). For example, if farmland is used for a non-agricultural event, some
or all of the agricultural production from an area of farmland is lost irretrievably while the area is
temporarily used for another purpose. The production lost is irretrievable, but the action is not
irreversible.

The following is a list of the anticipated potential irreversible and irretrievable commitment of resources
to be experienced over the life of the C-HC Project:

e  Water—consumption of water for dust control, equipment washdown, cleanup during
construction

e Wetlands and floodplains—destruction of wetlands and floodplains during construction of
transmission line support structures

e Biological resources—destruction of terrestrial and aquatic vegetation and wildlife habitat,
including forested areas and bluffs, during construction

e Land use and ownership—consumption of land for transmission line ROW, support facilities,
and access roads

e Construction materials and labor—consumption of non-recyclable building materials such as
concrete, steel, wiring, etc., and the human effort to plan, construct, and operate the phases of the
proposed project

e Energy resources—consumption of fossil fuels such as gas, oil, and diesel fuel by construction
equipment and employee vehicles

e Visual resources—alteration to the viewshed by clearing land, cutting and filling, and
constructing transmission line structures

¢ Financial resources—permanent loss of the cost to implement the proposed project.
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CHAPTER 5. COORDINATION AND CONSULTATION

5.1 COORDINATION WITH COOPERATING AGENCIES

As defined by CEQ regulations, a cooperating agency, or cooperator, is an agency (other than the lead
agency) that has special expertise with respect to an environmental issue and/or has jurisdiction by law.
Federal, state, and local agencies that have clear jurisdiction over portions of the C-HC Project were
invited to become a cooperator in preparation of the EIS. The role of a cooperator is to participate in the
process and provide leadership, expertise, guidance, and review, as well as to offer information related to
the agency’s authority. The USACE, USFWS, and USEPA accepted invitations to serve as cooperating
agencies during preparation of the EIS. The USFWS will evaluate the Utilities’ request for a ROW
easement and a Special Use Permit to cross the Refuge. The USACE will review a ROW request as well
as permit applications and requests for permission by the Utilities, as required by Section 10 and Section
408 of the Rivers and Harbors Act and Section 404 under the CWA. The USFWS will complete Section 7
consultation under the Endangered Species Act, which is discussed in further detail in Section 5.4. More
information about the decisions to be made by the USFWS and USACE is provided in Chapter 1.

The USEPA will provide project-related input on impact assessment methodologies; participate in
coordination meetings, webinars/conference calls, and field visits; and provide comments on preliminary
information developed for the EIS, including the administrative draft of the DEIS. The NPS was invited
but did not accept the invitation to serve as a cooperating agency.

An initial cooperating agency meeting was held on September 21, 2016, in Marquette, lowa. RUS and the
cooperating agencies met frequently during the development of the DEIS and FEIS. Monthly project
status update calls were held throughout the NEPA process as well as additional meetings and calls as
necessary. Cooperating agencies were provided opportunities to review and comment on the
administrative draft scoping report, biological assessment, cultural resource reports, and chapters of the
DEIS and FEIS. Cooperating agencies also informed the proposed analysis approach for the EIS and
helped identify key observation points for the visual simulations presented in Chapter 3.

5.2 COORDINATION WITH OTHER AGENCIES

On October 14, 2016, a letter was sent to 38 Federal and state agencies inviting them to participate in
public and agency scoping meetings. Agency scoping meetings were held to provide updates and answer
questions about the C-HC Project. lowa agencies were invited to attend a meeting in Peosta, lowa, on
October 31, 2016. Wisconsin agencies were invited to attend a meeting in Middleton, Wisconsin, on
November 3, 2016. Table 5.2-1 lists those agencies that attended the meetings in October and November
2016.

Table 5.2-1. Agencies that Attended the Agency Scoping Meetings

Agencies Represented at Peosta, lowa Meeting Agencies Represented at Middleton, Wisconsin Meeting
October 31, 2016 November 3, 2016

lowa State Historic Preservation Office Federal Aviation Administration

U.S. Fish and Wildlife Service Wisconsin Department of Transportation

U.S. Army Corps of Engineers Wisconsin Public Service Commission

lowa Utilities Board Wisconsin Department of Natural Resources

Wisconsin Department of Agriculture, Trade, and Consumer Protection
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Agencies Represented at Peosta, lowa Meeting Agencies Represented at Middleton, Wisconsin Meeting

October 31, 2016 November 3, 2016

National Park Service

U.S. Army Corps of Engineers

RUS also coordinated with the Public Service Commission of Wisconsin throughout the development of
the DEIS and FEIS. Meetings and conference calls between RUS and PSCW were held periodically to
discuss the status of each agencies’ environmental review process and to share pertinent information
about the C-HC Project.

RUS met with NPS staff responsible for managing the Ice Age National Scenic Trail on June 12, 2017,
and February 5, 2018. These meetings were held to discuss concerns about the proximity of the C-HC
Project to the trail and Cross Plains Complex as well as to review the visual simulations prepared for the
C-HC Project segments that were proposed near the trail.

On June 14, 2017, RUS met with the Dubuque City Manager and other staff to review the alternatives
considered for crossing the Mississippi River.

5.3 COORDINATION WITH TRIBES

RUS contacted federally recognized tribes on three different occasions during the development of the
DEIS for the C-HC Project. Appendix B provides lists of the tribes contacted on each occasion as
follows:

e On October 17, 2016, RUS mailed the first round of letters to 26 tribes announcing the public
scoping period and public meetings held in October and November for the NEPA process.

e On November 17, 2016, RUS mailed the second round of letters to 26 tribes announcing the
addition of two more public scoping meetings held in December in the proposed project area.

e On September 28, 2017, RUS mailed the third round of letters to 57 tribes initiating the Section
106 process and soliciting information about any specific historic properties or important tribal
resources in the APE.

e On December 3, 2018, emails and certified letters were sent to RUS’s master list of tribes
notifying tribes of the availability of the DEIS for the C-HC Project, public meetings, and the
public comment period.

e On January 15, 2019, a notice of cancelled public meetings was sent out via email and certified
mail to the RUS’s master list of tribes.

e On January 31, 2019, emails and certified letters were mailed to tribes, notifying them of the
extension of the public comment period to April 1, 2019.

e On February 21, 2019, a final email and certified mailings were sent tribes notifying them of the
rescheduled public meetings in March 2019.

As RUS sent correspondence to tribes announcing updates in the NEPA process and coordination of
the NHPA Section 106 process, RUS collected responses from tribes. Any tribe that responded to
correspondence from RUS or the Utilities affirming interest in the C-HC Project was tracked in a
separate mailing list for NHPA Section 106-specific mailings (Table 5.3-1).

530



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

Table 5.3-1. RUS Tribal Mailing List for NHPA Section 106

Flandreau Santee Sioux Tribe Mille Lacs Band of Ojibwe Saginaw Chippewa Indian Winnebago Tribe of Nebraska
Indians Tribe of Michigan

Ho-Chunk Nation Otoe-Missouria Tribe Shakopee Mdewakanton Sioux Yankton Sioux Tribe
Community of Minnesota

lowa Tribe of Kansas and Prairie Island Indian Spirit Lake Tribe

Nebraska Community

Leech Lake Band of Ojibwe Rosebud Sioux Tribe Turtle Mountain Band of
Chippewa Indians

Menominee Indian Tribe of Sac and Fox Tribe of the Upper Sioux Community,

Wisconsin Mississippi in lowa Minnesota

Starting in March 2019, the NHPA Section 106 mailing list (see Table 5.3-1) was used to email interested
tribes of the development of a Programmatic Agreement (PA) for the C-HC Project. Tribes that responded
affirming interest in developing the PA are:

e Ho-Chunk Nation
e Rosebud Sioux Tribe

e Upper Sioux Community, Minnesota

In May 2019, a notice was sent via email to the three tribes who responded in the affirmative to
participating in the PA development. The notice requested review of and comment on an example PA for
the C-HC Project. In September 2019, the three tribes were invited to participate in one of three
conference calls with consulting parties to provide comments for the revised PA. The Rosebud Sioux
Tribe participated in the conference call held on September 19, 2019. The final PA was circulated with
the tribes listed in Table 5.3-1 (above) for signature as concurring parties on October 1, 2019. The Final
PA is included in Appendix H.

5.4 FORMAL CONSULTATION

RUS is required to prepare the EIS in coordination with any studies or analyses that are required under the
ESA (16 U.S.C. 1531 et seq.) and the NHPA, as amended (54 U.S.C. 300101 et seq.)

5.4.1 Section 7 of the Endangered Species Act

Section 7 of the ESA requires Federal agencies to ensure that their actions do not jeopardize the continued
existence of threatened or endangered species or result in the destruction of their designated critical
habitat. It may also require consultation with the USFWS in making this determination.

On October 23, 2017, a letter (from SWCA on behalf of RUS) was sent to USFWS requesting technical
assistance for the DEIS. USFWS provided comments on the Administrative Draft Biological Assessment,
submitted by the Utilities, on January 5, 2018. These comments provided recommendations on specific
species that may be potentially affected by the C-HC Project as well as suggested mitigation measures.
RUS formally submitted the Draft BA to USFWS on November 3, 2018. USFWS submitted the draft
Biological Opinion to RUS on April 22, 2019. The final BO was issued by USFWS on July 1, 2019.

The BO is contained in Appendix G of this FEIS. Consultation with USFWS is ongoing.
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5.4.2 Section 106 of the National Historic Preservation Act

Section 106 of the NHPA requires Federal agencies to consider the effects of their actions on historic
properties (including archaeological sites) that are listed, or are considered eligible for listing, on the
NRHP (a historic property is an eligible site). In so doing, the lead agency must consult with Native
American tribes, the Advisory Council on Historic Preservation, interested members of the public, and
appropriate SHPOs. The ultimate goal of consultation is to identify and resolve any adverse effects of an
undertaking on historic properties.

The Section 106 process is initiated with the establishment of the undertaking (§800.3), which was done
after RUS published the NOI in the Federal Register in October and November 2016. RUS is the lead
Federal agency for Section 106 compliance. RUS used the NEPA process to satisfy the public
involvement process for Section 106 of the NHPA (16 U.S.C. 470f), as provided for in 36 CFR
800.2(d)(3). The Section 106 process was coordinated with the NEPA process, starting with public
scoping. During this period, potential consulting parties were identified and notified of the project. These
parties include the tribes listed in Appendix B, USACE, USFWS, Wisconsin and lowa SHPOs, local
governments, the PSCW, and the IUB.

The Section 106 process entails the identification of historic properties (§800.4) within a defined “area of
potential effects” (APE). The APE for this undertaking was determined in consultation and forms the
parameters for the identification effort. Identification of historic properties began with a Class I-level
inventory, which included the review of existing information such as previous inventories and previously
recorded sites. A Class Il inventory was conducted for the alternative routes within the Refuge. In
accordance with §800.4 (b)(2), for projects “where alternatives under consideration consist of corridors or
large land areas,” a phased approach can be followed to identify and evaluate historic properties. Further,
“the agency official may also defer final identification and evaluation of historic properties if it is
specifically provided for in a . . . programmatic agreement executed pursuant to §800.14(b).” The Final
PA is included in Appendix H.

For a project of this scale, an intensive Class III inventory would be conducted on the selected alternative
prior to the start of construction. Right-of-entry, as appropriate, would be obtained prior to any fieldwork.

During the Class III inventory, the cultural resources identified would be evaluated for their significance
and assessed for their eligibility for the NRHP. Determinations of eligibility would be made in
consultation; sites determined eligible or listed in the NRHP are “historic properties.” However, since the
identification effort would take place in stages for the C-HC Project, the identification and evaluation
process would be provided for in the PA and deferred until after the Record of Decision and associated
approvals.

The assessment of adverse effects on historic properties (§800.5) is typically the next step in the Section
106 process. An adverse effect is found “when an undertaking may alter, directly or indirectly, any of the
characteristics of a historic property that qualify the property for inclusion in the NRHP in a manner that
would diminish the integrity of the property’s location, design, setting, materials, workmanship, feeling or
association.” To resolve the potential adverse effects of the undertaking on historic properties, a project-
specific PA was developed among the Section 106 Consulting Parties. The Final PA is provided in
Appendix H. The PA must be executed before RUS, USACE, and USFWS issue their decisions in the
Record of Decision.
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CHAPTER 6. LIST OF PREPARERS

6.1 INDIVIDUALS AND ORGANIZATIONS

This FEIS was prepared and reviewed by a team from RUS, USFWS, USACE, and USEPA. A team
associated with SWCA assisted RUS in conducting research, gathering data, and preparing the FEIS and

supporting documents. Table 6.1-1 identifies the team members and their roles.

Table 6.1-1. List of Preparers and Reviewers

Agency/Firm

Name

Title/Document Role

USDA Rural Utilities Service

RUS Dennis Rankin Agency Co-Project Manager
RUS Lauren Cusick Agency Co-Project Manager
RUS Joe Dorava Wisconsin State Office

RUS Ken Solano Project Engineer

RUS Emily Flanigan Project Engineer

RUS Colin Waddell Project Engineer

RUS Erika Martin Siebert Federal Preservation Officer

U.S. Environmental Protection Agency

USEPA, Region 5

Ken Westlake

Chief, NEPA Implementation Section

USEPA, Region 5 Kathleen Kowal NEPA Reviewer
USEPA, Region 7 Amber Tilley NEPA Reviewer
U.S. Army Corps of Engineers

USACE, Regional Planning Wendy Frohlich Biologist

USACE, Rock Island, Real Estate

Susan Monson

Realty Specialist

USACE, Rock Island Real Estate

Cheryl Shocklie

Realty Specialist

USACE, Rock Island District Paul St. Louis Section 408 Program Manager
USACE, Regional Planning Jim Ross Archaeologist
USACE, Rock Island District Abby Steele Biologist

USACE, Mississippi River Project

Joseph Lundh

Supervisory Natural Resource Specialist

USACE, St. Paul District

April Marcangeli

Regulatory Project Manager

U.S. Fish and Wildlife Service

USFWS, Upper Mississippi River
National Wildlife and Fish Refuge (Refuge)

Tim Yager

Deputy Refuge Manager

USFWS, Refuge

Brandon Jones

McGregor District Manager

USFWS, Refuge

Wendy Woyczik

McGregor District Deputy Manager

USFWS, Minnesota-Wisconsin Field Office

Andrew Horton

Biologist
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Agency/Firm Name Title/Document Role

Contractor Team

SWCA Joseph J. Fluder llI CEO, project principal, senior reviewer

SWCA Coleman Burnett Senior project manager, environmental planner/senior
project manager, lead author

SWCA Amanda Nicodemus Deputy project manager, EIS author

SWCA Jennifer Wynn Environmental planner, EIS author

SWCA Kely Mertz Ecologist, vegetation lead author

SWCA Drew Carson Ecologist, wildlife lead author

SWCA Brad Sohm Senior air quality specialist, air quality lead author

SWCA Joanna Guest Air quality specialist, noise lead author

SWCA Wes Mattox Archaeologist/principal investigator, cultural resources
lead author

SWCA Adrian Hogel Ecologist, visual resources lead author

SWCA Greg Poremba Senior NEPA specialist, socioeconomics and
environmental justice lead author

SWCA Jeremy Eyre Public health and safety lead author

SWCA Earl Smith Senior GIS specialist, GIS lead

SWCA Julia Zorn GIS specialist, GIS support

SWCA Christy Hartmann Senior NEPA planner, senior reviewer

SWCA Heidi Orcutt-Gachiri Managing editor

SWCA Kelley Cox Publication specialist

Olsson Associates

Tony Baumert

Olsson project manager and wetlands lead author

Olsson Associates Joan Darling Senior oversight

Olsson Associates Ted Hartsig Geology and soils lead author
Olsson Associates Karen Griffin Water resources lead author
Olsson Associates Carter Hubbard Floodplains lead author

Olsson Associates

Jeff McKerrow

Transportation coauthor

Olsson Associates

Corrine Donahue

Transportation coauthor

Olsson Associates

Gunnar Malek-Madani

GIS specialist, GIS support

534



CHAPTER 7. LITERATURE CITED

Accel Wisconsin. 2011. Answers to Your Stray Voltage Question Backed by Research. Available at:
https://accel.wisconsinpublicservice.com/business/pdf/farm_voltage.pdf. Accessed May 22,
2019.

Advisory Council on Historic Preservation (ACHP). 2019. Memorandum: Recent court decision
regarding the meaning of “direct” in Sections 106 and 110(f) of the National Historic
Preservation Act. Dated September 18, 2019.

Algers, B., and K. Hennichs. 1985. The effect of exposure to 400 kV transmission lines on the fertility of
cows. Preventive Veterinary Medicine 3:351-361. Available at:
https://www.sciencedirect.com/science/article/pii/0167587785900121. Accessed May 21, 2019.

Algers, B., and J. Hultgren. 1987. Effects of long-term exposure to a 400 kV, 50 Hz transmission line on
estrous and fertility in cows. Preventive Veterinary Medicine 5:21-36. Available at:
https://www.sciencedirect.com/science/article/pii/0167587787900031. Accessed May 21, 2019.

Al-Khatib, K. 2019. Herbicide Damage. University of California — David Division of Agriculture and
Natural Resources. Available at: http://herbicidesymptoms.ipm.ucanr.edu/HerbicideDamage/.
Accessed May 21, 2019.

Alliant Energy Center. 2018. Alliant Energy Center Campus Master Plan. Dane County. Available at:
https://aecstudy.countyofdane.com/documents/AEC-Master-Plan-Document---12-21-2018-
Final.pdf. Accessed May 8§, 2019.

American Conference of Governmental Industrial Hygienists (ACGIH). 2011. TLVs® and BEIs® Based
on the Documentation of the Threshold Limit Values for Chemical Substances and Physical
Agents & Biological Exposure Indices. Cincinnati, Ohio.

American National Standards Institute (ANSI). 1993. ANSI S12.9-1993/Part 3 — American National
Standard Quantities and Procedures for Description and Measurement of Environmental Sound,
Part 3: Short-Term Measurements with an Observer.

American Transmission Company (ATC). 2017. 10-Year Assessment Attachment FF References.
Available at: https://www.atc10yearplan.com/a6/. Accessed August 6, 2018.

. 2018. 10-Year Assessment. Available at: http://www.atc10yearplan.com/wp-
content/uploads/2018/10/2018-TY A_Generator-Interconnections_with-tables-and-figures.pdf.
Accessed May 19, 2019.

American Transmission Company (ATC) and Xcel Energy. 2014. Joint Application for PSCW Certificate
of Public Convenience and Necessity and WDNR Utility Permit Application Badger Coulee
345 kV Transmission Line Project. PSCW Docket No. 05-CE-142. Available at:
https://apps.psc.wi.gov/vs2015/erf view/viewdoc.aspx?docid=%20204860. Accessed August 2,
2018.

American Transmission Company, ITC Midwest LLC, and Dairyland Power Cooperative. 2018.
Application for PSCW Certificate of Public Convenience and Necessity and WDNR Utility
Permit Cardinal-Hickory Creek Transmission Line Project, PSCW Docket No. 5-CE-146.


https://www.atc10yearplan.com/a6/

Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

Anderson, D.N. 1970. National Register of Historic Places Inventory Nomination Form: Nelson Dewey
Plantation. No. 7000034. Washington, D.C.: National Park Service.

Anderson, E., and K. Anderson. 2007. Regional Assessment of the Wisconsin Driftless Natural Division.
Available at:
https://web.archive.org/web/20071128003012/http://dnr.state.il.us/orc/wildliferesources/theplan/
final/pdf/Wisconsin_Driftless.pdf. Accessed May 2018.

Anderson, O.C., J. Williamson, and A. Wohl. 2017. The Effect of High-Voltage Overhead Transmission
Lines on Property Values: A Review of the Literature Since 2010. Available at:
https://www.myappraisalinstitute.org/webpac/pdf/TAJ2017/TAJ_Suml7_179-193 PR-
Transmission.pdf. Accessed May 13, 2019.

Angell, R.F., M.R. Schott, R.J. Raleigh, and T.D. Bracken. 1990. Effects of a high-voltage direct-current
transmission line on beef cattle production. Bioelectromagnetics 11:273-282. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/2285413. Accessed May 21, 2019.

Audubon Society. 2016. Birding in lowa. Available at: https://www.audubon.org/news/birding-iowa.
Accessed May 16, 2018.

Avian Power Line Interaction Committee (APLIC). 2012. Reducing Avian Collisions with Power Lines.
The State of the Art in 2012. Washington, D.C.: Edison Electric Institute and APLIC.

Blackhawk Lake Recreation Area. 2018. Available at: http://www.blackhawklake.com/BHLADbout.html
Accessed May 21, 2018.

Bottemiller, S.C., and M.L. Wolverton. 2013. The Price Effects of HVTLs on Abutting Homes.
The Appraisal Journal Winter:45-62.

Brittingham, M. 2018. Habitat Fragmentation. Marcellus Shale Electronic Field Guide. Available at:
http://www.marcellusfieldguide.org/index.php/guide/ecological concepts/habitat fragmentation/
. Accessed October 18, 2018.

Broucek, J., A. Sandor, C.W. Arave, S. Mihina, S. Waiblinger, M. Uhrincat, A. Hanus, V. Tancin, and
P. Kisac. 2001. Effect of low magnetic field on dairy cows. Tierdrztl Umschau 56:364—369.
Available at: https://eurekamag.com/research/003/419/003419101.php. Accessed May 21, 2019.

Broucek, J., M. Uhrincat, A. Sandor, C.W. Arave, S. Mihina, S. Waiblinger, A. Hanus, and P. Kisac.
2002. Effect of low magnetic field on calves during prenatal development. Tierdrztl Umschau
57:241-248. Available at: https://eurekamag.com/research/003/730/003730759.php. Accessed
May 21, 2019.

Burns and McDonnell Engineering Company (Burns and McDonnell). 2016. Cardinal-Hickory Creek
Transmission Line Project Alternative Crossings Analysis. Prepared for ITC Midwest LLC,
American Transmission Line Company LLC, and Dairyland Power Cooperative. Submitted
to the U.S. Department of Agriculture, Rural Utilities Service. Available at:
https://www.rd.usda.gov/publications/environmental-studies/impact-statements/cardinal-
%E2%80%93-hickory-creek-transmission-line. Accessed March 15, 2017.

536


http://www.marcellusfieldguide.org/index.php/guide/ecological_concepts/habitat_fragmentation/
http://www.marcellusfieldguide.org/index.php/guide/ecological_concepts/habitat_fragmentation/

Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

The Capital Times. 2016. Velo city: Madison's award-winning system of bike lanes and paths continues to
grow. Published July 20, 2016. Available at: https://madison.com/ct/news/local/city-life/velo-
city-madison-s-award-winning-system-of-bike-lanes/article fd91815e-4008-5fab-bdca-
a8a5fa0c25d0.html. Accessed May 8, 2019.

Cassville Tourism. 2016. Bald Eagle & Birding Gallery. Available at:
http://cassville.org/bald eagle birding gallery. Accessed June 18, 2018.

Cedar Valley Resource, Conservation & Development, Inc. 2002. Freshwater Mussels of lowa. Charles
City, lowa: Cedar Valley Resource, Conservation & Development.

Chalmers, J. 2012. Transmission Line Impacts on Rural Property Value. Available at:
https://eweb.irwaonline.org/eweb/upload/web_mayjunel2 Transmission.pdf. Accessed May 14,
2019.

Chalmers, J.A., and F.A. Voorvaart. 2009. High-Voltage Transmission Lines: Proximity, Visibility,
and Encumbrance Effects. The Appraisal Journal. Summer. Available at:
www.myappraisalinstitute.org/webpac/pdf/TAJ2009/TAJSUO9pg.227-245.pdf. Accessed
June 20, 2018.

City of Madison. 2019. County Highway M — Prairie Hill to Cross Country. Available at:
https://www.cityofmadison.com/engineering/projects/county-highway-m-prairie-hill-to-cross-
country. Access May 8§, 2019.

Colwell, P.F. 1990. Power Lines and Land Value. Journal of Real Estate Research. Spring. Available at:
https://www.researchgate.net/publication/5142365 Power Lines and Land Value. Accessed
June 20, 2018.

Cook, M.A., D.M. Dasho, R. Reines, and D.J. Reinemann. 1996. “Relationships between secondary
neutral and cow contact voltages.” Presented at the 1996 ASAE Annual International Meeting,
Paper No. 963072.

Council on Environmental Quality (CEQ). 1981. Forty Most Asked Questions Concerning CEQ’s
National Environmental Policy Act Regulations: Question 1. Available at:
https://www.energy.gov/sites/prod/files/G-CEQ-40Questions.pdf. Accessed June 26, 2018.

. 1997. Considering Cumulative Effects Under the National Environmental Policy Act. Available
at: https://www.energy.gov/sites/prod/files/nepapub/nepa documents/RedDont/G-CEQ-
ConsidCumulEffects.pdf. Accessed June 26, 2018.

. 2005. Guidance on the Consideration of Past Actions in Cumulative Effects Analysis. Available
at: https://ceq.doe.gov/guidance/guidance.html. Accessed April 4, 2019.

Cowan, J.P. 1993. Handbook of Environmental Acoustics. John Wiley & Sons, Inc.

Cowardin, L.M., F.C. Golet, and E.T. LaRoe. 1979. Classification of Wetlands and Deepwater Habitats of
the United States. Washington, D.C.: U.S. Department of the Interior, Fish and Wildlife Service,
Available at: https://www.fws.gov/wetlands/Documents/Classification-of-Wetlands-and
Deepwater-Habitats-of-the-United-States.pdf. Accessed October 19, 2016.

Cowger, J.R., S.C. Bottemiller, and J.M. Cahill. 1996. Transmission Line Impact on Residential Property
Values. Right of Way 1996:13-17.

537



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

Dairyland Power Cooperative (Dairyland). 2016a. 2016 Load Forecast Final Report. La Crosse:
Dairyland Power Cooperative, Wisconsin-64.

. 2016b. Cardinal-Hickory Creek 345kV Transmission Line Project Macro-Corridor Study.
Submitted to United States Department of Agriculture Rural Utilities Service.

. 2017. Energy Resources. Available at: http://www.dairylandpower.com/energy resources/.
Accessed May 2017.

Dairyland Power Cooperative (Dairyland), American Transmission Company (ATC), and ITC Midwest
LLC (ITC). 2016a. Cardinal-Hickory Creek 345 kV Transmission Line Project Alternatives
Evaluation Study. Submitted to the U.S. Department of Agriculture, Rural Utilities Service.
Available at: https://www.rd.usda.gov/publications/environmental-studies/impact-
statements/cardinal-%E2%80%93-hickory-creek-transmission-line. Accessed March 15, 2017.

———. 2016b. Cardinal-Hickory Creek 345 kV Transmission Line Project Macro-Corridor Study.
Submitted to the U.S. Department of Agriculture, Rural Utilities Service. Available at:
https://www.rd.usda.gov/publications/environmental-studies/impact-statements/cardinal-
%E2%80%93-hickory-creek-transmission-line. Accessed March 15, 2017.

Dane County. 2012. Dane County, Wisconsin, Comprehensive Plan. Available at:
http://www.daneplan.org/documents/comp%20plan%20Vol1_Final2016opt.pdf.

Dane County Parks. 2018. Wildlife Areas. Available at: https://parks-lwrd.countyofdane.com/Parks-
Recreation/Wildlife-Areas.

. 2019. Capital City Trail Pavement Restoration. Available at: Accessed May 10, 2019.

Dasho, D.M., M.A. Cook, R. Reines, and D.J. Reinemann. 1995. “Stray voltage: The Wisconsin
experience.” Presented at the 1995 International Meeting sponsored by The American Society
of Agricultural Engineers, Paper No. 953625.

Dean, J.M. 1972. National Register of Historic Places Inventory Nomination Form: Taliesin.
No. 73000081. Washington, D.C.: National Park Service.

Des Rosiers, F. 2002. Power Lines, Visual Encumbrance, and House Values: A Microspatial Approach to
Impact Measurement. Available at:
https://www.researchgate.net/publication/5142167 Power Lines Visual Encumbrance and Ho
use Values A Microspatial Approach to Impact Measurement. Accessed June 18, 2018.

Dodgeville City Ordinances. 2018. Chapter 9: Orderly Conduct. Available at:
https://www.cityofdodgeville.com/index.asp?SEC=F156542F-25C6-49A9-9CDD-
30D32C6CF8D0&Type=B_LIST. Accessed May 23, 2018.

Driftless Wisconsin. 2018a. Driftless Wisconsin Area Geography & Rivers. Available at:
https://driftlesswisconsin.com/explore/geography-and-rivers/. Accessed May 2018.

. 2018b. Things to Do in the Driftless Area of Wisconsin. Available at:
https://driftlesswisconsin.com/things-to-do/. Accessed May 28, 2018.

538



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

EDF Renewables. 2019. Application to Construct the 65 MW Sugar River Wind Energy System Sugar
River Wind Project. Submitted to the Town of Jefferson and Green County, Wisconsin.
January 29, 2019. Available at: https://www.edf-re.com/wp-content/uploads/20190130-Sugar-
River-County-Permit-Application 012919 FINAL.pdf. Accessed May 9, 2019.

Eggers, S.D., and D.M. Reed. 1997. Wetland Plants and Plant Communities of Minnesota and Wisconsin.
2nd ed. St. Paul, Minnesota: U.S. Army Corps of Engineers, St. Paul District.

Enbridge. 2015. Line 61 Upgrade Project — Pump stations upgrade. Available at:
https://www.enbridge.com/~/media/Enb/Documents/Projects/US/ENBLine6 1 UpgradeHandoutM
AY2015L03.pdf?la=en. Accessed May 11, 2019.

Energy Center of Wisconsin. 2009. Energy Efficiency and Customer-Sited Renewable Resource Potential
in Wisconsin for the Years 2012 and 2018. Available at:
https://www.seventhwave.org/sites/default/files/244-1.pdf. Accessed June 26, 2018.

Energy Networks Association. 2009. Comments on the Corona-lon Hypothesis. Available at:
https://www.energynetworks.com.au/sites/default/files/comments-on-the-corona-ion-hypothesis-
updated-november-2009.pdf. Accessed May 21, 2019.

Epstein, E.E. 2017. Natural Communities, Aquatic Features, and Selected Habitats of Wisconsin.
Chapter 7 in The Ecological Landscapes of Wisconsin: An Assessment of Ecological Resources
and a Guide to Planning Sustainable Management. PUB-SS-1131H 2017. Madison: Wisconsin
Department of Natural Resources. Available at:
https://dnr.wi.gov/topic/landscapes/documents/elowch7/CTFOR033WLpdf. Accessed May 14,
2019.

European Health Risk Assessment Network on Electromagnetic Fields Exposure (EFHRAN). 2010.
Report on the Analysis of Risks Associated to Exposure to EMF: In Vitro and In Vivo (animals)
Studies. Report D3 of the EFHRAN Project. Available at: http://ethran.polimi.it/docs/IMS-
EFHRAN 09072010.pdf. Accessed May 18, 2018.

. 2012. Risk Analysis of Human Exposure to Electromagnetic Fields. Report D2 of the EFHRAN
Project. Available at: http://efhran.polimi.it/docs/EFHRAN D2 final.pdf. Accessed May 18,
2018.

Federal Energy Regulatory Commission (FERC). 1999. Regional Transmission Organizations Final Rule.
Docket No. RM99-2-000; Order No. 2000. Issued December 20, 1999. Available at:
https://www.ferc.gov/legal/maj-ord-reg/land-docs/RM99-2 A .pdf. Accessed May 29, 2019.

—— . 2006. FERC Order Certifying North American Electric Reliability Corporation as the Electric
Reliability Organization and Ordering Compliance Filing. Docket No. RR06-1-000. July 20,
2006. Available at:
http://www.nerc.com/FilingsOrders/us/Pages/FERCOrdersRulesArchive.aspx. Accessed August
9,2017.

——— 2007. Preventing Undue Discrimination and Preference in Transmission Service. RM05-25-000
and RM05-17-000. Available at: https://www.ferc.gov/whats-new/comm-meet/2007/021507/E-
1.pdf.

— 2010. Assessment of Demand Response and Advanced Metering. Staff report. Available at:
https://www.ferc.gov/legal/staff-reports/2010-dr-report.pdf. Accessed June 4, 2018.

539



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

.2011. 136 FERC 61,051. Transmission Planning Cost Allocation by Transmission Owning
and Operating Public Utilities. Available at: https://www.ferc.gov/whats-new/comm-
meet/2011/072111/E-6.pdf.

——— 2012. Transmission Planning and Cost Allocation by Transmission Owning and Operating
Public Utilities. Docket No. RM10-23-002; Order No. 1000-B. Issued October 18, 2012
Available at: https://www.ferc.gov/whats-new/comm-meet/2012/101812/E-1.pdf. Accessed
May 29, 2019.

——— 2013. 142 FERC 61,096. Order Granting Complaint. Available at:
https://www.ferc.gov/EventCalendar/Files/20130207165349-EL 13-13-000.pdf.

—— 2015. 152 FERC 61,155. Order on Rehearing. Available at:
https://www.ferc.gov/CalendarFiles/20150827150451-EL13-13-001.pdf.

—— 2016. FAC-003-4 Transmission Vegetation Management. Available at:
https://www.ferc.gov/industries/electric/indus-act/.../vegetation-mgt/fac-003-4.pdf. Accessed
August 1, 2018.

Federal Highway Administration (FHWA). 2018. America’s Byways. Available at:
https://www.fhwa.dot.gov/byways/about. Accessed May 2018.

Fedrowitz, M. 2014. Cows: a big model for EMF research, somewhere between Vet-Journals and
“Nature”. The Bioelectromagnetics Society. Available at: https://www.bems.org/node/14835.
Accessed May 13, 2019.

Feychting, M., G. Schulgen, J.H. Olsen, and A. Ahlbom. 1995. Magnetic fields and childhood cancer—a
pooled analysis of two Scandinavian studies. European Journal of Cancer 31(12):2035-2039.
Available at: https://www.sciencedirect.com/science/article/pii/0959804995004726. Accessed
May 22, 2019.

Garfin, G., G. Franco, H. Blanco, A. Comrie, P. Gonzalez, T. Piechota, R. Smyth, and R. Waskom. 2014.
Third National Climate Assessment: Ch. 20: Southwest. Climate Change Impacts in the United
States: The Third National Climate Assessment, edited by J.M. Melillo, Terese (T.C.) Richmond,
and G.W. Yohe, U.S. Global Change Research Program, pp. 462—486. doi:10.7930/J08GEHMN.
Available at: https://nca2014.globalchange.gov/report/regions/midwest#statement-16938.
Accessed May 14, 2018.

Golder Associates. 2009. EMF Report A Review of the Current Scientific Literature on Health Effects of
Electric and Magnetic Fields. Available at: https://www.bpa.gov/Projects/Projects/I-
5/2012documents/EMF-Final-Report-11-23-09.pdf. Accessed May 14, 2019.

Gustafson, R.J., et al. 1979. Land Lost from Production Under and Around Electrical Transmission Line
Structures. Paper presented at joint meeting of American Society of Agricultural Engineers,
University of Manitoba, Winnipeg, Canada. June 24-27. Paper No. 79-3048.

Hamed Esmail, S. 2017. Effects of noise on cattle performance. Available at:
https://www.dairyglobal.net/Health/Articles/2017/11/Effects-of-noise-on-cattle-performance-
215715E/. Accessed May 20, 2019.

540



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

Hanson, M.G., and R.P. Hanson. 1979. The northernmost station for Asplenium pinnatifidum. Wisconsin
Academy of Sciences, Arts and Letters. Available at:
http://images.library.wisc.edu/WI/EFacs/transactions/WT1979/reference/wi.wt1979.mghanson.p
df. Accessed May 28, 2019.

Haugen, D.E., and D.D. Michel. 2005. Iowa Timber Industry — An Assessment of Timber Product Output
and Use. USFS Resource Bulletin NRS-28=8. Available at:
https://www.nrs.fs.fed.us/pubs/rb/rb_nrs38.pdf. Accessed May 20, 2019.

Health Council of the Netherlands. 2001. ELF Electromagnetic Fields Committee. Electromagnetic
Fields: Annual Update 2001. The Hague: Health Council of the Netherlands. Publication
No. 2001/14.

——— 2004. ELF Electromagnetic Fields Committee. Electromagnetic Fields: Annual Update 2003.
The Hague: Health Council of the Netherlands. Publication No. 2004/1.

——— 2005. ELF Electromagnetic Fields Committee. Electromagnetic Fields: Annual Update 2005.
The Hague: Health Council of the Netherlands. Publication No. 2005/14.

——— 2007. ELF Electromagnetic Fields Committee. Electromagnetic Fields: Annual Update 2006.
The Hague: Health Council of the Netherlands. Publication No. 2007/06.

. 2009. ELF Electromagnetic Fields Committee. Electromagnetic Fields: Annual Update 2008.
The Hague: Health Council of the Netherlands. Publication No. 2009/02.

Homer, C.H., J.A. Fry, and C.A. Barnes. 2012. The National Land Cover Database. U.S. Geological
Survey Fact Sheet 2012-3020.

House of Commons Select Committee on the High Speed Rail. 2017. High Speed 2 Limited, Phase One,
Noise Effects on Livestock. 236118-57/R01-Issue 2. Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/fil
¢/590162/Noise_Effects on Livestock.pdf. Accessed May 26, 2019.

HydroQuebec. 1999. Effects of Electric and Magnetic Fields on Livestock Health and Productivity.
Available at: http://www.hydroquebec.com/fields/pdf/pop 24 01.pdf. Accessed May 13, 2019.

HydroSolutions, Inc., and Fehringer Agricultural Consulting, Inc. 2007. Farming Cost Review: Montana-
Alberta Tie Ltd. Submitted to Environmental Management Bureau, Montana Department of
Environmental Quality. Prepared under State of Montana Environmental Services Term Contract
SPB06-811950. Billings, Montana. July 12. Available at:
https://deq.mt.gov/Portals/112/.../MFS/.../EISReviewFarmingReportFinal071207.pdf. Accessed
June 18, 2018.

Ice Age Trail Alliance. 2018. About the Ice Age Trail. Available at: https://www.iceagetrail.org/ice-age-
trail/.

[linois Department of Transportation (Illinois DOT). 2019. US 20 Galena Bypass. In Statewide
Transportation Improvement Program 2019-2022. Available at:
http://www.idot.illinois.gov/projects/us-20-galena-bypass. Accessed May 20, 2019.

541



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

Institute of Electrical and Electronics Engineers (IEEE). 2002. Institute for Electrical and Electronics
Engineers, C95. IEEE Standard for Safety Levels with Respect to Human Exposure to
Electromagnetic Fields, 0—3 kHz. New York, New York: IEEE.

International Agency for Research on Cancer (IARC). 2002. IARC Monographs on the Evaluation of
Carcinogenic Risks to Humans. Volume 80 — Non- lonizing Radiation, Part 1: Static and
Extremely Low-Frequency (ELF) Electric and Magnetic Fields. Summary of Data and
Evaluation. Available at: https://monographs.iarc.fr/ENG/Monographs/vol80/mono80.pdf.
Accessed May 18, 2018.

International Commission on Non-Ionizing Radiation Protection (ICNIRP). 2010. ICNIRP Guidelines for
Limiting Exposure to Time-Varying Electric, Magnetic and Electromagnetic Fields (1 Hertz to
100 kilohertz). Available at: http://www.icnirp.org/cms/upload/publications/I[CNIRPemfgdl.pdf.
Accessed May 18, 2018.

Iowa County. 2005. lowa County, Wisconsin, Comprehensive Plan. Planning Report No. 05/188, Section
H. Land Use Element. Available at:
http://www.iowacounty.org/documents/departments/planninganddevelopment/Comprehensive%
20Plan/14%20Section%20H%20Land%20Use%20Element.pdf. Accessed May 2018.

Iowa County Ordinances. 2001. 305 Blackhawk Lake. Ordinance No. 350.04. Available at:
http://www.iowacounty.org/documents/countyboard/ordinances/350.04%20Prohibit%20Loud %
20Noise%20During%20Quiet%20Time.pdf. Accessed May 24, 2018.

Iowa Department of Natural Resources (IDNR). 2006. lowa Erosion Control Manuals. Available at:
http://www.ctre.iastate.edu/erosion/. Accessed May 22, 2018.

—— 2016. 2016 305(b) Assessment Summary. Available at:
https://programs.iowadnr.gov/adbnet/Assessments/Summary/2016. Accessed May 23, 2018.

———. 2017. High Resolution Land Cover of lowa. Available at: https://geodata.iowa.gov/dataset/high-
resolution-land-cover-iowa-2009. Accessed December 1, 2017.

—— . 2018a. Outstanding lowa Waters. Available at: https://geodata.iowa.gov/dataset/outstanding-
iowa-waters. Accessed May 22, 2018.

———. 2018b. Trout Streams. Available at: http://www.iowadnr.gov/Fishing/Where-to-Fish/Trout-
Streams. Accessed May 22, 2018.

—— 2018c. Sovereign Meandered Rivers of lowa. Available at:
https://geodata.iowa.gov/dataset/sovereign-meandered-rivers-iowa. Accessed May 22, 2018.

——— 2018d. Streams Protected from Channel Changes in lowa. Available at:
https://geodata.iowa.gov/dataset/streams-protected-channel-changes-iowa. Accessed May 22,
2018.

——— 2018e. Permitted Facilities Directory. Available at:
https://programs.iowadnr.gov/solidwaste/reports/pfd.aspx. Accessed June 18, 2018.

Iowa Department of Natural Resources and Public Safety State Fire Marshal Office. 2018. Storage Tanks.
Available at: https://programs.iowadnr.gov/tanks/pages/advanced.aspx. Accessed May 16, 2018.

542



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

Iowa Department of Transportation (Iowa DOT). 2016. Office of Systems Planning. Volume of traffic
on the Primary Road System. Available at:
http://165.206.203.6/maps 1 /transdataftp/b1530140/routes_frame.asp?year=2016. Accessed
May 17, 2018.

. 2017. Railroad Revolving Loan and Grant Funding Recommendation. Commission Workshop
August 7, 2017. Available at: https://iowadot.gov/iowarail/pdfs/Aug2017recommendation.pdf.
Accessed May 11, 2019.

. 2018. 2019-2023 Iowa Transportation Improvement Plan. Available at:
http://publications.iowa.gov/27714/1/2019-2023%205YrProg.pdf. Accessed May 20, 2019.

Iowa Geologic Survey. 2017. Paleozoic Plateau. Available at: http://www.iihr.uiowa.edu/igs/paleozoic-
plateau/. Accessed May 24, 2018.

Iowa Geological and Water Survey. 2010. Bedrock Geologic Map of lowa. Open File Map OFM-2010-
01. Scale 1:500,000.

Iowa Utilities Board (IUB). n.d. Electric transmission line franchise proceedings in lowa. Available at:
https://iub.iowa.gov/files/consumers/brochures/brochure Franchises.pdf. Accessed May 28,
2019.

. 2017. Informational Meeting Presentation, Electric Transmission Lines. Available at:
https://iub.iowa.gov/electric-franchises. Accessed February 23, 2017.

. 2018. Overview: Electric Transmission Line Franchise Process. Available at:
https://iub.iowa.gov/sites/default/files/documents/2018/09/electric_franchise process_revise.pdf
Accessed May 28, 2019.

Jackson, T. 2010. Electric Transmission Lines: Is There an Impact on Rural Land Values? Available at:
http://www.real-analytics.com/Transmission%20Lines%20and%20Rural%20Land.pdf.
Accessed May 14, 2019.

Jackson, T., and J. Pitts. 2010. The Effects of Electric Transmission Lines on Property Values: A
Literature Review. Available at: http://www.real-
analytics.com/Transmission%20Lines%20Lit%20Review.pdf. Accessed May 14, 2019.

Javers, A.C. 2018. Cultural Resources within 1,000 Feet of Hickory Creek to lowa State Line 345 KV
Transmission Line Project Centerline. Kansas City, Missouri: Burns & McDonnel Engineering
Company, Inc.

Kabuto, M., H. Nitta, S. Yamamoto, N. Yamaguchi, S. Akiba, Y. Honda, J. Hagihara, K. Isaka, T. Saito,
T. Ojima, Y. Nakamura, T. Mizoue, S. Ito, A. Eboshida, S. Yamazaki, S. Sokejima, Y.
Kurokawa, and O. Kubo. 2006. Childhood leukemia and magnetic fields in Japan: A case-
control study of childhood leukemia and residential power-frequency magnetic fields in Japan.
International Journal of Cancer 119:643—650. Available at:
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ijc.21374. Accessed May 22, 2019.

Kerlin, K. 2018. Grasslands More Reliable Carbon Sink Than Trees. University of California — Davis.
Available at: https://climatechange.ucdavis.edu/news/grasslands-more-reliable-carbon-sink-than-
trees/ Accessed May 24, 2019.

543



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

Kheifets, L., A. Ahlbom, C.M. Crespi, G. Draper, J. Hagihara, R.M. Lowenthal, G. Mezei, S. Oksuzyan,
J. Schuz, J. Swanson, A. Tittarelli, M. Vinceti, and V. Wunsch Filho. 2010. Pooled analysis of
recent studies on magnetic fields and childhood leukemia. British Journal of Cancer 103:1128—
1135. Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2965855/pdf/6605838a.pdf.
Accessed May 22, 2019.

Kinnard, W.N., Jr., and S.A. Dickey. 1995. A primer on proximity impact research: residential property
values near high-voltage transmission lines. Real Estate Issues. April.

Kullen, D. 2017. Archaeological Investigation of the Cardinal to Hickory Creek 345 kV Transmission
Line Project within the Upper Mississippi River National Wildlife and Fish Refuge, Clayton
County, lowa, and Grant County, Wisconsin. Draft. Archaeological Resources Protection Act
Permit Nos. 2017-IA/3-1 and DACW25-9-17-4062. Project 100247. Kansas City, Missouri:
Burns & McDonnell Engineering Company, Inc.

—— 2018. Archaeological Investigation of the Cardinal to Hickory Creek 345 kV Transmission Line
Project within the Upper Mississippi River National Wildlife and Fish Refuge, Clayton County,
lowa: Addendum 1. Archaeological Resources Protection Act Permit Nos. 2017-1A/3-1 and
DACW25-9-17-4062. Project 100247. Kansas City, Missouri: Burns & McDonnell Engineering
Company, Inc.

Kullen, D., and K. House. 2018. Desktop Review of the Hickory Creek to lowa State Line 345kV
Transmission Line Project, Clayton and Dubuque Counties, lowa. Project 100247. Kansas City,
Missouri: Burns & McDonnel Engineering Company, Inc.

Lal, R. 2002. Soil carbon dynamics in cropland and rangeland. Environmental Pollution 116:353-362.

Lefcourt, A.M. (ed.). 1991. Effects of Electrical Voltage/Current on Farm Animals: How To Detect and
Remedy Problems. U.S. Department of Agriculture, Agriculture Handbook No. 696. Available
at: https://naldc.nal.usda.gov/download/CAT92970513/PDF. Accessed May 22, 2019.

McNab, W.H., and P.E. Avers. 1994. Ecological Subregions of the United States: Section Descriptions.
WO-WSA-5. Washington, D.C.: U.S. Forest Service.

Michigan Department of Natural Resources. 2007. BMP Manual, Chapter 9: Rutting. Available at:
https://www.michigan.gov/documents/dnr/9-Rutting_ 193281 7.pdf. Accessed June 14, 2018.

Midcontinent Independent System Operator (MISO). 2012a. MISO Board Approves 215 New
Transmission Projects. News Release, December 8. Available at:
https://www.misoenergy.org/AboutUs/MediaCenter/PressReleases/Pages/MISOBoardApproves
215NewTransmissionProjects.aspx.

. 2012b. Multi Value Project Portfolio: Results and Analysis. Available at:
https://cdn.misoenergy.org/2011%20MVP%20Portfolio%20Analysis%20Full%20Report1 17059
.pdf. Accessed April 11, 2018.

.2014. MTEP14 MVP Triennial Review. September. Available at:
https://pubs.naruc.org/pub.cfm?id=3139EF15-0FF1-F820-4EB4-5D4E903D0020.

. 2016. MISO Transmission Owners Agreement, Appendix B, Section VI. Available at:
https://www.misoenergy.org/Library/Repository/Tariftf/Rate%20Schedules/Rate%20Schedule%
2001%20-%20Transmission%200wners%20Agreement.pdf.

544



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

——— 2017a. MTEP17 MVP Triennial Review. Available at:
https://www.misoenergy.org/Library/Repository/Study/Candidate%20MVP%20AnalysissMTEP
17%20MVP%20Triennial%20Review%20Report.pdf.

——— 2017b. MISO Electric Tariff, Attachment FF, Section V. Available at:
https://www.misoenergy.org/Library/Tariff/Pages/Tariff.aspx.

——— 2017c. MISO. Available at:
https://www.misoenergy.org/ layouts/MISO/ECM/Redirect.aspx?ID=178267.

——— 2019a. Service Agreements Under the MISO Tariff - Interconnection Agreements website.
Available at: https://www.misoenergy.org/legal/service-
agreements/#nt=/agreementtype:Interconnection%20Agreement. Accessed May 29, 2019.

——— 2019b. MISO Interconnection Queue databases. Available at:
https://api.misoenergy.org/PublicGiQueueMap/index.html.

Middleton City Code of Ordinances. 2018. Chapter 16: Public Peace and Good Order. April 2018.
Available at: http://www.ci.middleton.wi.us/115/City-Code-of-Ordinances. Accessed May 23,
2018.

Mitchell, P.S. 2000. Estimating Economic Damages to Real Property Due to Loss of Marketability,
Rentability and Stigma. Appraisal Journal. April.

Moore, S. 2017. Environmental Specialist, IDNR. Environmental Review for Natural Resources 15014.
Email communication to Drew Carson, SWCA Environmental Consultants, December 12, 2017.

Mount Horeb Area Historical Society. 2018. First Norwegian Lutheran Cemetery. Available at:
http://www.mthorebhistory.org/first-norwegian-lutheran-cemetery.html. Accessed June 14,
2018.

Mount Horeb Municipal Code. 2013. Chapter 8 Public Works, Chapter 14 Building Code, and Chapter 17
Zoning Code. March 8, 2013. Available at:
https://library.municode.com/wi/mount_horeb/codes/code_of ordinances?nodeld=CO_CH17Z0
CORERE98-16_17.142NO. Accessed May 23, 2018.

Mountain States Transmission Initiative Review Project. 2012. Transmission Lines and Property Value
Impacts, A Summary of Published Research on Property Value Impacts from High Voltage
Transmission Lines.

National Audubon Society. 2018. The Christmas Bird Count Historical Results [Online]. Available at:
http://www.christmasbirdcount.org. Accessed May 19, 2019.

National Bridge Inventory. 2018. Bridges. Available at: https://hifld-
geoplatform.opendata.arcgis.com/datasets/national-bridge-inventory-nbi-bridges. Accessed
June 5, 2018.

National Institute of Environmental Health Sciences (NIEHS). 1999. National Institute of Health.
Assessment of Health Effects from Exposure to Power-Line Frequency Electric and Magnetic
Fields. Available at: http://niremf.ifac.cnr.it/docs/niehs99.pdf. Accessed May 18, 2018.

545



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

. 2002. Electric and Magnetic Fields Associated with the Use of Electric Power. Available at:
https://www.niehs.nih.gov/health/materials/electric_and magnetic fields associated with the
use of electric power questions and answers english 508.pdf. Accessed May 18, 2018.

National Oceanic and Atmospheric Administration (NOAA). 2007. National Weather Service: Online
Severe Weather Climatology, Radar: Milwaukee WI. Available at:
http://www.spc.noaa.gov/climo/online/rda/MKX.html. Accessed May 16, 2018.

. 2018a. Climate at a Glance: Statewide Time Series. Available at:
https://www.ncdc.noaa.gov/cag/. Accessed July 27, 2018.

. 2018b. State Climate Summaries: lowa. Available at: https://statesummaries.ncics.org/ia.
Accessed May 25, 2018.

. 2018c. State Climate Summaries: Wisconsin. Available at: https://statesummaries.ncics.org/wi.
Accessed May 25, 2018.

National Park Service (NPS). 1990. How to Apply the National Register Criteria for Evaluation. National
Register Bulletin 15. Revised 1997. Washington, D.C.: National Park Service.

———1997. How to Apply the National Register Criteria for Evaluation. National Register Bulletin 15.
Washington, D.C.: National Park Service.

— 2013. General Management Plan for the Ice Age National Scenic Trail Interpretive Site and the
Ice Age Scientific Reserve Unit in the Town of Cross Plains, Wisconsin. June 5, 2013. Available
at: https://www.nps.gov/iatr/learn/management/crossplainsgmp.htm. Accessed May 2018.

—— 2017a. Cardinal-Hickory Creek Transmission Line Project EIS Meeting Notes. June 12, 2017.
Meeting between NPS and RUS. Meeting notes are available in project record.

———. 2017b. Ice Age National Scenic Trail, A Mammoth Walk. Available at:
https://www.nps.gov/iatr/index.htm. Accessed May 28, 2018.

National Park Service (NPS) and Wisconsin Department of Natural Resource (WDNR). 2013. General
Management Plan for the Ice Age Complex at Cross Plains. Available at:
https://www.nps.gov/iatr/learn/management/upload/Summary-and-Table-of-Contents.pdf.

National Radiological Protection Board (NRPB). 1992. Electromagnetic Fields and the Risk of Cancer.
Report of an Advisory Group on Non-ionising Radiation. National Radiological Protection
Board 3(1):1-138.

——. 1994a. Health Effects Related to the Use of Visual Display Units. Report of an Advisory Group
on Non-ionizing Radiation. Documents of the NRPB 5(2):1-75.

———. 1994b. Health Effects Related to the Use of Visual Display Units. Report of an Advisory Group
on Non-ionizing Radiation. Documents of the NRPB 5(2):1-75. Available at:
http://products.ihs.com/Ohsis-SEOQ/271357.html. Accessed June 29, 2018.

——. 2001a. ELF Electromagnetic Fields and Neurodegenerative Disease. Documents of the NRPB
12(4).

——.2001b. ELF Electromagnetic Fields and the Risk of Cancer: Report of an Advisory Group on
Non-ionising Radiation. Documents of the NRPB 12(1).

546


https://www.ncdc.noaa.gov/cag/

Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

. 2004a. Review of the Scientific Evidence for Limiting Exposure to Electromagnetic Fields
(0-300 GHz). Documents of the NRPB 15(3).

. 2004b. Particle Deposition in the Vicinity of Power Lines and Possible Effects on Health, Report
of an independent Advisory Group on Non-ionizing Radiation AGNIR and its ad hoc Group on
Corona lons. Documents of the NRPB 15(1). Available at:
http://194.74.226.162/Publications/Radiation/NPRBArchive/DocumentsOf TheNRPB/Absd1501.
Accessed May 21, 2019.

National Renewable Energy Laboratory. 2017. Open EI, Utility Rate Database. National Renewable
Energy Laboratory, with the U.S. Department of Energy. Available at:
http://en.openei.org/wiki/Utility Rate Database. Accessed April 7, 2017.

NatureServe. 2011. Haliaeetus leucocephalus (Linnaeus, 1766) Bald Eagle. Arlington, Virginia:
NatureServe.

Nelson, P.M. 1987. Transportation Noise Reference Book. London: Butterworths & Co.

New York Department of Environmental Conservation. 2001. Assessing and Mitigating Noise Impacts.
February 2001. Available at:
https://www.dec.ny.gov/docs/permits_ej operations_pdf/noise2000.pdf.

Nichols Tourism Group. 2015. Northern Pass Transmission and New Hampshire’s Tourism Industry.
Available at:
http://www.northernpass.us/assets/filings/Volume%20XXXIV/Appendix%2045%20Northern%
20Pass%20Transmission%20and%20New%20Hampshires%20Tourism%20Industry.pdf.
Accessed August 2, 2018.

North American Electric Reliability Corporation (NERC). 2007. Definition of “Adequate Level of
Reliability.” Available at: http://www.nerc.com/docs/pc/Definition-of-ALR-approved-at-Dec-
07-OC-PC-mtgs.pdf.

. 2017a. Regional Entities. Available at:
http://www.nerc.com/AboutNERC/keyplayers/Pages/Regional-Entities.aspx. Accessed April 12,
2017.

. 2017b. Reliability Standards for the Bulk Electric Systems of North America. Updated April 4,
2017. Available at: http://www.nerc.com/pa/Stand/Reliability Standards Complete
Set/RSCompleteSet.pdf. Accessed April 12, 2017.

Omernik, J.M., S.S. Chapman, R.A. Lillie, and R.T. Dumke. 2000. Ecoregions of Wisconsin.
Transactions of the Wisconsin Academy of Sciences, Arts and Letters. Wisconsin System Board
of Regents.

Pacala, S., R.A. Birdsey, S.D. Bridgham, R.T. Conant, K. Davis, B. Hales, R.A. Houghton, J.C. Jenkins,
M. Johnston, and G. Marland. 2007. The North American carbon budget past and present.
In The First State of the Carbon Cycle Report (SOCCR): The North American Carbon Budget
and Implications for the Global Carbon Cycle, edited by A.W. King, L. Dilling, G.P.
Zimmerman, D.M. Fairman, R.A. Houghton, G. Marland, A.Z. Rose, and T.J. Wilbanks, pp. 29—
36, 167-170. Asheville, North Carolina: National Oceanic and Atmospheric Administration,
National Climatic Data Center.

547



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

Pacific Gas and Electric Company. 2007. Power Quality Bulletin No. 2. Stray Voltage. Available at:
https://www.pge.com/includes/docs/pdfs/about/news/outagestatus/powerquality/power quality
bulletin-issue_no.2_stray volt.pdf. Accessed May 22, 2029.

Parker, P.L., and T.F. King. 1998. Guidelines for Evaluating and Documenting Traditional Cultural
Properties. National Register Bulletin 38. Washington, D.C.: National Park Service.

Pilsbry, H.A. 1948. Land Mollusca of North America (North of Mexico). Vol. 2 pt. 2. Philadelphia,
Pennsylvania: Proceedings of the Academy of Natural Sciences of Philadelphia.

Pitts and Jackson. 2007. Power Lines and Property Values Revisited. Environment and the Appraiser,
The Appraisal Journal Fall 2007:323-325. Available at:
https://www.researchgate.net/publication/316674821 Power Lines and Property Values Revi
sited. Accessed August 13, 2018.

Potomac Economics. 2018. 2017 State of the Market Report for the MISO Electricity Markets.
Informational Filing of Midwest Independent Transmission System Operator, Inc.’s Independent
Market Monitor. June 2018. Available at:
https://cdn.misoenergy.org/2017%?20State%200f%20the%20Market%20Report242952.pdf.
Accessed June 2, 2019.

Power Engineers, Inc. 2010. CapX2020 345 kV Underground Report. Prepared for Xcel Energy.
Available at: http://www.capx2020.com/Projects/pdf/085-
247 Xcel CAPX2020 Underground%20Report 02-24-10 RevB.pdf. Accessed September
2018.

Public Service Commission of Wisconsin (PSCW). 2000. Final Environmental Impact Statement,
Arrowhead-Weston Electric Transmission Line Project. Volume 1. Docket 05-CE-113. October.

——— 2011a. Alma—La Crosse 345 kV Transmission Project Volume 1 Draft Environmental Impact
Statement. Docket 5-CE-136. PSCW Department of Natural Resources. November.

———— 2011b. Underground Electric Transmission Lines factsheet. Available at:
https://psc.wi.gov/Documents/Brochures/Under%20Ground%20Transmission.pdf. Accessed
August 13, 2018.

—— . 2015. Right-of-Ways and Easements for Electric Facility Construction in Wisconsin. Electric 02
(09/15). Available at: https://psc.wi.gov/Documents/Brochures/Right-of-
Ways%?20and%20Easements%20for%20Electric%20Facility%20Construction%20In%20Wisco
nsin.pdf. Accessed July 9, 2019.

——— 2016. Final Strategic Energy Assessment Energy 2020. PSC Ref#: 289792. July 2016. Docket 5-
ES-108.

——— 2017. Transmission Line Review Process. Available at:
https://psc.wi.gov/Pages/ForUtilities/ApplicationReviewProcess.aspx. Accessed July 1, 2017.

—— . 2019. Cardinal-Hickory Creek Transmission Line Final Environmental Impact Statement. PSC
Docket 5-CE-146. Issued May 2019. Available at:
http://apps.psc.wi.gov/pages/viewdoc.htm?docid=366195. Accessed May 20, 2019.

548


https://www.researchgate.net/publication/316674821_Power_Lines_and_Property_Values_Revisited
https://www.researchgate.net/publication/316674821_Power_Lines_and_Property_Values_Revisited
http://www.capx2020.com/Projects/pdf/085-247_Xcel_CAPX2020_Underground%20Report_02-24-10_RevB.pdf
http://www.capx2020.com/Projects/pdf/085-247_Xcel_CAPX2020_Underground%20Report_02-24-10_RevB.pdf

Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

Rainka, G., S. Slagor, and B. Harris. 2018. Architecture/History Survey of the Cardinal-Hickory Creek
Transmission Line Project, Dane, lowa, Grant, and Lafayette Counties, Wisconsin. Milwaukee,
Wisconsin: Commonwealth Heritage Group; and Downers Grove, Illinois: Burns and
McDonnell Engineering Company.

Ramirez, Z. 2018. Wisconsin Legislator Briefing Book 2019-20 Chapter 27 Utilities and Energy.
Available at: https://docs.legis.wisconsin.gov/misc/lc/briefing book/ch27 utilities energy.pdf.
Accessed May 28, 2019.

Ramsar Sites Information Service. 2010. Upper Mississippi River Floodplain Wetlands Information Sheet
on Site No. 1901. Available at: https://rsis.ramsar.org/ris/1901. Accessed May 21, 2018.

Reading, W.H., IV, and J.W. Whipple. 2003. Wisconsin Timber Industry: An Assessment of Timber
Production Output and Use in 2003. USFS Resource Bulleting NRS-19. Available at:
https://www.nrs.fs.fed.us/pubs/rb/rb_nrs19.pdf. Accessed May 20, 2019.

RENEW Wisconsin. 2017. Largest 30 Solar Electric Generating Projects in Wisconsin. Factsheet.
Available at: https://www.renewwisconsin.org/solar-energy/. Accessed April 1, 2018.

. 2018. MGE and Dane County Team Up to Build Airport Solar Project. October 11, 2018.
Available at: https://www.renewwisconsin.org/mge-dane-county-team-build-airport-solar-
project/. Accessed May 9, 2019.

Reptiles and Amphibians of lowa. 2018a. Reptiles and Amphibians of Clayton County, lowa. Available
at: https://www.iowaherps.com/county/clayton. Accessed June 15, 2018.

. 2018b. Reptiles and Amphibians of DuBuque County, lowa. Available at:
https://www.iowaherps.com/county/dubuque. Accessed June 15, 2018.

Research Department of the U.S. Travel Association. 2017. The Economic Impact of Travel on lowa
Counties 2016. Available at: https://www.traveliowa.com/UserDocs/pages/IA 2016 Report -
_Nov. 8 2017.pdf. Accessed May 11, 2018.

Ridgely, R.S., T.F. Allnutt, T. Brooks, D.K. McNicol, D.W. Mehlman, B.E. Young, and J.R. Zook. 2003.
Digital Distribution Maps of the Birds of the Western Hemisphere, version 1.0. Arlington,
Virginia: NatureServe.

Rural Utilities Service (RUS). 2018. Biological Assessment: Cardinal-Hickory Creek 345-kV
Transmission Line, Dane, lowa, Grant, and Lafayette Counties, Wisconsin, Clayton
and Dubuque Counties, lowa.

. 2019. Email correspondence among Erika Martin Seibert (RUS Federal Preservation Officer),
Cindy Peterson (USACE Tribal Liaison & Archaeologist), Tim Yager (USFWS Deputy Refuge
Manager) regarding concurrence of the finding of no historic properties affected for the
retirement of the N-9 transmission line in the Refuge. Written communication.

Ryan, M.G., M.E. Harmon, R.A. Birdsey, C.P. Giardina, L.S. Heath, R.A. Houghton, R.B. Jackson, D.C.
McKinley, J.F. Morrison, B.C. Murray, D.E. Pataki, and K.E. Skog. 2010. A synthesis of the
science on forests and carbon for U.S. Forests. Issues in Ecology (13):1-16.

549



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

Schmeckle Reserve Interpreters. 2005. Great River Road Visitor Center Interpretive Master Plan.
April 2005. Available at: https://www.uwsp.edu/cnr-
ap/schmeeckle/Documents/Consulting/GRR _plan.pdf. Accessed May 2018.

Scientific Committee on Emerging and Newly Identified Health Risks. 2007. Possible Effects of
Electromagnetic Fields (EMF) on Human Health. European Commission. Directorate C —
Public Health and Risk Assessment. Available at:
https://ec.europa.cu/health/ph_risk/committees/04 scenihr/docs/scenihr o 007.pdf. Accessed
May 18, 2018.

—— 2009. Health Effects of Exposure to EMF. European Commission. Brussels, Belgium. Available
at: http://ec.europa.eu/health/ph_risk/committees/04 scenihr/docs/scenihr o 022.pdf. Accessed
May 18, 2018.

——— 2015. Opinion on Potential Health Effects of Exposure to Electromagnetic Fields (EMF).
Brussels, Belgium: European Commission, 2015. Available at:

https://ec.europa.eu/health/scientific_committees/emerging/docs/scenihr o 041.pdf. Accessed
May 18, 2018.

Scientific Committee on Toxicity, Ecotoxicity and the Environment. 2001. Opinion on Possible Effects
of Electromagnetic Fields (EMF), Radio Frequency Fields (RF) and Microwave Radiation on
Human Health. European Commission, Brussels, Belgium. Available at:
http://ec.europa.eu/health/ph_risk/committees/sct/documents/out128 en.pdf. Accessed May 18,
2018.

Scientific Steering Committee of the European Commission. 1998. Opinion on Possible Health Effects
from Exposure to Electromagnetic Fields (0 Hz- 300 GHz) - Report and opinion adopted at the
meeting of the Scientific Steering Committee of 25-26 June 1998. Available at:
https://ec.europa.eu/food/sites/food/files/safety/docs/sci-com_ssc_outl9 en.pdf. Accessed
May 18, 2018.

Scott, W.S. 1981. Economic Effects of Transmission Towers on Field Crops in Ontario. Journal of
Environmental Management 12:187-193.

Shepherd, S., M.A.P. Lima, E.E. Oliveira, S.M. Sharkh, C.W. Jackson, and P.L.. Newland. 2018.
Extremely lower frequency electromagnetic fields impair the cognitive and motor abilities of
honey bees. Scientific Reports. Available at: https://www.nature.com/articles/s41598-018-
26185-y.

Smith, D. 2011. Hearing Loss Protection for Agricultural Workers. Available at:
http://agrilife.org/agsafety/files/2011/06/HEARING-LOSS-PROTECTION2.pdf. Accessed
May 20, 2019.

SOO Green Renewable Rail. 2019. SOO Green Renewable Rail A Wind Energy Delivery Project.
Available at: http://www.soogreenrr.com/project-overview/innovation/. Accessed May 24, 2019.

South Coast Air Quality Management District (SCAQMD). 2007a. EMFAC 2007 (v2.3) Emission
Factors. Available at: http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysis-
handbook/emfac-2007-(v2-3)-emission-factors-(on-road). Accessed May 25, 2018.

550



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

. 2007b. Oft-Road - Model Mobile Source Emission Factors. Available at:
http://www.agmd.gov/home/rules-compliance/ceqa/air-quality-analysis-handbook/off-road-
mobile-source-emission-factors. Accessed May 25, 2018.

Spes, M., L. Beiia, M. Kosterec, and M. Marton. 2017. Determining the Current Capacity of Transmission
Lines Based on Ambient Conditions. Journal of Energy Technology. Volume 10 Issue 2, June
2017. Available at: http://www.fe.um.si/images/jet/05_poglavje - JET junij 2017.pdf.
Accessed March 19, 2018.

Stanley, D., and L. Stanley. 1988. Multiple Property Listing: Prehistoric Mounds of the Quad-State
Region of the Upper Mississippi River Valley. No. 64500179. Washington, D.C.: National Park
Service.

Stefansson, P., A.D. Sacborsdottir, and C.M. Hall. 2017. When tourists meet transmission lines:
The effects of electric transmission lines on tourism in Iceland. Energy Research & Social
Science, December 2017. Available at:
https://www.sciencedirect.com/science/article/pii/S2214629617302037?via%3Dihub. Accessed
July 30, 2018.

SWCA Environmental Consultants (SWCA). 2017. Cardinal-Hickory Creek 345-kV Transmission Line
Project Scoping Report. Prepared for U.S. Department of Agriculture Rural Utilities Service.
Lombard, Illinois: SWCA Environmental Consultants. Available at:
https://www.rd.usda.gov/publications/environmental-studies/impact-statements/cardinal-
%E2%80%93-hickory-creek-transmission-line. Accessed May 30, 2017.

Swedish Radiation Protection Authority (SSI). 2007. Fourth Annual Report from SSI'’s Independent
Expert Group on Electromagnetic Fields, 2006: Recent Research on EMF and Health Risks.
SSI Report 2007:04. Available at:
https://www.stralsakerhetsmyndigheten.se/contentassets/54f003dfe0ec4a24a9b2129638419831/2
00704-recent-research-on-emf-and-health-risks.-fourth-annual-report-from-ssis-independent-
expert-group-on-electromagnetic-fields-2006. Accessed May 18, 2018.

——. 2008. Fifth Annual Report from SSI’s Independent Expert Group on Electromagnetic Fields,
2007: Recent Research on EMF and Health Risks. SSI Report 2008:12. Available at:
https://www.stralsakerhetsmyndigheten.se/contentassets/119df5b843164b93be8f7143321af021/
200812-recent-research-on-emf-and-health-risks.-fifth-annual-report-from-ssis-independent-
expert-group-on-electromagnetic-fields-2007. Accessed May 18, 2018.

Swedish Radiation Safety Authority (SSM). 2009. Recent Research on EMF and Health Risks. Sixth
annual report from SSM’s independent expert group on electromagnetic fields. SSM Report
2009:36. Stockholm, Sweden.

. 2010. Recent Research on EMF and Health Risks. Seventh annual report from SSM’s
independent expert group on electromagnetic fields. SSM Report 2010:44. Stockholm, Sweden.

. 2013. Eighth Report from SSM's Scientific Council on Electromagnetic Fields 2013. SSM Report
2013:19. Stockholm, Sweden.

. 2014. Recent Research on EMF and Health Risk. Ninth report from SSM's Scientific Council on
Electromagnetic Fields. Research 2014:16. Stockholm, Sweden.

551



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

. 2015. Recent Research on EMF and Health Risk - Tenth report from SSM's Scientific Council on
Electromagnetic Fields. Research 2015:19. Stockholm, Sweden.

. 2018. Recent Research on EMF and Health Risk: Twelfth Report from SSM’s Scientific Council
on Electromagnetic Fields, 2017. Available at:
https://www.stralsakerhetsmyndigheten.se/contentassets/f34de8333acd4ac2b22a9b072d9b3319/2
01809-recent-research-on-emf-and-health-risk. Accessed May 18, 2018.

Szymanski, J., T. Smith, A. Horton, M. Parkin, L. Ragan, G. Masson, E. Olson, K. Gifford, and L. Hill.
2016. Rusty Patched Bumble Bee (Bombus affinis) Species Status Assessment, Final Report,
Version 1.

Tatos, T., M. Glick, and T.A. Lunt. 2016. Property Value Impacts from Transmission Lines,
Subtransmission Lines, and Substations. The Appraisal Journal Summer:205-229.

Teepen, J.C., and J.A.A.M. van Dijck. 2012. Impact of high electromagnetic field levels on childhood
leukemia incidence. International Journal of Cancer 131:769—778. Available at:
https://onlinelibrary.wiley.com/doi/pdf/10.1002/ijc.27542. Accessed May 22, 2019.

Telegraph Herald. 2019. New Proving Grounds park near Dubuque honors Deere history. Published
January 4, 2019. Available at: http://www.telegraphherald.com/news/tri-state/article_ac97b0c8-
9acf-5¢60-abc9-38c6c2dca832.html. Accessed May 10, 2019.

Thornton, N. 2007. Regulators Gearing Up for PowerLine Final Reviews. Chauteau Acantha Reporter.
October 11. Available at: http://www.choteauacantha.com/news/article_5f6¢c1018-4d81-5850-
aff6-f40813379d29.html. Accessed June 18, 2018.

Trout Unlimited. 2017. The Economic Impact of Recreational Trout Angling in the Driftless Area.
Available at: http://www.fishhabitat.org/files/uploads/TU_Driftless Economic_Report.pdf.
Accessed May 23, 2019.

TUUSSO Energy, LLC. 2018. Columbia Solar Projects Washington Energy Facility Site Evaluation
Council Application for Site Certification. EFSEC Docket Number: EF-170823. Available at:
http://www.efsec.wa.gov/Tuusso_Solar.html. Accessed March 9, 2018.

University of Wisconsin — Extension. 2005. Bedrock Geology of Wisconsin, Wisconsin Geological and
Natural History Survey.

. 2014. County Impact Reports. Available at: https://anre.uwex.edu/economicimpact/.

U.S. Army Corps of Engineers (USACE). 1987. Corps of Engineers Wetlands Delineation Manual.
Wetlands Research Program Technical Report Y-87-1. Available at:
http://www.cpe.rutgers.edu/Wetlands/1987-Army-Corps-Wetlands-Delineation-Manual.pdf.
Accessed October 23, 2016.

. 2010. Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Midwest
Region (Version 2.0) J.S. Wakeley, R.W. Lichvar, and C.V. Noble, eds. ERDC/EL TR-10-16.
Vicksburg, Mississippi: U.S. Army Engineer Research and Development Center. Available at:
http://www.usace.army.mil/Portals/2/docs/civilworks/regulatory/reg_supp/erdc-el-tr-10-16.pdf.
Accessed October 31, 2016.

552



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

. 2012. Regional Supplement to the Corps of Engineers Wetland Delineation Manual:
Northcentral and Northeast Region (Version 2.0). J.S. Wakeley, R.W. Lichvar, C.V. Noble, and
J. F. Berkowitz, eds. ERDC/EL TR-12-1. Vicksburg, Mississippi: U.S. Army Engineer Research
and Development Center. Available at:
http://www.usace.army.mil/Portals/2/docs/civilworks/regulatory/reg_supp/NCNE suppv2.pdf.
Accessed October 31, 2016.

U.S. Army Corps of Engineers (USACE) Rock Island District. 2017. Upper Mississippi River
Restoration. Available at: http://www.mvr.usace.army.mil/Missions/Environmental-Protection-
and-Restoration/Upper-Mississippi-River-Restoration/.

. 2018. Policy and Procedural Guidance for Processing Requests to Alter U.S. Corps of Engineers
Civil Works Pursuant to 33 USC 408. EC 1165-2-220. Available at:
https://www.publications.usace.army.mil/Portals/76/Publications/EngineerCirculars/EC_1165-2-
220.pdf?ver=2018-09-07-115729-890. Accessed October 18, 2018.

U.S. Bureau of Economic Analysis (BEA). 2017. CA5N Personal Income by Major Component and
Earnings by NAICS Industry. Available at: https://www.bea.gov/iTable/index_regional.cfm.
Accessed August 1, 2018.

. 2018. Regional Economic Accounts. Available at: https://www.bea.gov/regional/index.htm.
Accessed May 8, 2018.

U.S. Bureau of Labor Statistics (BLS). 2016. Injuries, Illnesses, and Fatalities: Occupational Safety and
Health Definitions. Available at: https://www.bls.gov/iif/oshdef.htm. Accessed May 16, 2018.

——. 2017. Injuries, Illnesses, and Fatalities — Industry Illness and Illness Data. Available at:
https://www.bls.gov/iif/oshsum.htm. Accessed May 13, 2018.

—— . 2018a. Local Area Unemployment Statistics. Available at: https://data.bls.gov/PDQWeb/la.
Accessed May 7, 2018.

—— . 2018b. Databases, Tables & Calculators by Subject, Quarterly Census of Employment and
Wages. Available at: https://data.bls.gov/pdq/SurveyOutputServlet. Accessed May 7, 2018.

———. 2018c. Injuries, Illnesses, and Fatalities - Census of Fatal Occupational Injuries (CFOI) - Current
and Revised Data. Available at: https://www.bls.gov/iif/oshcfoil.htm. Accessed May 13, 2018.

———. 2018d. Injuries, Illnesses, and Fatalities - State Occupational Injuries, [llnesses, and Fatalities.
Available at: https://www.bls.gov/iif/oshstate.htm. Accessed May 13, 2018.

——— 2018e. TED: The Economics Daily — Injuries and illnesses of line installers and repairers.
Available at: https://www.bls.gov/opub/ted/2018/injuries-and-illnesses-of-line-installers-and-
repairers.htm. Accessed May 14, 2018.

U.S. Census Bureau. 2000. Profile of General Demographic Characteristics Census 2000 Summary File.

. 2010. Profile of General Demographic Characteristics Census 2010 Summary File.

.2014.2010-2014 American Community Survey 5-Year Estimates. Available at:
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_14 5Y
R _B01003&prodType=table. Accessed May 7, 2018.

553


http://www.mvr.usace.army.mil/Missions/Environmental-Protection-and-Restoration/Upper-Mississippi-River-Restoration/
http://www.mvr.usace.army.mil/Missions/Environmental-Protection-and-Restoration/Upper-Mississippi-River-Restoration/

Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

—— 2016a. ACS Demographic and Housing Estimates, 2012-2016 American Community Survey
5-Year Estimates. Available at:
https://factfinder.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh=t. Accessed
May 16, 2018.

——— 2016b. Selected Economic Characteristics 2012-2016 American Community Survey 5-Year
Estimates. Available at: https://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml. Accessed
May 8, 2018.

——— 2017a. Topologically Integrated Geographic Encoding and Referencing (TIGER) database.
Available at: https://www.census.gov/geo/maps-data/data/tiger.html. Accessed May 17, 2018.

——— 2017b. Measuring America, How the U.S. Census Bureau Measures Poverty. Available at:
https://www.census.gov/content/dam/Census/library/visualizations/2017/demo/poverty measure
-how.pdf/. Accessed May 24, 2017.

—— 2018. Annual Estimates of the Resident Population: April 1, 2010 to July 1, 2017; 2017
Estimates. Available at:
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=PEP 2017 P
EPANNRES&prodType=table. Accessed August 13, 2018.

U.S. Department of Agriculture (USDA) Census of Agriculture. 2012. 2012 Census Publications County
Profile. Available at:
https://www.agcensus.usda.gov/Publications/2012/Online_Resources/County Profiles/.

. 2014. Wisconsin State Profile. Available at:
https://www.agcensus.usda.gov/Publications/2012/Online_ Resources/County Profiles/Wisconsi
n/. Accessed June 29, 2018.

U.S. Department of Agriculture (USDA) National Agricultural Statistics Services (NASS). 2017a. 2017
Wisconsin Agricultural Statistics. Available at:
https://www.nass.usda.gov/Statistics_by_ State/Wisconsin/Publications/Annual Statistical Bulle
tin/2017AgStats_web.pdf.

. 2017b. 2017 lowa Agricultural Statistics. Available at:
https://www.nass.usda.gov/Statistics_by State/lowa/Publications/Annual_Statistical Bulletin/20
17 Iowa_Annual Bulletin.pdf.

. 2017¢. Quick Stats. Available at: https://quickstats.nass.usda.gov/.

U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS). 2018a. Web
Soil Survey. Available at: https://websoilsurvey.sc.egov.usda.gov/. Accessed June 14, 2018.

. 2018b. Soil Survey Geographic (SSURGO) Database. Available at:
https://sdmdataaccess.sc.egov.usda.gov. Accessed June 14, 2018.

. 2019a. Prime and other important farmland definitions. Available at:
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/pr/soils/?cid=nrcs141p2 037285.

. 2019b. Conservation Resource Program. Available at:
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/?cid=stelprdb1041269.
Accessed 19 May 2019.

554



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

U.S. Department of Agriculture (USDA) Soil Conservation Service. 1962. Soil Survey, lowa County,
Wisconsin.

—— 1966. Soil Survey, Lafayette County, Wisconsin.
— 1978. Soil Survey of Dane County, Wisconsin.
—— 1982. Soil Survey of Clayton County, lowa.
—— 1985. Soil Survey of Dubuque County, lowa.

U.S. Department of the Interior. 2017. The Migratory Bird Treaty Act Does Not Prohibit Incidental Take.
M-37050. December 22, 2017. Available at: https://www.doi.gov/sites/doi.gov/files/uploads/m-
37050.pdf. Accessed August 9, 2018.

U.S. Department of Transportation (USDOT). 2017. National Transportation Atlas Database. Available
at: http://osav-usdot.opendata.arcgis.com/. Accessed May 17, 2018.

U.S. Energy Information Administration (EIA). 2015. EIA Electricity Data Now Include Estimated
Small-Scale Solar PV Capacity and Generation. Available at:
https://www.eia.gov/todayinenergy/detail.php?id=23972. Accessed April 1, 2018.

. 2017. Frequently Asked Questions: How much electricity does an American home use?
Available at: https://www.eia.gov/tools/faqs/faq.php?id=97&t=3. Accessed May 3, 2017.

. 2018. Detailed State Data. October 12. Available at: https://www.eia.gov/electricity/data/state/.
Accessed May 20, 2019.

U.S. Environmental Protection Agency (USEPA). 1974. Information on Levels of Environmental Noise
Requisite to Protect Public Health and Welfare with an Adequate Margin of Safety. No. 550/9-
74-004. Washington, D.C.

—— 1994, Executive Order 12898 Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations. Available at: https://www.archives.gov/files/federal-
register/executive-orders/pdf/12898.pdf. Accessed May 24, 2018.

— . 1999. Regional Haze Regulations; Final Rule. FRL-6353-4 40 CFR Part 51. July 1, 1999.
Available at: https://www.gpo.gov/fdsys/pkg/FR-1999-07-01/pdf/99-13941.pdf. Accessed
May 15, 2018.

——— 2006. AP 42, Fifth Edition, Compilation of Air Pollutant Emission Factors, Chapter 13.2.2:
Miscellaneous Sources: Unpaved Roads. November 2006. Available at:
http://www.epa.gov/ttn/chief/ap42/ch13/index.html. Accessed May 25, 2018.

——— 2011. AP-42, Fifth Edition, Compilation of Air Pollutant Emission Factors, Chapter 13.2.1:
Miscellaneous Sources: Paved Roads. January 2011. Available at:
http://www.epa.gov/ttn/chief/ap42/ch13/index.html. Accessed May 25, 2018.

——— 2017a. Third Five-Year Review Report for Refuse Hideaway Landfill Superfund Site. Dane
County, Wisconsin. EPA ID — WID 980 610 604. Prepared by U.S. Environmental Protection
Agency Region 5 Chicago, Illinois. August 2, 2017.

555



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

——— 2017b. Categories of Hazardous Waste Generators. Available at:
https://www.epa.gov/hwgenerators/categories-hazardous-waste-generators. Accessed May 17,
2018.

———. 2018a. Watershed Assessment, Tracking & Environmental Results System (WATERS).
Available at: https://www.epa.gov/waterdata/waters-watershed-assessment-tracking-
environmental-results-system. Accessed May 21, 2018.

——— 2018b. Sole Source Aquifers for Drinking Water. Available at:
https://epa.maps.arcgis.com/apps/webappviewer/index.html?id=9ebb047ba3ec41adal877155fe3
1356b. Accessed May 21, 2018.

——— 2018c. National Ambient Air Quality Standards. Available at: https://www.epa.gov/criteria-air-
pollutants/naags-table. Accessed May 11, 2018.

———.2018d. 2014 National Emission Inventory. Washington, D.C.: U.S. Environmental Protection
Agency. Available at: https://www.epa.gov/air-emissions-inventories/2014-national-emissions-
inventory-nei-data. Accessed May 21, 2018.

——— 2018e. Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990—2016. April 12, 2018.
Available at: https://www.epa.gov/sites/production/files/2018-
01/documents/2018 complete report.pdf. Accessed May 22, 2018.

——. 2018f. Superfund National Priorities List (NPL) Where You Live Map. Available at:
https://www.epa.gov/superfund/search-superfund-sites-where-you-live#map. Accessed May 17,
2018.

—— 2018g. ECHO Enforcement and Compliance History Online Facility Search Results. Available
at: https://echo.epa.gov/facilities/facility-search/results. Accessed May 17, 2018.

—— . 2019a. EJSCREEN: Environmental Justice Screening and Mapping Tool. Available at:
https://www.epa.gov/ejscreen. Accessed May 28, 2019.

——. 2019b. Fast facts. April 2019. EPA 430-F-19-001. Available at:
https://www.epa.gov/sites/production/files/2019-04/documents/2019 fast facts 508 0.pdf.
Accessed May 22, 2019.

U.S. Fish and Wildlife Service (USFWS). 1984. National Recovery Plan for lowa Pleistocene Snail.
Fort Snelling, Minnesota: U.S. Fish and Wildlife Service.

——— 2001. Endangered and Threatened Wildlife and Plants; Establishment of a Nonessential
Experimental Population of Whooping Cranes in the Eastern United States. Federal Register
66(123):33903-33917.

— . 2006a. Upper Mississippi River National Wildlife and Fish Refuge Comprehensive Conservation
Plan. Available at: https://www.fws.gov/midwest/planning/uppermiss/. Accessed May 2018.

———. 2006b. Emerald Dragonfly Somatochlora hineana. Fort Snelling, Minnesota: U.S. Fish and
Wildlife Service.

——. 2012a. Spectaclecase (a freshwater mussel) Cumberlandia monodonta. Fort Snelling, Minnesota:
U.S. Fish and Wildlife Service.

556



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

——— 2012b. Higgins’ Eye Pearlymussel Lampsilis higginsii. Fort Snelling, Minnesota: U.S. Fish and
Wildlife Service.

——— 2012c. Sheepnose (a freshwater mussel) Plethobasus cyphyus. Fort Snelling, Minnesota:
U.S. Fish and Wildlife Service.

—— 2013. Upper Mississippi River National Wildlife and Fish Refuge: About the Refuge. Available
at: https://www.fws.gov/refuge/Upper Mississippi_River/about.html. Accessed April 2018.

———. 2014. Northern Long-eared Bat Interim Conference and Planning Guidance. U.S. Fish and
Wildlife Service Regions 2, 3, 4, 5, and 6.

——— 2016. National Wetlands Inventory Wetlands Mapper. Available at:
https://www.fws.gov/wetlands/data/mapper. HTML. Accessed October 31, 2016.

—— . 2018a. Range-wide Indiana Bat/Northern Long-Eared Bat Survey Guidelines. Dated April 2018.
Available at: https://www.fws.gov/midwest/endangered/mammals/nleb/index.html. Accessed
August 13, 2018.

———. 2018b. Survey Protocols for the Rusty Patched Bumble Bee (Bombus affinis). Version 2.1, Dated
February 28, 2018. Available at:
https://www.fws.gov/midwest/endangered/insects/rpbb/surveys.html. Accessed August 13,
2018.

———— 2018c. Prairie Fringed Orchids Fact Sheet. Available at:
https://www.fws.gov/midwest/endangered/plants/prairief.html. Accessed June 15, 2018.

——.2018d. Flyways. Available at: https://www.fws.gov/birds/management/flyways.php.

—— 2018e. Conservation Management Guideline for the Rusty Patched Bumble Bee (Bombus
affinis). Version 1.2. December 5, 2017. Fort Snelling, Minnesota: U.S. Fish and Wildlife
Service.

— . 2019a. FWS No. 03E19000-2018-F-0180 Cardinal — Hickory Creek 345-kV Transmission Line;
Formal Consultation on Rusty Patch Bumble Bee; Informal Consultation on lowa Pleistocene
snail and northern wild monkshood. Issued April 22, 2019.

——— 2019b. Rusty Patched Bumble Bee (Bombus affinis) — Plants Favored By Rusty Patched Bumble
Bee. Available at: https://www.fws.gov/midwest/Endangered/insects/rpbb/plants.html. Last
updated: May 20, 2019.

——— 2019c. Habitat Connectivity Model for the Rusty Patched Bumble Bee (Bombus affinis).
Fort Snelling, Minnesota: U.S. Fish and Wildlife Service.

U.S. Forest Service. 2017. Considering Forest and Grassland Carbon in Land Management. General
Technical Report WO-095. June 2017. Available at:
https://www.fs.fed.us/sites/default/files/fs _media/fs document/update-considering-
forestandgrassland-carbonin-landmanagement-508-61517.pdf. Accessed May 24, 2019.

U.S. Geological Survey (USGS). 2003. 4 Tapestry of Time and Terrain. U.S. Geological Survey
Geologic Investigations Series [-2781. Available at: https://pubs.usgs.gov/imap/i2781/. Accessed
June 14, 2018.

557


https://www.fws.gov/midwest/Endangered/insects/rpbb/plants.html

Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

. 2011. National Land Cover Database 2011. Available at: http://www.mrlc.gov/nlcd2011.php.

. 2018. Patuxent Wildlife Research Center, North American Breeding Bird Survey. Available at:
https://www.pwrc.usgs.gov/bbs/.

U.S. Geological Survey (USGS) and National Park Service (NPS). 2000. Geologic provinces of the
United States: interior plain province. Available at:
https://geomaps.wr.usgs.gov/parks/province/intplain.html. Accessed June 14, 2018.

Village of Cassville. 2016. Cassville Car Ferry. Available at: http://cassville.org/cassville car ferry.
Accessed May 24, 2018.

Village of Mount Horeb. 2015. Village of Mount Horeb Comprehensive Plan Amended by the Village
Board December 2, 2015. Available at: http://www.mounthorebwi.info/wp-
content/uploads/2014/05/Amended-Comprehensive-Plan-12.2.2015.pdf.

Watson, R.J. 2018a. Cemetery/Burial Site Review of Proposed Route Segments American Transmission
Company Cardinal Hickory Creek Project Dane, lowa, Lafayette, and Grant Counties.
Milwaukee, Wisconsin: Commonwealth Heritage Group.

. 2018b. Cultural Resources Review of Proposed Access Routes and Laydown Yards, American
Transmission Company (ATC) Cardinal Hickory Creek Project, Dane, lowa, Lafayette, and
Grant Counties. Milwaukee, Wisconsin: Commonwealth Heritage Group.

Watson, R.J., and D. Kullen. 2018. Archaeological Survey of the Cardinal-Hickory Creek Transmission
Line Alignment: Dane, lowa, Grant, and Lafayette Counties, Wisconsin. Milwaukee, Wisconsin:
Commonwealth Heritage Group.

Western Regional Air Partnership. 2006. WRAP Fugitive Dust Handbook. September 7, 2006. Available
at: http://www.wrapair.org/forums/dejf/fdh/content/FDHandbook Rev 06.pdf. Accessed
May 25, 2018.

Whooping Crane Eastern Partnership (WCEP). 2018. Whooping crane (Grus americana). Available at:
https://www.bringbackthecranes.org/get-involved/for-everyone/. Accessed June 14, 2018.

Wisconsin Aquatic and Terrestrial Resources Inventory. 2018. Wisconsin Mussel Monitoring Program.
Available at: http://wiatri.net/inventory/mussels/. Accessed June 15, 2018.

Wisconsin Department of Agriculture, Trade and Consumer Protection. 2018. Storage Tank Search.
Available at: https://mydatcp.wi.gov/Home/ServiceDetails/4al171523-04c7-e611-80f6-
0050568c4f267Key=Services_Group. Accessed May 16, 2018.

. 2019. Agricultural Impact Statement DATCP #3873 Cardinal-Hickory Creek 345kV Electric
Transmission Line and New Hill Valley Substation Dane, Grant, lowa, Lafayette Counties.

Wisconsin Department of Natural Resources (WDNR). 2009. Feasibility Study, Master Plan and
Environmental Impact Statement for the Southwest Wisconsin Grassland and Stream
Conservation Area. Available at:
https://dnr.wi.gov/topic/Lands/Grasslands/documents/SW GFeasStudy.pdf. Accessed May 23,
2019.

558



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

. 2015. The Ecological Landscapes of Wisconsin: An Assessment of Ecological Resources
and a Guide to Planning Sustainable Management. Chapter 22, Western Coulees and Ridges
Ecological Landscape. PUB-SS-1131X 2015. Madison: Wisconsin Department of Natural
Resources.

. 2016a. Locations of industrial sand mines and processing plants in Wisconsin. Available at:
https://dnr.wi.gov/topic/Mines/ISMMap.html. Accessed June 14, 2018

. 2016b. Wisconsin’s Wetland Inventory. Available at:
http://dnr.wi.gov/topic/wetlands/inventory.html. Accessed October 31, 2016.

. 2016c. Surface Water Data Viewer. Available at: https://dnrmaps.wi.gov/H5/?Viewer=SWDV.
Accessed October 31, 2016.

—— . 2016d. Land Cover Data (Wiscland). Available at: https://dnr.wi.gov/maps/WISCLAND.html.
Accessed December 1, 2017.

——— 2017a. Black Bear Management. Available at:
https://dnr.wi.gov/topic/wildlifehabitat/bearmanagement.html. Accessed August 8, 2018.

—— 2017b. Wisconsin’s Managed Forest Law A Program Summary. PUB-FR-295 (Rev. November
2017). Available at: https://dnr.wi.gov/topic/forestlandowners/mfl/. Accessed May 20, 2019.

——— 2017c. Pecatonica State Trail. Available at: https://dnr.wi.gov/topic/parks/name/pecatonica/.

———. 2018a. Storm water construction technical standards. Available at:
https://dnr.wi.gov/topic/stormwater/standards/const_standards.html. Accessed May 22, 2018.

——— 2018b. “RE: Cardinal-Hickory Creek Endangered Resources Review.” Email communication
to Drew Carson, Natural Resources Project Manager, SWCA Environmental Consultants,
April 6, 2018.

. 2018c. Bureau of Natural Heritage Conservation: Northern Monkshood (Aconitum
noveboracense). Available at:
http://dnr.wi.gov/topic/EndangeredResources/Plants.asp?mode=detail&SpecCode=PD
RANO01070. Accessed June 19, 2018.

. 2018d. Wisconsin Bald Eagle Nest Survey 2018. Available at:
https://dnr.wi.gov/topic/WildlifeHabitat/documents/reports/eagleospreysurv4.pdf Accessed
May 19, 2019.

. 2018e. Wisconsin Amphibian & Reptile Checklist. PUB ER-110 2018.

. 2018f. Wisconsin Water Quality Report to Congress 2018. EGAD #: 3200-2018-36.

. 2018g. Trout Stream Maps. Available at: https://dnr.wi.gov/topic/fishing/trout/streammaps.html.
Accessed May 22, 2018.

. 2018h. Governor Dodge State Park. Available at:
https://dnr.wi.gov/topic/parks/name/govdodge/index.html.

. 2018i. Ice Age National Scenic Trail. Available at:
https://dnr.wi.gov/topic/parks/name/iceagetrail/. Accessed May 2018.

559



Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

——— 2018j. Military Ridge State Trail. Available at:
https://dnr.wi.gov/topic/parks/name/militaryridge/.

—— 2018k. State Natural Areas Program. Available at: https://dnr.wi.gov/topic/lands/naturalareas/.

——— 2018l. Public Access Lands Atlas of Wisconsin. Available at:
https://dnr.wi.gov/files/PDF/pubs/If/LF0076_ FrontBack.pdf. Accessed May 21, 2018.

———— 2018m. Blue Mound State Park. Available at: https://dnr.wi.gov/topic/parks/name/bluemound/.
Accessed May 2018.

——— 2018n. Solid Waste Landfills Licensed in Wisconsin. Available at:
https://dnr.wi.gov/topic/waste/documents/faclists/WisLic  SWLandfills.pdf. Accessed June 18,
2018.

——— 2019a. Cardinal-Hickory Creek Transmission Line Project EIS Meeting Notes. July 9, 2019.
Meeting between WDNR, RUS, and the Utilities. Meeting notes are available in project record.

———. 2019b. Southwest Wisconsin Grassland & Stream Conservation Area. Available at:
https://dnr.wi.gov/topic/Lands/grasslands/swgrassland.html. Accessed May 10, 2019.Wisconsin
Department of Revenue. 2017. Final Statement of Assessment (SOA) 2017 as set by the
Wisconsin Dept. of Revenue, Final SOAs — by County. Available at:
https://www.revenue.wi.gov/Pages/SLF/2017-soa.aspx. Accessed May 11, 2018.

Wisconsin Department of Tourism. 2018a. Wisconsin Birding. Available at:
https://www.travelwisconsin.com/things-to-do/outdoor-fun/birding. Accessed May 16, 2018.

. 2018b. Military Ridge State Trail. Available at: https://www.travelwisconsin.com/linear-bike-
trails/military-ridge-state-trail-204365. Accessed June 18, 2018.

. 2018c. County Total Economic Impact. Available at:
http://industry.travelwisconsin.com/research/economic-impact. Accessed May 10, 2018.

Wisconsin Department of Transportation (WisDOT). 2014. Traffic Counts. Available at:
http://wisconsindot.gov/Pages/projects/data-plan/traf-counts/default.aspx. Accessed May 17,
2018.

. 2018. Wisconsin Rustic Roads. Available at:
https://wisconsindot.gov/Documents/travel/road/rustic-roads/guide.pdf. Accessed May 16, 2019.

.2019a. FDM 11-15 Attachment 1.9 Modernization Clear Zone Distance Tables and Recovery
Area Width Determination. Available at: https://wisconsindot.gov/rdwy/fdm/fd-11-15-
att.pdf#fd11-15al1.9. Accessed May 28, 2019.

. 2019b. WisDOT Cardinal-Hickory Creek EIS comments. January 25, 2019. Comment on Draft
EIS submitted by Michael J. Finkenbinder, P.E. Public comment is available in appendix and
public record.

Wisconsin Geological and Natural History Survey. 2018. Mining: Frac Sand. Available at:
https://wgnhs.uwex.edu/wisconsin-geology/frac-sand-mining. Accessed June 18, 2014.

Wisconsin Great River Road. 2018. Available at: https://www.wigrr.com/about/national-scenic-byway/.
Accessed May 2018.

560


https://dnr.wi.gov/files/PDF/pubs/lf/LF0076_FrontBack.pdf

Cardinal-Hickory Creek 345-kV Transmission Line Project FEIS

Wisconsin State Journal. 2018a. Dane County Partnering with MGE on Huge Solar Project at Airport.
Published October 2, 2018. Available at: https://madison.com/wsj/news/local/govt-and-
politics/dane-county-partnering-with-mge-on-huge-solar-project-at/article_b8aalcc7-dcfd-55{7-
856a-b2f0c9117efc.html. Accessed May 9, 2019.

. 2018b. Wisconsin approves water pollution permit for 5,800-cow feedlot. Published April 26,
2018. Available at: https://madison.com/wsj/news/local/govt-and-politics/wisconsin-approves-
water-pollution-permit-for--cow-feedlot/article 9605a312-713f-59¢7-83c4-c7fbf1bc60e3.html.
Accessed May 10, 2019.

Witzke, B.J., R.R. Anderson, and J.P. Pope. 2010a. Bedrock Geological Map of lowa. lowa City: lowa
Geological and Water Survey.

. 2010b. Legend for Bedrock Geological Map of lowa. lowa City: lowa Geological and Water
Survey. Available at: https://www.iithr.uiowa.edu/igs/publications/uploads/ofm-2010-01_txt.pdf.

Wojcik, V., and S. Buchmann. 2012. Pollinator conservation and management on electrical transmission
and roadside rights-of-way: a review. Journal of Pollination Ecology 7(3):16-26. Available at:
http://www.pollinationecology.org/index.php?journal=jpe&page=article&op=view&path%5B%
5D=124&path%5B%5D=35.

Wolverton, M.K., and S.C. Bottemiller. 2003. Further analysis of transmission line impact on residential
property values. Appraisal Journal. July.

World Health Organization (WHO). 2007. Extremely Low Frequency (ELF) Fields. Environmental
Health Criteria No. 238:430. Available at: https://www.who.int/peh-
emf/publications/elf ehc/en/. Accessed May 21, 2019.

. 2018. What are electromagnetic fields? Available at: http://www.who.int/peh-
emf/about/ WhatisEMF/en/index1.html. Accessed May 29, 2018.

Xerces Society for Invertebrate Conservation. 2017. Rusty Patched Bumble Bee Habitat: Assessment
Form & Guide. Portland, Oregon: Xerces Society for Invertebrate Conservation.

Yager, T. 2018a. Personal communication, Tim Yager, Deputy Refuge Manager, Upper Mississippi River
National Wildlife and Fish Refuge, with Coleman Burnett, Senior Project Manager, SWCA
Environmental Consultants, emailed date September 12, 2018.

. 2018b. Personal communication, Tim Yager, Deputy Refuge Manager, with Coleman Burnett,
Senior Project Manager, SWCA Environmental Consultants, email dated June 21, 2018.

561



CHAPTER 8. DISTRIBUTION LIST

In addition to the RUS website, electronic copies (via CD) of the FEIS will be available for public

viewing in the 14 locations listed in Table 8-1.

Table 8-1. Public Locations where the Environmental Impact Statement will be Distributed

Library

Address

Allen-Dietzman Public Library

220 W. Barber Avenue, Livingston, WI 53554

Barneveld Public Library

107 W. Orbison Street, Barneveld, WI 53507

Dodgeville Public Library

139 S. lowa Street, Dodgeville, WI 53533

Dubuque County Library, Asbury Branch

5290 Grand Meadow Drive, Asbury, 1A 52002

Eckstein Memorial Library

1034 E. Dewey Street, Cassville, Wl 53806

Guttenberg Public Library

603 S. 2nd Street, Guttenberg, IA 52052

Middleton Public Library

7425 Hubbard Avenue, Middleton, WI 53562

Montfort Public Library

102 E. Park Street, Montfort, WI 53569

Mount Horeb Public Library

105 Perimeter Road, Mount Horeb, WI 53572

Platteville Public Library

65 S. EIm Street, Platteville, WI 53818

Potosi Branch Library

103 N. Main Street, Potosi, WI 53820

Rosemary Garfoot Public Library

2107 Julius Street, Cross Plains, WI 53528

Schreiner Memorial Library

113 W. EIlm Street, Lancaster, WI 53813

USFWS McGregor District Office

470 CIiff Haven Road, Prairie du Chien, WI 53821
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CHAPTER 9. GLOSSARY

Algific talus slopes—Algific talus slopes are rare, fragile soil formations and habitat that exist on north-
facing slopes of ridges and canyons in the “Driftless Area” of Wisconsin and lowa.

Aquifer—An underground body of porous materials, such as sand, gravel, or fractured rock, filled with
water and capable of yielding useful quantities of water to a well or spring.

Auger—Any sort of various tools or devices with a helical shaft or part that is used for boring holes (as in
wood, soil, or ice) or moving loose material (such as snow).

A-weighted decibel (dIBA)—A logarithmic unit of sound measurement based on an A-weighted scale,
commonly used for measuring environmental and industrial noise levels.

Borings—The drilling of a hole, tunnel, or well in the earth.

Bus—Also referred to as a “node” or a “station” or a “substation.” A common connection point for two or
more electrical components, such as a transformer, a generator.

Capacity—A measure of the ability of a transmission line, groups of transmission lines (path), or a
transmission system to carry electricity; the maximum load that a generator, piece of equipment,
substation, transmission line or system can carry for a given period of time without exceeding approved
limits of temperature or stress.

Centerline—A line on a map or flagged on the ground that indicates the location of a linear feature such
as aroad or a transmission line. The linear feature is further defined by its total width, either for
construction or operation, which is bisected into two equal parts by the centerline.

Certificate—A type of permit for public convenience and necessity issued by a utility commission, which
authorizes a utility or regulated company to engage in business, construct facilities, provide some
services, or abandon service.

Certificate of Public Convenience and Necessity (CPCN)—A CPCN or certificate of public convenience
is a type of regulatory compliance certification for public service industries.

Circuit—An electrical device that provides a path for electrical current to flow, or along which an
electrical current can be carried. In the case of high-voltage transmission, a set of wires energized at
transmission voltages extending beyond a substation which has its own protection zone and set of
breakers for isolation.

Circuit breaker—A device designed to open and close an electrical circuit.
Conductor—The wire cable strung along a transmission line through which electricity flows.

Corona noise—The discharge of energy from an energized transmission line that occurs when the voltage
gradient exceeds the breakdown strength of air. Corona occurs in regions of high electric field strength on
conductors, insulators, and hardware when sufficient energy is imparted to charged particles to cause
ionization (molecular breakdown) of the air.

Corridor—A continuous strip of land, of defined width, through which a linear utility route (or routes)
passes.
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Current—The amount of electrical charge flowing through a conductor (as compared to voltage, which is
the force that drives the electrical charge), which is measured in amperes or amps.

Dead-end structures—Transmission line tower structures that are more robust than tangent structures used
1) to add longitudinal strength to the line; 2) at turning points (angles); 3) for added safety at crossings of
other utilities (e.g., other transmission lines and roads); and 4) to interrupt long distances of suspension
structures that would otherwise provide more exposure to catastrophic line failure over long distances.

Demand—1) The rate at which electric energy is delivered to or by a system or part of a system, generally
expressed in kilowatts or megawatts, at a given instant or averaged over any designated interval of time;
2) the rate at which energy is being used by the customer.

Demand response—“Changes in electric use by demand-side resources [consumers] from their normal
consumption patterns in response to changes in the price of electricity, or to incentive payments designed
to induce lower electricity use at times of high wholesale market process or when system reliability is
jeopardized” as defined by FERC.

Distribution line—The structures, insulators, conductors, and other equipment used to deliver electricity
directly to the customer, including commercial facilities, small factories, or residences.

Double-circuit transmission line—A transmission line composed of six electrical phases (two independent
circuits of three phases each) and two lightning protection shield wires.

Easement—A grant of certain rights to the use of a piece of land. A grant of easement across a private
parcel for a transmission line typically includes the right to enter the easement area to build, maintain, and
repair transmission facilities, including access roads. Permission for these activities is included in the
negotiation process for acquiring easements over private land. The land itself remains in private
ownership.

Electric and magnetic fields (EMF)—Fields describing properties of a location or point in space and its
electrical environment, including the forces that would be experienced by a charged body in that space by
virtue of its charge or the movement of charges. The voltage, which is the “pressure,” produces an electric
field that moves the electricity through wires. The current produces a magnetic field, which is a measure
of how much electricity is flowing. Thus, wherever there is electric current flowing (including through
any type of wiring), there is both an electric and a magnetic field.

Erosion—The wearing away of land surface by wind or water that occurs naturally from weather or
runoff but can be intensified by land-clearing practices related to such activities as farming, residential or
industrial development, road building, or timber-cutting.

Federal Energy Regulatory Commission (FERC)—The independent agency that regulates the interstate
transmission of natural gas, oil, and electricity.

Franchise—The authorization of the Iowa Ultilities Board (IUB) for the construction, erection,
maintenance, and operation of an electric transmission line.

Generation—The act of converting various forms of energy input (thermal, mechanical, chemical, and/or
nuclear energy) into electric power. Also, the amount of electric energy produced, usually expressed in
kilowatt hours (kWh) or megawatt hours (MWh).

Grid—A transmission grid is a network of high-voltage, long-distance transmission lines and substations
that connect generating facilities to distribution systems.
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Hazard tree—Hazard trees include dead or dying trees, dead parts of live trees, or unstable live trees
(due to structural defects or other factors) that are within striking distance of people or property

(a target). Hazard trees have the potential to cause property damage, personal injury, or fatality in the
event of a failure.

Herbicide—Chemicals substances used to control undesirable vegetation by interfering with specific
physiological and biochemical pathways.

High voltage—Lines with 230 kV or above electrical capacity.

Induced Voltage—An electric potential created by an electric field, magnetic field, or a current. It may be
natural or human-made.

Insulator—A component of the hardware assembly at either a suspension or dead-end transmission line
structure made of a non-conducting material, such as ceramic or fiberglass, generally bell-shaped;
connects the conductor to the suspension structure and is used to keep electrical circuits from jumping
over to ground.

Interconnection—Two or more electric systems having a common transmission line that permits a flow of
energy between them. The physical connection of the electric power transmission facilities allows for the
sale or exchange of energy.

Invasive species—A species that is not native to the habitat under consideration and whose introduction
causes, or is likely to cause, economic or environmental harm (Executive Order 13112). Invasive plants
are typically adaptable, aggressive, and have a high reproductive capacity.

Karst—Landscape created where water dissolves the limestone and dolomite rocks. The rocks are
dissolved primarily along fractures which create caves and conduits for groundwater flow. Karst
landscapes typically have deep bedrock fractures, sinkholes, and springs.

Key observation points (KOPs)—Viewing locations chosen to be generally representative of visually
sensitive areas where it can be assumed that viewers may be affected by a change in the landscape setting
from a proposed project. Views from KOPs are described by distance zones and are based on perception
thresholds (changes in form, line, color, and texture).

Laydown yard—See staging area.

Line losses—Energy consumed by the conductor generating heat during transport of power through each
line; a function of load, circuit length, conductor size, and electrical “resistance.”

Load—The amount of electric power or energy delivered or required at any specified point or points on a
system. Load originates primarily at the energy-consuming equipment of customers.

Load-serving—Secures energy and transmission service to serve the electrical demand and energy
requirements of its end-use customers

Loess—An unstratified silt, usually buff to yellowish brown loamy deposit; found in North America,
Europe, and Asia; believed to be chiefly deposited by the wind.

Megawatts (MW)—A megawatt is 1 million watts, or 1,000 kilowatts; an electrical unit of power.

Midcontinent Independent System Operator, Inc. (MISO)—MISO operates the transmission system and a
centrally dispatched market in portions of 15 states in the Midwest and the South, extending from
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Michigan and Indiana to Montana and from the Canadian border to the southern extremes of Louisiana
and Mississippi.

Midwest Reliability Organization (MRO)—In 2007, FERC approved agreements by which NERC
delegates its authority to monitor and enforce compliance to Regional Entities established across North
America, of which MRO is one. MRO’s primary responsibilities are to: ensure compliance with
mandatory Reliability Standards by entities who own, operate, or use the interconnected, international
bulk power system (BPS); conduct assessments of the grid's ability to meet electricity demand in the
region; and analyze regional system events.

MISO Transmission Expansion Plan (MTEP)—A electric infrastructure plan developed annually by
MISO to evaluate various types of transmission projects that ensure reliable operation of the transmission
system; support achievement of state and Federal energy policy requirements; and enable a competitive
electricity market to benefit all customers. More information about the MTEP process can be found here:
https://www.misoenergy.org/planning/transmission-studies-and-reports/#nt=/report-study-
analysistype:MTEP.

Monopole—A single self-supporting vertical pole with no guywire anchors, usually consisting of a metal
or a wooden pole with below-grade foundations.

Multi-value projects (MVP)—Multi-value projects are a group of projects approved by MISO based on
planning analysis showing that they provide multiple benefits (economic, reliability, and public policy) to
the region.

National Landcover Database (NLCD)—NLCD is a land cover database for the nation that provides
spatial reference and descriptive data for characteristics of the land surface, such as thematic class

(for example, urban, agriculture, and forest), percent impervious surface, and percent tree canopy cover.
NLCD is used for a variety of Federal, state, local, and nongovernmental applications to assess ecosystem
status and health, understand the spatial patterns of biodiversity, predict effects of climate change, and
develop land management policy.

Natural Resources Conservation Service (NRCS)—Formerly known as the Soil Conservation Service
(SCS), the NRCS is an agency of the United States Department of Agriculture (USDA) that provides
technical assistance to farmers and other private landowners and managers.

Network—A system of interconnected lines and electrical equipment.

Noise sensitive receptors—Defined as locations where people reside or where the presence of unwanted
sound may adversely affect the existing land use. Typically, noise-sensitive land uses include residences,
hospitals, places of worship, libraries, performance spaces, offices, and schools, as well as nature and
wildlife preserves, recreational areas, and parks.

North American Electric Reliability Corporation (NERC)—A not-for-profit company formed by the
electric utility industry in 1968 to promote the reliability of the electricity supply in North America.
NERC consists of nine Regional Reliability Councils and one Affiliate whose members account for
virtually all the electricity supplied in the United States, Canada, and a portion of Mexico.

Noxious weed—A legal term, meaning any plant officially designated by a federal, state, or local agency
as generally possessing one of more of the following characteristics: aggressive and difficult to manage;

parasitic; a carrier or host of serious insects or disease; or non-native, new, or not common to the United

States.
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Operating guides—Procedures carried out by transmission operators when certain events occur on the
system that may compromise system reliability if no action is taken.

Ordinary high-water mark (OHWM)—The ordinary high-water mark defines the boundaries of aquatic
features for a variety of federal, state, and local regulatory purposes.

Outage—The unavailability of electrical equipment; could be planned for maintenance or unplanned
(forced) by weather or equipment failures.

Overload—Occurs when power flowing through wires or equipment is more than they can carry without
incurring damage.

Palustrine—Wetlands dominated by trees, shrubs, and persistent emergent plants associated with water
bodies that cover less than 20 acres or with water less than 6.6 feet deep.

Prime farmland—A land use classification used by the U.S. Department of Agriculture (7 CFR §657.5)
where a favorable growing season, adequate precipitation or irrigation source, and soil characteristics
result in good to excellent crop production.

Pulling site—A staging area located at the beginning of a segment along the transmission line where
equipment (i.e., a puller) is set up and used to pull the conductor through the transmission line.

Rebuild—Removing an existing line and replacing it with a new line with either the same or a higher
capacity.

Regional Transmission Organizations (RTOs)—An RTO in the United States is an electric power
transmission system operator (TSO) that coordinates, controls, and monitors a multi-state electric grid.
The transfer of electricity between states is considered interstate commerce, and electric grids spanning
multiple states are therefore regulated by FERC. The voluntary creation of RTOs was initiated by FERC
Order No. 2000. The purpose of the RTO is to promote economic efficiency, reliability, and non-
discriminatory practices while reducing government oversight.

Reliability—The degree of performance of the elements of the bulk electric system that results in
electricity being delivered to customers within accepted standards and in the amount desired. The ability
to deliver uninterrupted electricity to customers on demand, and to withstand sudden disturbances such as
short circuits or loss of system components.

Right-of-way (ROW)—The right to pass over another’s land and includes land or an interest in land
acquired for the purposes of laying, placing, maintaining, replacing, and removing transmission lines or
wires along with support structures for the conveyance of electric power.

Shunt reactor—A shunt reactor is an absorber of reactive power, thus increasing the energy efficiency of
the system. It is the most compact device commonly used for reactive power compensation in long high-
voltage transmission lines and in cable systems.

Silt—Silt is granular material of a size between sand and clay, whose mineral origin is quartz and
feldspar. Silt may occur as a soil or as sediment mixed in suspension with water and soil in a body of
water such as a river.

Single-circuit transmission line—A transmission line composed of three electrical phases and two
lightning protection shield wires. One of the lightning protection shield wires is a steel overhead ground
wire (OHGW), and the other is typically an optical ground wire (OPGW).
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Soil compaction—Compaction of soil is the compression of soil particles into a smaller volume, which
reduces the size of pore space available for air and water.

Staging area—The area cleared and used by the construction contractor to store and assemble materials or
structures immediately before and during construction.

Stray voltage—Small voltage (less than 10V as defined by the USDA) that can be measured between two
possible contact points. When these two points are connected together by an object, such as a person or an
animal, a current will flow.

Substation—An assemblage of equipment, enclosed by a fence, occurring at points along a transmission
line. A facility in an electrical transmission system with the capability to route and control electrical
power and to transform power to a higher or lower voltage. Equipment includes transformers, circuit
breakers, and other equipment for switching, changing, or regulating the voltage of electricity.

System Control and Data Acquisition (SCADA)—This equipment is used to send data from a remote
location to a central location, and to communicate control commands from a central location to remote
devices.

Terminal—The point at which a conductor comes to an end and provides a point of connection to external
circuits.

Traditional cultural property (TCP)—Any built or natural location, area, or feature eligible for the NRHP
because of its associations with cultural practices or beliefs of a living community that (a) are routed in
that community’s history, and (b) are important in maintaining the continuing cultural identity of the
community.

Transfer capability—The measure of the ability of interconnected electric systems to reliably move or
transfer power from one area to another over all transmission lines (or paths) between those areas under
specified system conditions.

Transformers—Electrical equipment usually contained in a substation that is needed to change voltage on
a transmission system.

Transmission—An interconnected group of lines and associated equipment for the movement or transfer
of electric energy between points of supply, and points at which it is transformed for delivery to
customers or is delivered to other electric systems.

Transmission line—A system of structures, wires, insulators, and associated hardware that carry electric
energy from one point to another in an electric power system. Lines are operated at relatively high
voltages varying from 69 kV up to 765 kV and are capable of transmitting large quantities of electricity
over long distances.

Transmission structures—Poles or towers that support the conductors and separate the overhead wires.

Viewshed—Visible portion of the specific landscape seen from a specific viewpoint, normally limited by
landform, vegetation, distance, and existing cultural modifications.
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