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The Final Environmental Impact Statement (EIS) is based on a consolidation of the Draft EIS
and the Supplemental Draft EIS. Changes were made in response to and to address comments
received on the Draft EIS and Supplemental Draft EIS. In addition to the changes in the
various chapters, other minor modifications and changes were made to make the document
clearer (e.g., minor clarifications, grammatical and punctuation corrections, and organizational
changes). For Western Area Power Administration’s responses to comments raised during the
public comment periods for the Draft EIS and the Supplemental Draft EIS and to access the
response papers related to mercury emissions, renewable energy and wind alternatives, and
demand side management, please see Volume Il. All appendices, including the Biological
Assessment, the Settlement Agreement, and new technical appendices related to groundwater
studies, are included in Volume I11. Volume IV contains the comment letters and e-mails
received on the Draft EIS and the Supplemental Draft EIS, as well as transcribed comments
received at the public hearings held on the Draft EIS and Supplement Draft EIS.

Chapter 1 Changes

The changes to Chapter 1 include descriptions of changes to ownership of
the proposed Project and changes regarding agencies cooperating in the
preparation of the EIS, as well as updates to regional power forecasts, the
Co-owners’ power requirements, and proposed Project permitting and other
agency interaction. Changes include:

e Provided an introduction to the proposed Project, describing how new information and
proposed Project changes were integrated into the Final EIS.

e Provided a description of the decisions being considered by Western and the U.S. Corps of
Engineers (USACE) associated with the proposed Project, as well as the decisions that are
not under Western’s and USACE’s authority.

e Described how changes affect the remaining Co-owner participants after the withdrawal of
Great River Energy (GRE) and Southern Minnesota Municipal Power Agency (SMMPA)
from the proposed Project.

e Integrated the 2007 Mid-Continent Area Power Pool (MAPP) Load and Capability Report
into a new capacity forecast, and provided the MAPP Capacity Surplus/Deficit Forecast
through 2016.

e Updated the Co-owners’ utility power requirements due to the withdrawal of GRE and
SMMPA.

e Provided information confirming the withdrawal of the Rural Utilities Service as a
Cooperating Agency to the Final EIS.

e Updated the status of key permits, approvals, and water appropriations required for the
proposed Project.

e Provided a summary of a Settlement Agreement between the Co-owners and the Energy
Planning and Advocacy function of the Minnesota Department of Commerce regarding
key issues.




Briefly described the issuance of the Draft EIS and the Supplemental Draft EIS; the
associated public hearings held in June 2006 and November 2007, respectively; and the
public comment period related to the Draft EIS and Supplemental Draft EIS.

Provided additional information on the coordination with Native American Tribes.




CHAPTER 1
INTRODUCTION

1.0 Introduction

This chapter briefly describes the proposed Project, consisting of the proposed Big Stone 11
600-megawatt (MW) coal-fired electric generating plant and associated transmission facilities, the
Co-owners’ purpose and need, and the proposed Federal actions based on the purpose and need for
agency action. The chapter concludes with a description of the public involvement activities for the
proposed Project.

The proposed Project outlined in this chapter differs from that presented in the Big Stone Il Power
Plant and Transmission Project Draft Environmental Impact Statement (Draft EIS) issued in

May 2006. Based on comments received on the Draft EIS and revised cost estimates for constructing
the proposed make-up water storage pond presented in the Draft EIS, the Co-owners revised their
proposed Project to include the use of groundwater as a source of make-up water, as well as other
changes associated with groundwater use. These revisions were outlined in a Supplemental Draft EIS
issued in October 2007.

This Final EIS integrates the information contained in the Draft EIS and the Supplemental Draft EIS,
including revisions to the proposed Project, as well as other minor edits. The Final EIS also includes
additional information or clarifications based on comments received on the Draft EIS and the
Supplemental Draft EIS.

Approval of the interconnection of the proposed Project to Western Area Power Administration’s
(Western) electric utility grid requires compliance with the National Environmental Policy Act
(NEPA) and the preparation of an EIS. Western is a Federal power-marketing agency within the

U.S. Department of Energy (DOE) that sells and delivers Federal electric power to municipalities,
public utilities, Federal and State agencies, and Native American tribes in 15 western and central
States. The proposed Big Stone 11 Project is located within Western’s Upper Great Plains Region,
which operates and maintains nearly 90 substations and more than 8,000 miles of Federal transmission
lines in Minnesota, South Dakota, North Dakota, Montana, Nebraska, and lowa. Western is using the
NEPA process to identify and assess reasonable alternatives to its proposed Federal action that will
avoid or minimize adverse effects of its actions on the human and natural environment. Objectives of
the document include disclosure of proposed actions and impacts to regulatory agencies and the
general public.
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1.1  Introduction to the Proposed Project and the Proposed
Federal Actions

Otter Tail Corporation (dba Otter Tail Power Company (OTP)), Central Minnesota Municipal Power
Agency (CMMPA), Heartland Consumers Power District (HCPD), Montana-Dakota Utilities Co.
(MDU), and Western Minnesota Municipal Power Agency (WMMPA) (dba Missouri River Energy
Services (MRES)), collectively referred to as the Co-owners, propose to develop a new 600-MW (net)
baseload electric generating power plant: known as Big Stone I1.

A systems study was carried out to identify the most appropriate locations to interconnect the proposed
Big Stone 11 power plant to the regional utility grid. The study also identified transmission line and
substation upgrades and modifications that would be required to support the addition of 600 MW of
capacity within the system. The systems study determined that two transmission alternatives would
meet the proposed Project requirements. The Co-owners prefer to interconnect the proposed

Big Stone 11 power plant to Western’s existing Morris and Granite Falls substations in Minnesota.
This preference triggered Western’s involvement and a proposed Federal action. The proposed

Big Stone 11 power plant, including the groundwater well field, and associated transmission lines are
referred to as the proposed Project in the context of this EIS.

In September 2007, two of the original participants, Great River Energy (GRE) and Southern
Minnesota Municipal Power Agency (SMMPA) withdrew from the proposed Project. As a result of
GRE’s and SMMPA'’s withdrawal from the proposed Project, the Co-owners are evaluating additional
potential participants in the proposed Project. Based on GRE’s withdrawal, Rural Utility Services
(RUS) withdrew its cooperating agency status on the EIS?.

1.1.1  Proposed Federal Actions — Decisions Being Considered by the Federal
Agencies

In most cases, Federal actions are actions proposed by a Federal agency that has control over the
formulation of a project and associated alternatives that will be analyzed through the NEPA process.
The Federal agency may modify the various alternatives, including its proposed Federal action, during
the NEPA process as input is received from other agencies, Tribes, interested parties, and individuals.
In this case, a private applicant (the Co-owners) has proposed and promoted the proposed Project.
During the Draft EIS and Supplemental Draft EIS processes, Western evaluated reasonable
alternatives to the proposed Project based on comments received from the public, agencies,
municipalities, businesses, and Tribes. With the withdrawal of RUS as a cooperating agency, Western
has updated the alternatives analysis and impact assessment based on Western’s decision making
authorities.

The decisions being considered in this EIS by each of the involved Federal agencies are specific and
limited and are based on the purpose and need for agency action as described in Section 1.3.1, below.
The Federal agencies need to make decisions as follows:

! A baseload unit is an energy generating facility whose sole or primary purpose is to provide minimum power requirements for
customers. Baseload units are typically the most reliable and lowest cost generating facilities within a given group of generating units.

2 The RUS was identified in the Draft EIS as a cooperating agency for their action to provide funding to GRE for their participation in the
proposed Project.
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Western: Western’s proposed action is to consider whether to allow the Co--owners’
interconnections to Western’s transmission system at Morris and Granite Falls
substations, an action that requires Western to complete modifications to these
substations to support the interconnections.

USACE: The U.S. Army Corps of Engineers’ (USACE) proposed action is to consider
whether to issue a permit for Section 10 of the Rivers and Harbors Act and for
Section 404 of the Clean Water Act (CWA) to the Co-owners for construction of
the proposed Project within or across navigable waters and waters of the United
States (WUS).

Constructing, operating, maintaining, and (where applicable) de-commissioning the proposed

Big Stone 11 power plant, associated groundwater system (wells, pipelines, and electric distribution
lines), transmission lines, and the transmission system interconnections, additions, and upgrades
outside of Western’s transmission system are addressed in the EIS, so the Federal decision makers are
aware of the environmental ramifications of the proposed Project in making a decision on whether or
not to grant the interconnections, in the case of Western, or issue Section 10 and 404 permits, in the
case of the USACE. The South Dakota Public Utilities Commission (SDPUC) has jurisdiction over
siting power plants within the State of South Dakota (see Section 1.5.3 below).

This EIS addresses the impacts from constructing and operating the transmission lines within
specific corridors, rather than along specific routes. Minnesota and South Dakota have jurisdiction
over permitting the transmission lines and approving their locations. The EIS includes specific
requirements for mitigating environmental impacts from constructing and operating the transmission
lines once the States approve the Co-owners’ permits.

1.1.2 Decisions Not Considered

Western and the USACE do not have jurisdiction or decision-making authority for most of the
proposed Project. However, this EIS does address the environmental impacts of all components of
the proposed Project. Permitting authority for most of the proposed Project rests with State agencies
in Minnesota and South Dakota. The following provides an explanation of these permits. For
additional information, see Section 1.5.

Power Plant Permitting

The SDPUC has jurisdiction over siting power plants within the State of South Dakota. The Co-
owners submitted an application for an Energy Conversion Facility Permit on July 21, 2005

(Big Stone 11, 2005b). The SDPUC approved the Energy Conversion Facility Permit, with conditions,
at its July 14, 2006, hearing and issued its Final Decision and Order on July 21, 2006 (SDPUC, 2006).
The SDPUC permit authorizes construction of the proposed Big Stone 11 power plant under the

South Dakota rules and regulations.

Transmission Line Permitting

The Co-owners propose to construct, operate, and maintain transmission lines for the proposed
Project within the States of South Dakota and Minnesota. South Dakota requires a Route Permit for
constructing transmission lines, which would be approved by the SDPUC. The Co-owners filed a
permit application for the portion of the proposed Big Stone-to-Canby transmission line located in
South Dakota and for the South Dakota portion of the proposed Big Stone to Morris transmission
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line on January 17, 2006 (Big Stone Il, 2006a). This permit application required the Co-owners to
identify a specific route for the transmission lines. The SDPUC approved the Route Permit for the
South Dakota portion of both lines at their January 2, 2007, hearing and issued their Final Decision
and Order on January 16, 2007 (SDPUC, 2007). The remaining proposed transmission lines are
located within Minnesota.

The State of Minnesota has two processes for permitting transmission lines. The Co-owners
submitted an application for a Certificate of Need (Big Stone Il, 2005¢e) on October 3, 2005, and an
application for a Route Permit on December 9, 2005 (Big Stone |1, 2005f), to the Minnesota Public
Utilities Commission (MnPUC). The Route Permit requires the State of Minnesota to prepare a
State EIS for the transmission lines located in Minnesota. The Minnesota Department of Commerce
(MnDOC) issued a draft State EIS on July 31, 2006, and a final State EIS on December 1, 2006
(MnDOC, 2006). The Route Permit will determine the location of the proposed transmission lines
within a 2,000-foot wide corridor. The MnPUC approved the Big Stone 11 application for the
Certificate of Need and the Route Permit on January 15, 2009. The MnPUC issued their final
written order granting the Certificate of Need and the Route Permit on March 17, 2009 (MnPUC,
2009). The MnPUC approved the Co-owners’ preferred route (see Section 2.2.2 for additional
discussion).

1.2  Co-owners’ Proposed Project

The Co-owners have proposed a 600-MW (net) capability generating plant to best serve the needs of
their electrical customers and the needs of the customers of future participants. Studies performed by
OTP determined that constructing a coal-fired facility would be preferable to other potential
energy-producing sources to meet the Co-owners’ needs. A plant siting study conducted by OTP
resulted in the selection of the existing Big Stone Plant site for the proposed Project, which is located
in eastern South Dakota, as shown in Figure 1.1-1.

The Co-owners’ preferred transmission alternative would include reconstructing the existing
115-kilovolt (kV) transmission line between Ortonville and Morris to 230-kV service and constructing
a new 230-kV transmission line between the proposed Big Stone Il plant and Ortonville. This
alternative would also include constructing a new 345-kV transmission line between the proposed

Big Stone 1l plant and Canby Substation (owned by OTP), which would operate at 230 kV, and
reconstructing or replacing an existing 115-kV transmission line between Canby and Granite Falls
Substations with a 230-kV transmission line. The portion of the transmission line between Canby to
the vicinity of Hazel Run would also be constructed at 345 kV, but would operate at 230 kV.
Connections at the proposed Big Stone Il plant site would be made at the existing Big Stone
Substation, located adjacent to the existing Big Stone Power Plant.

An alternative transmission interconnection would be from the proposed Big Stone Il plant to
Willmar Substation and to Granite Falls Substation. The proposed interconnection at the Willmar
Substation would require constructing a new 230-kV transmission line from the proposed plant site to
the Willmar Substation. Willmar Substation is jointly owned by Willmar Municipal Utilities, Xcel
Energy, and GRE. The transmission line between the proposed Big Stone Il plant and Granite Falls
Substation would be the same as described for the first alternative.

Various transmission corridors were studied in the EIS to meet these interconnection alternatives. The
corridors are shown in Figure 1.1-2.




0 Miles
I

. g 5 3 B 5 B : -] i 8%

q 2|3 SEEE s lgl = &2
‘RER Mk
EEEE i L] IR

H <
¥
, A
'
3
r
o -
. '
v . L - -— -
. ceyg T % g
R i - 9 - .
. ‘ = A . 4=y &
H ' \ s Ve
' ! Y + 8
w H LI T= — S Y
. ! ¥ : lm ' L
.. CEN M H " 1
' ' Ve
' i P e I . [N}
o ., . ' H -
- -~ [ » M .
- * A ) [}
. b : o H e _w_ﬁ.# - )
-oa i . * Vs o i |====== -
- . » -
L. I .
- . mmmmmmman b 1 - 3
DR I ot [ = - .‘-.---J......r:.“ﬁ:. P,
. . S . .
1 H -. N .._ h K
" ] i o . .- *J
fovsneneanenes Pl g " : i
" L3
S A
' VOE ' -
" : .— “ § -
H o ;L 1 *
Nemme Pp— 1 H
-..mn-.* TR S R
- H
0 @ ol §-- |- :
.. Pl H N
- \- . 1 R
f ANty 5 Rk
] L s = " -
LIS v %‘\ “ L}
L : P g : ! ;
[ [ .w...n.-. ' *, g '._.. H R bl T WO i
& Vol oor o, gy ' ! !
o © = L oy ' ] P : '
0 R i s o ' ' "
! ] . ' B = _
: % o : i : ]
L) [ - )
: c ! | e -t : : T
X = H . - I b b 1%
[} — L &+ T e e
'
: = : g H . P
P -1V " !
i H e ' [

Plant Si
@
Milbar

Nortt
Dakof
Dakoti

"
.5’
(s
= .0
Soutk

—_
1
W




Tre

Deue
Count

md

fonto

»
ulg g

Proposed

Corridor
Corridor |
Corridor |
Corridor ¢
Corridor
Multiple €
Substatio

Johnson Station
State Bol

County B

Cities ant

Major Hig

Major Ro

Project Area

Expanded Groundwater Area

Source: HDR, 2005a

ESRI, 2004
0 12 Miles
f— -
Big IS
F
ropos ission




Chapter 1: Introduction

1.3  Purpose and Need for Agency Action

NEPA requires Federal agencies to consider the environmental effects of their decisions. Preparation
of an EIS provides the framework for the agency decision-making processes.

1.3.1 Western Area Power Administration

Western’s Open Access Transmission Service Tariff (Tariff) provides open access to its transmission
system. Western provides these services through an interconnection, if there is available capacity on
the transmission system. MRES, on behalf of the Co-owners, has applied to interconnect the proposed
Project to Western’s power transmission system at the existing Morris and Granite Falls substations.

Western’s action is to decide whether to grant the Co-owners’ request to interconnect with Western’s
transmission system at its Morris and Granite Falls substations. The proposed Big Stone Il Project
would incorporate a major new generation resource into Western’s power transmission system and
would require upgrades to existing substations on Western’s system and the construction of new
transmission lines in the region. According to DOE NEPA Implementing Procedures, Western’s
proposed action requires an EIS. Because MRES and HCPD need to take service through the Western
system, they submitted interconnection requests and transmission delivery service requests to Western
for their transmission capacity needs. Western would also decide whether to modify its delivery
service contracts with MRES and HCPD.

In response to the Need for Agency Action, Western must adhere to the following guidelines:

e Provide Transmission Service. Western offers capacity on its transmission system to
deliver electricity when such capacity is available, under Western’s Tariff. The Tariff
complies with the Federal Energy Regulatory Commission’s (FERC) Final Orders
No. 888, 888A, 888B, and 888C, which are intended to ensure non-discriminatory
transmission system access. Following FERC’s Orders No. 2003, 2003-A, and 2003-B,
Western submitted revisions to its non-jurisdictional Tariff on January 25, 2005, to FERC.
The purpose of the filing was to revise certain terms of Western’s original Tariff and to
incorporate the Large Generator Interconnection Procedures (LGIP) and a Large
Generator Interconnection Agreement (LGIA). Western received final approval on that
filing from FERC on September 6, 2007. On March 1, 2007, Western submitted revisions
to its Tariff to FERC pursuant to FERC Orders No. 2003-C, 661, 661-A, 676, 676-A,
2006, 2006-A, and 2006-B. The main purpose of this filing was to incorporate FERC’s
Small Generator Interconnection Procedures and Small Generator Interconnection
Agreement, and also to include revisions of certain terms relating to the LGIP and the
LGIA. Western needs to respond to the interconnection and transmission service requests
under the provisions of its Tariff.

e Protect Transmission System Reliability and Service to Existing Customers. Western’s
purpose is to ensure that existing transmission system reliability and service is not
degraded. Western’s LGIP provides for transmission and system studies to ensure that
system reliability and service to existing customers are not adversely affected by new
interconnections.
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e Consider the Co-owners’ Objectives. Since the statement of Purpose and Need affects the
extent to which alternatives are considered reasonable, it is important to understand both
Western’s Purpose and Need and that of the Co-owners.

1.3.2 Rural Utilities Service

The RUS Electric Program provides leadership and capital to upgrade, expand, maintain, and replace
America’s vast rural electric infrastructure. Under the authority of the Rural Electrification Act of
1936, RUS makes direct loans and loan guarantees to electric utilities to serve customers in rural areas.
Through RUS, the Federal government is the majority note holder for more than 700 electric systems.

GRE, as one of the original Co-owners, applied for a loan from RUS to finance its portion of the
proposed Project, and Western designated RUS as a cooperating agency for the EIS. With the
withdrawal of GRE from the proposed Project, RUS has withdrawn from participating as a cooperating
agency.

1.3.3  U.S. Army Corps of Engineers

The USACE is a regulatory agency with responsibilities under the Rivers and Harbors Act of 1899 and
the CWA. Section 10 of the Rivers and Harbors Act of 1899 gave the USACE authority over
navigable WUS. Projects that involve navigable WUS require authorization by a Department of the
Army Section 10 permit. In addition, one of the major responsibilities of the USACE is administering
the permitting program under Section 404 of the CWA if a project involves deposition of dredge or fill
material into WUS.

The USACE has agreed to participate as a cooperating agency because the proposed Project has the
potential to cross navigable water, as well as the potential to impact watercourses and wetlands that
may be subject to the USACE’s jurisdiction.

1.4  Purpose and Need for the Proposed Project

The proposed Project is needed to meet the additional regional power requirements of the five
Co-owners. Mid-Continent Area Power Pool (MAPP) projections indicate that the region will not
have enough generation capacity to meet its needs, even with the addition of the proposed Project (see
Section 1.4.1). The proposed Project includes producing 600 MW of baseload power and
interconnecting the power to the regional electric grid. Interconnecting to Western’s transmission
system requires modifying federally-owned electrical equipment and authorization from Western,
including analysis under NEPA. The USACE, as a cooperating agency, also has a need to approve
portions of the proposed Project under its jurisdiction.

1.4.1  Regional Power Requirements

The Co-owners are members of MAPP, an association of electric utilities and other electric industry
participants who have interests in the Upper Midwest electrical industry. MAPP, as a regional
transmission group, facilitates open access to the transmission system and generation reserve sharing.
MAPP prepares an annual load and capability study that compiles each member’s current capacities,
load forecasts, and planned capacity from new facilities. The resulting generating capacity and reserve
forecasts include current capacity as well as planned generation projects.
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The proposed Big Stone 11 plant would be a baseload facility. However, the addition of a baseload
facility would also positively impact the MAPP peak load capacity.

Figure 1.4-1 was derived from MAPP’s May 1, 2007, Load and Capability Report and shows the
capacity forecast from 2007 through 2016 for summer peak load conditions (MAPP, 2007). The
MAPP capacity forecast includes the proposed 600 MW (net) Big Stone Il plant as well as planned
generation projects of other utilities. The figure indicates a capacity shortfall for utilities within the
MAPP region beginning in 2010. Therefore, assuming the commercial operation date of July 2015 for
the proposed Project, the summer peak load demand is projected to remain in deficit after the addition
of the proposed plant.

Source: MAPP, 2007.
Figure 1.4-1 MAPP Capacity Surplus/Deficit Forecast, 2007 — 2016.

The proposed Big Stone Il plant would operate as a baseload plant, producing power on a nearly
full-time basis, with periodic shut-downs for maintenance. A baseload facility must be reliable and
must have long-term availability of a low-cost fuel to sustain plant operations throughout its expected
life cycle (approximately 30 to 50 years). A combination of upgraded and new transmission lines
would carry power to the region’s transmission system. The transmission system and facilities would
ensure that transmission system reliability and service to existing customers are not adversely affected.

1411 Market Factors Affecting Demand

FERC’s Order No. 888 established requirements for open access transmission service, which created
new markets for low-cost energy generated in MAPP and changed the regional power market.
Increasing amounts of energy from within MAPP are being sold at higher prices to markets to the
south and southeast of MAPP. This resulted in increased energy and capacity prices and increased
price volatility. Utilities that rely on spot market purchases for a portion of their energy requirements
can experience price increases and exposure to market volatility. Many utilities are now looking for
opportunities to lower their exposure to the volatile market prices.
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Transmission constraints in MAPP have severely limited many utilities” access to any surplus power
that may be available for purchase. Some utilities have experienced situations where they have
identified an economic purchase, only to find that they cannot secure transmission service to deliver
the energy from the seller’s system to the buyer’s system. Transmission system improvements
proposed for the Big Stone 1l Project would be integrated into the transmission system, would help
MAPP to address its transmission constraints, and would reduce risks of energy delivery shortfalls
within central Minnesota.

1.4.2  Co-owner Utility Power Requirements

Each of the Co-owners performed analyses to determine future resource needs. Although
methodologies differed among the Co-owners, their analyses consistently forecasted increased
capacity and energy requirements and identified available resource technologies to produce a plan to
satisfy future needs. Econometric models were used to estimate future energy needs of the majority of
the Co-owners.

Once the future capacity and energy requirements were identified, planning models were used to
evaluate potential resource alternatives. A preferred plan was selected from those considered based on
an individual utility’s specific set of criteria, such as cost, environmental impact, risk mitigation,
compliance with applicable regulations, existing resources, fuel availability, and maturity of
technology. Although the Co-owners had differing criteria that were specific to their needs, they each
individually selected baseload generation in the 2011 timeframe as part of their preferred plans.

Load growth projections and the need to satisfy energy requirements are different among each of the
Co-owners, and the goals of each of the Co-owners include a combination of the following:

e  Satisfy load growth

e Replace current capacity and energy contracts that expire

e Reduce reliance on energy production from existing oil- and gas-fired generating capacity
and the associated higher costs and volatility of fuel costs.

e Reduce reliance on and exposure to power market prices

e Address the limited deliverability of future capacity and energy purchases due to
transmission constraints

As part of early planning to alleviate future capacity deficits, the Co-owners conducted a qualitative
assessment of various alternative baseload technologies. The general objectives that guided this
assessment included:

e Ability to meet customer baseload energy and peak demand requirements reliably

e Commercially proven technology at the several hundred MW scale

e Minimize environmental and community impacts by leveraging existing generation site
and transmission infrastructure

e Enhance customer value and reduce customer risk by implementing a proven, efficient
technology
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1.42.1  Central Minnesota Municipal Power Agency

CMMPA is composed of 12 municipal utility member organizations that individually are responsible
for providing adequate, economical, and reliable supply of electric energy to meet customer needs.
The CMMPA members plus the City of Willmar would acquire a 50-MW (about eight percent)
interest in the proposed Big Stone Il plant. When operational, the proposed plant would supply
approximately 40 percent of CMMPA'’s energy requirements, reducing heavy dependence on contract
energy and spot market purchases and existing member capacity that is predominately oil- and natural
gas-fired.

1.4.2.2 Heartland Consumers Power District

HCPD currently serves 19 municipal customers, six State institutions, and a portion of one rural
electric cooperative in eastern South Dakota. HCPD also serves six municipal customers in Minnesota
and one municipal customer in northwest lowa. Load growth has increased by an average of

9.7 percent per year from 2005 to 2008 and is expected to increase by 7.9 percent per year from 2008
to 2010, with most of the growth primarily due to new customers. From 2009 through 2015, demand
requirements and energy requirements are expected to increase an average of one percent and

2.2 percent per year, respectively. HCPD currently purchases more than 50 percent of its capacity and
energy resources from other utilities. The proposed Big Stone Il plant would supply 30 MW (about
20 percent of HCPD’s projected resource requirements) to the HCPD system, thus reducing its
dependency on power purchases.

1.4.2.3 Montana-Dakota Utilities Co.

MDU’s Integrated System comprises service territories in Montana, North Dakota, and South Dakota.
MDU used econometric forecasting methodology to develop forecasts of energy requirements and
peak demand. For the Integrated System, MDU expected a 72-MW capacity deficit for the summer of
2008 without its short-term seasonal capacity purchases and forecasts a 105-MW capacity deficit for
the summer of 2013. That deficit would increase to 152 MW for the summer of 2020. The capacity
deficits occur because the baseload power purchase agreement with Basin Electric Power Cooperative
for 66.4 MW expired on October 31, 2006, and because customer load growth at an annual rate of

1.1 percent requires another 64 MW during the next 10 years. Consequently, MDU would need its
131-MW share of the proposed Big Stone Il plant to replace purchased power and cover load growth.

1424  Otter Tail Power Company

OTP serves eastern North Dakota, northeastern South Dakota, and western Minnesota. OTP is already
purchasing short-term capacity to meet both summer and winter season deficits. A 50-MW baseload
capacity and energy contract will expire in 2010. The net effect of the current capacity deficits and the
expiration of the 2010 contract, coupled with the ensuing years of increased load growth, would result
in a deficit of about 164 MW in the 2010 summer season. Continued forecasted load growth results in
a capacity deficit of 237 MW in 2014. OTP’s share of the proposed Big Stone Il plant of up to

170 MW is expected to replace the expiring purchases as well as cover some of the forecasted load
growth.
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1425 Western Minnesota Municipal Power Agency

WMMPA'’s resource need is driven by a contractual need to provide power to MRES. MRES is in
turn responsible for providing power to 58 of its member utilities and for providing all of the increased
future electrical power needs for 57 of its members. The predominate reason MRES needs additional
generating capacity is member load growth. Additional resource requirements are driven by the 2016
expiration of the 60 MW of power that is currently provided by another supplier. MRES has one
baseload resource, which can only supply half of the capacity requirements by 2010. Natural gas and
other peaking resources supply the remainder. Based on MRES’ calculations, the lowest-cost method
to meet this shortfall is through a combination of 150 MW of the proposed Big Stone Il plant baseload
capacity and later peaking resource additions.

Summary of Co-owner Power Requirements

Considering the Co-owners’ objectives, the Co-owners’ individual needs for baseline generation, and
fuel supply/cost considerations, the Co-owners selected pulverized-coal, super-critical boiler
technology with a unit size of 600 MW as the preferred technology to satisfy their needs.

The proposed Big Stone 1l plant would be a baseload facility and would positively impact the MAPP
peak load capacity. Capacity requirements identified by each Co-owner were based on anticipated
energy and peak capacity needs (primarily summer months), plus a 15-percent reserve to meet MAPP
requirements. Those needs are most economically met by a baseload generating unit. A general
description of the Co-owners and their baseload capacity and energy needs are provided below.

Table 1.4-1 summarizes the needs identified by the Co-owners as described in the Draft EIS and
Final EIS (after the withdrawal of GRE and SMMPA from the proposed Project).

Table 1.4-1. Summary of Proposed Big Stone Il Co-owners’ Needs

Co-Owner Draft EIS Capacity Final EIS Capacity Share
Share (MW) (MW)
Central Minnesota Municipal Power Agency 30 50
Heartland Consumers Power District 25 30
Montana-Dakota Utilities Co. 116 131
Otter Tail Power Company 116 170
Western Minnesota Municipal Power Agency 150 150
Great River Energy 116 0
Southern Minnesota Municipal Power Agency 47 0
Additional Participants 0 69
Total 600 600

Source: OTP, 2008a.

The five Co-owners are evaluating additional parties as possible proposed Project participants who
would join the proposed Project and accept a capacity share of the remaining available megawatts
(noted as Additional Participants in Table 1.4-1).
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1.4.3  Transmission System Modifications

The current transmission capacity available in the local area is not sufficient to carry and deliver the
power generated at the proposed Big Stone Il plant to the Co-owners’ load centers. Transmission
system modifications would be required, including upgrades to existing transmission lines and/or
construction of new transmission lines. Interconnection studies carried out by OTP determined that
two alternatives would meet requirements of the proposed Project. System studies are addressed in
Section 2.3.2 and related upgrades and modifications to existing transmission facilities are addressed in
Section 2.3.3.

Although not required to support the proposed Project, the Co-owners considered increasing
transmission line capacity above the proposed Big Stone 11 Project needs to capacity levels that are
consistent with regional transmission plans. Increasing transmission line capacity in South Dakota
could enhance opportunities to develop renewable resource generation projects (e.g., wind energy) in
southeastern South Dakota. Additional secondary benefits include enhanced system reliability within
the regional utility grid. For this reason, the segment from the proposed plant site to the vicinity of
Hazel Run (approximately 10 miles southwest of Granite Falls) would be constructed at 345-kV
capacity to enhance future power transfer capabilities from western locations to the Minneapolis
metropolitan area, but would be initially operated at 230-kV service.

The Co-owners and the Energy Planning and Advocacy function of the MnDOC voluntarily entered
into an agreement on August 30, 2007, titled *“Settlement Agreement, High VVoltage Transmission
Lines-Big Stone I1”” (Settlement Agreement) to address several key issues of interest to Minnesota
residents, including the additional need for transmission to support renewable energy production. The
Settlement Agreement notes that the “high voltage transmission lines that are proposed to interconnect
the Big Stone Unit Il are intended to and likely will provide capacity for the transport of wind energy
from South Dakota and North Dakota and southwestern Minnesota to the Twin Cities and other
markets.” Additional conditions of the Settlement Agreement are described further in Section 1.5.2
below. A copy of the agreement is provided in Appendix K, Volume III.

1.5  Authorizing Actions

Permitting for the proposed Big Stone Il Project requires coordination of the Federal EIS process and
compliance with State permitting processes.

151 Federal EIS Process

Western’s decision to grant or deny the requested interconnections and the USACE’s decision whether
or not to issue Section 10 and Section 404 permits require compliance with NEPA (42 USC 88 4321-
4247) and guidelines established by the Council on Environmental Quality (CEQ). NEPA requires
Federal agencies to consider environmental consequences in their decision-making processes. CEQ
regulations (40 Code of Federal Regulations (CFR) 1500-1508) to implement NEPA include
provisions for both the content and procedural aspects of required environmental analysis.
Implementation guidance also is provided through DOE NEPA Implementing Procedures

(10 CFR 1021).

These implementing procedures provide the framework for developing the EIS. Western determined
that an EIS is required to provide a decision-making tool to assess potential impacts to the human and
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natural environment and mitigate those impacts that cannot be fully avoided. Western issued a

Draft EIS for the proposed Project in May 2006. Based on substantial changes to the proposed Project
regarding its water supply for power plant cooling, a Supplemental Draft EIS was prepared and issued
in October 2007.

The Big Stone Il EIS satisfies the following goals:

e Assist officials of Western and the USACE in making decisions based on an
understanding of environmental consequences and taking actions that protect, restore,
and/or enhance the environment.

e Identify ways that environmental effects can be avoided or reduced.

e Prevent significant avoidable effects to the environment by implementing alternatives or
mitigation measures, to the extent practical.

e Disclose to the public the environmental information and analyses upon which the
interconnection and permitting decisions would be based.

1.5.2 Minnesota Processes

Transmission lines for the proposed Project located within Minnesota require a Certificate of Need
from the MnPUC. The Certificate of Need application was filed by the Co-owners with the MnPUC in
October 2005. The application for a High Voltage Transmission Line Route Permit was filed with the
MnPUC in December 2005. The Certificate of Need process includes the preparation of a Minnesota
Environmental Impact Statement (MnEIS) under the direction of the MnDOC on behalf of the
MnPUC. The MnDOC issued a draft MnEIS on July 31, 2006, and a final MnEIS on

December 1, 2006 (MnDOC, 2006). The MnPUC approved the Big Stone 11 application for the
Certificate of Need and the Route Permit on January 15, 2009, for construction of transmission lines
in Minnesota. The MnPUC issued their final written order granting the Certificate of Need and the
Route Permit on March 17, 2009 (MnPUC, 2009). The MnPUC approved the Co-owners’ preferred
route: Alternative A (Corridor A to Morris, Minnesota and Corridor C to Granite Falls, Minnesota).

Compliance with the High Voltage Transmission Line Route Permit process includes identifying and
analyzing corridors from the point-of-origin (Minnesota/South Dakota State line crossing) to termini
(e.g., Morris Substation, Willmar Substation, Granite Falls Substation) that would meet the proposed
Projects’ purpose and need. The High Voltage Transmission Line Route Permit includes identifying
potential impacts resulting from constructing and operating proposed transmission lines within each
corridor.

As noted in Section 1.4.3, the Co-owners and the MnDOC have entered into a voluntary Settlement
Agreement addressing several key issues of interest to Minnesota residents (see Appendix K, Volume
I11). The terms of the Settlement Agreement were included as a condition to the Certificate of Need,
issued March 17, 2009. In the Settlement Agreement, the Co-owners and MnDOC have agreed that
“Minnesota needs a diverse electric resource mix in the coming years, including renewable resources,
additional energy conservation, and new conventional generation facilities.” The Settlement
Agreement, along with new laws regarding energy efficiency and renewable energy, combine to
satisfy the MnDOC’s concerns expressed in the MnDOC record pertaining to the applicable criteria for
the Certificate of Need.
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Some of the key elements of the Settlement Agreement are:

e The Co-owners have agreed to install pollution-control equipment including: (1) a
common wet flue gas desulfurization system (i.e., wet scrubber) expected to control sulfur
dioxide (SO,) emissions from both the existing Big Stone plant and the proposed Big
Stone Il plant at a level that is expected to be less than 15 percent of the present emissions
from the existing plant alone; (2) a selective catalytic reduction emission control
technology for nitrogen oxides (NOx), resulting in the total NOx emissions from both
plants equal to or less than the existing plant’s historical NOx emissions; and (3) a pulse-
jet fabric filter with an expected removal capacity of 99.9 percent of particulate matter.

e The Co-owners have agreed (in absence of Minnesota and Federal carbon dioxide (CO,)
rules applicable to the proposed Big Stone 11 plant) to offset 100 percent of the emissions
of CO, from the proposed Big Stone Il plant that are attributable to the generation of
electricity for Minnesota consumers, for a period not to exceed four years after the
commercial operation date of the proposed Big Stone Il plant. The Settlement Agreement
contains specific formulas, methodologies, and guidelines to be used for calculating the
percentage of generation attributable to Minnesota customers, the timing and calculation
of emissions to be offset, offset methods, and carbon trading. Several of the offset
methods outlined in the Settlement Agreement would serve to reduce the intensity of U.S.
carbon emissions further by investing in renewable energy, achieving energy savings, and
investing in transmission that the MnPUC certifies would enhance renewable energy
development. However, the Co-owners and MnDOC have agreed that the offset
requirements required by Section 4.1 of the Settlement Agreement would continue only
until Minnesota or Federal greenhouse gas rules are developed that apply to the proposed
Big Stone 1l plant; or if such rules have not been adopted, the offset requirement would
cease four years after the proposed Big Stone Il plant reaches its commercial operation
date, as prescribed by Section 4.10 of the Settlement Agreement.

e The Co-owners have committed to install emission control equipment that is most likely to
result in removal of at least 90 percent of the mercury emitted from both the existing and
the proposed plant. Additionally, the Co-owners have agreed to act in good faith to install
such equipment as expeditiously as possible, but have four years after the commercial
operation date of the proposed Big Stone Il plant to achieve compliance with this
commitment.

e Inrecognition of the importance of not adversely affecting the long-term lake level or river
flow out of Big Stone Lake, the Co-owners have agreed to (1) utilize groundwater for
drought protection for the proposed Big Stone Il plant; (2) provide data to the South
Dakota Department of Environment and Natural Resources (SDDENR) and the Minnesota
Department of Natural Resources (MNDNR) to evaluate the Veblen Aquifer and the effect
on Big Stone Lake of extended groundwater withdrawal; (3) since June 27, 2007, and to
continue, on an ongoing basis, to provide all data used to evaluate the effects of water
withdrawals from Big Stone Lake to the SDDENR and MnDNR; (4) support the granting
of party status to the MnDNR before the South Dakota Water Management Board in the
Co-owners request for water appropriation from groundwater; and (5) perform tests to
compare the groundwater pumping impacts to the modeling results provided during the
water appropriation permit process.
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e The Co-owners have agreed to participate constructively in meetings with State agencies
to address the management of the Big Stone Lake water flow and level issues.

e Co-owners with electric sales in Minnesota are expected to meet the obligations of
Minnesota statutes that (1) direct utilities to obtain certain percentages of electric sales to
retail customers from renewable resources by certain deadlines and (2) require compliance
with conservation improvement programs, including filing plans describing how each
utility intends to meet its energy savings goal. The Co-owners’ commitments to demand
side management (DSM) issues are discussed in Section 2.5.1.10. Additional information
on DSM may be found in the DSM Response Paper (Response Paper C, Volume I1).

15.3 South Dakota Processes

Power plant facility siting falls under the jurisdiction of the SDPUC Energy Facility Siting Rules.
Analyses included in the South Dakota permitting application have been included as part of the Federal
Big Stone Il Project EIS. The SDPUC also has jurisdiction over those transmission lines within the
State.

The Co-owners filed the permit application for the proposed Big Stone Il plant with the SDPUC in
July 2005 (Big Stone |1, 2005b). Western attended the public hearing held in September 2005. The
SDPUC approved the “Energy Conversion Facility Permit” at its July 14, 2006 hearing and issued
their Final Decision and Order on July 21, 2006 (SDPUC, 2006). The Co-owners filed a permit
application for the portion of the proposed transmission lines located in South Dakota with the SDPUC
on January 17, 2006 (Big Stone 11, 2006a). This permit application required the Co-owners to
identify a specific route for the South Dakota portion of the transmission lines. The SDPUC
approved the “Route Permit” for the South Dakota portion of the lines at their January 2, 2007,
hearing and issued their Final Decision and Order on January 16, 2007 (SDPUC, 2007).

The Co-owners also filed a permit application with the SDDENR Air Quality Program in July of 2005.
The SDDENR issued a public notice for the draft Prevention of Significant Deterioration (PSD)
Construction Permit for the proposed Big Stone 11 and the draft Title VV Operating Permit for the
existing plant on January 30, 2008. The South Dakota Board of Minerals and Environment (SDBME)
issued the PSD permit to the proposed Big Stone Il plant on November 20, 2008. The SDBME also
issued the Big Stone site Title VV permit on November 20, 2008, for the USEPA’s 45-day review
period. On January 22, 2009, the USEPA issued objections to the Big Stone Title V permit during
their 45-day review period. The SDDENR has revised the Title V permit to satisfy the objections
raised by the USEPA, and the permit revisions underwent a 30-day public notice period which began
on February 11, 2009, and ended on March 13, 2009. The SDBME held hearings on April 20 and 21,
2009, to consider the revised Title V permit and whether any revisions were needed for the PSD permit
issued on November 20, 2008. On April 21, 2009, the SDBME issued a signed final approval
document after the SDBME the day before unanimously approved the revised Title V permit that
addressed the objections raised by the USEPA and reaffirmed the PSD permit that was issued on
November 20, 2008. The SDBME approved the hearing Findings of Fact and Conclusions of Law
during their April 21, 2009 meeting. On April 22, 2009, the revised Title VV permit was submitted to
the USEPA for a 45-day review. The decisions of the SDBME constitute the State’s Final Permit
Decision on the Title VV Permit, but may be appealed to the State Circuit Court and the State Supreme
Court, and with the USEPA, as provided by law.
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All water resources in the State of South Dakota are owned by the people of the State, and as such, are
subject to regulation regarding protection from pollution sources and allocation of the water for public
and private use. The SDDENR is responsible for managing South Dakota’s water resources through
its Water Rights Program. A water appropriation permit, issued by the South Dakota Water
Management Board, would be required prior to using any surface or groundwater for the proposed
Project. Once a water appropriation is obtained, it remains effective indefinitely, provided water use is
within permit parameters and not forfeited due to nonuse or abandonment.

OTP, on behalf of the Co-owners, filed an Application for Permit to Appropriate Water within the
State of South Dakota on March 29, 2006, for the surface water resources needed for the proposed
Project. A public hearing concerning the permit application was held before the South Dakota Water
Management Board on July 12, 2006. The board approved the permit subject to the conditions
proposed in the Chief Engineer’s report (SDDENR, 2006c) with respect to lake elevations and
pumping rates that are consistent with the permits for the existing facility.

OTP, on behalf of the Co-owners, filed an Application for Permit to Appropriate Water within the
State of South Dakota on March 28, 2007, for the groundwater resources needed for the proposed
Project. A public hearing concerning the permit application was held before the South Dakota Water
Management Board on July 11, 2007. The board approved the permit, subject to the conditions
proposed in the Chief Engineer’s report (SDDENR, 2007b).

1.5.4  Applicable Environmental Permits, Approvals, and Consultation

Construction and operation of the proposed Project would require compliance with a number of
Federal, State, and local laws and regulations and would require specific permits, approvals, and
consultations. Table 1.5-1 summarizes the environmental regulatory requirements for the proposed
Project. Consultations are discussed in more detail in Chapter 6.
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Table 1.5-1. Environmental Regulatory Requirements

Agency

Permit/Approval/Consultation

Federal

Western Area Power Administration

National Environmental Policy Act (NEPA), Record of Decision for transmission line
interconnection

Statement of Findings for Compliance with Floodplain/Wetlands Environmental Review
Requirements

Endangered Species Act Section 7 Consultation

National Historic Preservation Act Consultation

Federal Aviation Administration

No Hazard Determination (for the proposed plant’s stack)

Federal Highway Administration

Permit to Cross Federal Highway

U.S. Fish and Wildlife Service

Endangered Species Act Section 7 Consultation, Biological Opinion
Compatibility Analysis of Disturbed Easements

Right-of-way Permit

Special Use Permit

U.S. Army Corps of Engineers

NEPA, Record of Decision for CWA Section 404 permit and Rivers and Harbors Act Section
10 Permit

Natural Resources Conservation Service

Farmland Protection Policy Act/Farmland Conversion Impact Rating

State of South Dakota

Public Utilities Commission

Energy Facility Permit
Energy Facility Large Transmission Facility Permit

Water Rights Program

Water Appropriations Permit for Surface Water Withdrawal from Big Stone Lake
Water Appropriations Permit for Groundwater Withdrawals

Board of Minerals and Environment

Clean Air Act Prevention of Significant Deterioration (PSD) Permit
Title V Air Quality Operating Permit

Department of Environment and Natural
Resources

CWA Section 401 Certification

National Pollutant Discharge Elimination System (NPDES) Stormwater Permit for
Construction of Power Plant

NPDES Stormwater Permit for Construction of Groundwater Pipeline

Temporary Discharges of Groundwater

Solid Waste Disposal Permit

Aeronautics Commission

Aeronautical Hazard Permit

Game, Fish, and Parks

State-listed endangered species consultation

State Historic Preservation Office

Approve Programmatic Agreement

Department of Transportation

Utility permit for highway crossing
Utility Permit for Construction and Maintenance of a Utility Facility on Public Right-of-Way

State of Minnesota

Public Utility Commission

Certificate of Need for High Voltage Transmission Line
High Voltage Transmission Line Route Permit

Department of Natural Resources

License to Cross Public Lands and Waters
State-listed endangered species consultation

Pollution Control Agency

CWA Section 401 Certification
NPDES Stormwater Permit for Construction

Department of Transportation

Utility Permit for highway crossing

State Historic Preservation Office

Approve Programmatic Agreement

Local, South Dakota

Grant and Duel counties

Zoning Approval

County highways

Permit to work in right-of-way

County or township

Driveway permits

Local, Minnesota

Multiple local governmental units

Wetland permits
Zoning permits if necessary

County highways

Occupancy Permit on the Right-of-Way of County Highways

Township highways

Township Approval for Occupancy on Township Right-of-Way

County or township

Driveway permits

Other

Burlington Northern Santa Fe Railroad

Temporary Occupancy Permit
Wire Line Crossing or Longitudinal Communication and Electrical Permit

Twin City and Western Railroad

Overhead/Underground Permit

Source: ENSR, 2005a and OTP, 2008a.
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1.6 Overview of Public Participation

Project scoping is an integral part of the EIS process and is conducted to help identify significant
issues related to the proposed Project to be addressed in the EIS. NEPA requires that the lead agency
invite affected Federal, State, and local agencies, any affected Native American tribes, the Co-owners
of the action, and other interested persons to participate in the scoping process.

16.1 Notice of Intent

A Notice of Intent (NOI) for the Big Stone Il EIS was published in the Federal Register (FR) on

May 27, 2005. Western mailed scoping meeting notices directly to Federal and State agencies, Native
American tribes, special interest groups, and landowners to gain information regarding environmental
impacts that could potentially occur as a result of the proposed Project.

Additionally, Western announced the scoping meetings by placing display advertisements in 14 local
newspapers throughout the affected region. Display advertisements were published once per week for
two weeks, with the exception of once per week for three weeks in the communities of Morris and
Granite Falls, Minnesota.

1.6.2  Public Meetings
1.6.2.1  Federal Scoping

Public scoping meetings were held in Milbank, South Dakota, and Morris and Granite Falls,
Minnesota, on June 14, 15, and 16, 2005, respectively. Thirty-four people attended the meetings.
Scoping meetings were conducted in an open house format. Western provided information and gave
attendees the opportunity to ask resource specialists questions and to express their concerns about the
proposed Project. Display boards showing the proposed Project location, resource information, the
NEPA process, and the Minnesota and South Dakota State permitting process aided in the information
exchange with meeting attendees. Several handouts, including the first issue of Western’s Big Stone Il
Power Plant and Transmission Project Newsletter, were available at the meetings.

The public scoping period for the proposed Big Stone Il Project originally ended on July 26, 2005;
however, Western extended the scoping comment period to incorporate public comments received
during the landowner formal meetings required for the Minnesota permitting process. On

July 26, 2005, Western placed a notice in the FR extending the scoping comment period to
August 29, 2005. All comments received during the entire scoping period were compiled into a
scoping report and incorporated into the EIS analyses.

1.6.2.2  Minnesota State Landowner Meetings

Five landowner meetings were held as part of the Minnesota State permitting process for the
transmission line portion of the proposed Project. Meetings were conducted in an open house format
similar to the Federal public scoping meeting previously described. Comments received from the
public during the State permitting process meetings were included in the compilation of comments
received during the Federal scoping process. Meeting dates, locations, and number of attendees for the
five State landowner meetings are shown in Table 1.6-1. Western attended these meetings, and
comments from these meetings were included in the scoping comments for the EIS.
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Table 1.6-1. Minnesota State Landowner Meetings

Number
Meeting Location | Meeting Date | of Attendees
Granite Falls August 1, 2005 27
Benson August 2, 2005 43
Willmar August 3, 2005 59
Canby August 8, 2005 22
Ortonville August 9, 2005 41

Source: OTP, 2005a.
1.6.2.3  South Dakota Public Utilities Commission Hearing

The SDPUC held a public hearing on September 13, 2005, in Milbank, South Dakota, for the
application submitted by OTP on behalf of the Co-owners for an energy conversion facility permit for
the construction of the proposed Big Stone 1l Project. Public notice for the meeting was provided on
August 11, 2005. Three SDPUC commissioners, six commission staff, and 50 individuals attended the
hearing. The Co-owners presented information about the proposed Project to the SDPUC and
members of the public. Following the presentation, the SDPUC began receiving public testimony.
Western attended this meeting and comments from this meeting were included in the scoping
comments for the EIS.

16.24  DraftEIS

Western issued the Draft EIS for the proposed Project in May 2006. Western held public hearings
June 13-16, 2006, to receive public input on the Draft EIS in Big Stone City, SD (June 13); Morris,
Minnesota (June 14); Granite Falls, Minnesota (June 15); and Benson, Minnesota (June 16). The
public hearings included informal question and answer periods where representatives of Western,
USACE, and the Co-owners were available to answer questions. The formal portion of the public
hearing included a presentation by Western and receipt of public comments from participants who
desired to speak. A transcript of each public hearing was prepared and is available for viewing at the
following reading rooms:

Western Area Power Administration U.S. Department of Energy

Corporate Services Office Forrestal Building, Reading Room 1E-190
12155 West Alameda Parkway 1000 Independence Avenue SW
Lakewood, CO 80228 Washington, D.C. 20585

Western Area Power Administration

Upper Great Plains Customer Service Region
South Dakota Maintenance Office

200 4™ Street SW

Huron, SD 57350

1.6.25 Supplemental Draft EIS

Western issued the Supplemental Draft EIS in October 2007 and held one public hearing regarding the
Supplemental Draft EIS in Milbank, South Dakota on November 13, 2007. The public hearing
included informal question and answer periods where representatives of Western and the Co-owners

1-20



Chapter 1: Introduction

were available to answer questions. The formal portion of the public hearing included a presentation
by Western and receipt of public comments from participants who desired to speak. A transcript of the
public hearing has been prepared and is available for viewing at the reading rooms listed above.

1.6.3 Comments
1.6.3.1  Scoping Comments

Public comments were received during the public scoping period from the Federal scoping meetings
held in Milbank, South Dakota, and Morris and Granite Falls, Minnesota on June 14, 15, and 16, 2005,
respectively, and the State permitting process meetings/hearing verbally and in writing by e-mail, mail,
and submitting the comment forms/cards provided at the meetings. Verbal comments were recorded
as notes during the scoping meetings and submitted to Western. During the entire public comment
period, Western received e-mails, faxes, and comments by mail. A total of 445 separate comments
were identified during the scoping period. A summary of the scoping comments is provided in
Appendix A. The major categories of comments included:

Air quality Water resources and water quality
Reality and land use Wetlands and riparian areas
Agriculture Special status species

Solid waste and hazardous materials Wildlife

Alternatives Aquatic species and fisheries
Alternative technologies Vegetation

Power plant siting alternatives Noise

Transmission line corridor and routing Recreation

alternatives Historical and cultural resources
Cumulative impacts Public safety

Purpose and need Visual impacts

Project description Socioeconomics

Federal NEPA process Construction impacts

Other Federal permitting Mitigation

State permitting processes

1.6.3.2 Draft EIS Comments

The public comment period for the Draft EIS originally ended on July 3, 2006; however, Western
received several requests to extend the comment period. Western placed a notice in the FR extending
the comment period to July 24, 2006. Numerous comments on the Draft EIS were received from
Federal and State agencies, tribes, municipalities, private organizations, businesses, and individuals.
Responses to comments are included in VVolume |1 of this Final EIS. Where applicable, Western made
changes based on comments and incorporated these changes into this Final EIS.

1.6.3.3  Supplemental Draft EIS Comments

The public comment period for the Supplemental Draft EIS originally ended on December 10, 2007;
however, Western received several requests to extend the comment period. Western placed a notice in
the FR extending the comment period to February 28, 2008. By the end of the public comment period
on February 28, 2008, Western had received comments from Federal and State agencies, Tribes, non-
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governmental organizations, and individuals. Responses to comments are included in VVolume 11 of
this Final EIS. Where applicable, Western made changes based on comments and incorporated these
changes into this Final EIS.

1.6.4 Native American Tribal Coordination

Western initially contacted the following potentially interested Native American tribes about the
proposed Project: Upper Sioux Indian Community, Prairie Island Indian Community, Lower Sioux
Indian Community, Spirit Lake Tribal Council, Sisseton-Wahpeton Oyate of the Lake Traverse
Reservation, Flandreau Santee Sioux Tribe, Santee Sioux Nation, Yankton Sioux Tribe, Rosebud
Sioux Tribe, Crow Creek Sioux Tribe, Cheyenne River Sioux Tribe, Lower Brule Sioux Tribe,
Shakopee Midewakanton Sioux Community, Leech Lake Tribe of Ojibwe, Mille Lacs Band of
Ojibwe, and the Standing Rock Sioux Tribe. During the Draft EIS, the Fort Peck Assiniboine and
Sioux Tribes of Montana were added to the consultation list. Formal consultation with interested
Native American tribes is ongoing (see Chapter 6 for additional information concerning consultation
processes.)
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Chapter 2 Changes

The changes to Chapter 2 include a detailed description of the proposed
Project (i.e., eliminating water-supply features described in the Draft EIS
and adding a new proposed groundwater system) as well as updates to
permitting information, the description of the No Action Alternative, system
modifications (including the proposed upgrades of the Big Stone-Hankinson
transmission line), and changes to figures. Changes include:

Described the substantial changes to the proposed Project including elimination of the
450-acre make-up water storage pond, elimination of the 25-acre cooling tower blowdown
pond, elimination of a new brine concentrator, revisions to coal handling system,
elimination of the coal storage silos, relocation of the cooling tower, and the addition of a
new water pretreatment building.

Described changes in the use, management, and treatment of the water supply for the
proposed Project’s alternatives, as well as changes in wastewater management.

Described the proposed groundwater well production system, pipelines, and electric
distribution lines for the well system.

Modified figures to show changed plant features; added a figure to show the location of the
groundwater areas; and revised the figure that describes the water use and wastewater
management plan.

Provided a description of alternatives that were considered by the Co-owners for the back-
up water supply and associated cooling system technologies for the proposed Big Stone Il
plant. The Co-owners’ preferred alternative (a wet cooling technology with groundwater
back-up water supply) is described as the proposed Project. A description of the additional
mitigation measures to reduce the impacts of the alternatives is also provided.

Updated information regarding use of raw materials and revised the table regarding the use
of chemicals at the proposed plant. Updated information regarding permitting, schedule,
and the summary table of environmental impacts (Table 2.6-1).

Described changes to the transmission portion of the proposed Project including a minor
change in the location of Corridor C (four miles south of the proposed plant) and the
relocation of the Canby Substation.

Identified modifications to Western’s transmission system based on transmission system
studies completed by the Midwest Independent System Operator and Western.

Added an analysis of renewable energy (which focused on new information regarding
wind and demand side management), including a legal framework and the status of actions
being undertaken by the Co-owners.

Provided additional details regarding the power generation technology and cooling
technology alternatives that were considered but eliminated from detailed analysis in the
Final EIS.




CHAPTER 2

PROPOSED PROJECT, PROPOSED
FEDERAL ACTIONS, AND
ALTERNATIVES

2.0 Proposed Project, Proposed Federal Actions, and
Alternatives

This chapter identifies the Western Area Power Administration (Western) and the U.S. Army Corps
of Engineers (USACE) proposed Federal actions associated with the Applicant’s (i.e., Co-owners’)
proposed Project. This environmental impact statement (EIS) describes details of the proposed
Federal actions, the proposed Project, and alternatives.

The power plant alternatives analysis includes the proposed Big Stone 11 plant, the alternative
generation technologies studied by the Co-owners, and a discussion of the Co-owners’ plant siting
studies conducted for the proposed Project. The Project proposed by the Co-owners is also described
in this chapter, including a description of alternatives for the back-up water supply and associated
cooling system technologies for the proposed Big Stone Il plant. This chapter also describes the
screening process used to evaluate the alternatives and to select the preferred alternative for the
proposed Project.

The transmission alternatives analysis includes a discussion of the studies conducted for
interconnecting the proposed plant to the regional integrated transmission system and a transmission
corridor identification process. The transmission alternatives analysis resulted in identifying two
transmission alternatives for the proposed Project. These alternatives would require modifying
existing transmission lines and/or constructing new transmission lines and modifying existing
substations.

The proposed Project includes constructing and operating the proposed Big Stone 11 power plant and
one of the two transmission alternatives. The proposed Project also includes measures proposed by the
Co-owners to lessen or eliminate environmental impacts. This Chapter also includes a description of
the No Action Alternative and alternatives considered but eliminated from detailed analysis.

The last section of this chapter contains a summary of the environmental impacts of the proposed
Project, Alternative 3 (wet/dry cooling with groundwater supply back-up), and the No Action
Alternatives based on the impact analysis in Chapter 4. The summary includes both the potential
benefits and potential adverse impacts to each resource or environmental component. A number of
standard mitigation measures (SMMs) are proposed by the Co-owners as part of the proposed Project
in Section 2.2.4. Additional mitigation measures proposed in Chapter 4 to reduce impacts further are
listed in Table 2.6-2.
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2.1  Proposed Federal Actions

The proposed Federal actions evaluated in this EIS by each of the involved Federal agencies are
specific and limited and are based on the purpose and need for agency action as described in
Section 1.3. The Federal agencies need to make decisions as follows:

Western: Western’s proposed action is to consider whether to allow the Co-owners’
interconnections to Western’s transmission system at Morris and Granite Falls
substations, an action which requires Western to complete modifications to these
substations to support the interconnections.

USACE: The USACE’s proposed action is to consider whether to issue a permit for
Section 10 of the Rivers and Harbors Act and for Section 404 of the Clean Water
Act to the Co-owners for construction of the proposed Project within or across
navigable waters and waters of the United States (WUS).

Western System Modifications

Western proposes to modify its transmission system based on the transmission system studies
completed by Midwest Independent System Operator (MISO) and Western (see Section 2.3.2, below)
(Western, 2007c). Both proposed Big Stone |1 transmission alternatives would require modifications
to Western’s Morris and Granite Falls substations. Since publication of the Draft EIS, the specific
modifications required for these substations have been identified in a facility study completed by
Western. Additional electrical equipment would be needed at the Granite Falls Substation, and would
include installing new concrete foundations, substation bus work, cable trenches, buried
cable-grounding grid; and replacing existing equipment and/or conductors to accommodate the
interconnection. Morris Substation would be expanded to accommodate a new 230-kV bay, which
would include adding new electrical equipment, new concrete foundations, substation bus work, cable
trenches, buried cable-grounding grid; and replacing existing equipment and/or conductors with new
equipment and/or conductors and replacing an existing transformer with a larger transformer to
accommodate the interconnection. Western would design, own, construct, and operate any additions
and modifications at these substations. Because Western is a Federal agency, Western is not ceding
any jurisdictional authority over Federal facilities to the State of Minnesota for the interconnection.

If Western decides to modify its delivery service contracts with Missouri River Energy

Services (MRES) and Heartland Consumers Power District (HCPD) and determines that transmission
system modifications are needed to accommodate new delivery service, Western would address the
environmental impacts of these modifications in accordance with regulatory requirements.

2.2  Co-owners’ Proposed Project

The Co-owners’ proposed Project includes constructing and operating the Big Stone 11 coal-fired
power plant, groundwater system, transmission additions and modifications, and substation additions
and modifications. As a result of comments received on the Draft EIS and increased construction costs
associated with the 450-acre make-up water storage pond presented in the Draft EIS, the Co-owners
have proposed changes to the proposed Big Stone Il plant. These changes include elimination of the

! The Rural Utilities Service (RUS) was identified in the Draft EIS as a cooperating agency for their action to provide funding to
Great River Energy (GRE) for their participation in the proposed Project. Because GRE is no longer a participant in the proposed Project,
RUS has withdrawn as a cooperating agency in the EIS process.
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450-acre make-up water storage pond, elimination of the 25-acre cooling tower blowdown pond,
elimination of a new brine concentrator, elimination of three coal-storage silos, relocation of the
cooling tower, a new water pretreatment building, and changes to the plant water supply, plant cooling
system, plant water usage, water treatment, and wastewater management. The proposed Project
includes a wet cooling system using surface water as the primary water supply and groundwater as the
back-up water supply. The proposed Project would also include installation of groundwater wells and
a pipeline system to convey groundwater to the proposed plant site and other facilities associated with
the use of groundwater for the proposed Project. The proposed changes were described in the
Supplemental Draft EIS, issued in October 2007, and are also described in detail in this section.

In addition, certain electrical system changes identified during systems analysis are proposed that were
not identified in the Draft EIS or Supplemental Draft EIS. These changes include relocation of the
Canby Substation and upgrades to the 68-mile existing Big Stone to Hankinson 230-kilovolt (kV)
transmission line. These changes are described in Section 2.2.3.

This section describes each of these proposed Project aspects in further detail. The proposed Project
also incorporates the mitigation measures described in Section 2.2.4.

2.2.1 Power Plant and Associated Facilities

The Co-owners propose to construct a 600-megawatt (MW) net capability coal-fired electric power
generating station named Big Stone Il. The 600-MW net capability represents the power available for
delivery to the transmission system after power for internal plant operations is consumed. Power from
the proposed Big Stone Il plant would be supplied to the regional integrated transmission system to
meet the Co-owners’ needs.

2.2.1.1 Location and Land Status

The location of the proposed Big Stone 11 plant would be adjacent to the existing Big Stone plant in
Grant County, South Dakota, northeast of Milbank and northwest of Big Stone City as shown in
Figure 2.2-1. The existing 450-MW Big Stone plant is located on a 2,271-acre parcel, as outlined in
Figure 2.2-2. Otter Tail Power Company (OTP) owns adjacent parcels totaling approximately

930 acres on behalf of the proposed Project. The proposed Big Stone 1l plant site includes a portion of
the approximately 2,271-acre existing plant site plus the adjacent 930 acres (totaling approximately
2,720 acres, as shown by the green outline on Figure 2.2-3). The combined land parcels for the
existing plant and the proposed plant total approximately 3,200 acres (the “Big Stone site”).
Preliminary engineering indicates that the Co-owners would have full legal access to all plant site
properties necessary to complete construction of the proposed Big Stone 11 plant.

2.2.1.2 Site Plan

Figure 2.2-2 shows the layout of the features of the existing Big Stone plant. The Co-owners would
construct the proposed features (revised from the Draft EIS) for the proposed Big Stone Il plant shown
on Figure 2.2-3. Existing plant infrastructure, such as the cooling water intake structure, surface water
pumping system and delivery pipelines (from Big Stone Lake), coal delivery and handling facilities,
solid waste disposal facilities, and water storage ponds would be used by the proposed Big Stone 11
plant. Existing rail and road facilities would be used for access to the property and plant site. New
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construction would include the proposed plant, cooling tower, additions to the existing 230-kV
Big Stone Substation, and water treatment facility (BSP 11 Pretreatment Building). Additional parking
and laydown areas for construction would also be required.

Construction activities associated with the proposed Big Stone |1 plant would occur on already
disturbed portions of the existing Big Stone plant site. The main power block (boiler and steam
turbine generator) for the proposed Big Stone Il plant would occupy approximately 22.8 acres adjacent
to the existing Big Stone power block. In addition to the new construction mentioned above, other
construction within the existing plant site area would include coal handling and storage additions in the
existing coal handling areas, addition of limestone handling facilities, infrastructure associated with the
groundwater system, and modifications to the existing water storage and evaporation ponds to
accommodate the proposed plant.

The Co-owners would need two areas for temporary use during construction activities for construction
laydown and temporary parking. These two areas would comprise approximately 68 acres and

12 acres, respectively, and are currently in agricultural use. Some or all of this acreage used during
construction would be restored to agricultural uses, depending upon the ultimate space requirements at
the proposed plant.

Additionally, the Co-owners propose to construct and operate a groundwater system within the
boundaries shown on Figure 2.2-4. The proposed groundwater system would bring groundwater to the
proposed plant site for use as make-up water and includes groundwater wells, pumphouses, pipelines,
and electrical distribution lines to serve the pumps. The proposed groundwater system area covers

12 square miles of which 11.8 acres would be used for the groundwater system features.

2.2.1.3  Proposed Big Stone Il Generating Facility Description

The proposed Big Stone 1l plant would include a pulverized-coal-fired, super-critical boiler using
low-sulfur, Powder River Basin (PRB) coal. The boiler would provide steam to a single steam turbine
generator that would convert mechanical energy of the steam turbine to electrical energy. A
water-cooled steam condenser would accept the steam exhausted from the turbine and a circulating
water system would supply cooling water from a wet cooling tower to the water-cooled steam
condenser to dissipate the energy in the condensing steam. The proposed plant process design is
shown on Figure 2.2-5.

Boiler

Pulverized-coal (PC) super-critical boiler technology proposed for the proposed Big Stone Il plant is a
reliable, highly efficient method of energy conversion. The efficiency benefits of super-critical boiler
technology include lower fuel requirements and lower emissions of regulated air pollutants, such as
particulate matter (PM), sulfur dioxide (SO,), nitrogen oxides (NOx), and mercury. Studies also
indicate that greater efficiencies for this technology result in substantial reductions in carbon dioxide
(CO,) emissions over the lifetime of plant operations compared to other coal technologies
(Viswanathan, 2004). The proposed plant would consume approximately 3.3 million tons of coal per
year, compared to about 2.4 million tons per year (tpy) for the existing plant, for a combined
consumption of approximately 5.7 million tpy.
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Steam Turbine Generator

The proposed Big Stone Il plant steam boiler would provide steam to a single steam turbine generator
to produce electrical power (Figure 2.2-5). The super-critical boiler would use a single-reheat system
with a condensing steam turbine configured with multiple stages for feedwater heaters and a steam
condenser. The turbine would drive a hydrogen-cooled electric generator. Both the turbine and
generator would be enclosed in a building.

A water-cooled steam condenser would accept steam exhausted from the turbine. A circulating water
system would supply cooling water from a wet cooling tower to a water-cooled steam condenser to
dissipate heat from the condensing steam. Electricity produced by the steam turbine generator would
be supplied to a step-up transformer and switching equipment for input to the transmission system.

Air Pollution Control Equipment

The emission controls for NOx, SO,, and mercury for super-critical PC units are typically identical to
those of a similar sub-critical unit. The advantage of the super-critical unit is the improved efficiency,
which reduces the amount of fuel consumed per kilowatt-hour of generation, which, in turn, reduces
total emissions and waste generation. The emission control equipment for the proposed Big Stone Il
super-critical boiler would include the following:

Nitrogen Oxide Emissions Control

Boiler NOx emissions control would be achieved through boiler design and selective catalytic
reduction (SCR) treatment. The SCR system would be a specifically designed reactor vessel
containing a catalyst, installed between the boiler economizer and air heater. Anhydrous ammonia
would be injected into the SCR reactor and would react with the NOx on the surface of the catalyst to
reduce NOx to molecular nitrogen (an inert element) and water vapor. Operational controls would be
used to minimize the amount of ammonia “slip” (i.e., unreacted ammonia) into the flue gas.
Anhydrous ammonia is a liquid under pressure. It would be delivered by truck and stored on-site in
pressurized storage tanks.

Sulfur Dioxide Emissions Control

Boiler SO, emissions control would be accomplished using a Wet Flue Gas Desulfurization (WFGD)
system with a design SO, control efficiency of 95 percent. The proposed Big Stone Il plant would use
a fabric filter (baghouse) to first capture particulate matter from the flue gas. The system would then
route the exhaust gas through the WFGD system, commonly referred to as a scrubber. The WFGD
would be common to the existing Big Stone and the proposed Big Stone Il plants and would control
emissions of SO, from both units. The existing chimney or stack would be retained to allow the
existing Big Stone plant to continue to operate in scrubber bypass mode in the event the common
scrubber is off-line. A new chimney would be required to support the proposed Big Stone Il plant
operations and would also be used by the existing Big Stone plant. The SO in the boiler exhaust gases
would react with limestone slurry injected into the scrubber to form calcium sulfate or “gypsum.”
Gypsum is the predominate byproduct of the WFGD and would be processed using a dewatering
system; reclaimed water would be used for the existing and proposed plant operations. The waste
gypsum would either be used in manufacturing, such as wallboard, or disposed at an on-site landfill
(see Section 2.2.1.6). The Co-owners would deliver limestone required by the WFGD system to the
plant site by truck or rail and stockpile limestone onsite.
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Mercury Emissions Control

The fabric filter (baghouse) and WFGD would reduce mercury emissions. Mercury is present in coal
in trace amounts. When coal is combusted, mercury is volatilized and is found in very small
concentrations in the uncontrolled flue gas exiting the boiler. The WFGD system would remove the
water soluble oxidized mercury from the exhaust gases and collect it in the gypsum. The rate of
mercury oxidation depends on many factors including temperature, flue gas composition, and fly ash
composition. A small fraction of the elemental mercury in the flue gas may condense onto the fly ash
in the flue gas, which would be removed by the fabric filter.

Based on data and emission testing of various coal-fired units nationwide for mercury content in coal
and for mercury emissions, the U.S. Environmental Protection Agency (USEPA) concluded that using
a fabric filter followed by a WFGD exhibits greater mercury removal than other conventional
emissions control configurations when firing sub-bituminous coal (Eddinger, 2005).

The SDPUC Energy Conversion Facility Permit Final Decision and Order requires a site-wide mercury
emission cap of 189 pounds (Ib) per year and provides a period of three years after commercial
operation date to test and implement commercially available, technically feasible mercury emissions
control measures.

As part of a Settlement Agreement between the MnDOC and the Co-owners in the MnPUC Certificate
of Need proceeding, the Co-owners agreed to install mercury control technology that is most likely to
result in the removal of at least 90 percent of the mercury emitted from both the existing and proposed
plants, which would result in annual emissions of approximately 81.5 Ib of mercury. The Co-owners
have four years after the commercial operation date of Big Stone Il to achieve compliance with this
requirement.

The Co-owners have jointly participated in a mercury control research and testing project on

Texas Genco’s W.A. Parish Station Unit 8, located in Houston, Texas (Laumb, et. al., 2006). This
electric generating unit is a similar size, burns similar coal, and is equipped with similar emissions
control equipment and configuration to the proposed Big Stone 1l plant. The purpose of the testing
was to evaluate the suitability of a low-cost additive for reducing mercury emissions. The preliminary
test results indicate that mercury removal in excess of 90 percent is possible. Thus, the testing shows
promise as a technology for cost-effective reduction of mercury from the proposed Big Stone |1 plant.
The technology may be implemented should additional reductions beyond those achievable with the
proposed control equipment be required to meet the terms of the Settlement Agreement or other
mercury emission reduction requirements that may be applicable in the future.

Fugitive Particulate Emission Controls

Controls would be applied to potential sources of fugitive particulate emissions. Particulate emission
controls would be applied to cooling towers and materials handling operations for coal, fly ash, and
limestone.

In general, particulate emissions from materials (coal, fly ash, and limestone) at handling system drop

points would be controlled by fabric filters and/or passive dust control processes, or other devices with
similar particulate removal efficiencies that would connect to the enclosed handling system. Material

collected from dust control systems would be fed back into the respective material handling system.
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Carbon Capture and Sequestration

Carbon capture and sequestration (CCS) involves the capture of CO, emissions (e.g., in the stack
emission after coal combustion), compressing it, and pumping (or injecting) the CO; into deep
geologic formations for permanent storage. Technologies for burning fossil fuel more efficiently and
with reduced CO, emissions, as well as post-combustion CO, CCS technologies, are all being
researched. Currently, there are no feasible technologies or alternative technologies that are
commercially available to reduce greenhouse gas (GHG) emissions. Although CCS technology is not
expected to be commercially demonstrated in the foreseeable future, the Co-owners have conducted a
“Carbon Capture Retrofit Ready Analysis” (OTP, 2008b). This analysis concludes that should a CCS
retrofit be required, there is adequate area within the Big Stone property boundary to accommodate the
process equipment. This analysis also indicates that the proposed configuration of ductwork and
equipment would accommaodate a retrofit of carbon capture technology. Additional discussion of CCS
may be found in Section 2.5.1.11.

Diesel Generator Air Emissions Controls

Operational requirements include installing a back-up diesel-fired internal combustion engine-driven
generator. The back-up generator would be capable of safely shutting down the proposed Big Stone Il
plant in the event of a plant trip or blackout conditions. The engine would include state-of-the-art
engine technology to minimize emissions and a catalyzed diesel particulate filter. The engine would
be required to meet USEPA’s New Source Performance Standards for Stationary Compression
Ignition Internal Combustion Engines for particulate, carbon monoxide, NOx, and non-methane
organic compounds. A separate permit would not be required for the backup generator since it is
covered under the Prevention of Significant Deterioration (PSD) construction permit for the entire
plant.

Diesel Fire Pump Air Emissions Controls

Three, diesel-fired, internal combustion, engine-driven, emergency fire water pumps would be
installed to support fire suppression in the event of a fire at the site. Similar to the diesel generator, the
engines would include state-of-the-art technology to minimize emissions and a catalyzed diesel
particulate filter. The engines would also be required to meet USEPA’s New Source Performance
Standards for Stationary Compression Ignition Internal Combustion Engines. A separate permit would
not be required for the three engines since they are covered under the PSD construction permit for the
entire plant.

2.2.1.4  Water Supply and Use, Water Treatment, Wastewater Management, and Plant
Cooling System

Water Supply and Use

The proposed Big Stone Il plant, with the proposed wet cooling system, would require approximately
8,800 acre-feet per year (afy) of make-up water in addition to the 4,200 afy currently required for the
existing Big Stone plant operations, for a total of about 13,000 afy. This total combined maximum
water consumption of about 13,000 afy is an increase of about 1,300 afy from the 11,700 afy stated in
the Draft EIS. This increase is the result of additional design information for the proposed Big Stone Il
plant and the revised water management and water treatment plans for the proposed Project. The
primary source of water for the existing plant and the proposed Big Stone Il plant would be
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withdrawals from Big Stone Lake. Groundwater would be used to supplement the water needs of the
combined plants.

The existing Big Stone plant is permitted by the South Dakota Department of Environment and
Natural Resources (SDDENR) to withdraw up to 110 cubic feet per second (cfs) and up to 8,000 afy
from Big Stone Lake. The permit also includes operating limits, including a restriction that water
cannot be withdrawn when Big Stone Lake levels are below 967 feet above sea level. This restriction
limits withdrawals during winter and to times of high flows, usually the spring months. If the
proposed Big Stone Il plant is constructed, the 8,000 afy limit would need to be increased to meet the
combined plant’s needs. In June 2006, OTP submitted an application to the SDDENR to appropriate
an additional 10,000 afy from Big Stone Lake. The permit application was based on the original plant
design, which included constructing a 450-acre storage pond to store surface water for use as make-up
water. The SDDENR authorized Water Permit No. 6678-3 on November 1, 2006 (SDDENR, 2006b).
The operating restrictions of the previous permit and the diversion rate of 110 cfs were not changed.
The two permits authorize a combined withdrawal of surface water (for both plants) of up to

18,000 afy.

Under the proposed Project, the current proposed Big Stone 11 plant design calls for use of
groundwater as an additional source of make-up water for the combined plants. The use of
groundwater would replace water that would have been kept in storage in the make-up water storage
pond under the original proposal.

Detailed modeling of the proposed annual water withdrawals from Big Stone Lake was performed to
determine the amount of water needed from surface water, groundwater, or a combination of both, to
meet the needs of the combined plants, taking into consideration the limited storage capacity

(3,500 acre-feet (af)) of the existing Big Stone plant ponds. The modeling is described in detail in
Section 4.2.

Under the modeling assumptions, the existing and proposed Big Stone plants would pump water from
Big Stone Lake into the existing storage ponds whenever permitted (primarily during the winter and
spring months). Water from the existing storage ponds would be used as make-up water for the
combined plants’ use. The existing storage ponds would be kept as full as possible. When levels in
the storage ponds are low, and appropriations from Big Stone Lake are not permitted, groundwater
would be used to fill the storage ponds. The modeling was performed over a 70-year period of
historical climatic conditions between the years 1930 and 2000 in order to approximate conditions that
may occur over the life of the proposed Big Stone 11 plant (Barr, 2007b).

The modeling results are summarized in Figure 2.2-6. This figure illustrates the relative volumes of
surface water and groundwater the existing and proposed Big Stone plants would need over the
70-year period modeled. The amount of surface water available annually to operate the existing and
proposed plants ranged from zero af to 13,600 af and averaged 9,300 af. The amount of groundwater
required annually to operate the existing and proposed plants ranged from zero af (four out of 70 years)
to 10,000 af (three out of 70 years) and averaged 3,720 afy. The model indicates that groundwater
would need to be withdrawn from the Veblen Aquifer in 66 of the 70 years.
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Figure 2.2-6 Modeled Surface Water and Groundwater Appropriations

In drought years, where combined surface water and groundwater appropriation is less than the plant
requirement of 13,000 af, water would be withdrawn from the plant cooling pond. In subsequent
years, the total water appropriation would be greater than 13,000 afy in order to refill the depleted
cooling pond after those drought years. This may occur when either surface water or groundwater is
available and when there is storage available in the cooling pond. The total maximum annual
combined surface water and groundwater appropriation would be approximately 16,200 af, which
according to the model, may occur in three years of the 70-year modeling period.

Based on the current water use model estimates and anticipated permit restrictions for Big Stone Lake,
approximately 3,720 afy of groundwater would be needed annually (on average) to supplement
combined plant water needs. On occasion (e.g., during extreme drought), groundwater would be the
sole source of water supply (three of 70 years modeled). The maximum annual groundwater
appropriation available to operate both plants at full output under extreme drought conditions would be
10,000 af.

2-14



Chapter 2: Proposed Project, Proposed Federal Actions, and Alternatives

The Veblen Aquifer would supply groundwater used for the proposed plant back-up water supply,
which is further described in Section 3.2.2.1. The Veblen Aquifer (or stratigraphic equivalents of the
Veblen Aquifer) was selected as the groundwater supply for the proposed Project based on its
proximity to the proposed plant, its favorable water-quality characteristics, and its likelihood of
producing the requisite quantities of water. Based on the modeling results, OTP applied for a permit to
appropriate groundwater in May 2007. On August 23, 2007, the South Dakota Water Management
Board approved Water Permit No. 6846-3 for the withdrawal of up to 10,000 afy of groundwater
(SDWMB, 2007). Subsequently, the SDDENR issued Water Permit No. 6846-3 on November 6, 2007
(SDDENR, 2007c). A condition of the permit restricts the maximum annual groundwater withdrawal
to 4,700 afy, averaged on a rolling 20-year period. This means that over a 20-year period, groundwater
withdrawals cannot exceed 94,000 af. The SDDENR retains jurisdiction of the permit, and the total
annual water volume (based on a 20-year rolling average) may be reconsidered if information becomes
available that warrants reconsideration of permit conditions.

In summary, three water appropriation permits have been issued to the existing or proposed Big Stone
plants. Two of the permits authorize a combined withdrawal of up to 18,000 afy from Big Stone Lake.
The two permits are (1) the original permit issued for the existing plant (authorizing a withdrawal of
8,000 afy for the existing plant and the ethanol plant?) and (2) Water Permit No. 6678-3, which
authorizes up to 10,000 afy for the Big Stone site. A third permit (Water Permit No. 6846-3)
authorizes a withdrawal up to 10,000 afy of groundwater from the VVeblen Aquifer, but not to exceed
4,700 afy, averaged on a rolling 20-year period. However, the combined water appropriation of
28,000 afy under the three permits does not mean that the combined plants would actually use

28,000 afy. This is because the existing plant’s and proposed Big Stone Il plant’s combined annual
consumptive water use would still average about 13,000 af. This annual use of 13,000 af would
include an annual average surface water appropriation of about 9,300 af from Big Stone Lake and an
average annual groundwater appropriation of about 3,700 af.

Because occasional drought conditions could occur that could deplete the water stored in the cooling
pond, the cooling pond may need to be refilled after those drought years, when either surface water or
groundwater is available. If this occurs, there would be an occasional need to appropriate more than
the average 13,000 afy. Therefore, the theoretical maximum use of surface water and groundwater
during any year would equal the sum of (1) the existing and proposed plants' annual average
consumptive use (i.e., 13,000 af) plus (2) the amount required to refill the working volume of the water
storage pond (i.e., 3,500 af). Thus, the theoretical maximum annual use would be 16,500 af. This
assumes that the entire working storage volume of 3,500 af of the total storage pond volume of

5,440 af would be completely depleted at the beginning of the year, but would be filled by pumping
3,500 af into the pond by the end of the year.

As shown by Figure 2.2-6, the modeled maximum annual combined surface water and groundwater
appropriation would be approximately 16,200 af. Combined annual appropriations would exceed
16,000 af in three years of the 70-year modeling period. The maximum annual surface water
appropriation over the 70-year modeling period would be about 13,600 af and the maximum
groundwater appropriation would be 10,000 af (three occurrences).

2 The Poet Refining ethanol plant consumes about 1,129 afy.
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Water Treatment

Figure 2.2-7 provides the preliminary water and wastewater mass balance developed for the proposed
Project by the Co-owners, assuming a groundwater back-up water supply (Black & Veatch, 2006). A
new softening process, referred to as the BSP Il Pretreatment System would pretreat groundwater.
Construction of the BSP 11 Pretreatment System affects the entire water balance and allows the cooling
tower blowdown to be used as direct make-up water to the WFGD system.

The softening process would reduce scaling and cooling tower blowdown wastewater. The softening
process adds lime, soda ash, coagulant (alum), and polymer to produce a settleable solid. The solids
would be used in the WFGD system. To the extent that the WFGD could not accept the waste solids
from the softening process, such waste would be disposed at the on-site landfill. As shown in the site
plan on Figure 2.2-3, a new 96-foot by 240-foot proposed BSP |1 Pretreatment building, would contain
the new softening process with associated lime and soda ash storage silos, with the water storage tanks
located adjacent to the building. It would also be used to pre-treat Big Stone Lake water from the
existing cooling pond for the existing and proposed plants.

Softened water would be fed to a new filtration and reverse osmosis unit serving both the existing and
proposed Big Stone 11 plants, which would remove approximately 98 percent of the dissolved solids.
Additional reduction of dissolved solids would occur by ion exchange within demineralizers that
follow the reverse osmosis units in order to produce water suitable for use in the proposed plant’s
steam cycle. The existing plant would use the demineralizer currently used for treating water, and a
new mixed bed demineralizer would be used by the proposed Big Stone 11 plant. Neutralized
wastewater streams from the demineralizers and reverse osmosis reject streams would be routed back
to the cooling pond for reuse.

Wastewater Management

The proposed Big Stone Il plant would use existing wastewater management facilities to the extent
practical. The existing holding pond, a portion of the existing evaporation pond, and the existing brine
concentrator would remain as wastewater treatment facilities. The proposed Big Stone Il plant would
be a zero wastewater discharge facility, and would balance wastewater production by using
evaporation, wastewater concentrating equipment, and wastewater re-use to avoid discharges from the
facility. Figure 2.2-7 illustrates the overall water and wastewater uses for the existing Big Stone plant
and modifications that would be implemented for construction of the proposed Big Stone 1l plant.

The original design described in the Draft EIS included a cooling tower blowdown pond, which served
as the source of water for the WFGD. The WFGD purge wastewater stream would have been routed
back to a lined portion of the blowdown pond and then to the brine concentrator for treatment. The
cooling tower blowdown pond is no longer included in the design. As shown in Figure 2.2-7, cooling
tower blowdown water would now be directed to the common WFGD system for reuse. The purge
stream wastewater from the WFGD system would be routed to the existing plant’s brine sludge pond, a
9.1-acre lined pond, for settling of suspended solids. Following construction of the proposed

Big Stone Il plant, the existing brine sludge pond would serve as the WFGD system blowdown-
settling pond. The settled solids would remain in the WFGD system blowdown-settling pond, which
periodically may require removal and disposal in the existing on-site landfill. The wastewater
remaining after the solids have settled would be routed to a new pond for natural evaporation. This
new WFGD blowdown pond would be constructed by lining 70 acres of the existing 140-acre
evaporation pond at the existing plant.
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The construction workforce’s domestic wastewater would be handled by one or more of the following
methods: holding tanks, portable treatment facilities, waste collection tank/drain field system, and/or
the Big Stone City municipal sewage treatment system.

Plant Cooling System

As described in the Draft EIS, the proposed plant’s boiler would provide steam to a single steam
turbine generator that would convert mechanical energy of the steam turbine to electrical energy. A
water-cooled steam condenser would accept the steam exhausted from the turbine, and a circulating
water system would supply cooling water from a wet cooling tower to the water-cooled steam
condenser to dissipate the energy (heat) in the condensing steam. The proposed Project would
eliminate the cooling tower blowdown pond that would have been located approximately 1,500 feet
west of the proposed plant site, and the cooling tower would move approximately 3,600 feet to the east
(see Figure 2.2-3).

2.2.1.5 Groundwater Supply System

The Veblen Aquifer would supply groundwater for the proposed plant back-up water supply through a
series of groundwater wells. A system of pipelines would convey the groundwater from the well
locations to the proposed plant. The wells would be installed within two designated areas depicted in
Figure 2.2-4: (1) the “plant vicinity” groundwater area within approximately two miles of the
proposed plant site and (2) the “expanded” groundwater area between approximately two to six miles
west and southwest of the proposed plant site, located within an approximately 7,694-acre 12-section
area.

The Co-owners conducted groundwater modeling and groundwater exploration activities between
September 2006 and June 2007. The results indicated the proposed Big Stone 11 plant would require
7 to 14 wells to supply the proposed plant with adequate make-up water. Fourteen potential well sites
were identified during groundwater investigations: two within the plant vicinity groundwater area and
12 within the expanded groundwater area. These 14 well sites were used for the groundwater
modeling and impact analysis. The final locations of the proposed well sites are determined by the
Permit to Appropriate Water within the State of South Dakota, which is issued by the SDDENR.

Each production well site area would consist of a well and a small pump building within a

2,500 square-foot fenced area. Each well would likely be constructed using 12-inch steel casing from
the surface to approximately the top of the aquifer and a 10-inch diameter stainless steel screen over
the aquifer zone. Observation wells (installed using two-inch diameter polyvinyl chloride casing)
would be installed at selected locations to monitor groundwater levels of the aquifer during pumping
operations. Any observation wells installed would be approximately 400 to 500 feet away from the
corresponding production well, and observation and production wells would be drilled to
approximately 100 to 300 feet below ground level.

Permanent facilities installed at production wells would include a small pre-engineered building
(pumphouse) on a concrete slab surrounding the well. The building (approximately 10 by 15 feet)
would be weathertight and heated and ventilated, if appropriate. The building would house the water
pump, power supply terminal, and disconnect for the equipment, local controls and instrumentation,
lighting, and enough free floor space to allow normal maintenance of the pumps. Electrical service to
the pumphouse would be provided by the local electric distribution system provider. Each well site
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would require an access road approximately 50-feet long by 12-feet wide. Two potential well sites are
located farther out in agricultural fields within the expanded groundwater area and would require
access roads approximately 1,500-feet long.

Equipment required for well drilling and installation activities would include a Rotosonic drilling rig
for the exploratory pilot test holes and observation wells, a mud rotary drilling rig for drilling of
groundwater production wells, and between two to five support vehicles (automobile or pick-up size)
on a daily basis for drilling personnel and other support staff. The drilling rigs would be
approximately the size of semi-trailer trucks. A truck-sized vehicle would be needed to deliver up to
300 feet of piping to each groundwater well for installation of the wells. A portable, trailer-mounted
electrical generator would be used for pumping tests at the wells.

Construction of the groundwater pipelines and electrical distribution lines would require wetlands,
stream, and river crossings. Depending upon the point of stream crossing, streamflow may be low
enough for excavations to occur within the stream, followed by installation of the pipeline, and burial.
These types of stream crossings would only be undertaken where it could occur with minimal impacts,
and in accordance with any permit requirements. Alternatively, crossing a stream using directional
boring technology (i.e., under the stream) would also be considered. At those locations where it is
necessary to cross wetlands, streams, or tributaries, crossing would be in compliance with the
applicable USACE and SDDENR permit requirements following procedures typical of utility line
installations. Any disturbances would be temporary, and any area disturbed would be restored shortly
after construction in accordance with permit requirements.

Groundwater Pipeline

A pipeline system would be required to convey the produced groundwater from the production wells to
the proposed plant. The pipeline would be constructed of either high-density polyethylene or
polyvinyl chloride materials. The pipeline would be buried approximately 7.5 feet deep to prevent the
line from freezing. The pipeline would vary in diameter depending on the number of production wells
connected to it. Based on anticipated flow rates, the pipe size would increase in diameter as each
production well is added to the main pipeline. Pipes from individual production wells are expected to
be eight to 10 inches in diameter, and the main pipeline, at its maximum diameter would be
approximately 20 to 30 inches. The groundwater pipeline system is still in the design phase; therefore,
the exact pipe diameters and routes of pipelines connecting the groundwater production wells to the
plant are not yet known. The pipeline system, with a linear requirement of up to 80,000 feet
(approximately 15 miles), would be installed where possible along existing road rights-of-way (ROW).

2.2.1.6  Materials Handling and Waste Management

Fuel and Limestone Receiving, Handling, and Storage

Construction of the proposed Big Stone Il plant would require the addition of new ancillary material
handling and storage facilities and upgrading the existing facilities used for the existing Big Stone
plant. All coal delivered to the Big Stone site is, and would be, delivered by rail via the existing

Big Stone plant rail spur. The proposed Big Stone Il plant would operate at a coal burn rate of
approximately 376 tons per hour (tph); the existing Big Stone plant currently operates at approximately
270 tph. The coal requirements for both plants would total approximately 646 tph. Based on

operating at a maximum level at 100 percent of the time (100 percent plant capacity factor), the
existing Big Stone plant and the proposed Big Stone Il plant would require approximately

5.7 million tpy of PRB coal. Assuming 100 percent capacity requirements and a unit train size of
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14,400 tons (unit train is comprised of 120 cars, each car containing 120 tons), the unloading system
would need to handle approximately seven unit trains per week. However, annual operational levels of
the plants are expected to average approximately 88 percent, so the actual usage deliveries would be
proportionally less.

A coal unloading rate of 3,600 tph, or approximately four hours per unit train, must be achieved to
effectively integrate the proposed Big Stone Il plant into the existing Big Stone operations. This
criterion would require upgrades to existing vibrating feeders/conveyors and the existing transfer point
structure.

Other coal-handling improvements required for the proposed Big Stone Il plant would include:

e Installing a new stock-out system that would deliver coal to a new 28,000-ton coal storage
pile.

e Installing a new dual reclaim hopper and new enclosed crusher house with assorted
conveyor interconnections.

e Installing new conveyor interconnections between the new crusher house and stock-out pile
and the proposed Big Stone 1 plant.

The Co-owners would transport limestone (required for the WFGD system) to the Big Stone site by
rail or truck, depending on which is most cost effective. Rail transport would use 100-ton railcars;
truck transport would use 22-ton trucks. To operate at 100-percent capacity, the proposed Big Stone 11
plant would require an estimated 37,740 tons of limestone (a reduction from 94,000 tons described in
the Draft EIS) and the existing Big Stone Plant would require 35,360 tons (a reduction from

91,000 tons in the Draft EIS). The reduction in the annual amount of limestone needed is based on
detailed design of the proposed Project that anticipates using a grade of PRB coal with lower sulfur
content than was projected in the Draft EIS. Rail shipment to supply limestone for both units would
require a maximum of 730 rail car loads per year; truck shipments would require a maximum of

3,318 truckloads per year.

Vibrating feeders would transfer limestone from a receiving hopper to an unloading conveyor at a rate
of 500 tph. Approximately 6,000 tons of limestone (30-day supply) would be stored and covered using
a hooped-type structure with open or partially open ends measuring approximately 60 by 100 feet.
This is smaller than the approximately 20,000 square-foot umbrella-shaped structure proposed in the
Draft EIS.

Solid Waste Management

Coal combustion by-products include bottom ash, fly ash, and gypsum. Maximum and average coal
combustion by-products have been estimated based on maximum coal consumption of 3.3 million tpy
for the proposed Big Stone Il plant and 2.4 million tpy from the existing Big Stone plant and assuming
an 88 percent capacity factor along with the variable percent ash and sulfur content. Maximum and
average annual waste generation from each power plant and the total for both plants is provided in
Table 2.2-1. Table 2.2-1 has been revised from the estimates provided in the Draft EIS based on more
refined plant design criteria.
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Table 2.2-1. Average and Maximum Waste Generation (tpy)

Proposed Big Proposed

Stone |1 Existing Big | Big Stone Il | Existing Big

Plant Stone Plant Plant Stone Plant

Waste Form Average® Average® | Maximum® | Maximum®
Bottom Ash 38,000 84,000 49,000 104,000
Fly Ash 106,000 45,000 148,000 58,000
Gypsum 55,000 52,000 71,000 67,000
Total 199,000 181,000 268,000 229,000

#Assuming 88 percent capacity factor and average waste generation.
®Assuming 100 percent capacity factor and maximum waste generation.

Source: Barr, 2005a and OTP, 2008a.

Bottom ash would be disposed of at the existing on-site landfill. Fly ash would be conveyed to on-site
storage silos. Fly ash that does not meet marketable specifications (or cannot be sold for other reasons)
would be disposed of at the existing on-site landfill. Gypsum would be disposed of at the existing
on-site landfill or trucked off-site for use in manufacturing sheetrock or wallboard. Fly ash disposal
also could be achieved by hauling it off-site by rail.

Bottom ash could be used as structural fill at the proposed plant site or at non-related off-site
construction projects. Fly ash could be used for soil stabilization, as a structural fill, or as a
replacement for Portland cement in concrete. Gypsum produced by a WFGD system potentially could
be used for making wallboard or as a supplement for making wallboard and cement. As much as

60 percent fly ash along with a superplasticizer is excellent for improving the strength and durability of
concrete (Rosenbaum, 1998). Secondary benefits from using fly ash could result in reduced CO, that
would be generated as part of cement production.

On-Site Landfill

Waste disposal requirements for the on-site landfill would average approximately 380,000 tons
annually over 20 years for the combined plants for a total of more than seven million tons. Disposal of
approximately seven million tons of bottom ash, fly ash, and gypsum over 20 years would require a
site capable of containing approximately seven million cubic yards of material. Requirements for
containing the material would total a minimum of 127 acres of land surface (assuming typical
compaction factors and an average disposal depth of 35 feet). Actual size of the disposal site would be
contingent upon depth of disposal material, containment cover, and other factors.

Based on these projections, the existing Big Stone plant landfill would accommodate approximately
10 years of disposal before it would need to be expanded. This projection is based on average coal
characteristics, an 88 percent plant capacity factor, and average ash and sulfur content of the coal. Any
byproduct sales would proportionately extend the remaining landfill life. An additional landfill would
require permits in accordance with Federal, State, and local requirements and is not included in the
analysis for this EIS, because the ultimate need for new landfill space is undetermined (since sales of
ash by-products could significantly extend the life of the landfill) and the site location, if needed, is
unknown at this time. Permitting would begin approximately three years prior to reaching capacity of
the existing disposal site.
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Chemicals Management

Operation of the existing Big Stone and proposed Big Stone Il plants would require a variety of
chemicals and materials used by various plant systems. Table 2.2-2 lists the materials, quantities,
delivery frequencies, and delivery methods for the proposed Big Stone 11 plant, which has been
updated from the presentation in the Draft EIS, to reflect more refined design information and the
proposed Big Stone Il pretreatment system. Some of the chemicals and materials are hazardous
substances and, as such, require appropriate handling and storage equipment and associated
documentation.

Hazardous Wastes

Normal day-to-day operations of the proposed Big Stone Il plant would generate minimal amounts of
hazardous waste. Periodically, certain maintenance activities could generate hazardous waste

(i.e., chemical metal cleaning of the boiler or other equipment). Such wastes would be contained and
disposed of at an approved waste disposal site.

2.2.1.7  System Communications

Systems operations would require extended-bandwidth Ethernet communications to the plant site, by
either microwave or optical ground wire (OPGW). The upgraded microwave system would require a
new tower in the 400- to 450-foot range at the Big Stone plant site. Additional uses for the tower
would be for upgraded microwave communications to Blair Substation and upgraded microwave
communications to OTP’s Milbank office. Use of the existing stub tower that is on top of the

Big Stone facility is not technically feasible.

The use of OPGW could be useful to provide communication links to other locations within the OTP
service area. The additional bandwidth from either the microwave or OPGW also would be used for
telephone service to the proposed Big Stone Il plant, company Intranet, Supervisory Control and Data
Acquisition (SCADA) communications, and wireless network access.

The proposed Big Stone 11 plant would be wired for an office telephone system along with network
system wiring. A separate SCADA unit would be installed either in the common plant control room or
in the adjacent plant substation. The SCADA unit would likely be digitally linked to the proposed
plant control system for more precise remote monitoring from OTP’s Fergus Falls System Operations
Center.

2.2.1.8 Power Plant Construction

Construction of the proposed plant would involve civil construction (site grading, excavation, and
foundations), structural construction (structural steel construction for boiler, WFGD system, and other
supporting facilities), and electrical construction (wiring and interconnections), all of which would be
designed to accommodate the proposed plant’s equipment received from manufacturers. The sequence
of construction would generally progress as follows:

e Site work and foundations
e Erection of structures and buildings

e Installation of major equipment components
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Table 2.2-2. Anticipated Proposed Big Stone 11 Plant Chemicals

Delivery Quantity and
Annual Freguency® Storage Location and Amount

Material Use® Quantity® | Frequency Location | Amount®
Wastewater Treatment System
Scale Inhibitor 70 250 1lyear Curbed Area 500
Sulfuric Acid (96%") 650 3,000 1lyear Bulk Tank® 6,000
Anti-foaming Agent 35 250 1/year Curbed Area 500
Sodium Hydroxide (50%") 70 250 1/year Curbed Area 500
Cooling Tower Chemicals
Sulfuric Acid (98%") 165,000 3,000 1/week Bulk Tank® 6,000
Scale Inhibitor 12,000 1,500 8lyear Bulk Tank® 3,000
Biocide (12.5%" NaOCI°) 190,000 4,000 1/week Bulk Tank® 7,500
Boiler Make-up Water Treatment
Anti-scalant 1,100 250 Slyear Curbed Area 500
Sodium Bisulfite 8,800 Ib 1,000 Ib 9/year Curbed Area 2,000 Ib
Rev Osmosis Cleaning Solution 30,000 2,500 1/month Curbed Area 2,500
Sulfuric Acid 3,000 3,000 1/year Bulk Tank 6,000"
Sodium Hydroxide 2,700 250 11/year Curbed Area 500
Cycle Chemical Feed
Oxygen 1,800 Ib 120 1b 15/year Cylinders 240 Ib

Cylinders

Ammonia 11,000 250 1/week Curbed Area 500
Circulating Water Make-up Treatment
Lime 4,000 ton 20 ton 4/week Bulk Silo 80 ton
Soda Ash 5,000 ton 20 ton 5/week Bulk Silo 100 ton
Hypochlorite 110,000 4,000 28/year Bulk Tank 6,000
Coagulant 49,000 3,000 16/year Bulk Tank 6,000
Coagulant Aid 25,000 1,500 17/year Bulk Tank 3,000
FGD Chemical Feed
Limestone | 37,740 ton | 1,000ton |  38/year |  Enclosure | 6,000 ton
Other Chemicals and Fluids
Anhydrous Ammonia 870,000 8,000 weekly Bulk Tank 30,000
Hydrogen 2,000 1b Bulk weekly Bulk Tank 25,000
Nitrogen 500 Ib Cylinders Monthly Cylinders 500 Ib
Carbon Dioxide 2,500 Ib Cylinders Monthly Cylinders 2,500 Ib
Lubricating Oil/Turbine Negligible Barrels As required Tank® 5,000
Lubricant
Electro-hydraulic Fluid Negligible Barrels As required Tank® 500
Diesel Fuel (fire pump) 500 As required Tank® 500
Diesel Fuel (emergency 500 As required Tank® 500
generator)

2All units are in gallons, unless otherwise specified.

®Percent of solution.

°All deliveries are by truck.

%With containment.

*Sodium Hypochlorite.

"Boiler make-up water treatment sulfuric acid tank shared with circulating water make-up system.

Source: OTP, 2005b and 2008a.
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e Mobilization

e Installation of supporting systems

e Electrical and controls testing and functional checkout
e Start-up of equipment and systems

e [Initial operation

e Performance and environmental testing

e Commercial operation

Plant construction would not require the addition of new off-site staging areas. Temporary equipment
and material storage areas and similar staging sites would be within the confines of the existing plant
site property. These proposed materials laydown and construction parking areas are shown in

Figure 2.2-3. Other temporary facilities required to support construction would include potable water,
sanitary, and temporary warehouse facilities.

Heavy site-grading and excavation equipment (bull dozers, excavators, track hoes, graders, and
trenchers) would be used for civil construction. Structural construction would require large cranes to
erect the steel for the boiler superstructure, which would have a height of approximately 300 feet.
Numerous smaller cranes would support construction of other facilities. A reinforced concrete stack
would be constructed with a height of 498 feet.

During the site grading and excavation phase of construction, protective measures to control storm
water construction runoff and erosion would be used, including sediment traps, diversion ditches, silt
traps, and perimeter fabric erosion protection, all in accordance with the proposed Project’s
Stormwater Pollution Prevention Plan.

Large equipment components would be delivered to the site by rail, while smaller components would
be delivered by truck.

Work Force

Construction of the proposed Big Stone Il plant would require as many as 1,400 workers during peak
periods, in approximately November and December 2013. Monthly labor projections are provided in
Figure 2.2-8.

Schedule

The proposed Big Stone 1l plant would be constructed over five years with an initial mobilization
construction date of August 2010 and commercial operation date of July 2015. Construction
milestones are shown in Table 2.2-3, which have been updated to reflect delays in the permitting
process due to changes in the proposed Project.
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Table 2.2-3. Proposed Big Stone Il Plant Key Construction Milestones

Expected Expected

Activity Start Date Finish Date
Mobilization August 2010
Site Work and Foundations Construction October 2010 October 2012
Boiler Steel and Boiler Erection August 2012 August 2014
Steam Turbine Erection January 2013 May 2014
Material Handling System Erection March 2013 February 2015
Groundwater System Construction July 2011 July 2015
Balance of Plant Construction May 2012 February 2015
Energize Substation October 2012
Boiler Commissioning February 2015 July 2015
Steam Turbine Commissioning May 2014 December 2014
Initial Energy and Synchronization February 2015
Tuning, Performance, and Availability Testing February 2015 July 2015
Commercial Operation July 2015

Source: OTP, 2008a.

Hazardous Materials and Waste

Hazardous wastes generated during construction activities would be contained and disposed of in
accordance with Federal, State, and local regulations. Hazardous materials would be transported to
and disposed in approved facilities.

2.2.1.9  Operational Work Force

The proposed Big Stone Il plant would require an operating staff of 35 employees in addition to the
existing 74 employees who presently work at the existing Big Stone plant. All 109 employees would
be full time.

2.2.1.10 Project Decommissioning

Project decommissioning would take place following the expected lifespan of the proposed Project
(estimated at 30 to 50 years), unless an alternative use for the plant were to be identified.
Decommissioning would adhere to Federal, State, and local regulations in place at the time of
decommissioning.

2.2.2  Transmission System Additions

Power from the proposed Big Stone 1 plant would be supplied to the regional interconnected
transmission system. The effects on the regional transmission system were studied by adding the

600 MWs of power from the proposed Big Stone Il plant and transferring it to each of the respective
participants’ loads, as described in Section 1.4.2. The results of the studies identified that the proposed
Big Stone 11 plant can be reliably interconnected to the transmission system with one of two
transmission alternatives. The alternatives are identified by their endpoints, or the locations where
they interconnect with the regional transmission system.

Transmission alternatives for linking the proposed Big Stone Il plant with the endpoints are identified
in Section 2.3.3 of the alternatives analysis. The proposed Project would include one of the two
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alternatives briefly described below and discussed in detail in Sections 2.3.3.2 and 2.3.3.3. Since
issuance of the Draft EIS, a minor adjustment® has been made to the northern portion of Corridor C as
shown in Figure 2.2-9.

Alternative A

e Construct a new Big Stone-Ortonville 230-kV line and upgrade the existing
Ortonville-Johnson Junction-Morris 115-kV line to 230 kV (Corridor A).

e Construct a new Big Stone-Canby 230-kV line and upgrade the existing
Canby-Granite Falls 115-kV line to 230 kV (Corridor C or C1).

Alternative B
e Construct a new Big Stone-Canby 230-kV line and upgrade the existing
Canby-Granite Falls 115-kV line to 230 kV (Corridor C or C1).

e Construct a new Big Stone-Willmar 230-kV line (Corridor B or B1).

The proposed Big Stone-Canby line and the upgrade of a portion of the existing Canby-Granite Falls
115-kV line from Canby to Hazel Run would be constructed at 345-kV capacity but initially operated
at 230-kV. In addition, the Ortonville-Johnson Junction-Morris 115-kV line would be rebuilt under
Alternative B.

The SDPUC approved the construction of transmission lines in South Dakota on July 21, 2006.
Because Western does not have jurisdiction over the siting of the specific route, the EIS focuses on
corridor alternatives and the analysis of the impacts from constructing and operating the transmission
lines within the corridor.

The MnPUC approved the Big Stone Il application for the Certificate of Need and the Route Permit
on January 15, 2009, for construction of transmission lines in Minnesota. The MnPUC issued their
final written order granting the Certificate of Need and the Route Permit on March 17, 2009. The
MnPUC approved the Co-owners’ preferred route: Alternative A (Corridor A to Morris, Minnesota
and Corridor C to Granite Falls, Minnesota).

e The information provided in this section applies to either transmission alternative, which
includes both 230-kV and 345-kV transmission lines.

3 Due to an accommodation made by the Co-owners for a nearby property owner, a small section of Corridor C has been expanded to the
west by about 500 feet, along an approximately 1.6-mile stretch in Section 36 of Township 121 North, Range 47 West and in Sections 6
and 7 of Township 120 North, Range 47 West. The minor corridor change is shown on Figure 2.2-9, and is about four miles south of the
existing Big Stone plant site. The expansion adds approximately 47 acres to Corridor C. The land use within the expanded area of
Corridor C (substantially agricultural) is not significantly different than the land use in the adjacent Corridor C. No additional impacts are
anticipated in this area due to this minor change. The potential for encountering Native American artifacts within this expanded area
would be addressed in accordance with the PA.
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2.2.2.1  Interconnection Configuration

Studies were conducted to identify suitable interconnection locations and facilities to deliver power
from the proposed Big Stone Il plant into the regional transmission system. Results of the studies
identified two interconnection alternatives with three endpoints; the alternatives include Morris and
Granite Falls substations as endpoints, or Willmar and Granite Falls substations as endpoints. Morris
and Granite Falls substations are owned and operated by Western.

2.2.2.2  Transmission Design

Transmission lines would be designed following standards set forth in the National Electric Safety
Code and other applicable construction codes. The standards have been established to identify
minimum conductor distances to ground, conductor spacing, and other parameters.

The scope of the EIS does not include specific routing options within corridors; therefore, span
distances, structure (tower) designs, and other data represent a range of typical values. Specific values
can only be determined following the identification and authorization of specific transmission routes
and detailed engineering. The following represents parameters applicable to most project applications.

Span

Span represents the distance between structures (regardless of structure type or service design).
Typical span distances applicable to the proposed Project range from 500 feet for a single-pole,
230-kV service rating, to 800 feet for an H-frame, 345-kV service rating. Maximum span distances,
regardless of structure type or service rating, would total 1,000 feet. Spans used throughout the
proposed Project would be adjusted to account for topography, specific physical resources along the
transmission line route, and land uses.

Tower Type

Typical tower (structure) types can range from single-pole to H-frame. In most cases, tangent
structures (oriented in a straight line) can be directly imbedded by installing single-pole or the “legs”
of H-frame structures in borings to depths that would provide sufficient support for the structures.
However, 345-kV single pole structures typically require a concrete base. Dead-end structures
typically require installation of guy wires and/or foundations to compensate for angular forces
associated with points of inflection or locations where directly embedded structures would not meet
safety requirements. Single-pole structures required for 230-kV or 345-kV service typically include
the use of davit arms (one arm on one side, and two on the opposite side). Conductors typically hang
below a single horizontal cross-arm on H-frame structures. Typical H-frame and single-pole structure
designs are shown on Figures 2.2-10 and 2.2-11. Structure heights would range from 70 to 130 feet,
depending on structure type, voltage rating, topography, and other considerations. Due to vertically
spaced conductors, single-pole structures are typically 15 to 20 feet higher than comparable H-frame
structures.
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Existing structures within the proposed Project area are typically constructed using wood; however,
steel, concrete, and self-weathering steel are available alternatives. Wood poles are readily available
and relatively inexpensive. Steel and concrete structures are largely associated with single-pole
structures but are also available for H-frame configurations. Self-weathering steel offers an alternative
to traditional steel structures.

The Co-owners prefer the use of H-frame structures. Wooden H-frame structures are typically used
throughout the proposed Project area and have been in use by OTP since the company’s founding.

Conductor

The conductor size and type for each portion of transmission line associated with the proposed Project
are identified in Table 2.2-4 based on the information available to date. The selection of the optimal
conductors on each transmission line has not yet been decided, but would depend on a number of
factors, such as power losses, construction costs, and aesthetics of structure requirements, which would
be determined during final transmission design.

Table 2.2-4. Typical Structure and Conductor Design Parameters

Service Rating 230-KkV Service 345-kV Service

Structure Design Single-pole H-frame Single-pole H-frame

Structure Height (feet ags®) 80 - 120 70 - 100 90 - 130 80 - 120

Average Span (feet) 500 700 600 800

Maximum Span (feet) 1,000 1,000 1,000 1,000

Conductor Preference 954 ACSS® 954 ACSS® Bundled 1272 Bundled 1272
or 1272 or 1272 ACSR°or Bundled | ACSR®or Bundled
ACSR°® ACSR® 954 ACSS 954 ACSS®

Capacity (MVAY) 520 or 725 520 or 725 1,040 or 1,450 1,040 or 1,450

Conductor Horizontal Locations® -19,-14, 14 -20, 0, 20 -24,-19, 19 -22,0,22

Conductor Vertical Locations (feet 52,62, 72 42 52,64.5, 77 60

ags®)

Feet above ground surface.

®Aluminum Conductor Steel Supported.

‘Aluminum Conductor Steel Reinforcement.

Megavolt amps.

®Distance in feet from centerline of structure. Refer to Figures 2.2-10 and 2.2-11 for illustrations of the structure and dimensions. Dimensions and
distances would vary, depending on engineering and other factors.

Source: OTP, 2005d.

Insulation and Separation of Circuits

Conductor separation ranges from 14 to 24 feet. Vertical elevation ranges from 42 feet to

77 feet above ground surface, depending upon the service rating and structure design. Table 2.2-4
provides structure design parameters and conductor parameters for single-pole and H-frame structures
for 230-kV and 345-kV service.

2.2.2.3 Construction

Transmission line construction would range from removing existing structures and installing new
structures within the original ROW or installing new structures within new ROW. Removal of
existing structures and replacement with new structures would be considerably more labor intensive
than construction along new ROW.
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Construction of the proposed transmission lines would generally involve the following sequence:

e ROW Survey
e Access road grading, if required
e Structure site clearing and grading
e ROW clearing, if required
e Construction material delivery and distribution
e Structure foundation hole auguring
e Structure foundation installation (for steel poles only)
e Structure erection and framing
e Conductor and ground (static) wire stringing and tensioning
e ROW clean-up and restoration
Conductor stringing would require the use of temporary pulling and tensioning sites, work areas, and

staging areas. Stringing of new conductor over roads, highways, and rail lines would be accomplished
using temporary H-frame structures.

Table 2.2-5 describes the parameters for transmission line construction activities.

Table 2.2-5. Transmission Line Construction Parameters

Construction Activity Parameter®

Right of way

230-kV Transmission Line 125 feet wide

345-kV Transmission Line 150 feet wide
Temporary Access Roads 20 feet wide (included within ROW)
Structure Disturbances

230-kV Transmission Line Structures 20,000 square feet every 700 feet

345-kV Transmission Line Structures 20,000 square feet every 800 feet
Pulling and Tensioning Site Disturbances 15,000 square feet every two miles
Vehicle Turnarounds 30-foot radius at each structure
Staging Areas One acre every 25 miles, with one staging area

located at the plant site

H-frame construction parameters are the same as for single-pole construction.

Source: OTP, 2008a.

Work Force

Transmission line and substation construction would require an estimated 40 full-time personnel of
which approximately 25 would be needed for transmission line construction with the remainder
devoted to substation modifications. Part-time personnel also may be needed during construction.

Pulling and Tensioning Sites and Staging Areas

Pulling and tensioning sites would be required at approximately two-mile increments along
transmission line construction alignments. Each site would result in a temporary disturbance to
approximately 15,000 square feet (0.3 acre). Additional pulling and tensioning sites would likely be
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required at points of inflection locations along transmission alignments; however, specific locations
and numbers cannot be determined at the corridor analysis level.

Temporary use staging areas would be required for each 25 miles of transmission line. Each staging
area would total approximately 43,560 square feet (one acre). The actual number and location of
staging areas cannot be determined prior to identifying specific transmission line alignments.

Construction Schedule

Transmission line construction would be scheduled to avoid adverse weather conditions, to the extent
practical. The schedule duration would be contingent upon design parameters, routing decisions,
allocation of construction teams, and other factors. Table 2.2-6 provides an estimated construction
schedule for Alternative A (Big Stone-Morris Substation and Big Stone-Granite Falls Substation).
Alternative B (Big Stone-Willmar Substation and Big Stone-Granite Falls Substation) would require a
similar schedule. Construction milestones have been updated to reflect delays in the permitting
process and due to changes in the proposed Project.

Table 2.2-6. Transmission Interconnection Construction Schedule

Date Activity
January 2012 Start Big Stone Substation-to-Canby Transmission Line
April 2012 Start Big Stone Substation Modifications
May 2012 Start Canby Substation Relocation
January 2013 Finish and Test Big Stone-to-Canby Line and Canby Substation
March 2013 Start Canby-to-Granite Falls Transmission Line
April 2013 Start Granite Falls Substation

December 2013 Finish and Test Canby-to-Granite Falls Transmission Line and Granite Falls Substation
November 2013 Start Johnson Junction-to-Morris Substation Transmission Line and Morris Substation

March 2013 Start Johnson Junction Switching Station/Substation

May 2014 Finish and Test Johnson Junction-to-Morris Substation Transmission Line and Morris
Substation

May 2014 Start Big Stone-to-Johnson Junction Transmission Line

December 2014 Finish and Test Big Stone-to-Johnson Junction Transmission Line

December 2014 Transmission system substantially complete
Source: OTP, 2008a.

2.2.2.4  Maintenance and Operation

Transmission line maintenance would be done with existing crews and would be carried out on an
as-needed basis. To the extent practical, non-emergency repairs would be scheduled to avoid conflicts
with agricultural practices and when the ground is wet or when access would be difficult. Permanent
roads and trails would not be constructed or maintained. ROW clearing would be limited to woody
species that would grow to a height that could interfere with line conductors. Herbicides would be
applied at structure locations to control noxious weeds.

2.2.3  Electrical System Modifications

Existing substations would require modification or reconstruction to accommodate the
interconnections to transfer the power from the proposed plant to the transmission system.
Additionally, some existing transmission lines may need to be upgraded to accept the additional
electricity generated from the proposed Big Stone Il plant. Some facility studies to determine specific
equipment modifications were completed to determine design parameters for electrical system
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modifications, while others are ongoing. These ongoing studies may identify additional upgrades.
Substation modifications could include installing new control buildings, new circuit breakers and
controls; adding new electrical equipment, which would include installing new concrete foundations
for electrical equipment and buildings, substation bus work, cable trenches, buried cable grounding
grid, and new surface grounding material; and replacing existing equipment and/or conductors with
new equipment and/or conductors to accommodate the interconnections. Substations that would
require modification include Big Stone, Ortonville, and Morris substations and the Johnson Junction
Switching Station in Corridor A; Willmar Substation in Corridors B and B1; and Granite Falls
substations in Corridor C and C1. Substation expansions may be required at all locations. As
described below, the Canby Substation would need to be relocated.

Additions and Modifications to Non-Western owned Facilities

Facility additions and modifications required as part of the proposed Project would depend on the
transmission alternative selected by the MnPUC. Construction work involved in facility modifications
typically occurs within the existing substation property, unless expansion of the site is necessary.
Non-Western-owned facilities identified for modification include Big Stone, Ortonville, Willmar, and
Canby substations and Johnson Junction Switching Station, which is proposed for conversion to a
substation.

Canby Substation Relocation

The Canby Substation would need to be relocated because the existing Canby Substation is within the
100-year flood plain of Canby Creek (MnDOC, 2006). The new Canby Substation site would be
approximately 600 feet by 600 feet and constructed on an approximately 57-acre parcel in Yellow
Medicine County, Minnesota (about three miles northeast of Canby, Minnesota). This is
approximately one mile northeast of the existing Canby Substation, located adjacent to Highway 75.
Construction activities would include installing a new control building, new circuit breakers and
controls; and adding new electrical equipment, which would include installing new concrete
foundations for electrical equipment and buildings, substation bus work, cable trenches, buried cable
grounding grid, and new surface grounding material; and installing new equipment and/or conductors
to accommodate the interconnection. The impacts of the relocation are described in Chapter 4. After
relocation of the Canby Substation, the old substation site would be dismantled, and the property
would likely be sold.

The substation initially would house a 230/115/41.6-kV transformer, two-230-kV lines, two 115-kV
lines, and two 41.6-kV lines. The 230-kV portion of the substation would likely be constructed with
345-kV equipment to match the rating of the proposed Big Stone to Granite Falls transmission line.
This substation would have provisions for a second transformer to allow for future expansion at the
site.

Other System Modifications

Interconnection studies indicate that the Big Stone to Hankinson 230-kV transmission line would
require operation at 350 megavolt amps (MVA) with the addition of the proposed Project. The
existing Big Stone to Hankinson 230-kV transmission line is approximately 68 miles long and
traverses from the existing Big Stone 230-kV Substation, north to the Browns Valley 230-kV
Substation, through Grant and Roberts counties, South Dakota, and then north to the Hankinson
230-kV Substation in Richland County, North Dakota. The existing line is constructed on H-frame
wood-pole structures and strung with steel reinforced aluminum conductor (see Figure 2.2-10, Typical
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230-kV Single-pole Structure and H-Frame Structure). Overhead static wires are in place for lightning
protection. The continuous summer rating of the line is currently 291 MVA, which is constrained by
the rating of substation equipment at the Hankinson Substation. Replacing pertinent Hankinson
Substation equipment is planned, resulting in an increased line rating of roughly 300 MVVA. This new
300 MVA rating would be based on ground clearance constraints within the ROW.

The original line design did not incorporate line-to-ground clearances for a 350 MV A operating level
although the conductor can transport 390 MVVA. Therefore, line-to-ground clearance improvements
are needed in order to upgrade the facility for operation at 350 MVVA. Based on a preliminary
investigation, approximately 20 percent of the existing structures would require some type of height
enhancement to achieve more conductor ground clearance for a 350 MVA rating. This would most
likely be accomplished by raising the cross-arms on the affected existing structures and lifting the
conductors and static wires, or extending the structure height. If raising the cross-arms on an existing
structure would compromise the strength of the structure beyond sound engineering principles, then
the structure may need to be replaced with a taller structure.

It is estimated that about 20 percent of the structures would require modifications to achieve height
enhancement. Ata minimum, construction crews would need to drive an aerial basket truck to each
structure site for lifting the cross-arms, conductors, and static wires. Utility trucks also would be
driven to each structure to haul equipment, tools, and personnel. More than one construction crew
(each consisting of about two workers) may be mobilized to make the structure modifications.
Temporary disturbances at each structure site would be about 20,000 square feet.

If a structure needs to be replaced for the height enhancement, additional equipment would need to be
mobilized, including a truck-mounted auger, if new holes need to be augered for the new structures.
These new poles would be delivered by truck and trailer to a structure site. Any new structures would
be staged at existing facilities; so new staging areas for the Hankinson line are not anticipated.

Once conductor ground clearances are remedied for a 350 MV A operating load, the rating of the
existing Big Stone to Hankinson 230-kV transmission line could continue to be constrained by
conductor to ground clearance. The thermal properties of its existing conductors would be
approximately 390 MVA (continuous summer rating). This is the point where conductor temperatures
may cause harm to the steel reinforced aluminum conductor.

At this time, the specific structures needing modification or replacement have not been identified. A
thorough line survey would determine the exact number and extent of structure modifications
necessary for the Big Stone to Hankinson line. After the survey, a design engineer would design
structure modifications for each deficient span needing additional ground clearance. Once the specific
structures are identified, site specific environmental surveys would be conducted in accordance with
the transmission-related SMMs (see Table 2.2-8 Standard Mitigation Measures for the Proposed

Big Stone 1l Project), the Programmatic Agreement (PA) for compliance with the National Historic
Preservation Act (NHPA), and any measures resulting from Western’s informal consultation with the
U.S. Fish and Wildlife Service (USFWS) under the Endangered Species Act.

At the time of printing the Final EIS, no other definitive improvements have been identified. Details,
requirements, and environmental impacts for other system improvements are unknown at this time,
since they would be dictated by the various on-going electric transmission system studies. System
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improvements may include modification of substations and transmission lines not within the
alternatives identified or in other parts of the existing transmission system.

2.2.4  Actions Incorporated into the Proposed Project to Reduce
Impacts

Co-owners’ Measures to Reduce Impacts

Measures proposed by the Co-owners included as part of the proposed Project range from those related
to power plant technology, transmission line corridor, and transmission line construction opportunities
to substation interconnection locations. Benefits associated with the proposed project design measures
would result in reduced impacts to air quality, water resources, biological resources, land use, and
other resources. Measures incorporated into the proposed Project that would result in reduced impacts
are identified in Table 2.2-7.

In addition, SMMs have been proposed by the Co-owners that are applicable to construction and/or
operation of the proposed Big Stone Il plant, transmission lines, and non-Western owned substation
modifications. These measures have been updated to include the construction and operation of the
groundwater wells and pipelines. SMMs are provided in Table 2.2-8. Western does not have
jurisdiction over the implementation of the Co-owners’ measures to reduce impacts nor SMMs.
Jurisdiction for the mitigation falls with other Federal, State, and local regulatory agencies. The
impact assessment considered the proposed measures and SMMs in order to gain a full understanding
of the environmental impacts of the proposed Project.

Western’s Standard Mitigation Measures

Western maintains standard construction practices for constructing and modifying transmission lines
and substations. These measures are provided in Table 2.2-9. These mitigation practices would be
followed for any system modifications performed at Western facilities for the proposed Federal action.
In addition, Western provides additional requirements for mitigation as part of its contracting
requirements. These provisions are outlined in Western’s Construction Standard 13 and are applied on
a project-specific basis. Applicable mitigation measures outlined in Table 2.2-9 would be included in
the Construction Standard 13 for any contracts for substation modifications issued by Western.
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Table 2.2-7. Measures Incorporated into the Proposed Project to Reduce Impacts

Action and/or Design Element

Resource/Technical Area

Power Plant

Use of existing site properties, access road, cooling water intake structure, rail
spur, and use of an industrial site would avoid impacts to a new area.

Water Resources, Geology/Minerals/Paleontology/Soils,
Biological Resources, Cultural Resources/Native
American Concerns, Land Use, Infrastructure, Visual
Resources, Noise Resources.

Mercury emissions would be reduced by applying super-critical boiler
technology, installation of a fabric filter, and a wet scrubber emissions control
technology common to the existing Big Stone and the proposed Big Stone Il
plants (i.e., the WFGD system). Additionally, the Co-owners have agreed to
install emission control equipment for the existing Big Stone plant and the
proposed Big Stone |1 plant that is most likely to remove 90 percent of the
mercury emitted from both units.

Air Quality, Public Health.

NOx emissions would be reduced by applying super-critical boiler technology,
installing low NOx combustion technology, and applying selective catalytic
reduction technology.

Air Quality, Public Health.

SO, emissions would be reduced by applying super critical boiler technology,
installing wet scrubber emissions control technology common to both the existing
Big Stone plant and the proposed Big Stone 1l plant, and using PRB coal.

Air Quality, Public Health.

PM emissions would be reduced by applying super-critical boiler technology,
installing a fabric filter for flue gas particulate emissions control, and emission
controls on materials handling systems.

Air Quality, Public Health.

CO and volatile organic compound emissions would be reduced by the use of
“good combustion practices.”

Air Quality, Public Health.

Sulfuric acid mist emissions would be reduced by installing a fabric filter,
applying wet scrubber emissions control technology, and using PRB coal.

Air Quality, Public Health.

Acid gas emissions of hydrogen chloride and hydrogen fluoride would be reduced
by applying wet scrubber emissions control technology.

Air Quality, Public Health.

CO, emissions would be reduced by using super-critical boiler technology and
implementation of the Settlement Agreement to offset carbon emissions.

Air Quality.

The proposed Big Stone |1 Pretreatment System, wastewater reuse, and the
WFGD system blowdown pond would be used to avoid wastewater discharge to
surface waters. The facility is designed to reuse water, thus reducing the amount
of water consumption.

Water Resources, Biological Resources.

Incorporating a zero wastewater discharge into the facility design would prevent
wastewater from leaving the facility and minimize impacts to surface water.

Water Quality, Biological Resources, Soils.

The proposed Big Stone Il would use a super-critical boiler design with high
boiler combustion efficiencies along with operations utilizing good combustion
control practices to minimize air emissions.

Air Quality, Water Resources, Biological Resources,
Visual Resources, Waste Management, Public Health.

The proposed Big Stone 11 would use a closed-cycle cooling water system to
minimize water withdrawals from Big Stone Lake.

Water Resources, Biological Resources.

The proposed Big Stone Il would add the BSP Il Pretreatment System that would
reduce scaling and the volumes of cooling tower blowdown.

Water Resources.

Coal and limestone handling systems would use fugitive particulate emission
control systems and practices to minimize air emissions.

Air Quality.

Transmission

Identifying corridors that would allow reconstruction of existing transmission
lines (reconductored or rebuilt), to the extent practical such that actions do not
violate sound engineering principles or system reliability criteria, would avoid
new environmental impacts associated with constructing a new transmission line.

Water Resources, Geology/Minerals/Paleontology/Soils,
Biological Resources, Cultural Resources/Native
American Concerns, Land Use, Infrastructure, Visual
Resources, Noise Resources.

New transmission lines would parallel existing transmission lines to the extent
practical and to the extent that such actions do not violate sound engineering
principles or system reliability criteria, thus minimizing new impacts to a different
area within the transmission corridor.

Agriculture, Land Use, Visual.

Specifications of transmission hardware would reduce/control noise from
connectors.

Noise Resources.

Substations

Interconnection to existing substations, rather than constructing new substations
would avoid new impacts to a new area. Canby Substation would need to be
relocated out of a floodplain.

Water Resources, Geology/Minerals/Paleontology/Soils,
Biological Resources, Cultural Resources/Native
American Concerns, Land Use, Infrastructure, Visual
Resources, Noise Resources.

Source: Big Stone Il, 2005e; MnDOC, 2007.
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Table 2.2-8. Standard Mitigation Measures for the Proposed Big Stone 11 Project
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No. Standard Mitigation Measure o © |02
General
Gen-1 All Federal, State, and local environmental laws, orders, and regulations would be met during construction and operation of the proposed Project. X X X X
Gen-2 All permit conditions would be adhered to for construction and operation of the proposed Project. X X X X
Gen-3 Prior to construction, all construction personnel and heavy equipment operators would be instructed on the protection of cultural, paleontological, and
ecological resources, and all applicable permit requirements. To assist in this effort, the construction contracts would address: (a) Federal, State, and local X X X X
laws regarding antiquities, fossils, plants, and wildlife, including collection and removal; (b) the importance and necessity of protecting such resources; and
(c) all applicable permit requirements.
Air Qualit
Air-1 The emission of dust into the atmosphere during construction would be minimized to the extent practical during the manufacture, handling, and storage of
concrete aggregate. Methods and equipment would be used as necessary to collect and dispose, or prevent dust during these operations. The methods of X X X X
storing and handling cement and pozzolans (cement additives) would also include means of minimizing atmospheric discharges of dust.
Air-2 Construction equipment and vehicles that show excessive emissions of exhaust gases due to poor engine adjustments, or other inefficient operating X X X X
conditions, would not be operated until repairs or adjustments are made.
Air-3 Burning or burying waste materials on the ROW and plant construction areas would not be permitted. All waste materials shall be disposed at permitted X X X X
waste disposal areas or landfills. Tree and grubbing residue may be buried on the plant site or in the ROW with landowner approval.
Air-4 Nuisance to persons or damage to crops, cultivated fields, and dwellings from dust originating from construction would be minimized. Oil and other X X X X
petroleum derivatives would not be used for dust control. Speed limits would be enforced, based on road conditions, to reduce dust problems.
Water Resources
Water-1 Withdrawals from Big Stone Lake would be within State withdrawal requirements. X
Water-2 Construction activities would comply with the requirements of South Dakota, North Dakota, and Minnesota permits for stormwater discharges for
construction activities, which specify appropriate best management practices, erosion and sediment control measures, and disposal practices. Construction
activities that are adjacent to or encroaching on streams or watercourses, including work within ROW, construction of access roads on hillsides, and X X X X
dewatering work for structure foundations, or earthwork operations would be conducted to prevent disturbed soils, muddy water, and eroded materials from
entering the streams or watercourses by construction of intercepting ditches, bypass channels, barriers, settling ponds, or by other approved means.
Water-3 Construction activities would be performed to prevent entrance or accidental spillage of solid matter contaminants, debris, hazardous liquids, or other
objectionable pollutants and wastes into streams, flowing or dry watercourses, lakes, land, and underground water sources. Such pollutants and waste
include, but are not restricted to refuse, garbage, cement, concrete, sanitary waste, industrial waste, oil, and other petroleum products, aggregate processing X X X X
tailing, mineral salts, and thermal pollution.
Water-4 Excavated material or other construction materials would not be stockpiled or deposited near or on stream banks, lake shorelines, or other watercourse X X X X
perimeters unless protected from high water or storm runoff or encroachment upon the actual watercourse itself.
Water-5 Wastewater discharge from concrete batching or other construction operations would not enter streams, watercourses, or other surface waters without the X X X X

appropriate permit.
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Table 2.2-8 (continued)
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Water-6 Equipment washing, the storage of petroleum products, lubricants, solvents and hazardous materials, structure sites, and other disturbed areas would be
located at least 100 feet, where practical, from rivers, streams (including ephemeral streams), ponds, lakes, and reservoirs. This includes construction X X X
vehicles and heavy equipment when parked overnight or longer.
Water-7 New access ways would be located at least 100 feet, where practical, from rivers, ponds, lakes, and reservoirs. X X
Water-8 All stream crossings considered jurisdictional WUS by the USACE for new access ways would be by permit. Where required, culverts of adequate size to
accommodate the estimated peak flow of the stream would be installed. Disturbance of the stream banks and beds during construction would be minimized. X X
Disturbed areas would be regraded and revegetated in accordance with mitigation measures listed for soil/vegetation resources.
Water-9 If the banks of ephemeral stream crossings are sufficiently high and steep that breaking them down for a crossing would cause excessive disturbance, X X
culverts would be installed using the same measures as for culverts on perennial streams.
Water-10 | Heavy equipment movement near streams and other surface waters would be minimized, to the extent practical. X X X
Water-11 | Narrow flood prone areas would be spanned. X
Water-12 | Proposed plant operation would comply with the SDDENR General Permit for Stormwater Discharges Associated with Industrial Activity and the
associated stormwater pollution prevention plan, which requires use of appropriate BMPs, sediment control measures, and disposal practices. Proposed
plant operations, including coal and combustion by-product storage piles that could introduce contaminants to stormwater, would be controlled and X
mitigated using BMPs. Operations would be conducted in a manner to prevent contamination of stormwater runoff water that may leave the plant site and
to prevent disturbed soils, muddy water, and eroded materials from entering the streams or watercourses. BMPs would include intercepting ditches, bypass
channels, barriers, settling ponds, or by other approved means.
Also See Measures: Bio-3, Bio-5, Bio-7, Bio-8, and Land-3.
Geology and Minerals, Paleontology, and Soils.
Geo-1 Structures would not be sited on any potentially active documented faults. X X X X
Geo-2 Removed topsoil would be used for landscaping and as engineered fill, as appropriate, or stockpiled and re-spread subsequent to construction. X X X X
Geo-3 During construction, if any paleontological resources are discovered, work would cease within a 50-foot radius of the discovery. Any artifacts or fossils X X X X
discovered would not be disturbed and the Co-owners would notify Western of the discovery immediately.
Geo-4 Access roads would generally follow the contour of the land to the greatest extent practical rather than a straight line along the ROW where steep features X X
would result in a higher erosion potential.
Geo-5 To the extent practical, excavated areas would be re-contoured so that large volumes of water would not collect and stand therein. Before being abandoned,
the sides of excavations would be brought to stable slopes, giving a natural appearance and revegetated. Waste soil piles would be shaped to provide a X X X X
natural appearance.
Also See Measures: Gen-3, Land-5, Land-10, Bio-4, Bio-5, Water-2, and Water-3.
Biological Resources
Bio-1 The Co-owners would consult with the applicable State and Federal agencies concerning all species of concern and, based on that consultation, develop
appropriate survey protocols and an action plan to minimize impacts (e.g., buffer zones, construction windows, animal relocations) in the event species
of concern are found during surveys. The survey protocols and action plan would be approved by Western and the applicable State and Federal X X X X
agencies. Surveys would then be conducted in accordance with approved protocols during final design of the proposed plant, groundwater areas,
transmission lines, and substation modifications.
Bio-2 Reasonable and prudent alternatives developed during Section 7 consultations, as specified in the U.S. Fish and Wildlife Service (USFWS) Biological X X X X

Assessment would be adhered to with the same force and effect as the mitigation measures included here.
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Table 2.2-8 (continued)

No.

Standard Mitigation Measure

Power Plant

Groundwater

Transmission

Substation

Modifications

Bio-3

All wetland and riparian areas would be avoided to the extent practical. If wetland or riparian areas are unavoidable, impacts would be minimized or
mitigated. Navigable waters and WUS that are impacted as a result of implementing the proposed Project would be mitigated in accordance with USACE
requirements. Non-jurisdictional wetlands in Minnesota that are impacted as a result of implementing the proposed Project would be mitigated in
accordance with Minnesota Wetland Conservation Act stipulations.

X

Bio-4

Care would be used to preserve the natural landscape and vegetation. Construction operations would be conducted to prevent, to the extent practical, any
unnecessary destruction, scarring, or defacing of the natural surroundings, vegetation, trees, and native shrubbery in the vicinity of the work. Vegetation
would be replaced at landowner’s request providing mitigation complying with North American Electric Reliability Council (NERC) reliability
requirements.

Bio-5

On completion of the work, all non-agricultural disturbed areas and construction staging areas not needed for maintenance access would be regraded so that
all surfaces drain naturally, blend with the natural terrain, and are reseeded to blend with vegetation native to the area with a seed mixture certified as free of
noxious or invasive weeds. All destruction, scarring, damage, or defacing of the landscape resulting from the construction would be repaired.

Bio-6

Construction staging areas would be located and arranged in a manner to preserve trees and vegetation to the maximum practicable extent. Unless
otherwise agreed upon by the landowner, all storage and construction buildings, including concrete footings and slabs, and all construction materials and
debris would be removed from the construction staging areas once construction is complete, and the areas returned to original use or regraded and seeded as
for non-agricultural disturbed areas.

Structures and ROW would be located to avoid game production areas, State Wildlife Management Areas, Minnesota County Biological Survey Sites of
Biodiversity Significance, National Wildlife Refuges, Waterfowl Protection Areas, Scientific and Natural Areas, State identified rock outcrops, and high
priority ecological areas to the extent possible. Approval for changes in these areas must be done in coordination with the appropriate agency.

Removal of vegetation would be done according to NERC safety and reliability requirements. Clearing for access roads would be limited to only those
trees necessary to permit the passage of equipment. All vegetative materials resulting from clearing operations would either be chipped on site or stacked in
the ROW in accordance with the landowner’s request.

Bio-9

Native shrubs that would not interfere with access or the safe operation of the transmission line would be allowed to reestablish in the ROW.
Avreas with native shrubs that would be disturbed would be replanted with regionally-native species following the disturbance.

Bio-10

The Co-owners would develop an Avian Protection Plan (APP) to minimize impacts to nesting birds, as well as to minimize the electrocution and collision
of migratory and resident bird species. The APP would include provisions for adequate distance between conductors and distances between conductors and
grounded surfaces. It would identify time frames for construction and routine maintenance to avoid the nesting period of breeding birds. It would also
include methods for minimizing bird collisions during line routing as well as methods for minimizing collisions following construction. The APP would
follow guidelines described at <www.aplic.org>. The Co-owners, in coordination with State and Federal resource management agencies and after
reviewing the final route alignments, would decide where and what kind of line marking devices (i.e., visibility enhancing devices) need to be applied. The
Co-owners would provide a copy of the APP to the applicable USFWS offices.

Bio-11

Holes drilled or excavated for pole placement or foundation construction and left unattended overnight would be marked and secured with temporary
fencing to reduce the potential for livestock and wildlife entering the holes and for public safety.

Also See Measures: Gen-3, Water-1, Water-8, Water-9, Land-3, and Land-5.
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Table 2.2-8 (continued)
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Cultural Resources
Cult-1 A Class Il Cultural Survey would be performed for the areas of potential effect in accordance with the Programmatic Agreement (PA) developed for the
proposed Project. Surveys would be coordinated with the appropriate landowner or land management agency. As lead Federal Agency, Western would
make a determination of eligibility for any findings of cultural or historical properties. These findings would be reviewed with the State Historic
; : - : e - - X X X X
Preservation Offices and other appropriate agencies. Specific mitigation measures necessary for each site or resource would be determined, and may
include relocation of access roads, structures, and other disturbed areas to avoid cultural sites that should not be disturbed, or data recovery if a site cannot
be avoided.
Cult-2 Provisions of the PA would be adhered to by all parties, including:
- Construction crews would be informed of the need to cease work in the location if cultural resource items are discovered.
- Construction activities would be monitored or sites flagged to prevent inadvertent destruction of any cultural resource for which the agreed
mitigation was avoidance.
- Construction crews would be monitored to the extent possible to prevent vandalism or unauthorized removal or disturbance of cultural artifacts or X X X X
materials from sites where the agreed mitigation was avoidance.
- Should any cultural resources not identified during the Class 111 Cultural Survey be encountered during construction, ground disturbance
activities at that location would be suspended until the provisions of the National Historic Preservation Act and enabling legislation have been
carried out.
Also See Measures: Gen-3.
Land Use
Land-1 The minimum area necessary would be used for access roads to the transmission line. X
Land-2 When practical, structures would be located and designed to conform to the terrain. Leveling and benching of the structure sites would be the minimum X
necessary to allow structure assembly and erection.
Land-3 Power line structures would be located, where practical, to span sensitive land uses. Where practical, construction access roads would be located to avoid X X
sensitive conditions.
Land-4 The precise location of all structure sites, ROW, and other disturbed areas would be determined with landowners’ or land management agencies’ input. X X
Land-5 The movement of crews and equipment would be limited to the ROW and areas surveyed for cultural, historical, and biological resources, including access
routes. To the extent practicable, the contractor would limit movement on the ROW to minimize damage to State-designated rock outcrops, grazing land, X X X
crops, or property and would avoid marring the land.
Land-6 Where practical, construction activities would be scheduled during periods when agricultural activities would be minimally affected or the landowner would X X
be compensated accordingly.
Land-7 Fences, gates, and similar improvements that are removed or damaged would be promptly repaired or replaced. X X X
Land-8 Structure design and placement would be selected to reduce potential conflicts with agricultural practices and to reduce the amount of land required for X
transmission lines.
Land-9 ROW would be purchased through negotiations with each landowner affected by the proposed Project. Payment would be made of full value for crop X X
damages or other property damage during construction or maintenance.
Land-10 | When weather and ground conditions permit, all deep ruts that are hazardous to farming operations and equipment movement would be eliminated or
compensation would be provided as an alternative if the landowner desires. Such ruts would be leveled, filled, and graded, or otherwise eliminated in an
approved manner. Ruts, scars, and compacted soils from construction activities in hay meadows, alfalfa fields, pastures, and cultivated productive lands X X X

would be loosened and leveled by scarifying, harrowing, discing, or other appropriate method. Damage to ditches, tile drains, terraces, roads, and other
land features would be corrected. Land contours and facilities would be restored as nearly as practical to their original conditions.
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Table 2.2-8 (continued)
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Land-11 | Where practical, all well drilling and installation would be completed in agricultural areas or uncultivated pastureland at the edge of farm fields.
Installations of groundwater associated facilities would be constructed to not impact the operation of center-pivot irrigation operations. During pump X
testing, precautions would be taken to prevent erosion due to discharges of groundwater.
Land-12 To the extent possible, pipeline routing would occur along the ROW of county roads and roads along section lines, and along well access roads. X
Also See Measures: Air-4, Geo-2, Geo-4, Geo-5, Bio-4, Bio-5, Bio-6, and Water-3.
Infrastructure, Public Health and Safety, and Waste Management
Inf-1 Delays to railroad operations due to construction vehicles or equipment crossing tracks would be avoided. Construction would be coordinated with railroad X X
operators. Conductor and overhead wire stringing operations would use guard structures to eliminate delays.
Inf-2 When appropriate, pilot vehicles would accompany the movement of heavy equipment. Traffic control barriers and warning devices would be used when X X X X
appropriate.
Inf-3 All necessary provisions would be made to conform to safety requirements for maintaining the flow of public traffic and avoiding congestion at critical

locations. Construction operations would be conducted to offer the least possible obstruction and inconvenience to public traffic, such as by the use of pilot
cars to accompany trucks with oversized loads and slow-moving vehicles, scheduling heavy equipment transport to avoid high traffic periods, and where
feasible, use of existing rail facilities.

Inf-4 Fly ash and gypsum would be recycled in accordance with prevailing market conditions, if practical. X

Inf-5 Design would include reasonable mitigation measures to reduce problems of induced currents into conductive objects within the ROW. Problems of
. - . . - . o X X
induced currents during construction and operation would be resolved, to the mutual satisfaction of the parties involved.

Inf-6 Complaints of radio or television interference generated by the facility and related transmission lines would be investigated and appropriate mitigation X X
measures would be implemented (i.e., adjusting or using filtering devices).

Inf-7 Audible noise and electric and magnetic fields during construction and operation of the proposed Project would be addressed as necessary on a case-by- X X
case basis.

Inf-8 Transmission line materials would be designed to minimize corona. Tension would be maintained on all insulator assemblies to assure positive contact
between insulators, thereby avoiding sparking. Caution would be exercised during construction to avoid nicking the conductor surface, which may provide X
points for corona to occur.

PH-1 The construction contractor would establish a health and safety program that incorporates Occupational Safety and Health Administration (OSHA)

standards such as requirements for hearing protection, personal protective equipment, site access, chemical exposure limits, safe work practices, training
program, and emergency procedures. The program would be reviewed with plant officials, fire department personnel, and emergency services personnel to
reduce risk of construction and operation activities interfering with emergency response or evacuation plans and procedures.

PH-2 At the end of every work day, contractors would secure all construction areas to protect equipment and materials and discourage public access. Fueling of
. . . - . . L - X X X X
vehicles would be conducted in compliance with established procedures designed to minimize fire risks and fuel spills.
PH-3 Construction contractors would provide adequate notice to the public for all high-risk operations such as blasting. Only trained personnel would be

permitted to conduct such high-risk operations. All other personnel would be required to maintain a safe distance from such operations.

Also See Measures: Air-3, Water 3, and Noise-2.
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Visual Resources
Vis-1 The proposed Big Stone Il major components would be painted to blend into the surrounding environment. Lighting would be minimized, to the extent X X
practical. Lights would be shielded to minimize output to the surrounding environment and impacts to the night sky.
Vis-2 Transmission line materials would be designed to minimize corona. To reduce potential visual impacts at highway and trail crossings, structures would be X X
placed at the maximum feasible distance from the crossing, within limits of structure design.
Vis-3 Structure types (designs) would be uniform, to the extent practical. X
Also See Measures: Bio-8.
Noise
Noise-1 An adequate buffer would be maintained around the proposed plant site to minimize construction and operational noise impacts on area residents. X
Noise-2 Power lines would be designed to minimize noise and other effects from energized conductors. X X
Noise-3 To avoid nuisance conditions due to construction noise, all internal combustion engines used in connection with construction activity would be fitted with X X X X
an approved muffler and spark arrester.
Noise -4 To avoid nuisance noise conditions, transmission line construction would be limited to daytime hours whenever practical. X X

Also See Measures: Inf-7.
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Table 2.2-9. Western’s Standard Construction Practices

All construction vehicle movement outside the ROW normally would be restricted to predesignated access, contractor acquired
access, or public roads.

The areal limits of construction activities normally would be predetermined, with activity restricted to and confined within those
limits. No paint or permanent discoloring agents would be applied to rocks or vegetation to indicate limits of survey or
construction activity.

In construction areas where recontouring is not required, vegetation would be left in place wherever possible and original
contour would be maintained to avoid excessive root damage and allow for resprouting.

In construction areas (e.g., staging yards, structure sites, spur roads from existing access roads) where ground disturbance is
substantial or where recontouring is required, surface restoration would occur as required by the landowner or land management
agency. The method of restoration normally would consist of returning disturbed areas back to their natural contour, reseeding
(if required), installing cross drains for erosion control, placing water bars in the road, and filling ditches.

Watering facilities and other range improvements would be repaired or replaced if they are damaged or destroyed by construction
activities to their condition prior to disturbance as agreed to by the parties involved.

Structures and/or ground wire would be marked with highly visible devices where required by governmental agencies (e.g., Federal
Aviation Administration).

Prior to construction, all construction personnel would be instructed on the protection of cultural, paleontological, and
ecological resources. To assist in this effort, the construction contract would address (a) Federal, State, and tribal laws
regarding cultural resources, fossils, plants, and wildlife, including collection and removal; and (b) the importance of these
resources and the purpose and necessity of protecting them.

Cultural resources would continue to be considered during post-EIS phases of project implementation following the PA being
developed in conjunction with preparation of the EIS. This would involve intensive surveys to inventory and evaluate new
discoveries (cultural resources not previously identified). In consultation with appropriate land managing agencies, tribal and
State Historic Preservation Officer, specific mitigation measures would be developed and implemented to mitigate any
identified adverse impacts. These may include project modifications to avoid adverse impacts, monitoring of construction
activities, and data recovery studies. American Indian Tribes would be involved in these consultations to determine whether
there are effective or practical ways of addressing impacts on traditional cultural places.

Western would respond to individual complaints of radio or television interference, generated by the transmission line, by
investigating the complaints and implementing appropriate mitigation measures (e.g., adjusting or using filtering devices on
antennae).

10.

Western would apply mitigation needed to eliminate problems of induced currents and voltages onto conductive objects sharing a
ROW to the mutual satisfaction of the parties involved.

11.

Western would continue to monitor studies performed to determine the effects of audible noise and electrostatic and electric and
magnetic fields to ascertain whether these effects are significant.

12.

Roads would be built at right angles to washes to the extent practical. Culverts would be installed where needed. All
construction and maintenance activities would minimize disturbance to vegetation, drainage channels, and intermittent or
perennial streambanks. In addition, road construction would include dust-control measures during construction in sensitive
areas. All existing roads would be left in a condition equal to or better than their condition prior to the construction of the
transmission line.

13.

All requirements of those entities having jurisdiction over air quality matters would be adhered to. Any permits needed for
construction activities would be obtained. Open burning of construction trash would not be allowed unless permitted by
appropriate authorities.

14.

Fences and gates would be repaired or replaced to their original condition prior to disturbance caused by the proposed Federal
action as required by the landowner or the land management agency if they are damaged or destroyed by construction activities.
Temporary gates would be installed only with the permission of the landowner or the land managing agency.

15.

Transmission line materials would be designed and tested to minimize corona. Tension would be maintained on all insulator
assemblies to assure positive contact between insulators, thereby avoiding sparking. Caution would be exercised during
construction to avoid scratching or nicking the conductor surface, which may provide points for corona to occur.

16.

No nonbiodegradable debris would be deposited in the ROW. Slash and other biodegradable debris would be left in place or
disposed of in accordance with agency requirements.

17.

Hazardous materials would not be drained onto the ground or drainage areas. Totally enclosed containment would be provided
for all trash. All construction waste including trash and litter, garbage, other solid waste, petroleum products, and other
potentially hazardous materials would be removed to a disposal facility authorized to accept such materials.

18.

Special status species or other species of particular concern would continue to be considered during post-EIS phases of the
proposed Project’s implementation following management policies set forth by the appropriate land managing agency. This
may entail conducting surveys for plant and wildlife species of concern along access and spur roads, staging areas, and
construction sites as agreed upon by the land managing agency. In cases where such species are identified, appropriate action
would be taken to avoid adverse impacts on the species and its habitat and may include altering the placement of roads or
structures as practical and monitoring construction activities.

19.

The alignment of any new access roads would follow the designated area's landform contours where possible, providing that
such alignment does not additionally impact resource values. This would minimize ground disturbance and reduce scarring
(visual contrast).
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20. | Except for repairs necessary to make roads passable, no widening or upgrading of existing access roads would be undertaken in
the area of construction and operation, where soils or vegetation are sensitive to disturbance. In designated areas, structures
would be placed to avoid sensitive features such as, but not limited to, riparian areas, water courses and cultural sites, or to
allow conductors to clearly span the features within limits of standard structure design. This would minimize the amount of
disturbance to the sensitive feature or reduce visual contrast.

21. | With the exception of emergency repair situations, ROW construction, restoration, maintenance, and termination activities in
designated areas would be modified or discontinued during sensitive periods (e.g., nesting and breeding periods) for candidate,
proposed threatened and endangered, or other sensitive animal species.

Source: Western, 2003.

2.3 Description of Alternatives

The Council on Environmental Quality (CEQ) regulations (Title 40 CFR Parts 1500-1508) require that
Federal agencies use the review process established by NEPA to identify and review reasonable
alternatives to the proposed Federal action, including the No Action Alternative. The CEQ regulations
state that reasonable alternatives include those practical or feasible from a common sense, technical,
and economic standpoint. The CEQ regulations also require that this EIS identify those alternatives
that have been eliminated from further analysis, including a brief discussion of why they were
eliminated. The alternatives analysis for the EIS is summarized in this section. In addition, a detailed
analysis of the Co-owners’ power plant site selection process and the transmission alternatives analysis
are provided in Appendix B1. The alternatives screening process and results for cooling water and
water supply are provided in Appendix B2. The No Action Alternative is described in Section 2.4.

Screening of alternatives begins with a review of Western’s statement of purpose and need for agency
action and continues with a comparison against feasibility factors that are based on cost, logistical,
technological, social, environmental, and legal factors. During scoping, the public, participating
agencies, and special interest groups provided additional input into the alternatives discussion and
suggested additional alternatives. Alternatives that failed to meet Western’s purpose and need were
dismissed from further evaluation. The criteria used by Western, along with the discussions of its
analysis of alternatives, are discussed in this chapter.

The Co-owners analyzed fuel source, plant size, and plant location based on meeting the proposed
Project’s purpose and need and the types of feasible technologies identified. The Co-owners
concluded that the best technology to meet the proposed Project’s purpose and need was a coal-fired
power plant located at the existing Big Stone plant site.

Cooling technology alternatives are summarized in Section 2.3.1. The wet cooling tower system with
groundwater supply back-up is preferred by the Co-owners, as it offers the best performance coupled
with the lowest capital cost and least total annual air emissions. The power generation technologies
considered but eliminated from detailed analysis by Western are discussed in Section 2.5.1. Cooling
technologies considered but eliminated from detailed analysis are discussed in Section 2.5.2. Analysis
of alternative power plant locations is summarized in Section 2.5.3.

Once the Co-owners identified a power plant site, systems studies were conducted to determine the
most appropriate transmission interconnection locations. Two interconnection alternatives were
identified with a total of three separate interconnection endpoints, two per alternative. The
interconnection analysis is summarized in Section 2.3.2.
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The last step in the analysis was to identify alternative transmission line corridors or routes that could
be used to interconnect the proposed plant site to the interconnection locations or endpoints.
Alternative corridors linking the plant and interconnection endpoints are summarized in Section 2.3.3.
Alternative corridors considered but eliminated from detailed analysis are discussed in Section 2.5.5.
Specific routes within these corridors have been identified in South Dakota. The Route Permit issued
by the MnPUC authorizes the Co-owners to build anywhere within a 2,000-foot wide corridor along
the approved routes.

2.3.1  Cooling Technology Alternatives

After receiving new cost information on the make-up water storage pond and reviewing comments on
the Draft EIS, the Co-owners decided to evaluate alternatives that would use groundwater as a source
for cooling and make-up water during periods when withdrawals from Big Stone Lake are not
permitted. In addition to the original scenario proposed in the Draft EIS (i.e., the 450-acre pond for
back-up water storage, sourced from Big Stone Lake), the Co-owners developed three alternatives that
use groundwater as the source of back-up water for the proposed Big Stone 11 plant.

Alternatives

Alternate supply scenarios using groundwater sources, either alone or in combination with new process
technologies, were developed to eliminate dependence on surface water storage for back-up water
supply for the proposed plant. Each alternative uses surface water as the primary water supply.
Alternative 1, which was described in the Draft EIS, has been eliminated from full analysis and is
addressed in Section 2.5.2.1. The proposed Project and Alternative 3 use groundwater as the back-up
water supply and are discussed below. Alternative 4, dry cooling with groundwater as the back-up
water supply, was also considered, but has been eliminated from full analysis and is addressed in
Section 2.5.2.2. Appendix B2 describes the screening comparison criteria for all the alternatives.

Only the alternatives carried forward for full analysis are addressed in this section.

Proposed Project (Alternative 2): Wet Cooling with Groundwater Back-Up Water Supply

Alternative 2 is described in detail under the heading Co-owners’ Proposed Project in Section 2.2.
This alternative would use groundwater as the sole back-up water supply in the event that pumping
water from Big Stone Lake was not permitted, while retaining the original wet cooling system
technology identified in Alternative 1. However, the chemical treatment systems would be changed to
treat the make-up water (Big Stone Lake water or groundwater back-up) rather than the wastewater.

Alternative 3: Wet/Dry Cooling with Groundwater Back-Up Water Supply

Alternative 3 is designed to release heat from the plant steam cycle via a combined wet/dry cooling
system. The dry portion would use an air-cooled condenser (i.e., air blown over tubes filled with hot
steam) as a heat transfer mechanism and the wet portion of the system would be used in parallel to the
dry system, as needed, to achieve full unit output on warmer days. The make-up water pretreatment
system would be the same as described for Alternative 2. However, water consumption would be
reduced since there would be less water loss due to evaporation.

Alternative 3 may be selected if the projected groundwater supplies prove to be inadequate following
completion of all hydrogeological investigations. Under Alternative 3, the footprint of the proposed
plant would include a smaller wet cooling tower than proposed in the proposed Project and the
addition of a dry cooling system using an air-cooled condenser.
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Under Alternative 3, proposed Big Stone Il would use Big Stone Lake as the primary water supply and
groundwater for the back-up water supply. The Alternative 3 water supply system would operate the
same as the proposed Project. Based on the current water-use model estimates for Alternative 3,
approximately 5,236 afy of surface water and 2,036 afy of groundwater would be needed for the
existing and proposed plant operations. Maximum short-term groundwater use would typically be
approximately 6,200 gallons per minute (gpm). There would be no differences in the description of
the groundwater supply system or pipeline gathering system described in Section 2.2.1.5.

Alternative 3 would also require 7 to 14 groundwater supply wells. There would be no differences in
the description of water treatment or wastewater management than described in Section 2.2.1.4 for
Alternative 3, except that fewer chemicals would be required, since less water would be treated and
there would be less wastewater to manage.

Alternative 3 would have a smaller wet cooling tower than the proposed Project that would be used in
combination with a dry cooling system. The footprints of the smaller cooling tower and the air-cooled
condensers would be part of the final proposed plant design and are not known at this time. However,
the combined footprint of the smaller cooling tower plus the air-cooled condensers would have a larger
footprint than that of the cooling tower for the proposed Project.

Alternative 3 would incorporate the same actions to reduce impacts as those described in Section 2.2.4
for the proposed Project.

Alternative Comparison

The alternatives were compared using operating, economic, and environmental screening criteria.
Comparisons of operating criteria included net power output, efficiency improvement, and auxiliary
power uses. Economic criteria included capital and operating cost differences. Environmental criteria
included comparisons of water consumption, air emissions, land use, and impact to wetlands.
Appendix B2 describes the screening comparison criteria. Table 2.3-1 summarizes the results of the
comparison of the proposed Project and Alternative 3. A more detailed comparison table is included in
Appendix B2.

Table 2.3-1. Comparison of Proposed Project and Alternative 3

Proposed Project
Alternative 3
Screening Criteria Units Wet Cooling with Wet/Dry Cooling with
Groundwater Groundwater
Backup Backup
Capital Cost Dollars ($) | Lowest Cost $53 million more than
Proposed Project

Operating Cost, including fuel Lowest Higher
Efficiency Highest Lowest
Average Water Consumption (Surface | afy 13,033 7,291
Water and Groundwater)
New Land Use Impact (permanent) Acres 39 39
Wetland Impacts (permanent) Acres 0 0
Air Impacts Lowest 2% Higher

Source: See Appendix B2, Table 1.
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Economic Comparison

The alternative with the lowest capital cost is the proposed Project (Alternative 2 - wet cooling with
groundwater back-up). Capital costs are approximately $53 million higher for Alternative 3. The
proposed Project also has the lowest operating cost. Since it has the highest efficiency (i.e., less fuel is
burned per kilowatt-hour produced), it therefore has the lowest overall operating cost (including fuel).
Alternative 3 would have higher auxiliary power requirements and thus more non-fuel operating costs
due to the size and number of fans that are associated with dry cooling.

Water Consumption Comparison

The proposed Project would require a supply of about 13,000 afy of surface and groundwater to the
existing and proposed plants to make up for the evaporative losses associated with the wet cooling
design for these alternatives. Alternative 3 would require less surface and groundwater (about
6,000 afy less) compared to the proposed Project. This reduction is the result of the inclusion of the
dry cooling concept into Alternative 3.

Environmental Comparison

Air emission impacts would be highest for Alternative 3 due to the lower efficiency associated with
these alternatives compared to the proposed Project. No wetlands would be lost from construction of
the proposed plant facilities under the proposed Project or Alternative 3.

Cooling Alternatives Carried Forward for Analysis

Based on the alternative comparison results described in the preceding paragraphs, Alternative 2 and
Alternative 3 would be carried forward for further analysis of environmental impacts, which are
presented in Chapter 4. Alternative 2 (i.e., wet cooling alternative with groundwater back-up) is
preferred, as it offers the best performance coupled with the lowest capital cost and has the least total
annual air emissions.

Alternative 3 provides a substitute for plant cooling in the event that the projected groundwater
supplies prove to be inadequate following completion of all hydrogeologic investigations. Thus,
Alternative 3 is a cooling technology alternative that may be implemented for the proposed Project.

2.3.2  Interconnection Analysis

The process for determining impacts of new generation on the existing transmission system is
performed by transmission planning professionals in accordance with industry standards. The local
utility proposing to add new generation generally performs preliminary transmission system studies to
determine impacts and cost benefits of different interconnection possibilities. These preliminary
studies are a large factor in determining if a proposed generation project is feasible to meet the
growing energy and capacity needs of their native load customers. If a proposed generation project
seems favorable, the local utility proposing to add new generation submits an interconnection request
to the regional transmission authority, which then develops a more detailed system study. For the
proposed Project, this study was prepared by MISO. The MISO study is generally more extensive than
the preliminary utility’s study and identifies specific modifications, upgrades, or new components,
including transmission lines, substations, and communication systems, required to accommodate the
new generation on the system, including identifying the best interconnection locations, or endpoints.
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The Co-owners applied for interconnection of the proposed Project at two Western substations (Morris
and Granite Falls.) Western participated in the MISO study, and used the studies to support Western’s
review. Western’s system studies determined available transmission and what modifications would be
required to accommodate the additional power resource on the integrated transmission system. A
facility study conducted by Western identified specific modifications required at its Morris and
Granite Falls substations to accommodate the transmission alternative selected by the SDPUC and the
MnPUC. (Western, 2007c¢).

The following sections summarize the studies performed by OTP and MISO for the proposed Project.
A detailed discussion of these studies is found in Appendix B1.

Otter Tail Transmission Studies

A transmission system study was initiated in late-2003 by OTP Delivery Planning. The existing

Big Stone Substation, located adjacent to the existing Big Stone plant, currently has four electrical
outlets: two 115-kV lines and two 230-kV lines. Results of initial transmission studies indicate that
lines from the facility to Hankinson (approximately 60 miles northwest of the existing plant site) and
from the existing plant site to Morris Substation are currently at their maximum capacity limit.
Transmission system analyses also indicated that the existing transmission lines from the existing plant
site to Burr and Canby (approximately 30 miles south of the existing plant site) and to the

Blair Substation are nearing their capacity. Analyses further indicated that outages of either the
Browns Valley or Blair transmission lines or an outage of the Big Stone 230/115-kV transformer
would limit output from the existing Big Stone plant to approximately 50 percent (250 MW) of its
operating capability. Based on this analysis, it was determined that the addition of new generation at
the existing Big Stone site would require additional transmission capacity.

OTP’s transmission study identified 11 potential transmission interconnection locations that were
studied at 230-kV and 345-kV levels of service. A series of analyses were performed through a
screening study that identified the constraints on the transmission system within the MAPP region due
to the injection of an additional 600 MW of power from the proposed Big Stone Il power plant. The
studies identified transmission system facility overloads in the system that would be associated with
each of the 11 alternatives.

OTP performed a cost-benefit analysis to evaluate the capital costs for constructing and installing each
of the 11 alternatives independently with the proposed Big Stone Il power plant. This analysis
estimated the total capital costs based on flat rates per total linear miles of line (by voltage); line
termination requirements (by voltage and including breakers, bays, disconnects, and relaying); auto
transformers (by voltage and size); and capacitors (by voltage and size). Results of the screening study
indicated that capital costs to construct the various transmission alternatives would range from

$53 million to $168 million and that almost all alternatives would require similar upgrades to the
existing transmission system.

Midwest Independent System Operator Transmission Studies

Five of the 11 alternatives identified during the screening study were carried forward for presentation
to an “ad hoc study group” formed by MISO during mid-April 2004 after the proposed Project
participants submitted an interconnection request to MISO in early 2004. Two of the alternatives in
the report were identical to those initially studied, while three included modifications to alternatives
that were initially studied. These modifications reflected recent system improvements under
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consideration by other utility companies to fit with other prospective projects that would efficiently
deliver additional power to large load centers.

The ad hoc study group included the Co-owners and potentially affected transmission owners. During
the ad hoc study group meeting, a decision was made to use computer models to simulate 2007
summer peak conditions and 2007 summer off-peak conditions. Two of the five alternatives were
considered somewhat representative of all five alternatives and were selected by the ad hoc study
group for detailed evaluation. MISO hired OTP Delivery Planning to conduct further studies of the
transmission system and they prepared an interconnection study report with guidance from the ad hoc
study group.

The MISO Interconnection Study discussed two interconnection alternatives, which laid the foundation
for corridor alternatives addressed in the EIS:

Alternative A
e Construct a new Big Stone-Ortonville 230-kV line and upgrade the existing
Ortonville-Johnson Junction-Morris 115-kV line to 230 kV.

e Construct a new Big Stone-Canby 230-kV line and upgrade the existing
Canby-Granite Falls 115-kV line to 230 kV.

Alternative B
e Construct a new Big Stone-Canby 230-kV line and upgrade the existing
Canby-Granite Falls 115-kV line to 230 kV.

e Construct a new Big Stone-Willmar 230-kV line.

Western Transmission Studies

Because MRES and HCPD may take transmission service through the Western system, they submitted
transmission delivery service requests to Western. In addition, MRES, on behalf of the Co-owners,
submitted an interconnection request to Western for the proposed Big Stone 1l transmission lines at
Morris and Granite Falls substations. The interconnection and transmission delivery service process
for the transmission system owned and operated by Western is similar to, but separate from, the MISO
process. To avoid redundant processes and duplicate studies, Western is participating in the MISO
studies.

Western’s review process is similar to MISO’s. Western is currently addressing the request for
interconnection in accordance with its large generator interconnection procedures. These procedures
include conducting feasibility, system impacts, and facility studies. Once these studies are completed,
Western would provide facility design and construction support for the interconnection request and
associated facilities. Once construction has been completed, and before energizing the new lines and
associated substations, Western would review and test the new facilities. When found to be in
conformance with Western’s criteria, Western would issue the requesting entity an Interconnection
Agreement, which addresses long-term operation and maintenance issues for the interconnected
facilities.
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2.3.3 Transmission Alternatives

Several levels of alternative analyses were conducted for the transmission component of the proposed
Project. OTP completed initial systems analyses to determine if the existing transmission lines could
carry additional energy from the proposed Big Stone Il plant. These studies also analyzed needed
system additions and identified Alternatives A and B as discussed in Section 2.3.2.

OTP identified corridors for each segment of the alternatives: Big Stone to Morris, Big Stone to
Willmar, and Big Stone to Granite Falls. During the EIS scoping process, Western undertook an
independent alternatives analysis and identified additional corridor alternatives. The corridor
development process is discussed in Section 2.3.3.1. Details of Western’s alternatives analysis,
including transmission system alternatives eliminated from detailed analysis, are provided in
Appendix B1.

2.3.3.1  Corridor Development

Initial Corridor Development

The Co-owners undertook an initial corridor development analysis for the proposed Project prior to
applying for interconnection with Western. This analysis identified three alternative transmission
corridors that could be used to interconnect the proposed Big Stone Il facility to each of the three
endpoints. These corridors are identified as Corridors A, B, and C on Figure 2.3-1. Western included
these three corridors in its Notice of Intent to Prepare an EIS and in the EIS scoping process.

Western’s Alternative Corridor Development Subsequent to Scoping

The range of comments received during scoping resulted in further analyses to identify additional areas
that should be avoided and areas that may be suitable for transmission line routing. Scoping comments
expressed concern regarding environmentally sensitive resources in the Ortonville area where the
Co-owners have proposed rebuilding the existing Big Stone-to-Morris 115-kV Transmission Line to
230-kV service. Scoping comments also expressed concern about routing transmission lines along
U.S. Highway 12, in the vicinity of Danvers, through Dovre Township (north of Willmar), and within
the Willmar area. Corridor development and analysis was carried out as a result of proposed Project
scoping, field analyses, and review of area maps.

Final Corridor Development and Analysis

Potential alternative transmission line corridors were identified using linear features, environmental
constraints, and input received during the scoping process. Corridor opportunities typically include
paralleling linear features such as roads, highways, section lines, mid-section lines, transmission lines,
railroads, and pipelines. Corridor widths are typically three miles wide; some corridor widths were
expanded to four miles wide to increase opportunities to route the lines or compressed to two miles
wide due to environmental and engineering constraints. Wide transmission line corridors would
maximize the range of opportunities that would be available for identifying one or more specific
transmission routes within each corridor, as required by the Minnesota High Voltage Transmission
Line Route Permit requirements. Existing transmission lines and/or transportation corridors (i.e., roads
and highways) represent the centerline of most corridors. Constraints were mapped to identify areas
that should be avoided. Constraints included population centers, incompatible land uses, and
environmentally sensitive areas.
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Alternative corridors were identified and evaluated based on the corridor opportunities and constraints
identified. The following screening criteria were applied to each corridor to determine which
alternatives or segments to drop from further consideration and which to carry forward for further
analysis in the EIS.

e Avoiding environmentally sensitive areas

e Avoiding population centers

e Compliance with regional transmission planning objectives

e Maximizing the availability of linear features

e Maximizing opportunities to upgrade existing transmission lines

e System reliability (both physical reliability and overall electric system integrity)

Based on the evaluations and studies summarized above, Western determined that two primary
alternatives and two additional corridor variations would be carried forward for further detailed
analysis in this EIS. These alternatives are illustrated in Figures 2.3-2 and 2.3-3 and include:

e Alternative A — Corridors A and C with corridor alternative C1

e Alternative B — Corridors B and C with corridor alternatives B1 and C1

Table 2.3-2 provides a comparative summary of all the corridors carried forward for detailed analysis
in this EIS using the screening criteria listed above.

2.3.3.2  Transmission Alternative A

Transmission Alternative A is shown in Figure 2.3-2. Alternative A corridors would total
approximately 136 linear miles and consist of Corridor A in combination with Corridor C or C1.

Corridor A begins at the existing Big Stone Substation and ends at Western’s Morris Substation near
Morris, Minnesota. Segments of Corridor A include: a new 230-kV line from the existing Big Stone
plant to Ortonville Substation in Ortonville, Minnesota; an upgrade of the existing 115-kV
transmission line from Ortonville Substation to Johnson Junction Switching Station located near
Johnson, Minnesota; and an upgrade of the existing 115-kV transmission line from Johnson Junction
Switching Station to a final termination at Western’s Morris Substation.

Corridor C includes a new 230-kV line from the existing Big Stone Substation to the proposed
relocated Canby Substation near Canby, Minnesota, and the conversion of an existing 115-kV
transmission line to 230-kV service from Canby to Western’s Granite Falls Substation near

Granite Falls, Minnesota. Corridor C is located within South Dakota and Minnesota and is
approximately 92 linear miles. As previously noted in Section 2.2.3, the Canby Substation would be
relocated approximately one mile to the northeast from its existing location, which is within the
100-year floodplain of Canby Creek.
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Table 2.3-2. Screening Criteria Evaluation of Corridors Carried Forward for Evaluation

Criteria

Corridor A

Corridor B

Corridor B1

Corridor C

Corridor C1

Avoidance of Areas
of Environmental
Sensitivity

The proposed corridor would
not avoid areas of
environmental sensitivity
present immediately northeast
of Ortonville. However,
reconstruction of the existing
transmission line would result
in substantially less disturbance
to area resources compared to
constructing a new
transmission line through
undisturbed areas.

The proposed corridor would

not fully avoid
environmentally sensitive
areas such as U.S.

Highway 12 and the Willmar

area.

The proposed corridor
would partially avoid
environmentally sensitive
areas such as U.S.
Highway 12 and the
Willmar area.

Environmentally sensitive

areas near Gary may be
affected.

Environmentally
sensitive areas are
likely to be minimal.
Sensitive resources in
the vicinity of Gary
would be avoided.

Avoidance of
Population Centers

Johnson, Chokio, and Alberta
are located within the proposed
corridor. If the existing
transmission line were to be
rebuilt, potential impacts to
population centers could be
minimal.

The proposed corridor

includes Danvers, DeGraff,
Murdock, and the Willmar

area.

The proposed corridor
would avoid Danvers,
DeGraff, and Murdock,
but includes the Willmar
area.

The proposed corridor
avoids all population
centers except Gary, St.
Leo, Hazel Run, and
Granite Falls.

The proposed corridor
avoids all population
centers except Marietta,
St. Leo, Hazel Run,
and Granite Falls.

Compliance with
Regional
Transmission
Planning Objectives

Supports regional transmission
planning objectives by
alleviating a previously
identified 115-kV line overload
between Ortonville and
Johnson Junction, which would
have needed increased capacity
in the near future due to
previously studied generation
projects outside of the
proposed Big Stone I1. It also
has the potential to increase the
ability of interconnecting new
generation sources to a high-
capacity transmission line
along the proposed corridor.

The proposed corridors are oriented east — west and

provide an opportunity to

support regional transmission

planning objectives by increasing reliability of the
transmission system around the large load center of
Willmar. They also have the potential to increase the
ability of interconnecting new generation sources to a
high-capacity transmission line along the proposed

corridor.

The proposed corridors extend south from the
proposed Big Stone Il plant and east into Minnesota.
These corridors would support regional transmission
planning objectives by providing a high-capacity
transmission path from the Dakotas to western
Minnesota. They also have the potential to increase
the ability of interconnecting new wind generation

sources in the area.
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Table 2.3-2 (continued)

Criteria

Corridor A

Corridor B

Corridor B1

Corridor C

Corridor C1

Maximizing the
Availability of
Linear Features

The southern portion of the
corridor includes an existing
highway that angles northeast —
southwest. The remainder of
the corridor includes a variety
of rural roads and highways
that traverse north-south and
east-west. Therefore, a portion
of the proposed corridor
provides limited opportunities
to parallel roads, section lines,
etc.

The proposed corridor
largely provides
opportunities to parallel
linear features such as roads,
highways, and section lines.
Opportunities to parallel
linear features would be
limited within a portion of

the corridor west of Willmar.

The proposed corridor
largely provides
opportunities to parallel
linear features such as
roads, highways, and
section lines.

These proposed corridors would provide opportunities
to parallel linear features such as roads, highways,
and section lines throughout much of its alignment.

Maximizing
Opportunities to
Upgrade Existing
Transmission Lines

The proposed corridor includes
an existing transmission line
that could be upgraded for
Project purposes.

Corridor B only has a
minimal amount of existing
transmission lines.

Existing transmission
lines are present within
the corridor from the
vicinity of Benson to
Willmar.

Existing transmission lines
are present along all
segments of the corridor.

Existing transmission
lines are present within
all segments except a
limited area south of
Big Stone National
Wildlife Refuge.

Reliability

Single-circuit; reliability not an
issue.

Single circuit; reliability not
an issue.

Ample space between existing transmission lines to route new transmission lines
away from existing transmission lines; reliability not an issue.

2-58




Chapter 2: Proposed Project, Proposed Federal Actions, and Alternatives

Corridor C1 (Figure 2.3-2) is an alternate route for connecting the existing Big Stone Substation to the
proposed relocated Canby Substation, with the majority of the corridor located within Minnesota. The
corridor was identified in response to scoping comments that expressed concern regarding
environmentally sensitive resources near Gary, South Dakota. Similar to Corridor C, this corridor
includes a new 230-kV line from the existing Big Stone Substation to Canby, and the conversion of an
existing 115-kV transmission line to 230-kV service from Canby to Western’s Granite Falls Substation
near Granite Falls. This 92-mile long corridor includes existing transmission lines and local county
roads throughout much of its length.  Existing lines could be paralleled. Use of the corridor would
provide opportunities to route transmission lines around environmentally sensitive resources in the
vicinity of Gary.

Additions to the existing Big Stone 230-kV Substation would be required to accommodate the two
new 230-kV lines and a new connection to the proposed Big Stone Il plant. Within Corridor A, a new
substation would be constructed at the site of Johnson Junction Switching Station, which would
require the addition of a transformer and other equipment necessary for substation operation.
Substation changes would also be required to accommodate the upgraded line and the need for
additional 230/115-kV transformer capacity at Western’s Morris Substation. In Corridor C and
Corridor C1, substation modifications to accommodate the upgraded line at Western’s

Granite Falls Substation would be required. Additionally, the existing Canby Substation would need
to be relocated out of a floodplain zone and the relocated substation would incorporate a new
230/115/41.6-kV transformer and associated new line interconnections. Substation site expansions
may be required at all locations. These system modifications would satisfy the improvements
identified for this alternative in the MISO interconnection study.

An option under consideration for Alternative A is to remove the interconnection to the Ortonville
Substation. Rather than building a new 230-kV line from Big Stone Substation, to Ortonville
Substation, two new 230-kV transmission lines would be built to a location approximately 1.25 miles
south of Big Stone Substation. One of the two lines would continue from this location to

Canby Substation. The second of the two lines would continue to a location approximately 1.25 miles
from Ortonville Substation where it would connect with the upgraded 230-kV line to Johnson Junction
Switching Station.

Eliminating the Ortonville Substation connection for Alternative A would reduce transmission line
congestion in the corridor leading to and from Ortonville Substation, and would allow for the removal
of about 1.25-miles of an existing 115-kV line. Also, Ortonville Substation would not need to be
expanded to accommodate a new 230/115-kV transformer that would have otherwise been needed.
Contrary to the results published in the MISO interconnection study report that included an Ortonville
connection for transmission Alternative A, subsequent study analysis has determined that the

Big Stone to Highway 12 115-kV transmission line would not have to be reconductored without a
connection into the Ortonville Substation. However, if the Ortonville Substation interconnection were
removed, Canby Substation would be required to be an energy source to existing customer demands;
and therefore, the Big Stone-to-Granite Falls 230-kV line would need to interconnect with

Canby Substation.

For both Corridor C and Corridor C1, the proposed line from Big Stone Substation to Canby and the
line proposed to be rebuilt from Canby to Granite Falls would be designed and constructed at 345-kV
capability rather than 230-kV capability, to a location east of Hazel Run, Minnesota, where the
existing line turns north to Granite Falls. Additionally, a portion of the relocated Canby Substation
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may be built to accommodate future 345-kV operation rather than 230-kV operation. The

Hazel Run-to-Granite Falls segment would be constructed at 230-kV service. Constructing the

Big Stone to Hazel Run portion of the transmission line at 345-kV service rather than 230-kV service,
would be in response to regional transmission plans.

2.3.3.3  Transmission Alternative B

Transmission Alternative B is shown in Figure 2.3-3. Transmission Alternative B would total
approximately 177 linear miles and consists of Corridor B or Corridor B1 in combination with
Corridor C or Corridor C1. Corridor B, proposed by the Co-owners, includes a new 230-kV line from
the existing Big Stone Substation to Willmar Substation, Willmar, Minnesota and is approximately
84 linear miles.

Corridor B1 is an alternate route from Big Stone to Willmar. The corridor was identified in response
to scoping comments that expressed concern regarding the location of transmission lines along

U.S. Highway 12 and in the Danvers area. Similar to Corridor B, this corridor also includes a new
230-kV line from the existing Big Stone Substation to Willmar Substation. A portion of Corridor B1
avoids U.S. Highway 12 and the Danvers area by extending the corridor from Holloway to an area
west of Willmar. Corridor B1 would provide transmission line route flexibility to parallel existing
rural roads along section lines and construction within mid-section lines. The corridor includes 69-kV
transmission lines from the vicinity of Benson to Kerkhoven and from Kerkhoven to Willmar
Substation. Use of this corridor would reduce potential impacts to population centers within the
Co-owners’ proposed Corridor.

As identified for Alternative A, Alternative B also includes Corridors C and C1 (a new 230-kV line
from the existing Big Stone Substation to Canby, Minnesota and the conversion of an existing 115-kV
transmission line to 230-kV service from Canby, Minnesota to Granite Falls, Minnesota). Corridor C
and Corridor C1 would be the same as described for Alternative A.

The MISO interconnection studies identified the following transmission system improvements for
Alternative B:

e Rebuild the Ortonville-to-Johnson Junction-to-Morris 115-kV lines to remedy line
overload.
e Install a capacitor bank in Willmar Substation.

Based on further discussions with other local utilities about the proposed Big Stone Il Project, it was
decided that the following system modifications would be included in Alternative B:

e Removal of an existing 115/69-kV transformer, possible upgrade of an existing 230/69-kV
transformer, and addition of a new 230/69-kV transformer at Willmar Substation.

e De-energize the existing Willmar-to-Kerkhoven Tap 115-kV transmission line and the
Granite Falls to Willmar 69-kV transmission line.

To address system constraints for Alternative B identified during the MISO interconnection study, the
115-kV transmission line from Ortonville to Johnson Junction to Morris would be totally rebuilt with
new structures and conductor in its existing right of way at the same voltage level (115-kV). The
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existing Willmar-to-Kerkhoven Tap 115-kV and the Granite Falls-to-Willmar 69-kV transmission
lines would be de-energized and left in place.

Additions to the existing Big Stone Substation, Granite Falls Substation, and Canby Substation would
be required, as described in Alternative A. In addition, modification of Willmar Substation would be
required to accommodate the new 230-kV line and address the system constraints identified during the
MISO transmission study. Willmar Substation is jointly owned by Willmar Municipal Utilities,

Xcel Energy, and Great River Energy. Substation site expansions may be required at all locations.

2.4  No Action Alternative

CEQ NEPA regulations (40 CFR 1502.14) require evaluation of the No Action Alternative as part of
the analyses. Under the No Action Alternative, Western would reject the application to interconnect to
Western’s transmission system. Changes to the Canby Substation (i.e., relocation out of the
floodplain) and the upgrades to the Hankinson Line that are associated with the proposed Project
would not occur. However, the existing Ortonville-Johnson Junction-Morris 115-kV transmission line
to Morris Substation would need to be re-built to meet existing and future power delivery needs.
Rebuilding the existing transmission line would have similar impacts to those described in Chapter 4.
Additionally, the USACE would not issue any permits to the Co-owners related to the proposed

Big Stone 11 Project. Three foreseeable courses of action that would be available to the Co-owners are
described below. Each of these actions would include the rebuild of the Ortonville-Johnson
Junction-Morris 115-kV transmission line.

No-Build Alternative:

Under this scenario, the Co-owners would not proceed with the proposed Big Stone Il Project. The
Co-owners would not secure alternate baseload generation and would not seek alternate transmission
configurations. Under these circumstances, the Co-owners would not fulfill their purpose and need for
the proposed Project, and the potential impacts (positive or negative) of the proposed Project would
not occur.

Sub-alternative 1:

Under this scenario, the Co-owners would not proceed with the proposed Big Stone Il Project. The
Co-owners would likely fulfill their generation and transmission needs individually or cooperatively
through alternative arrangements by seeking generation capacity and energy from other sources, if
available. Under this No Action Alternative, beneficial and adverse impacts associated with
constructing and/or operating the proposed Project would not be realized and existing conditions
would continue during the foreseeable future. An additional source of electrical energy would not be
available to the Co-owners from the proposed Big Stone Il Project (refer to Section 1.2). The
Co-owners would need to develop or secure alternate baseload generation to meet their customers’
needs. Any new development of baseload generation would produce environmental impacts similar to
the proposed plant, but at different locations. The decisions and determinations would be subject to
the discretion and business decisions of each participating Co-owner, and Western is not in a position
to evaluate the individual needs of each Co-owner to determine their potential courses of action with
any certainty. For this reason, describing the potential impacts of this alternative is speculative;
therefore, the Final EIS does not attempt to describe any potential impacts associated with this subset
of the No Action Alternative. The emissions reductions contemplated for the existing plant as part of
the proposed Project would not occur under this scenario.
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Sub-alternative 2:

Under this scenario, the Co-owners would likely proceed with the construction and operation of the
proposed Big Stone 11 plant in order to fulfill their purpose and need of meeting baseload requirements.
Instead of obtaining the existing transmission interconnections on the Federal transmission system, the
Co-owners would be required to seek an alternative transmission configuration that would provide
firm transmission service on the MISO system. Another option would be to purchase non-firm
transmission rights from MISO over the MISO system. Using non-firm transmission for a baseload
generation resource is contrary to generally accepted industry standards. Under this sub-alternative,
the environmental consequences for the proposed Big Stone I1 plant would likely be similar under this
scenario to those described in this EIS. The environmental consequences associated with obtaining
transmission capacity would likely be similar to those described in the Final EIS for the proposed
Project, though those impacts may occur at different locations. Because the Co-owners have not
explored the possibility of proceeding with the construction of the proposed plant without the
interconnection to Western’s transmission system, the locations of those potential transmission impacts
are unknown.

2.5 Alternatives Considered but Eliminated from Detailed
Analysis

Since the issuance of the Draft EIS and the Supplemental Draft EIS, Western has reexamined its
alternatives analysis based on RUS’ withdrawal as a cooperating agency. The reexamination of the
alternatives analysis began with a screening of alternatives against Western’s statement of purpose and
need for agency action and continued with a comparison against feasibility factors that are based on
cost, logistical, technological, social, environmental, and legal factors. Any alternatives that failed to
meet Western’s purpose and need were dismissed from further evaluation. During scoping and the
Draft EIS and Supplemental Draft EIS review periods, the public, participating agencies, and special
interest groups provided input into the alternative discussion and suggested additional alternatives.

25.1 Power Generation Alternatives Eliminated

The Co-owners’ need for the proposed Project is to address their customers’ anticipated baseload
energy needs in an economical, environmentally responsible manner. As identified in Chapter 1,
studies point to a potential shortfall of baseload generating capacity among the Co-owners and
throughout the Mid-Continent Area Power Pool (MAPP) region by 2010.

When considering the most appropriate energy resource to develop, the Co-owners made a qualitative
assessment of the available alternative technologies’ ability to meet the proposed Project’s objectives.
Those objectives include:

e Reliably meet customer baseload energy and demand requirements.

e Commercially proven technology at the several hundred MW scale.

e Minimize environmental and community impacts by leveraging existing generation site and
transmission infrastructure.
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e Enhance customer value and reduce customer risk by implementing a proven, efficient
technology.

Current and projected reliance on coal as a primary fuel for power generation, along with projected
fuel costs, are fundamental factors that support the Co-owners’ selection of coal as the fuel for the
proposed Big Stone Il plant. The use of coal as a fuel source offers long-term supply and price
stability compared to natural gas, oil, and certain renewable energy sources (e.g., wood and wood
waste, biomass, and municipal solid waste.) Table 2.5-1 shows that 20.74 quadrillion British Thermal
units (Btu) were used by coal-fired power plants to generate electric power in 2005. This represents
52 percent of the total fuel sources for the electric power sector in the United States (U.S.)

(DOE, 2008b). The importance of coal is expected to remain at the same level through the year 2025,
increasing to 54 percent by the year 2025.

Table 2.5-1. Annual Energy Consumption for Electric Generation Sector by Source

Energy Consumption®

Source 2005 2010 2015 2020 2025
Distillate Fuel 0.21 0.18 0.18 0.20 0.21
Residual Fuel 1.03 0.38 0.39 0.39 0.40
Natural Gas 6.04 6.89 6.75 6.09 5.45
Steam Coal 20.74 21.01 22.18 23.67 25.51
Nuclear Power 8.16 8.31 8.41 9.05 9.50
Renewable Energy/Other (3) 3.49 4,53 5.05 5.64 5.94
Electricity Imports 0.08 0.05 0.04 0.04 0.05
Total 39.75 41.35 43.00 45.08 47.06
Steam Coal as % of Total 52 51 51 52 54

Quadrillion (1 x 10™) Btu, unless otherwise noted. Includes consumption of energy by electricity only and combined heat and power
plants, whose primary business is to sell electricity, or electricity and heat, to the public. Includes small power producers and
exempt wholesale generators. Includes conventional hydroelectric, geothermal, wood and wood waste municipal solid waste,
other biomass, petroleum coke, wind, photovoltaic, and thermal sources. Excludes net electricity imports.

Source: DOE, 2008b.

The Energy Information Administration Annual Energy Outlook 2008 (DOE, 2008b) provides
forecasts of fuel prices including fuel used by the Electric Power Sector to generate electricity. Data
from those forecasts was used to develop Table 2.5-2, which shows the delivered fuel cost per million
Btu for coal, residual fuel oil, distillate fuel oil, and natural gas. As can be seen from the data, the cost
of coal as a fuel is significantly less than any of the other available fossil fuels. Prices (in constant
2006 dollars) of all fuels are projected to peak in 2005-2010 followed by a steady overall decline
through 2020 with some year-to-year fluctuations. Natural gas prices are the most volatile, followed
by distillate and residual fuel oil. After reaching the projected peak in 2010, coal prices are projected
to be the most stable of all fuels, with price fluctuations of no more than 2 percent per year.

Table 2.5-2. Electric Power Sector Fuel Cost Projections

Delivered Fuel Cost
per million BTU (2006 Dollars)
Fuel 2005 2010 2015 2020 2025
Coal 1.59 1.84 1.74 1.72 1.74
Residual Fuel 7.40 9.45 7.41 7.50 8.25
Natural Gas 8.44 6.96 5.93 5.95 6.26
Distillate Fuel 12.62 13.62 10.67 10.69 11.59
Ethanol 21.86 18.69 17.34 19.48 20.05

Source: DOE, 2008b.
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Numerous comments were received requesting that Western address alternatives to the Co-owners’
proposal to provide baseload generation from coal-fired generation, including the following comments
that are specifically addressed in Volume I1 of the Final EIS: (1) Western should address demand side
management (DSM) as an alternative to coal-fired generation; (2) Western should evaluate renewable
energy alternatives to the Co-owners’ generation plan, including wind, solar, and biomass;

and (3) Western should evaluate Integrated Gasification Combined Cycle (IGCC) generation with
CCS and wind in combination with coal or Combined Cycle Gas Turbine (CCGT).

Western considered the generation alternatives suggested to the Co-owners’ generation plans and has
determined that the EIS will not fully analyze them for the following interrelated reasons:

e The alternatives to the Co-owners’ generation plan fall outside of Western’s purpose and need
(see Section 1.3.1). An analysis of alternatives to the Co-owners’ generation plan is
unreasonable because such alternatives do not fall within Western’s purpose and need and have
not been presented to Western in the application for interconnections.

e Western’s decision is limited to whether to grant the interconnections at its Granite Falls and
Morris substations. Any analysis of alternatives to generation lies outside the scope of
Western’s decision. Western has no discretion or approval authority over the Co-owners’
planned generation facility. Western’s sole decision is whether to interconnect the Co-owners’
proposed Project. Thus, consideration of alternatives to the Co-owners generation is
unreasonable and infeasible.

e Absent specific legislation, Western has no Congressional authority to participate in
construction of a power generation project such as the proposed Big Stone Il Project.
Western’s mission is to market and deliver reliable, cost-based hydroelectric power within a
15-State region of the central and western United States. Western provides transmission
service and processes an Applicant’s Interconnection request under its Open Access
Transmission Service Tariff. Western’s statutory authorization and Congressional directives
are limited to marketing and delivering power. Western has no authority to participate in the
design, construction, and operation of a power plant.

e The generation alternatives suggested by others are speculative. It is speculative and infeasible
for Western to consider alternatives to generation that have not been proposed to Western and
do not even exist. For example, addressing generation alternatives would require Western, a
Federal agency that operates no generation facilities, to design an alternative generation facility
and then evaluate the impacts of this hypothetical facility. Not only would the design be
speculative, but also the impacts would be speculative. All the generation alternatives raised in
the comments suffer this same flaw.

Considering the strong interest expressed by the public regarding alternative generation technologies,
Western has provided information below on the reasonableness of the alternative generation
alternatives as it relates to the Co-owners’ needs for baseload generation. This information also gives
perspective to the environmental effects of the proposed Project. Supplemental information regarding
renewable energy resources and DSM are presented in greater detail in the Wind and Renewable
Energy Response and Demand Side Management papers (see Response Papers B and C, Volume II of
the Final EIS).
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2.5.1.1  Sub-Critical Coal Technology

PC boiler technology is a mature and reliable energy producing technology used around the world.
The operating pressure of conventional coal-fired power plants can be classified as sub-critical and
super-critical. Sub-critical and super-critical technologies refer to the state of the water used in the
steam generation process. (Super-critical boiler pressures and temperatures typically operate at
3,500 pounds per square inch absolute (psia) and 1,000 to 1,050 degrees Fahrenheit (°F), whereas
plants operating at or below a main steam pressure of 3,204 psia are considered sub-critical).
Disadvantages of sub-critical technology include three to four percent lower efficiency over
super-critical applications. Sub-critical technology results in increased fuel consumption, and
therefore, higher emissions rates per MW hour of generation. Boiler operation also is less efficient at
partial loads. At 75 percent load, the efficiency of a super-critical unit is reduced by two percent,
whereas efficiency of a sub-critical unit would be reduced by four percent (Big Stone 11, 2005a; 2005b;
2005c; 2005d; 2005e). The sub-critical boiler technology has lower efficiency, higher emission rates,
and higher fuel consumption.

2.5.1.2  Wind Energy

Several comments received expressed an interest in wind energy as the primary source for power
generation. According to the American Wind Energy Association (AWEA), North Dakota,

South Dakota, and Minnesota rank 1, 4, and 9, respectively, among the States with the best wind
resource (AWEA, 2008). However even in such a relatively windy region, wind turbines generate
electricity only 30 to 40 percent of the time. Additionally, it is not possible to schedule the dispatch
of wind turbines to match load, as their day-to-day operation is as unpredictable as the wind. The
economics of using wind generation and compensating for the lack of dispatchability is specific to
each utility. Therefore, each utility addresses the economics of wind on its own, and it is not part of
this proposed Project.

Wind Reliability, Capacity Factor, and Capacity Value

Under current technologies, there is no perfect electrical generation resource. Each type of energy
resource provides a predictable set of advantages and disadvantages. It is common practice for electric
utilities throughout the U.S. to view their generation resources as a portfolio of different types of units,
making use of baseload units*, load following units®, and peak load units®. Baseload plants are usually
large generating plants that cannot be started and stopped quickly and are used to supply a minimum
power level or baseload, 24 hours per day every day of the year. Baseload plants have the lowest costs
per unit of electricity because they are designed for maximum efficiency and are operated continuously
at high output. The generating plants that are the most economical to operate are used to supply
baseload power. Therefore, since these are some of the least costly plants to operate, they are usually
operating (i.e., dispatched) near their maximum available power level.

A baseload unit is an energy generating facility whose sole or primary purpose is to provide minimum power requirements for
customers. Baseload units are typically the most reliable and lowest cost generating facilities within a given group of generating units.

° Load following is a utility's practice of adding additional generation to available energy supplies to meet moment-to-moment demand in
the distribution system served by the utility, and/or keeping generating facilities informed of load requirements to ensure that generators
are producing neither too little nor too much energy to supply the utility's customers.

6 A peak load generating facility is constructed and operated expressly for the purpose of providing energy supply during periods of very
high demand. Peak load stations are typically operated only during particular times of day or at times of the year when there is a spike in
the demand for energy for heating or cooling systems.
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As described in Section 1.4.2 of the Final EIS, a baseload generating unit is required to meet growing
electricity demand. From an operating perspective, the most important characteristics of a baseload
unit include a high degree of reliability and availability, which results in high capacity factors.
Coal-fired generating facilities generally have capacity factors of between 80 to 85 percent. Since
wind cannot be scheduled or predicted with a high degree of accuracy, the capacity factor for wind
generators is much lower than that of coal-fired power plants. Therefore, wind power in a generation
portfolio sacrifices dependability in the overall ability to deliver reliable electrical power to an energy
provider’s customers.

A utility’s ability to schedule a power resource is especially critical for baseload generating units. The
Co-owners have noted their commitment to the prudent utilization of renewable resources, such as
wind power. However, the inherent characteristics of renewable resources, such as wind, constrain
certain applications. The nature of wind power contains uncertainties associated with how much
energy or capacity would actually be available during various times of day, or during periods of high
demand, in event that the wind is blowing less than energy or capacity requirements. Additionally,
winds can be too high for turbines to operate (DOE, 2008). For these reasons, wind energy is often
considered an energy resource (rather than a capacity resource) which can be used to displace energy
produced from other technologies and to reduce fuel costs from those technologies. With the recent
significant growth in the wind energy generation market, there is interest and need to estimate the
amount of capacity that wind generation provides. Capacity is generally quantified by examining a
unit’s capacity factor. The capacity factor of wind power generating units is assessed here by
examining several independent sources of data:

e Comparisons of various power plants conducted by the National Renewable Energy
Laboratory (NREL) assume that the capacity factors for wind plants are 25 to 35 percent
(NREL, 2005).

e Wind power analysis conducted by the AWEA assumes that wind power facilities have a
capacity factor of 35 percent (AWEA, 2005).

e The British Wind Energy Association (BWEA) reports that wind energy has a capacity
factor of 25 percent to 40 percent (BWEA, 2008).

e The Energy Center of Wisconsin reports, “...a wind turbine may produce on average a
third of the maximum power of the generator, or have a 33 percent capacity factor. Typical
capacity factors are 20 to 25 percent.” (Energy Center of Wisconsin, 2008).

e The MnDOC notes that wind generators have an average capacity factor of 35 percent
(MnDOC, 2004).

e The U.S. Department of Energy (DOE) reports that actual wind generators at six different
sources have experienced capacity factors between 25.2 to 35.5 percent (DOE, 2001).

Based on the above independent sources, it appears that an assumed capacity factor of 35 percent is
reasonable for wind power units. Low capacity factors mean that wind power units cannot be
scheduled in the same manner as traditional baseload units. Since coal-fired power plants have a
capacity factor reaching 80 to 85 percent, its likelihood of being available during high load demand is
also much greater. This increase in expected availability means that coal-fired plants can be scheduled
with greater reliability and certainty.
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MAPP and MISO do not assign any capacity factor to wind resources. MAPP does assign a capacity
value to wind resources that is based on the actual historical performance of the wind resource during
periods of peak demand. MAPP’s computed capacity value represents a 50 percent probability that the
wind resource will be operating at least at its accredited value.

Another issue, noted in a recent publication is that wind generation increases the amount of variability
and uncertainty of the net load (PEM, 2006). This may introduce measurable changes in the amount of
operating reserves required for regulation, ramping, and load-following. Operating reserves may
consist of both spinning and non-spinning reserves. The addition of 1,500 MW and 3,300 MW of
wind (15 percent and 10 percent, respectively, of a system peak load) increased

regulation requirements by 8 MW and 36 MW, respectively, to maintain the same level of

North American Electric Reliability Council (NERC) control performance standards at the same level
(Utility Wind Integration Group, 2006).

As noted above, the costs of operating reserves and system regulation costs must be added to wind
generation project costs for proper accounting and integration of wind generation into electric systems.
In addition to the capacity factor of a wind power unit, it is a common industry practice to consider the
capacity value of generation additions. In this context, capacity value is defined as the ratio of
assumed available capacity versus the nameplate rating of the unit, during peak demand conditions.
Commenters indicated that the Co-owners applied a zero capacity value to wind turbines in their
resource addition studies. Western investigated this matter and found that the Co-owners utilized a
capacity value of 15 to 25 percent in their most recent resource addition studies. Based on the
considerations for capacity reserve requirements and system regulation requirements discussed above,
these capacity value assumptions appear to be in the correct range. The following table summarizes
the Co-owners’ capacity value assumptions:

Table 2.5-3. Co-owners’ Capacity Value Assumptions

Capacity Value
Co-owner (Percent)
CMMPA 22
HCPD 20 - 25%
MDU 22
MRES 15
OTP 15 - 20°

*HCPD assumes a summer capacity value or wind turbines of 20 percent and a
winter value of 25 percent.

POTP assumes a summer capacity value for wind turbines of 15 percent and a
winter value of 20 percent, based on performance of existing facilities on the
OTP system.

The Co-owners’ intent is to interconnect a baseload generation unit to the system. Available studies
from MAPP and the Co-owners demonstrate that a new generation resource is needed to address
baseload requirements. Wind resources are not the Co-owners’ first resource option for reliable
baseload power generation. See the Wind and Renewable Energy Response Paper (Response Paper B,
Volume II of the Final EIS) for more details on the relationship of the Co-owners’ needs and wind
generation.
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25.1.3 Solar Power

Photovoltaic solar power was considered for power production, but was determined to be ineffective
and unreliable for meeting the proposed Project’s requirements of a baseload facility. Solar power
would be available only during daylight hours when weather conditions are appropriate. Information
derived from the Solar Electric Power Association (2005) indicate that a photovoltaic array that would
be capable of producing 600-MW capacity facility (operating during daylight hours) would require
panels totaling 6,000,000 square meters, or more than 1,400 acres, exclusive of additional area for
access and infrastructure (Henderson, 2008).

Sandia National Laboratories and other research organizations have constructed experimental solar
thermal electric generating stations. The National Solar Thermal Test Facility (Sandia, 2005) operates
using an array of 222 heliostats (mirrors) to direct solar heat to a central tower. Heat produced at the
nine-acre site can total as much as five MW; however, five MW of heat would generate only 1.5 MW
of electrical power. Therefore, a system capable of producing 600 MW of electrical power would
require 400 similar nine-acre sites totaling more than 3,600 acres. Like all solar power alternatives,
solar thermal power is only effective during sunlight conditions. Additionally, solar power is less
effective because of annual productivity in northerly latitudes, such as South Dakota, than locations in
the southwestern U.S. (Henderson, 2008).

The Co-owners’ intent is to interconnect a baseload generation unit to the system. Available studies
from MAPP and the Co-owners demonstrate that a new generation resource is needed to address
baseload requirements. Solar has large land requirements, a relatively poor solar resource at this
location, less effectiveness of concentrating solar power at this latitude, and expected low capacity
factor relative to baseload. Solar resources are not the first resource option to meet the Co-owners’
needs for reliable baseload power generation.

25.1.4 Biomass

Biomass fuel was not considered to be appropriate due to fuel availability and environmental factors.
Biomass fuels include animal waste, municipal landfill gas, and a variety of vegetation sources. Corn
serves as the principal biomass fuel source for ethanol production. Although data pertaining to
biomass requirements and electricity production were not available, ongoing application of the
technology in India indicate that waste products from a total of 430 sugar mills provides an estimated
3,500 MW of power (Edugreen, 2005). The DOE indicates that slightly less than 1,000 acres of poplar
(grown as a short-rotation crop at a usable yield of five dry tons per acre) are required to supply an
electric power plant with a capacity of one MW (DOE, 2005c). On that basis, 600,000 acres of poplar
would be required to support 600 MW of power generation.

2.5.1.5 Atmospheric Circulating Fluidized Bed Technology

Different types of coal-fired generation technologies were considered by the Co-owners. For the
Atmospheric Circulating Fluidized Bed (ACFB) technology, construction of a 600-MW (net) electric
generating station would require the use of two ACFB boilers and a single, reheat steam turbine

(300 MW is the practical boiler size limit for commercially available ACFB boilers at the present
time).

The combustion process within a fluidized bed boiler occurs in a bed of solid particles suspended in
the lower section of the boiler. Combustion within the bed occurs at a slower rate and lower
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temperature than a conventional PC boiler. Deviations in fuel type, size, or Btu content have minimal
effect on the furnace performance characteristics. Therefore, ACFB technology is well suited to burn
fuels with a large variability in constituents. Plant sites with access to an abundant source of fuel that
presents combustion challenges in a PC boiler are typically good prospects for application of fluidized
bed technology. The bed also allows for re-injection of a sorbent, such as fly ash or limestone, to
reduce SO, emissions.

Fluidized bed technology has historically been characterized as a “Clean Coal Technology.” However,
this perception is being challenged in many areas of the country by Best Available Control Technology
(BACT) requirements. Achieving emission levels and meeting BACT requirements, require the
addition of Selective Non-catalytic Reduction systems for NOx control and a fly ash and/or a
limestone re-injection system for SO, control. The re-injection system adds to the complexity of
material handling systems.

The largest atmospheric fluidized bed boilers in operation are approximately 300 MW. Boilers in the
250-MW size range have significantly more operating experience compared to the larger 300-MW
units. Using two 250-MW units supplying steam to a single steam turbine is the most cost-effective
configuration using fluidized bed technology for 500 MW. Individual units larger than 250 MW could
potentially encounter maintenance and operational issues associated with prototype development.

All ACFB boilers built to date are of a sub-critical design, which reflect lower efficiency compared to
a super-critical PC boiler. Super-critical ACFB boilers are currently being offered by Foster Wheeler
and Alstom; however, none are in operation at this time. Sub-critical and super-critical technologies
refer to the state of the water used in the steam generation process (super-critical boilers typically
operate at or above pressures of 3,500 psia and at temperatures of 1,000 to 1,050 °F, whereas boilers
operating at or below a main steam pressure of 3,204 psia are considered to be sub-critical).
Advantages of super-critical technology include three to four percent increased efficiency over
sub-critical applications which results in reduced fuel consumption and, therefore, lower emissions
rates per MW hour of generation. Because of the lack of industry experience and increased risk
associated with super-critical ACFB units, the Co-owners only considered sub-critical ACFB units.

Selective Non-catalytic Reduction is typically used for ACFB boilers to control NOx emissions. The
inherent design of an ACFB boiler allows SO, control with the addition of limestone and fly ash
re-injection into the boiler combustion process. An ACFB using fly ash re-injection typically achieves
a 95-percent SO, removal rate. SO, control in a fluidized bed boiler requires approximately 1.5 times
the quantity of limestone to achieve a similar reduction level to that achieved in a wet limestone
scrubber application on a conventional coal-fired boiler. A fabric filter is typically used to remove
particulate from the flue gas. Mercury control issues on ACFB units are the same as PC units.

Atmospheric fluidized bed boilers produce waste product that is a combination of ash, limestone, and
calcium sulfate, which typically has only a limited commercial value. If a suitable market could not be
found, waste disposal would be required.

Since the largest ACFB in operation today is only 300 MW, applying ACFB to a 600-MW plant would
require two ACFB units, which would be a prototype. Additionally, the power efficiency of the
ACEFB units is lower when compared to the super-critical unit proposed at Big Stone I1.

2-69



Big Stone 11 Power Plant and Transmission Project Environmental Impact Statement

25.1.6 Integrated (Coal) Gasification Combined Cycle

The evaluation of IGCC technology assumed construction of a 550-MW (net) electric generating
station composed of two coal gasifiers, two “F” class gas turbines, each coupled to a heat recovery
steam generator (HRSG), and a single reheat steam turbine referred to as a 2 on 1 configuration.

IGCC technology produces a medium energy value syngas from coal or solid waste, for firing in a
conventional combined-cycle plant. Coal was assumed to be the feedstock for producing the syngas.
The gasification process in itself is a proven technology having been previously used extensively for
production of chemical products such as ammonia for use in fertilizer, synthetic natural gas, methanol,
and Fischer-Tropsch liquid fuels. However, using coal as a solid feedstock in a gasifier for power
generation has limited experience. DOE has jointly funded power plant facilities in the U.S., including
two operating facilities as indicated in Table 2.5-4. There are several additional gasification projects in
the U.S. that were not sponsored by the DOE. These include the Motiva petroleum coke based poly
generation plant (Delaware City, Delaware, 2002), the Eastman Chemical coal to methanol plant
(Kingsport, Tennessee, 1984), and the Farmland petroleum coke based ammonia plant (Coffeyville,
Kansas, 1999). Additional projects have been constructed in Europe: at Buggenum in the Netherlands,
Puertollano in Spain, and three in Italy. The Buggenum and Puertollano projects are IGCC projects
using coal, the Italian projects are poly generation (power, steam, and hydrogen) at several refineries
using heavy oil feedstocks. There are more than 15 large scale gasification units either under
construction or just starting operations in China. The gasification process represents a link between
solid fossil fuels such as coal and existing gas turbine technology.

A 550-MW net IGCC plant would typically be composed of two coal gasifiers, a coal handling system,
an air separation unit, a gas conditioning system to remove sulfur and particulate, two gas turbines, two
heat recovery steam generators with supplemental duct firing (with syngas), and a single steam turbine.

Table 2.5-4. U.S. IGCC Test Facilities

Capacity Commercial Gasifier
Facility Owner (MW) Operation Date Manufacturer Status
Polk County | Tampa Electric 252 1996 Chevron Texaco Operating
Wabash River | PSI Energy 262 1995 Conoco Phillips Operating

Source: GTC, 2008

IGCC technology has been operating for over 10 years and continues to be improved at existing DOE
jointly funded power plants. Gasification-based power generation is a relatively new technology (in
the utility time frame) with a limited number of operating plants. Its unique operating features and
environmental performance capabilities are still being fully defined. For this reason, capital costs,
operating and maintenance costs, environmental performance, and operating performance

(i.e., reliability) are issues that are not fully defined and demonstrated as compared to conventional
technologies such as PC technology, which is proposed for Big Stone I1.

The current generation of coal gasifiers use entrained flow gasification design with coal as feedstock.
In that process, coal is fed in conjunction with water and oxygen from an air separation unit into the
gasifier at around 450 pounds per square inch gauge where the partial oxidation of the coal occurs.
The raw syngas produced by the reaction in the gasifier exits at around 2,400 °F, and is cooled to less
than 700 °F in a gas cooler, which produces additional steam for both the steam turbine and
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gasification process. Scrubbers then remove particulate, ammonia, hydrogen chloride, and sulfur from
the raw syngas stream. The cooled and treated syngas then feeds into a modified combustion chamber
of a gas turbine specifically designed to accept the low calorific value syngas. Exhaust heat from the
gas turbine then generates steam in an HRSG, which, in turn, powers a steam turbine.

Three gasifier vendors have IGCC experience with various U.S. coals (General Electric,
Conoco-Phillips, and Shell). Each of the vendors has a slightly different technology that has proven to
work differently on different fuels. Of the currently operating U.S. IGCC units, none operate on low
sulfur sub-bituminous PRB coal. Testing of various coals on the different gasifiers is continuing.

Significant design issues in the initial operating years of the existing IGCC plants (e.g., Polk County
and Wabash River) have prevented operating coal gasification units from achieving industry
acceptable availability levels. These design issues include fouling within the syngas cooler, design of
the pressurized coal feeding system, molten slag removal from the pressurized gasifier, and durability
of gas clean-up equipment. More recent operation of IGCC units has demonstrated better
availabilities.

The following IGCC projects are currently in the development phase:

e 540-MW power station located in Lima, Ohio, for Global Energy, Inc.

e 530-MW Mesaba Energy Project located in Minnesota for Excelsior Energy.
e Duke Energy’s 630-MW plant located in Evansport, Ohio.

e AEP’s 630-MW plant located in West Virginia.

Commercial operation of these plants, assuming the projects proceed, is at least three to five years in
the future.

Further, IGCC technology development will be supported through a combination of government
funding of the Clean Coal Technology Initiative and within the private power industry. Also, the
resurgence of coal-fired generation within the private power industry and the relative price of natural
gas will influence the continuation and future development and commercialization of IGCC in the U.S.
Many of the previous technical issues have been addressed through the operating facilities and
revisions to the plant designs. Additional development on refractory life and critical parts life is
expected to enhance reliability of these technologies and allow coal-fueled IGCC technology to have
the potential to be a reliable clean-coal generation within the U.S. In today’s contracting environment,
gasifier vendors and IGCC contractors have shown reluctance to provide firm pricing to engineer,
procure, and construct a nominal 600-MW IGCC facility. The estimated cost of IGCC has escalated
and DOE has stated that it is 10 to 20 percent more costly than a conventional PC-based coal plant
(National Energy Technology Laboratory, 2007).

IGCC is considered a developing technology that has had initial reliability issues. Because of the
reliability issues and the higher costs, IGCC is not considered commercially viable. It is recognized
there is planned development of the gasification process for coal in the near future, and therefore,
IGCC could potentially become a reliable, low-emission source of electrical energy in the future.
IGCC, therefore, is an emerging technology is not yet commercially viable.
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2.5.1.7 Combined Cycle Gas Turbine

The basic principle of the CCGT plant is to use gaseous fuels, such as natural gas, or liquid fossil fuels,
such as No. 2 fuel oil, to produce power in a gas turbine, which is converted to electric power by a
coupled generator and to use the hot exhaust gases from the gas turbine to produce steam in a HRSG.
This steam is then used to create electric power with a steam turbine generator. Combined cycle
generation is widely used and is a mature technology.

The gas turbine cycle is one of the most efficient cycles for the conversion of gaseous fuels to
mechanical power or electricity. Adding a steam turbine to the cycle uses the steam produced by the
HRSG to increase the efficiency to a range of 50 to 58 percent.

Output for combined cycle plants can be increased with the use of duct firing in the HRSG. This
method employs burning fuel gas in the HRSG at an intermediate stage to reheat the exhaust gas
stream after some energy has been removed for steam superheating. Though the output is increased,
the heat rate also increases, and the plant becomes less efficient. Duct firing is limited (for economical
reasons) by the HRSG materials of construction but can be used to increase the steam turbine output to
equal that of the gas turbine(s). Without duct firing the steam turbine(s), output is typically half of the
gas turbine total output.

As noted in Table 2.5-2, the cost of natural gas fuel is on the order of three to five times higher than
coal fuel costs. The Co-owners evaluated the long-term economics of the fuel-source for a large
baseload power plant, and determined that natural gas would be higher in cost over the life of the
proposed Project. The Co-owners also concluded that CCGT would not meet the Co-owners’ common
need to reduce the reliance of energy production from the volatility of natural gas prices.

2.5.1.8  Wind Plus Combined Cycle Gas Turbine

The concept of wind plus CCGT was evaluated to determine if it would be suitable for the proposed
Project’s operations. A combination of wind energy and combined cycle gas turbine provides a logical
combination for consideration. Although the combined generation of wind energy and CCGT could be
operated to meet the proposed Project’s objectives of producing 600 MW (net) power, output to meet
baseload conditions could not be achieved without an increase in production costs of the CCGT.
Variations in wind generation would require reliance on CCGT to meet wind generation shortfalls.
Since wind generation would be highly variable, the CCGT would be required to operate at lower load
levels when combined with wind generation. Partial load operation increases the heat rate of the
CCGT, which, in turn, increases unit production costs.

For the reasons provided above for wind (see Section 2.5.1.2) and CCGT (see Section 2.5.1.7), wind
plus CCGT was eliminated by the Co-owners.

25.19 Coal Plus Wind

The Co-owners investigated alternatives that combined coal-based resources and wind energy. A
summary of these studies is provided below.
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e CMMA investigated the combination of 40 MW to 50 MW of participation in the proposed
Big Stone 11 and 90 MW to 150 MW of additional wind resources between the years 2012
and 2035 (Davis, 2007).

e OTP analyzed the combination of 25 percent of renewable resources (e.g., wind resources),
1.5 percent yearly conservation savings, and participation in the proposed Big Stone II.
(Morlock, 2007 and Uggerud, 2007).

e HCPD studied participation in the proposed Big Stone Il in combination with meeting
Minnesota’s Conservation Improvement Plan (CIP) (1.5 percent energy efficiency for its
Minnesota customers) and renewable energy resources (25 percent renewable energy
resources by the year 2025 for its Minnesota customers) (Knofczynski, 2007).

e Burns and McDonnell analyzed the busbar costs of the following scenarios (Greig, 2007).
e Big Stone Il at 630 MW
e Big Stone Il at 580 MW
e Big Stone Il at 500 MW
e CCGT at 500 MW

e CCGT at 500 MW plus market purchases of wind energy with an extension in the
Production Tax Credit

e CCGT at 500 MW plus market purchases of wind energy without an extension in the
Production Tax Credit

e PA Consulting investigated the combination of the proposed Big Stone I, wind resources,
and DSM (Heidell, 2007).

e MRES studied the combined effects of the proposed Big Stone Il, Minnesota’s renewable
energy resources (25 percent renewable energy by the year 2025), and Minnesota’s CIP
(0.75 percent and 1.5 percent energy efficiency) (Schumacher, 2007).

One important finding of the above analyses is that additional renewable resources, such as wind,
would be insufficient to meet the Co-owners’ forecasted peak demand. Since the Co-owners are
pursuing renewable energy resources, such as wind, the coal plus wind alternative has already been
considered in the development of the proposed Project. Wind represents the dynamic ability to reduce
system loading for unscheduled periods of time, but is not the first resource option to provide baseload
generation needs.

2.5.1.10 Demand Side Management

DSM is an ongoing means to reduce generation requirements by helping customers reduce their need
for electrical energy, and it has been included as a way to offset projected generation needs.
Approximately 45 percent of the energy produced by the proposed Big Stone 11 Project would be used
by Minnesota electric customers. OTP, and other utilities serving customers in Minnesota, are subject
to laws and regulations requiring filing and approval of integrated resource plans by the MnPUC.
Other regional States do not have such laws. OTP filed its resource plan on June 30, 2005, which
included a fully integrated planning model that considers supply-side and demand-side alternatives on
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an equal basis to develop an optimized IRP. OTP filed an update to its resource plan in January 2008
that incorporated recent legislative changes to the conservation requirements.

Minnesota’s investor-owned, municipal, and cooperative electric and gas utilities are legally required
to invest a portion of their revenues to achieve cost-effective conservation through an approved CIP.
CIP was initiated in the 1980s. Comprehensive CIP energy efficiency programs assist customers in
managing their energy use. Investor-owned electric utilities, municipal electric utilities, and electric
cooperative associations have all been required to annually spend at least 1.5 percent of gross retail
revenues on conservation programs annually. In 2007, the Minnesota legislature changed the State
statute covering conservation requirements to establish the utility conservation goal at 1.5 percent of
the average retail kilowatt-hour sales over the prior three year period. This is one of the most
aggressive conservation requirements in the country. Each affected utility is required to file a CIP
periodically and must comply with the new legislative requirements by 2010.

The Co-owners are already subject to integrated planning and conservation requirements as a result of
IRP and CIP processes. The need for the proposed Big Stone Il generation by the participants was
developed after the consideration and implementation of renewable energy and conservation resources.
Therefore, additional conservation measures through DSM would not be the first resource option to
meet the proposed Project’s purpose and need.

Based on a review of available reports and filings, each Co-owner routinely assesses its available
resources and makes plans to meet the future energy and capacity needs of its constituents, including
use of DSM.

Each Co-owner’s resource needs and commitments to utilizing DSM are addressed in their respective
IRPs. The following table indicates whether or not each Co-owner’s IRP includes DSM. HCPD does
not have any retail customers, but does file a report with Western.

Table 2.5-5. Status of Co-owners’ IRPs

IRP Filing Date
Co-owner (Latest) IRP Includes DSM
CMMPA October 2006 * Yes
HCPD September 2002 ° Yes
MDU July 2007 ¢ Yes
MRES May 2006 ° Yes
OTP January 2008 ° Yes

#CMMPA is not required to file an IRP, but voluntarily submitted IRP information as a part of the proposed Big Stone 11
Certificate of Need Application to the Minnesota Department of Commerce (CMMPA, 2006).

P HCPD provided Western with its Cooperative Integrated Resource Plan dated September 2002 (HCPD, 2002).
¢ MDU does not file an IRP. Refers to MDU’s “Ten Year Plan for South Dakota Electric Properties.”

¢ Updates MRES’ June 2005 filing.

¢ Updates OTP’s June 30, 2005 filing and 2006 update.

Additional information on DSM may be found in the DSM Response Paper (Response Paper C,
Volume II).
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The Co-owners have been pursuing DSM as a part of their respective IRP and planning processes and
making financial investments in DSM. The Co-Owners’ objective to address energy supply
deficiencies cannot be fully offset by DSM. DSM represents the dynamic ability to reduce system
loading for predetermined periods of time.

2.5.1.11 Carbon Capture and Sequestration

CCS involves the capture of CO, emissions (e.g., in the stack emission after coal combustion),
compressing it, and pumping (or injecting) the CO; into deep geologic formations for permanent
storage. Technologies for burning fossil fuel more efficiently and with reduced CO, emissions, as well
as post-combustion CO, CCS technologies, are all being researched. The pertinent issue at this time is
that there are no feasible technologies or alternative technologies that are commercially available to
reduce GHG emissions. Alternative combustion-technologies, such as IGCC, have not been
adequately demonstrated on western coals and would require CCS in order to appreciably reduce
emissions appreciably below a conventional PC unit. At the current time, one of the potential carbon
capture technologies being investigated is the ECO,™ process under development by Powerspan
Corporation. A recent announcement by the company stated that a memorandum of understanding had
been executed to allow for demonstration of the process at a commercial scale. The expected
operational date for the demonstration unit is sometime in 2012. Thus, it would likely be after the
proposed Big Stone 11 plant unit begins operation before a CO, capture technology is available in the
marketplace.

Basin Electric currently operates The Great Plains Synfuels Plant near Beulah, North Dakota. This is
the only commercial-scale gasification plant operating in the U.S. that produces synthetic natural gas
from coal and captures a portion of its CO, emissions for use in enhanced oil recovery in two Canadian
oilfields. The gasifier produces CO, in a concentrated stream, which allows for cost effective capture.
The stream is in no way similar to the exhaust from a coal-fired power plant.

Information developed by R. W. Beck, Inc. and presented at PowerGen 2007 (R. W. Beck, 2007),
reveals the impact the addition of CCS technology would have on a super-critical PC unit. Itis
expected that CCS technology would increase the capital cost of a super-critical PC by about

60 percent and increase operating and maintenance costs by as much as 110 percent. Another impact
is an approximately 32 percent increase in the heat rate, meaning that if 1,000 MW of power is needed,
a plant of about 1,320 MW would need to be built to compensate for the energy loss.

Although CCS technology is not expected to be commercially demonstrated in the foreseeable future,
the Co-owners have conducted a “Carbon Capture Retrofit Ready Analysis.” (OTP, 2008b) This
analysis concludes that should a CCS retrofit be required, there is adequate area within the Big Stone
property boundary to accommodate the process equipment. This analysis also indicates that the
proposed configuration of ductwork and equipment would accommodate a retrofit of carbon capture
technology.

Advances in CCS technology offer promising prospects to be part of the future solution regarding the
control of GHGs. However, currently no commercial CCS technologies are available to the proposed
Project.
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2.5.2  Cooling Technology Alternatives Eliminated

The cooling alternatives selected for detailed analysis are discussed in Section 2.3.1. This section
discusses the two cooling alternatives that were eliminated from consideration during the evaluation
for the Supplemental Draft EIS. The alternatives not being carried forward for further analysis include
Alternative 1 and Alternative 4 and are described below.

2521  Alternative 1: Wet Cooling with Surface Storage Pond for Back-Up Water Supply

Alternative 1 is the original cooling option described in the Draft EIS. Big Stone Lake would be the
only source of make-up water for the proposed plant, and the make-up water would be pumped to the
existing plant cooling pond. The existing cooling pond would be kept at near maximum capacity and
has adequate storage volume to serve as a make-up water storage pond for both the existing and
proposed plants under normal operating conditions. Water from Big Stone Lake would be pumped to
three on-site storage ponds: (1) a new 450-acre back-up water storage pond, (2) the existing cooling
pond, and (3) the wastewater evaporation and holding ponds from the existing Big Stone plant
converted to a single make-up water (fresh water) storage pond. The design would provide sufficient
water storage for up to one year of water consumption by the proposed plant in the event the primary
water supply from Big Stone Lake was not available.

Water Supply and Use

The discussion of water supply and use under Alternative 1 would be the same as that described above
for the proposed Project in Section 2.2.1.4, except that all of the proposed plant’s water supply would
come from Big Stone Lake. Additionally, primarily due to losses of water due to evaporation from the
450-acre make-up water storage pond, the total annual water supply requirement would increase by
about 800 afy (i.e., about 13,800 afy under Alternative 1 and about 13,000 afy under the proposed
Project).

Water Treatment

Under Alternative 1, all make-up water for the proposed plant would come from Big Stone Lake and
the total annual water requirement would be about 13,800 afy, instead of about 13,000 afy under the
proposed Project. In contrast to the proposed Project and Alternatives 3 and 4, water treatment would
not occur prior to introducing the make-up water into the storage ponds.

Wastewater Management

The existing plant wastewater management facilities would be used to the extent practical. The
existing brine concentrator would remain as wastewater treatment facilities. The proposed

Big Stone 1l plant would be a zero wastewater discharge facility (i.e., no wastewater would be
discharged off-site), and would balance wastewater production by using evaporation, wastewater
concentrating equipment (i.e., proposed new brine concentrator), and wastewater re-use to avoid
discharges from the facility.

A new holding pond for cooling tower blowdown/scrubber supply water would be constructed
adjacent to the proposed Big Stone 11 cooling tower under Alternative 1. This pond would be lined.
An additional brine concentrator would be installed to handle the additional cooling tower blowdown
stream flow from the proposed Big Stone Il plant. Recovered water from the existing and the
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proposed brine concentrators would be used to supply boiler process water or would be pumped to the
existing Poet Biorefining plant (formerly Northern Lights Ethanol) with excess brine concentrator
product returned to the existing Big Stone cooling pond. The existing Poet Biorefining plant is located
immediately south of the existing Big Stone plant. The existing plant supplies the ethanol plant with
process steam as well as other support services including water for fire protection and process water.

The construction workforce’s domestic wastewater would be handled by one or more of the following
methods: holding tanks, portable treatment facilities, waste collection tank/drain field system, and/or
the Big Stone City municipal sewage treatment system.

Plant Cooling System

The proposed plant’s cooling system under Alternative 1 would be the same as that described for the
proposed Project in Section 2.2.1.4.

Other Considerations Under Alternative 1

Alternative 1 would require construction of a 450-acre make-up water storage pond on the proposed
plant site. A significant capital cost for construction of the 450-acre make-up water storage pond
would be required. The capital cost is the highest of all alternatives and is estimated to be more than
$84 million dollars above the cost of using wet cooling in combination with groundwater for the
back-up water supply (the proposed Project). Significant energy would be lost through auxiliary
power for evaporation of the wastewater stream (i.e., proposed new brine concentrator). Operating
costs associated with the proposed new brine concentrator would be significantly higher than the
operating costs associated with the new water treatment systems for the proposed Project and
Alternatives 3 and 4.

New land use impacts are estimated to be higher for Alternative 1 than all other alternatives due to the
required 450-acres for construction of the new pond and 25-acre cooling tower blowdown pond.
Construction would impact 65-acres of wetlands, including approximately 58-acres of jurisdictional
wetland areas. Air emission impacts for priority pollutants would be slightly higher due to a lower
efficiency compared to using a sole groundwater back-up supply with wet cooling technology. This
alternative was eliminated due to the high capital costs and environmental impacts.

2.5.2.2 Alternative 4: Dry Cooling with Groundwater Back-Up Water Supply

Water Supply and Use

Alternative 4 would use an air-cooled condenser as the sole heat transfer mechanism to cool process
water for the proposed Big Stone Il plant. The discussion of water supply and use under Alternative 4
would be the same as that described for the proposed Project in Section 2.2.1.4, except that the total
water requirement would be about 7,065 afy, instead of about 13,000 afy under the proposed Project.
Approximately 5,000 afy of this annual requirement would come from Big Stone Lake and about
2,000 afy would come from groundwater.

Water Treatment

There would be no differences in the description of water treatment described in Section 2.2.1.4 for
Alternative 4, except that fewer chemicals would be required, since less water would be treated.
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Wastewater Management

There would be no differences in the description of wastewater management described in
Section 2.2.1.4 for the proposed Project. However, there would be less wastewater to manage.

Plant Cooling System

The cooling tower blowdown pond proposed in the Draft EIS would also be eliminated. Under
Alternative 4, plant cooling would be provided by an air-cooled condenser as the sole heat transfer
mechanism to cool process water for the proposed Big Stone Il plant. The air-cooled condenser
equipment would be sized to provide the required heat rejection on a hot summer day (95 °F). The
other plant uses (i.e., boiler water make-up, WFGD system makeup, plant service water, and
miscellaneous uses) would still use groundwater as the back-up water source. Water consumption
would be reduced for this alternative since the make-up water demand for the site is reduced
significantly by using air cooling technology.

2.5.2.3

Cooling Technology Alternatives Comparison

All cooling alternatives were compared using operating, economic, and environmental screening
criteria. Comparisons of operating criteria included net power output, efficiency improvement, and
auxiliary power uses. Economic criteria included capital and operating cost differences.
Environmental criteria included comparisons of water consumption, air emissions, land use, and
impact to wetlands. Appendix B2 describes the screening comparison criteria. Table 2.5-6
summarizes the results of the comparison of the four alternatives considered. A more detailed
comparison table is included in Appendix B2.

Table 2.5-6. Comparison of Cooling Alternatives and Water Supply Sources

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Screening Criteria Units Wet Cooling Wet Cooling Wet/Dry Dry Cooling
with Surface with Cooling with with
Water Groundwater | Groundwater | Groundwater
Back-up Back-up Back-up Back-up
Capital Cost Dollars |  $84 million Lowest — Base $53 million $72 million
% more than Base Case more than Base | more than Base
Operating Cost, including fuel Highest Lowest — Base Higher Higher
Case
Efficiency Slightly Lower | Highest- Base Lowest Lower
Case
Average Water Consumption afy 13,817 13,033 7,291 7,065
(Surface Water and
Groundwater)
New Land Use Impact Acres 532 39 39 39
(permanent)
Wetland Impacts (permanent) | Acres 65 0 0 0
Air Impacts 0.15% Higher | Lowest- Base 2 % Higher 2% Higher
Case

Source: Appendix B2, Table 1.

Similar to the proposed Project and Alternative 3, there would be no requirements for additional land
use with Alternative 4 for water storage ponds. Land requirements for the groundwater well sites

would be less than the proposed Project or Alternative 3, as fewer wells would be needed. The capital
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cost for Alternative 4 is high compared to the proposed Project (about $65 million dollars above the
cost of using wet cooling in combination with groundwater for the back-up water supply under the
proposed Project. Similar to Alternative 3, this dry cooling alternative would have a lower efficiency,
compared to the proposed Project, resulting in increased air emissions of uncontrolled pollutants on an
annual basis. The increased emissions, the lower efficiency, and the higher capital costs relative to the
proposed Project and Alternative 3 were the basis for eliminating this alternative.

2.5.3 Power Plant Location Alternatives Eliminated

Co-owners’ Screening Process

Once a generation type was identified, OTP conducted an analysis of alternative power plant locations.
Details of the analysis, including alternatives eliminated from detailed analysis, are provided in
Appendix B1.

Potential sites for a new power plant were identified within South Dakota, North Dakota, and
Minnesota. These sites are general locations that possess the necessary infrastructure and other
characteristics that may make them suitable power plant sites. They are of sufficient size to
accommodate plant development and allow sufficient buffer areas to mitigate some impacts on
surrounding areas.

A total of 38 potential sites were identified by applying criteria that included consideration of potential
impacts to Class | air quality sites, proximity to the regional power grid, proximity to reliable water
sources, proximity to populated areas, and availability of coal transportation. The 38 preliminary site
areas were then screened to eliminate those sites with more obvious development constraints. Through
this process, 30 of the 38 preliminary site areas were eliminated for two primary reasons: limited water
supply potential or nearby residential development. The remaining eight sites were:

e Big Stone — Grant County, South Dakota

e Coyote — Mercer County, North Dakota

e Dickinson — Wright County, Minnesota

e Fargo — Cass County, North Dakota

e Glenham — Walworth County, South Dakota

e Maple River — Cass County, North Dakota

e Split Rock — Minnehaha County, South Dakota

e Utica Junction — Yankton County, South Dakota
The Co-owners conducted a field reconnaissance of these eight sites in early March 2005. The
reconnaissance consisted of an automobile survey along public roads in the vicinity of each site area.
Information was collected on land availability, local land use, number of nearby residences, and other
structures, suitability of terrain, and the condition of local transportation systems. Based on the
information collected, the Co-owners eliminated the Maple River site because it is closer to nearby
residences and other development than the nearby Fargo site. The Co-owners eliminated the

Split Rock site because it lacks sufficient developable land area and because of encroaching residential
development. The remaining six site areas were retained for further evaluation.
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The Co-owners then used a numerical decision analysis process to further screen and rank each of the
six sites. Seventeen criteria were identified and organized into six major categories: air quality, water
supply, environmental, fuel supply, transmission, and other land use considerations. The major
categories were assigned weights totaling 100 percent. Within each major category, the individual
evaluation criteria were assigned subweights to define their relative importance within that category,
and each criterion was assigned a weight based on its importance to the decision-making process.
Criteria with the highest weights are considered the most important factors. Each of the six candidate
sites was then evaluated against the criteria and resulted in Big Stone as the highest ranked site.

The Co-owners also tested the sensitivity of the evaluation scores to varying weights. The base
weights assigned to each major category are considered an appropriate balance between these factors
but each major category was emphasized in turn to determine what impact these changes might have
on the overall ranking. The resulting site rankings generally showed that a site’s rank was not sensitive
to the assigned category weights.

Based on the power plant selection process, the Co-owners determined that the Big Stone site was the
best to meet their unique requirements and objectives. The site would minimize construction costs and
environmental disruption by allowing use of existing infrastructure, including the following existing
plant features:

e Cooling water intake structure and supply line
e Plant access roads and site roads

e Rail spur

e Coal unloading facilities

e Solid waste disposal facility

In addition, the Big Stone site is centrally located within the geographic service territory of the
Co-owners. This is an important attribute for the Co-owners.

The Big Stone site also meets the Co-owners’ specific project goals by providing an opportunity to
minimize operating costs by sharing the supervisory, operation, and maintenance workforce between
the existing Big Stone plant and the proposed Big Stone Il plant. This arrangement would provide for
long-term cost savings for both units.

In selecting a plant location, the Co-owners recognized a unique opportunity to reduce mercury and
SO, emissions from the existing Big Stone plant by installing one WFGD that would be shared by both
the existing and the proposed Big Stone Il plants. One scrubber that controls emissions from both
plants would be less costly to construct, operate, and maintain than two individual scrubbers.
Consequently, it would be less costly to reduce mercury and SO, emissions of the existing plant if the
proposed Big Stone 11 is located on the same site rather than at some other location.

In addition to eliminating the need for initial site development, use of an existing site eliminates the
need to develop roads, rail lines, pipelines, and other infrastructure at an undisturbed site. Use of an
existing site results in fewer sources of fugitive air emissions from fuel handling along with reduced
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storage and handling of hazardous chemicals and petroleum products. There is also a corresponding
reduced risk of releases, and avoidance of new visual and noise impacts.

2.5.4  Transmission Line Technology Alternative Eliminated

Underground transmission was eliminated by the Co-owners from detailed consideration because it is
impractical at higher voltages, costly to install, and difficult to maintain. The use of underground
transmission is typically limited to a maximum of 100 kV where underground installation can be
accomplished without capacity limitations due to heat generated by the underground cables. Such
systems are typically short distance and installed to mitigate overriding factors that warrant their
application (e.g., underwater interconnections between land masses).

Available studies for underground transmission indicate that while such alternatives are technically
feasible, cost estimates are approximately $15.3 million per mile for 230-kV transmission lines
(Cooper, 2007), which is approximately 15 times more expensive than overhead line construction.
This study also concludes that the availability of overhead transmission lines is typically better than
their underground counterparts. Since the proposed Project’s transmission lines would be 230-kV or
larger, underground transmission would not be practical.

Alternative transmission structures were limited to H-frame and single-pole. Lattice structures (of
various configurations) were eliminated from further consideration because they are costly to install
and typically require larger land areas.

255 Transmission Line Corridor Alternatives Eliminated

Potential alternatives to corridors were developed during scoping. Alternative transmission line
corridors were identified and evaluated applying the same screening criteria used to identify viable
alternative corridors. The results of the analysis are summarized in Tables 2.5-7 and 2.5-8. Corridors
that were considered, but eliminated from further consideration are shown on Figure 2.5-1.

Alternatives to Corridor A: Big Stone to Morris

Two alternatives were identified and evaluated. (The map referenced in parentheses is from
Tables 2.5-7 and 2.5-8.)

Bypass Route Northwest of Ortonville (1)

Comments received by the USFWS indicated concern regarding environmentally sensitive resources
along the southern portion of the Co-owners’ proposed corridor. Consequently, a potential alternative
route was considered along U.S. 75 and County Road 10 to bypass this portion of the corridor.

A review of resources along the proposed bypass route found that the route along U.S. Highway 75
would include commercial and retail land uses and would cross the approach patterns of two
Ortonville Airport runways. Although construction of a transmission line through the area could be
achieved, avoidance of the area was determined to be preferable for environmental and engineering
reasons. Therefore, the bypass route northwest of Ortonville was not carried forward for further
consideration.
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Table 2.5-7. Screening Criteria Evaluation of Corridors Eliminated from Further Consideration Alternatives to Corridor A and Corridor B

Criteria

Alternatives to Corridor A

Alternatives to Corridor B

Bypass Route Northwest Route to the East
of Ortonville (1)* Alternative Corridor (2)*

Big Stone to Spicer (3)*

Big Stone to Ortonville to
Appleton to Willmar (4)?

Avoidance of Areas of
Environmental Sensitivity

Both alternatives would bypass environmentally sensitive
resources along the southern portion of the Co-owners’ proposed
corridor. Upgrading the existing line would minimize impacts to
sensitive areas.

The corridor crossed numerous
lakes and wetlands around the
Spicer area and through Dovre
Township, north of Willmar.

This corridor would avoid
environmentally sensitive areas
around Danvers.

Avoidance of Population Centers

The alternative avoids Johnson
and Chokio but not Alberta.

Commercial land uses and
Ortonville Airport may be
impacted.

The corridor would include
population centers of Danvers,
DeGraff, Murdock, and the Spicer
area.

Population centers would include
Ortonville, Appleton, and Holloway.
Conflict with pivot irrigation in the
Appleton-Holloway area is likely.

Compliance with Regional
Transmission Planning
Objectives

Both alternatives support regional transmission planning
objectives by alleviating a previously identified 115 -kV line
overload between Ortonville and Johnson Junction, which would
have needed increased capacity in the near future due to
previously studied generation projects outside of the proposed
Big Stone Il. It also has the potential to increase the ability of
interconnecting new generation sources to a high-capacity
transmission line along the corridors.

The corridor is oriented east — west
and would provide an opportunity
to support regional transmission
planning objectives by increasing
the reliability of the transmission
system around the large load center
of Willmar. It also has the potential
to increase the ability of
interconnecting new generation
sources to a high-capacity
transmission line along the corridor.

The corridor is oriented east — west
and would provide an opportunity to
support regional transmission
planning objectives.

Maximizing the Availability of
Linear Features

The corridor would include
county roads and highways that
could be paralleled.

County roads could be
paralleled in southern portion.
State highways and county
roads could be paralleled in
northern portion.

The corridor would provide
opportunities to parallel linear
features such as county roads and
highways.

Existing county roads and highways,
section lines, and mid-section lines
would maximize routing
opportunities with the corridor.

Maximizing Opportunities to
Upgrade Existing Transmission
Lines

No known transmission lines
are present within the corridor;
no opportunities to upgrade
existing transmission lines.

Opportunities would be limited
to the northern portion of the
corridor.

Existing transmission lines are not
present within the corridor.

Existing transmission lines are not
present within the corridor.

Reliability

Both alternatives offer opportunities to construct new lines
separate from existing transmission lines.

Both alternatives offer opportunities to construct new lines separate from

existing transmission lines.

®See Figure 2.5-1 for location of corridors.

Source: ENSR, 2006.
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Table 2.5-8. Screening Criteria Evaluation of Corridors Eliminated from Further Consideration Alternatives to Corridor C

Big Stone to Ortonville

Big Stone to
Bellingham to Hazel
Run to Granite Falls

Big Stone to Benson to

Big Stone to Western’s
Corridor to Canby to

Big Stone to Western’s
Corridor to Granite Falls

Criteria to Granite Falls (5)° (6) Granite Falls (7)° Granite Falls (8)% 9)°
Avoidance of Environmental constraints Environmentally-sensitive Environmentally-sensitive This corridor would avoid Environmentally sensitive areas
Avreas of occur along the Minnesota | areas are largely absent areas are largely absent environmentally sensitive are likely to be minimal.
Environmental River. within the corridor. from the Benson/Danvers areas in the southwestern
Sensitivity area to Granite Falls. portion of the corridor.
Avoidance of Population centers include Population centers include Population centers include | The corridor would largely The corridor would largely avoid
Population Odessa, Correll, Appleton, | Bellingham, Madison, the Benson/Danvers area avoid population centers. population centers. Population
Centers Milan, Watson, Dawson, Boyd, Clarkfield, | and Granite Falls. centers include Boyd and Granite
Montevideo, and Granite Hazel Run, and Granite Falls.
Falls. Falls.
Compliance The corridor would extend | The corridor would extend | The corridor would extend | The corridor would extend The corridor would extend east-
with Regional to the southeast and would | to the southeast and would | to the south and would not | east-west and would provide | west and would provide an
Transmission not provide an opportunity | not provide an opportunity | provide an opportunity to an opportunity to support opportunity to support regional
Planning to support regional to support regional support regional regional transmission transmission planning objectives.
Objectives transmission planning transmission planning transmission planning planning objectives.

objectives.

objectives.

objectives.

Maximizing the
Availability of
Linear Features

Routing opportunities are
limited to the existing
Highway 59 and a railroad
ROW that extends from the
northwest to the southeast.

Routing opportunities are
parallel to State Route 75
and an existing railroad
ROW in a southeasterly
direction.

Reduced potential to
parallel rural roads, section
lines, and mid-section lines
along southern portion of
the corridor.

The corridor would provide
minimal opportunities to
parallel county roads.

The corridor would provide
opportunities to parallel linear
features such as roads, highways,
and section lines throughout
much of its alignment.

Maximizing
Opportunities to
Upgrade
Existing
Transmission
Lines

The corridor would not
provide opportunities to
upgrade existing
transmission lines; lines are
not present within the
majority of the corridor.

The corridor would not
provide opportunities to
upgrade existing
transmission lines; lines are
not present within the
majority of the corridor.

Although transmission lines
are present, reliability
concerns prevent
opportunities for them to be
upgraded.

Existing transmission lines
are present; reliability
concerns prevent
opportunities for them to be
upgraded.

Although transmission lines are
present, reliability concerns
prevent opportunities for them to
be upgraded.

Reliability

The corridor offers opportunities to construct new lines
separate from existing transmission lines.

Constrained by the presence of existing transmission lines.

®See Figure 2.5-1 for location of corridors

Source: ENSR, 2006.
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Route to the East Alternative Corridor (2)

An alternative corridor was identified east of the Co-owners’ proposed corridor. Use of the alternative
corridor would provide flexibility to route transmission lines along section lines, and existing roads
and highways; existing transmission lines are not present within the alternative corridor. This
alternative corridor was eliminated from further consideration because it would require more than

20 miles of new construction through an area that is presently absent of transmission lines.

Alternatives to Corridor B: Big Stone-Willmar

Corridor B originally extended from Big Stone to the Spicer area (3). Scoping comments expressed
concerns about the numerous lakes and wetlands around Spicer as well as routing transmission lines
through Dovre Township (north of Willmar). Corridor B was modified in response to these concerns
and now terminates in the Willmar area.

One additional corridor, identified as the Ortonville to Appleton to Willmar Alternative (4), was
identified south of the Co-owners’ proposed corridor from Ortonville to Willmar. The alternative
corridor would avoid population centers and many incompatible land uses that are present along the
Co-owners’ proposed corridor and would maximize the availability of routing opportunities such as
the use of existing county roads and highways, section lines, and mid-section lines. Further analysis of
this alternative corridor resulted in a segment from Ortonville to Holloway being eliminated from
further consideration due to a high concentration of pivot irrigation systems in the area and an airport
north of Appleton.

Alternatives to Corridor C: Big Stone—Granite Falls

Several potential corridor options were identified to provide interconnection from the proposed
Big Stone 1l plant to Granite Falls and are described in the following text.

Big Stone to Ortonville to Granite Falls Alternative Corridor (5)

This alternative corridor would extend in a southeasterly direction from the vicinity of Ortonville to
Granite Falls along the Minnesota River. The corridor would provide a relatively direct route from
Big Stone to Granite Falls and would be less expensive to construct than the Co-owners’ proposed
alternative. However, the corridor has limited transmission routing opportunities due to the presence
of population centers of Odessa, Correll, Appleton, Milan, Watson, and Montevideo and
environmental constraints along the river. Routing opportunities would be further constrained to
locating the transmission line parallel to an existing highway and a railroad. Therefore, the alternative
was not carried forward for further consideration.

Big Stone to Bellingham to Hazel Run Alternative Corridor (6)

This alternative corridor would extend in a southeasterly direction from Bellingham to Hazel Run and
would provide a more direct route from Big Stone to Granite Falls than that proposed by the
Co-owners. Constraints within the corridor include population centers of Bellingham, Madison,
Dawson, Boyd, and Clarkfield. Opportunities for transmission line routing would be largely limited to
linear features within the corridor including State Route 75 and an existing railroad ROW. Since
transmission line routing opportunities would be limited within the corridor due to the orientation of
existing rural roads (north-south/east-west), and numerous population centers within the corridor, the
alternative was not carried forward for further consideration.
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Big Stone to Benson to Granite Falls Alternative Corridor (7)

This alternative corridor would include a portion of the Co-owners’ Big Stone to Willmar Corridor
from Ortonville to the Benson/Danvers area. The corridor would then extend southward and include a
corridor occupied by a 230-kV double-circuit lattice structure transmission line (operated by Western)
to Granite Falls.

This alternative would require two circuits between Big Stone and the Benson/Danvers area. One
circuit would continue eastward to the Willmar area and one circuit would extend southward to
Granite Falls. Although technically feasible, close proximity of parallel lines between Big Stone and
the Benson/Danvers area would likely introduce system reliability issues that otherwise could be
avoided. Furthermore, inclusion of the Western 230-kV lattice structure transmission line within the
alternative corridor from the vicinity of Benson to Granite Falls would only provide parallel
transmission line routing opportunities along the northern portion of the corridor; the southern portion
of the corridor would angle to the southeast, reducing the potential for paralleling rural roads, section
lines, and mid-section lines. The alternative would require a new transmission corridor from Big Stone
to the Benson/Danvers area, presents reliability issues from the Benson/Danvers area to Granite Falls,
and does not offer advantages over corridors that have been proposed by the Co-owners. Therefore,
this alternative was not carried forward for further consideration.

Alternatives to Corridor C: Big Stone — Granite Falls Following Western’s Transmission Corridor

Two potential alternative corridors were identified along the corridor occupied by Western’s 230-kV
double-circuit lattice structure transmission line, which extends in an easterly direction from

South Dakota to Minnesota. Western’s corridor would be accessible from the north by the Co-owners’
proposed corridor segment of Corridor C in South Dakota or from the alternative corridor segment of
Corridor C1 in Minnesota. The existing transmission line is located primarily along mid-section lines.
Linear features such as rural roads, section lines, and mid-section lines would provide a range of
opportunities for transmission line routing for each of the following alternatives.

Big Stone to Western’s Corridor to Canby Area to Granite Falls Alternative Corridor (8)

This alternative corridor includes a new transmission line from Big Stone to Western’s transmission
line north of Gary, South Dakota, proceeds east following Western’s corridor to an area north of
Canby, then proceeds south into the Canby Substation, and then east to the Granite Falls Substation.
The alternative corridor would avoid environmentally sensitive areas associated with the high wind
region along the southwestern portion of Corridor C. The alternative offered no additional advantages
over the two proposed Big Stone to Granite Falls alternative corridors (Corridors C and C1). In
addition, a portion of the corridor presented reliability issues due to the presence of three existing
transmission lines. Therefore, the corridor was not carried forward for further consideration.

Big Stone to Western’s Corridor to Granite Falls Alternative Corridor (9)

This alternative corridor includes a new transmission line from Big Stone to Western’s transmission
line north of Gary, South Dakota, then proceeds east following Western’s corridor to the Granite Falls
Substation. This alternative corridor offered a more direct east-west route compared to the above
alternative corridor. It was eliminated from further consideration primarily due to reliability concerns.
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Western’s Determination

Based on the summary of evaluations, impacts, and considerations discussed above, Western
determined that none of the alternative corridors offered environmental and economic benefits,
compared to Corridors A, B, B1, C, and C1, that would warrant further more detailed investigation.
For this reason, the alternatives described above were not carried forward.

2.6  Summary of Impacts and Mitigation Measures

Table 2.6-1 summarizes the environmental impacts of the proposed Project, Alternative 3 (wet/dry
cooling with groundwater supply back-up), and the No Action Alternative based on the analysis in
Chapter 4. The table includes both the potential benefits and potential adverse impacts to each
resource or environmental component.

A number of standard mitigation practices are proposed in Section 2.2.4 by the Co-owners as part of
the proposed Project, and by Western for the proposed interconnections. Additional mitigation
measures proposed in Chapter 4 to further reduce impacts are listed in Table 2.6-2, but are outside the
jurisdiction of Western. The Co-owners have agreed to adopt the additional mitigation measures
described in Table 2.6-2, and Western believes there is a strong likelihood that the additional
mitigation measures would be implemented. As implemented by the Co-owners or enforced by other
regulatory agencies, the additional mitigation measures would further mitigate adverse environmental
impacts. However, despite application of all mitigation measures, some adverse impacts may still
occur.
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Table 2.6-1. Summary of Impacts

Proposed Project
Resource

Alternative 2 — Wet Cooling with Groundwater Supply Back-Up

Alternative 3 — Wet/Dry Cooling with
Groundwater Supply Back-Up

No Action Alternative

Air Quality = QOperation of the proposed Big Stone Il plant would release an estimated 4.7 million
tons of CO, into the atmosphere each year, which could have an undetermined effect
on local, regional, or global climate change. The equivalent CO, emissions from the
proposed Big Stone Il plant would be on the order of 0.54 tons/MWh, which is lower
than the 2005 U.S. average for power generation of approximately 0.68 tons/MWh. If
Federal or State regulations are not promulgated and the conditions of the Settlement
Agreement expire, the emissions of the proposed Big Stone 11 plant would be about
0.98 tons CO,/MWh, which is lower than the national average for coal-fired plants of
1.18 tons CO,/MWh. Numerous models produce widely divergent results, and there is
insufficient information to be able to identify the specific impacts of the proposed

plant’s CO, emissions on human health and the environment.

proposed Big Stone I1 plant were constructed.

reduced impacts to the environment.

NAAQS for PMy, and PM, 5 for the proposed Big Stone 1l plant.

plant alone.

= The annual projected actual emissions of SO, and NOy from the existing and
proposed plants would be approximately 2,000 tons of SO, and 16,448 tons of NOy.
SO, emissions would be reduced and NOx emissions would not increase compared to
the annual average 2003 and 2004 SO, and NOy emissions from the existing plant.

= To the extent that emissions of SO, would be less and emissions of NOx would not
increase, impacts to the environment due to acid deposition would be less if the

= The Co-owners have committed to install technologies that are most likely to result in
removal of at least 90 percent of the mercury emitted from the existing plant and the
proposed Big Stone 1 plant. This would result in mercury emissions of approximately
81.5 Ib per year from the combined plants (compared to approximately 189.6 Ib from
the existing plant alone in 2004), which would contribute mercury to the environment.
Although the combined plants would continue to emit mercury, the decrease in
mercury emissions compared to the emissions of the existing plant would result in

= Although PMy, would increase due to increased coal combustion, dispersion modeling
shows that there would be no exceedances of the PSD Increment for PMq or the

= The projected total emissions of all HAPs from the existing and proposed plants’
boilers is projected to be approximately 63,460 Ib per year, a reduction of
approximately 61,848 Ib per year from current emission levels for the existing
Big Stone plant. This reduction of approximately 49 percent in total HAPS emissions
would proportionately decrease any impacts attributable to HAPs emissions, and
impacts to the environment would be less compared to emissions from the existing

= The projected air emissions for SO,,

NOx, CO, PM, mercury, HAPs, and CO,
would be increased by approximately
2.28 percent more than the proposed
plant.

Under the No-Build Alternative
and Sub-alternative 1, none of the
air impacts associated with the
proposed plant site or the
groundwater areas would be
realized. The reduction of certain
emissions (mercury, SO,, and total
HAPs) at the existing plant would
not occur, and emission levels at
the existing plant would continue
at current levels. No CO, would
be produced by the proposed
plant.

Under Sub-alternative 2, the air
impacts would likely be identical
to those presented for the
proposed plant.
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Table 2.6-1. Summary of Impacts

Resource

Proposed Project Alternative 3 — Wet/Dry Cooling with

Groundwater Supply Back-Up

Alternative 2 — Wet Cooling with Groundwater Supply Back-Up

No Action Alternative

Air Quality

Short-term construction impacts resulting from increased vehicle emissions and dust would be localized and would be less than
significant.

There are no Class | areas within 186 miles of the proposed plant. Therefore, no Class I visibility analysis was required or conducted.
Visibility impacts were examined at the Pipestone National Monument (approximately 90 miles from the proposed plant), a Class 11
area. The results of modeling show that the proposed plant’s emissions pass the Class | screening criteria at Pipestone National
Monument.

The proposed Big Stone 11 plant would operate under an air emission permit from the SDDENR and would comply with NAAQS and
PSD increments. Any short-term and long-term residual impacts would meet regulatory requirements and would be less than
significant.

Groundwater
Resources

Up to 14 permanent wells would be constructed in the groundwater areas. Average = Up to 14 permanent wells would be
annual groundwater production would be approximately 3,720 af. constructed in the groundwater areas.
Average annual groundwater production

The predicted maximum drawdown of the Veblen Aquifer would be approximately would be approximately 2,036 af

37 feet.

= The predicted maximum drawdown of
the Veblen Aquifer would be
approximately 24 feet.

In addition to the maximum annual groundwater withdrawal of 10,000 afy, the Water Appropriation Permit authorizes a total
beneficial use not to exceed 4,700 afy, averaged on a rolling 20-year period. Groundwater pumping from the Veblen Aquifer would
not cause significant impacts to beneficial uses of the aquifer.

The greatest drawdown of the Veblen Aquifer from groundwater pumping would occur on the south side of the expanded groundwater
area.

Groundwater modeling indicates that predicted drawdown of the Veblen Aquifer would not cause reductions in yield for wells near
Milbank and areas to the south.

Groundwater pumping would not impact the aquifers within the Lake Traverse Indian Reservation of the Sisseton-Wahpeton Oyate.

Impacts to groundwater from construction and operation of the proposed plant, wells, and pipeline facilities would be less than
significant.

Under the No Build Alternative,
and Sub-alternative 1, groundwater
pumping associated with the
proposed plant would not occur.

Under Sub-alternative 2,
groundwater impacts would likely
be identical to those presented for
the proposed plant.

Floodplains

Small isolated flood hazard zones at the proposed plant site would be eliminated due to construction activities.

Construction and operation of the proposed plant facilities would not constrict or modify flow conveyances, or measurably add to flood
flows.

Impacts to floodplains from construction or operation of the proposed plant, groundwater wells, and pipelines would be less than
significant.

Under the No Build Alternative
and Sub-alternative 1, impacts to
floodplains and isolated flood
hazard zones would not occur at
the proposed plant site or the
groundwater areas.

Under Sub-alternative 2, impacts
to floodplains would likely be
identical to those presented for the
proposed plant.
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Table 2.6-1. Summary of Impacts

Resource

Proposed Project Alternative 3 — Wet/Dry Cooling with

Alternative 2 — Wet Cooling with Groundwater Supply Back-Up Groundwater Supply Back-Up

No Action Alternative

Surface Water
Resources

= The existing plant and proposed Big
Stone 11 plant combined annual
consumptive water use would be about
7,300 af, which includes an average
annual surface water appropriation of
about 5,236 af from Big Stone Lake.

The existing plant and proposed Big Stone Il plant combined annual consumptive
water use would be about 13,000 af, which includes an annual average surface water
appropriation of about 9,300 af from Big Stone Lake.

Big Stone Lake’s elevation would decrease by 0.15 feet on average. The worst effect
would be a lake elevation reduction of 0.83 feet in two non-consecutive weeks.

Minor episodic decreases in base flow to the Whetstone River would occur due to
groundwater pumping. However, the pumping would not cause a substantial
extension in the period of naturally occurring seasonal reduction of flow in surface
water that results in insufficient quantities of water for downstream users. These
impacts would be less than significant.

= Big Stone Lake elevation would decrease
by 0.14 feet on average. The worst effect
would be a lake elevation reduction of
0.58 feet in two non-consecutive weeks.

= The impacts to surface water from
operation of the groundwater wells would
be less than those described for the
proposed plant, since less water would be
required.

Short-term impacts to water quality could result from spills, leaks, or improper disposal of construction materials or sediment and other
contaminants carried in downstream runoff.

Short-term runoff and erosion impacts would occur during construction.

The existing and proposed Big Stone 1l plants’ combined surface water usage would reduce flows out of Big Stone Lake into the
Minnesota River. These reductions would occur for short durations and would not significantly impact fisheries and water quality in
the Minnesota River.

Surface water quality impacts from acid rain or acid runoff caused by additional plant emissions from the proposed plant would not
occur.

Mercury would still be emitted from the existing and proposed plants and could cause mercury deposition. However, given the reduced
mercury emissions owing to new emissions controls, it is expected that the combined plants would emit less mercury than the existing
plant.

Impacts to surface water resources from constructing or operating the proposed plant would be less than significant.

Under the No Build Alternative
none of the surface water impacts
associated with the proposed plant
or groundwater areas would occur.
The existing plant would continue
to operate under current or renewed
environmental permits as a zero
wastewater discharge facility.
Impacts to surface water resources
would continue to occur, such as
water withdrawals from Big Stone
Lake for the existing plant and the
ethanol plant. Additional surface
water withdrawals associated with
the proposed plant would not
occur.

Under Sub-alternative 2, surface
water impacts would likely be
identical to those presented for the
proposed plant.

Geology and
Minerals

No unique geologic features are located within the proposed plant or groundwater areas. Potential geologic hazards such as seismicity,
landslides, and sinkhole development associated with karst formation are not present within the proposed plant or groundwater areas.
Therefore, there would be no significant impacts to unique geological features or impacts associated with geologic hazards as a result
of construction or operation of the proposed plant.

Under the No-Build Alternative
and Sub-alternative 1, none of the
impacts to geological, mineral,
paleontological, and soils
resources would occur at the
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Table 2.6-1. Summary of Impacts

Resource

Proposed Project Alternative 3 — Wet/Dry Cooling with

Groundwater Supply Back-Up

Alternative 2 — Wet Cooling with Groundwater Supply Back-Up

No Action Alternative

Mineral resources would not be precluded from development. Therefore, there would be no significant impacts to mineral resources
from constructing or operating the proposed plant.

Paleontological

Paleontological resources are either not exposed or do not exist beneath surficial glacial deposits at the proposed plant or groundwater

proposed plant site or groundwater
areas. Existing resources would
continue to be lost as a result of
other activities in the region where

Resources areas. There would be no significant impacts to paleontological resources from the construction or operation of the proposed plant. land uses would change from
Soils 150.1 acres of soils would be temporarily disturbed during construction activities. agricultural to urban/industrial.
Proposed plant and groundwater system components would disturb a total of 189.4 acres of soils, of which 2.4 acres would be Under Sub-alternative 2, the
permanently removed from potential agricultural use. impacts would likely be identical
] o ) - ) o to those presented for the
The long-term loss of soils would not be a significant impact, due to the stockpiling of topsoil and the extensive similar resources proposed plant.
present in the vicinity of the proposed plant.
Vegetation Following implementation of standard and additional mitigation measures, no significant impacts to rare plants, native plant Under the No Build Alternative
Resources communities, or other sensitive features identified by a State or Federal resource agency are expected as a result of construction and and Sub-alternative 1, no additional
operation activities. Residual impacts would include the long-term net loss of approximately 4.4 acres of forest and prairie type disturbance or impacts would occur
vegetation. There would be no losses of wetland/riparian areas. to vegetation, wildlife, or fisheries
Although the existing and proposed plants would continue to emit mercury, the decrease in mercury emissions would result in reduced at;:?}g\:\?{ﬁgfi‘:egfné?tgi%r
impacts to vegetation communities in the area. g - ONgoing
emergency and routine
Numerous models produce widely divergent results, and there is insufficient information to be able to identify the specific impacts of maintenance activities would
the proposed plant’s CO, emissions on vegetation. continue. Impacts to vegetation,
Mitigation measures would be implemented to prevent the introduction and spread of noxious weeds. W'Id.“fe’ and fisheries, would
— — - — - - - — - : _ continue to occur at current rates.
Wwildlife Direct impacts to wildlife would include limited direct mortality from construction activities, habitat loss, alteration or fragmentation, . )
animal displacement, and disturbance of breeding, nesting, and foraging habitat for small game and birds. These impacts would not be Under Sup-alterqat|ye 2, impacts
sufficient to cause a species to become listed or proposed for listing as threatened or endangered. Since species compatible with the to vegetation, wildlife,and
existing use would likely be compatible with the proposed use, there would not be a significant long-term impact to wildlife due to fisheries would likely be identical
habitat alteration. to those presented for the
. . . . . - - proposed plant.
Although the combined plants would continue to emit mercury, the decrease in mercury emissions (and a corresponding decrease in
methylmercury) would result in reduced impacts to the wildlife of the area.
Numerous models produce widely divergent results, and there is insufficient information to be able to identify the specific impacts of
the proposed plant’s CO, emissions on wildlife.
Residual impacts would include the long-term net loss of approximately 6.8 acres of wildlife habitat.
Fisheries There would not be a loss of a population of aquatic species that would result in the species being listed or proposed for listing as

threatened or endangered. Water intake would not result in a significant impact on fish populations.

The proposed plant would not cause an increase in the rate of accumulation of methylmercury concentrations in fish, although
bioaccumulation of methylmercury would continue at a reduced rate. The reduced rate of bioaccumulation suggests that the lower
mercury emissions from the existing and proposed plant could contribute to lower mercury concentrations in fish over time.
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Table 2.6-1. Summary of Impacts

Resource

Proposed Project Alternative 3 — Wet/Dry Cooling with

Groundwater Supply Back-Up

Alternative 2 — Wet Cooling with Groundwater Supply Back-Up

No Action Alternative

Fisheries

Numerous models produce widely divergent results, and there is insufficient information to be able to identify the specific impacts of
the proposed plant’s CO, emissions on fisheries.

No long-term impacts to fisheries are expected.

Special Status
Species

Habitat for special status species has been identified on the proposed plant site; however, no individuals were present during surveys.

Impacts to special status plants would include the long-term net loss of approximately 4.4 acres of suitable special status plant species
habitat (prairie and forest). Following the implementation of standard and additional mitigation measures, no significant residual
impacts to special status plant species are expected as a result of construction and operational activities.

Sixteen terrestrial wildlife species (six special status species and 10 species of concern) may inhabit the proposed plant site and
groundwater areas. Direct impacts from constructing and operating the proposed plant would include the loss or alteration of breeding
and foraging habitats and increased habitat fragmentation. Mortality could also occur to less mobile or burrowing species.
Abandonment of a nest site and the loss of eggs and/or young may also occur.

One Federal special status bird species, the bald eagle, is known to occur in the vicinity of the proposed plant site and groundwater
areas. Bald eagles remain a federally-protected species under the Bald and Golden Eagle Protection Act and the Migratory Bird Treaty
Act. There would be no direct impacts to bald eagle foraging habitat, since there would be no loss of wetland/riparian areas. Through
implementation of SMM Bio-3, impacts to bald eagles in the proposed Project vicinity would not be significant. Western’s Biological
Assessment included a Bald Eagle Mercury Exposure Assessment that assessed the potential impact of mercury exposure on eagles.
Based on the assessment, Western determined that the proposed Project may affect, but is not likely to adversely affect, the bald eagle.

No federally-listed aquatic species or designated critical habitat occur in water bodies within or downstream of the proposed plant site.

Special status species that use the Whetstone River would not be adversely affected by minor episodic flow reductions caused by
groundwater pumping.

None of the anticipated impacts to special status species would result in an unpermitted violation of statutes or regulations pertaining to
special status fish or mussel species. No impacts to special status fish and mussel species would occur.

Western completed Endangered Species Act (ESA) Section 7 informal consultation with the USFWS for the proposed plant site and
groundwater areas. The USFWS concurred with Western’s determination of no affect on listed species. Western will complete its
obligations under the ESA for the transmission components for the proposed Project prior to authorizing interconnections with its
system.

Numerous models produce widely divergent results, and there is insufficient information to be able to identify the specific impacts of
the proposed plant’s CO, emissions on special status species.

Under the No Build Alternative
and Sub-alternative 1, no impacts
to special status species related to
the proposed plant or groundwater
areas would occur.

Under Sub-alternative 2, impacts to
special status species would likely
be identical to those presented for
the proposed plant.

Wetlands

Wetlands would not be lost or permanently de-watered by groundwater pumping. There are no anticipated losses of wetlands, no loss
of riparian areas, and no degradation or loss of any Federal- or State-protected wetlands as defined by Section 404 of the CWA or other
applicable regulations.

By implementing the SMMs, no significant impacts to wetlands or riparian areas are expected as a result of construction and operation
activities from the proposed plant. Short-term impacts could occur associated with groundwater activities; however, these impacts
would be mitigated under a CWA Section 404 permit. Impacts to non-jurisdictional wetlands would be mitigated in accordance with
applicable State or Federal requirements.

Under the No Build Alternative
and Sub-alternative 1, no additional
disturbance to wetland/riparian
areas would occur at the proposed
plant site or groundwater areas.
Ongoing emergency and routine
maintenance activities would
continue.
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Table 2.6-1. Summary of Impacts

Proposed Project Alternative 3 — Wet/Dry Cooling with

Resource . . . No Action Alternative
Alternative 2 — Wet Cooling with Groundwater Supply Back-Up Groundwater Supply Back-Up
Impacts to wetland/riparian areas
. . . . L . . would continue to occur at current
Wetlands Although the combined plants would continue to emit mercury, the decrease in mercury emissions would result in reduced impacts to rates.
wetland/riparian areas in the vicinity.
Under Sub-alternative 2, impacts
to wetland/riparian areas would
likely be identical to those
presented for the proposed plant.
Cultural It is anticipated that by following the procedures outlined in Section 106 of the NHPA and the PA, adverse impacts to archaeological Under the No Build Alternative
Resources and historic resources eligible for inclusion to the NRHP would be avoided or mitigated. Unavoidable impacts to NRHP-eligible sites and Sub-alternative 1, no cultural
would be mitigated through implementation of a treatment plan in accordance with the PA. or historical resources would be
Impacts to NRHP-eligible sites would not be significant with implementation of the PA and SMMs. affected at the proposed plant site
or the groundwater areas.
The proposed plant and groundwater areas are not located on any Native American lands. Any cultural and historic resources Under Sub-alternative 2. the
identified within the proposed plant and groundwater areas would receive the appropriate level of protection or recovery by cultural resource im ac’ts would
implementing mitigation measures, treatment plans, or compliance actions (e.g., protection of burial sites) in accordance with the PA. likelv be identical P h
Impacts to these resources would not be significant with implementation of the PA. Ikely be identical to those
presented for the proposed plant.
Land Use The proposed plant would require various permits or land use approvals for construction and operation. With permits and land use Under the No-Build Alternative
Resources approvals, there would be no conflicts with land use plans, zoning, or with special use areas. and Sub-alternative 1, none of the
Increased growth and temporary increase in workforce would not overburden existing recreation resources nor would air pollutant land use impacts (including
emissions reduce recreational opportunities. No significant impacts from the construction and operation of the proposed plant are recreation and agricultural
anticipated in terms of increased demand for recreation. practices) associated with the
Based on the modeled lake levels with proposed Big Stone |1 water withdrawals, essentially no change in the relative frequency of proposed plant and groundwater
attaining the target recreational season pool elevation is expected for Big Stone Lake. areas would occur. In the_short
term, land uses would be likely to
The currently observed flows in the Whetstone River over the course of the recreation season (late spring-early fall) would not be remain as they currently are in the
noticeably altered by the proposed groundwater pumping. absence of the proposed plant. In
Total new land required for construction of the proposed plant would be 189.4 acres, of which 150.1 acres is a short-term impact due the long term, certz_iln_ land uses
to construction. unrelated to the existing plant
would change with time (e.g., from
Total long-term impacts to land use from the proposed power plant construction and operation would be 39.3 acres. agricultural to urban or
Agricultural The permanent disturbance of 63.9 acres of prime farmland for the proposed plant site (61.8 acres) and groundwater areas (2.1 acres) commercial/industrial).
Practices would be a long-term and residual impact. This amount is only a small portion of the prime farmland in Grant County, and there Under Sub-alternative 2, the land

would be no adverse affect on agriculture in the region. Therefore, it would not be a significant impact to prime farmland in the
region.
No pivot irrigation facilities would be affected by constructing the proposed plant.

Public Facilities

No public facilities would be affected by construction of the proposed plant or the installation of wells, pipelines or electrical
distribution lines.

use impacts would likely be
identical to those presented for the
proposed plant.
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Table 2.6-1. Summary of Impacts

Proposed Project Alternative 3 — Wet/Dry Cooling with

Resource . . . No Action Alternative
Alternative 2 — Wet Cooling with Groundwater Supply Back-Up Groundwater Supply Back-Up
Infrastructure, Construction of the proposed plant would occur over four years and would require approximately 1,400 workers at the peak of = Under the No Build Alternative
Public Health construction, causing a short-term increase in daily traffic counts. and Sub-alternative 1, none of the

and Safety, and
Waste

The existing local roads and rail system would be able to handle the increase in road traffic and train numbers during operation of the
existing plant and the proposed Big Stone |1 plant. Damage to roads due to construction activities would be repaired.

impacts associated with the
proposed plant and groundwater

Management areas would be realized. Traffic
The existing and proposed plants would still have emissions, but not at levels expected to exceed thresholds established by the State would continue to change
and USEPA for protection of human health and the environment. according to population trends.
The proposed plant would not cause an increase in the rate of accumulation of methylmercury concentrations in fish, although Emlsglon controls for the existing
bioaccumulation of methylmercury would continue at a reduced rate. The reduced rate of bioaccumulation suggests that the lower plant included as part of the
mercury emissions from the existing and proposed plant could contribute to lower mercury concentrations in fish over time. proposed plant WO[.“d not b.e
installed, and certain emissions
Numerous models produce widely divergent results, and there is insufficient information to be able to identify the specific impacts of (such as SO,, HAPs, and mercury)
the proposed plant’s CO, emissions on human health and the environment. that could affect public health
Construction and operation of the proposed plant would not cause a significant impact to public health and safety. Implementing a would not be reduced. The
facility health and safety plan would ensure there would be no interference with local emergency response capabilities or resources and existing plant would continue to
prevent serious injuries to workers. Controlling access to the proposed plant facilities and construction sites would prevent injury to use hazardous materials and
the public and local land users. generate solid waste.
Modification of the existing plant’s emergency response plan and site security plan minimizes the impacts of any reasonably * Under Sub-alternative 2, the
foreseeable accidents, natural disasters, or intentionally destructive acts. impacts to infrastructure, public
health and safety, and waste
Since no sensitive receptors or land use are located near the proposed plant site, there would be no impacts from electric and magnetic management would likely be
fields from the proposed plan_t. Because the plant is isolated, there would be no substantial interference or disruption of any emergency identical to those presented for the
or health and safety communication system. proposed plant.
By implementing standard and additional mitigation measures, impacts from hazardous materials and waste management during
construction and operation of the proposed plant would not be significant. Disposal of wastes would be conducted following State and
Federal regulations and would not impact public health. Procedures to control spills or releases of hazardous materials or regulated
substances would be established in the Co-owners’ health and safety program, and the program would not interfere with any locally
adopted emergency or response plan. Impacts from hazardous materials and waste management activities for constructing and
operating the proposed Big Stone Il plant would be less than significant.
Visual Construction activities would result in temporary, short-term impacts from lighting. = The No-Build Alternative and Sub-
Resources alternative 1would result in no

Constructing and operating the proposed plant would result in additive long-term low to moderate visual impacts due to the addition of
a stack, a water pretreatment building, and power plant building.

No significant long-term additive impacts would result from the proposed well installations, pipelines, pumphouse buildings, fences,
and electrical distribution lines.

Additive sources of light or glare are expected as a result of operation of the proposed plant structures.

Residual visual impacts would be less than significant due to the influence of the existing Big Stone plant.

additional visual impacts to
existing visual resources at the
proposed plant site and
groundwater areas.

Under Sub-alternative 2, the
visual resources impacts would
likely be identical to those
presented for the proposed plant.
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Resource

Proposed Project Alternative 3 — Wet/Dry Cooling with

Groundwater Supply Back-Up

Alternative 2 — Wet Cooling with Groundwater Supply Back-Up

No Action Alternative

Noise

Noise levels would increase during construction of the proposed plant, but would be considered short-term impacts.

The addition of the proposed plant would result in a slightly noticeable increase over existing nighttime noise levels that are generated
from the existing plant. There would be no incremental noise increases above five decibels on the A-weighted scale (dBA).
Minnesota residential noise standards may be exceeded at one residence due to increased construction traffic. By implementing the
additional mitigation measure for construction noise impacts to the nearest residence, this impact would be less than significant.

Under the No Build Alternative
and Sub-alternative 1, short-term
noise that would be associated with
the proposed plant and
groundwater areas,-would not
occur. Noise levels and related
activities associated with the
existing plant, such as rail
operations and the existing
substations would continue at the
current frequency into the
foreseeable future.

Under Sub-alternative 2, noise
impacts would likely be identical
to those presented for the
proposed plant.

Social and
Economic
Values, and
Environmental
Justice

The proposed Big Stone 1l plant would permanently displace three occupied residences on or near the proposed plant site. OTP has
purchased these residences as voluntary/sale transactions.

The short-term impacts on housing and public services would be significant. The direct and indirect economic benefits from
construction-related expenditures to the surrounding four-county region and the State of South Dakota would be a significant beneficial
impact. The creation of temporary and permanent jobs in the community would also be a beneficial impact.

While approximately 2.4 acres of farmland would be used for the groundwater system, this would not create a long-term loss of
economic viability of a farm or business.

Based on the social and economic analysis, no significant short-term or long-term negative impacts are anticipated from
uncompensated losses to existing businesses or residences, loss of economic viability of a farm or other business, permanent and
irreversible loss of work for a major sector of the community, or the physical division of an established community.

The existing and proposed plants would continue to emit mercury (although at a decreased rate); however, since the mercury
emissions from the operation of the combined plants would be less than current mercury emissions from the existing plant alone,
the proposed plant-would not produce any incrementally greater adverse economic effects on property values, lakes, or health.

Since the rate of mercury deposition due to emissions from the combined existing and proposed plants would decrease (compared to
the existing plant alone), declines in mercury emission and deposition suggests that the lower bioaccumulation rates of methylmercury
in fish could contribute to lower methylmercury concentrations in fish over time. Therefore, it is reasonable to assume that the mercury
impacts on minority and low income populations (who consume quantities of fish greater than advised in the consumption advisories)
would also decrease over time.

The poverty rate for the census tracts affected by the proposed plant site is 10.4 percent, while minorities comprise 1.2 percent of the
population in the census block groups in which the proposed plant site is located. This poverty rate is less than the State of South
Dakota’s poverty rate of 13.2 percent and comparable to Grant County’s poverty rate of 9.9 percent. The minority population for the
affected area is lower than the State of South Dakota (11.3 percent) and comparable to Grant County (1.4 percent). The proposed plant

Under the No-Build Alternative
and Sub-alternative 1, none of the
impacts associated with the
proposed plant and groundwater
areas would be realized. Growth
in population and housing would
likely continue along present
trends. The increase in jobs and
revenue to the local economy
would not occur.

Under Sub-alternative 2, social,
economic, and environmental
justice would likely be identical to
those presented for the proposed
plant.
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Table 2.6-1. Summary of Impacts

Proposed Project Alternative 3 — Wet/Dry Cooling with . .
Resource . . . No Action Alternative
Alternative 2 — Wet Cooling with Groundwater Supply Back-Up Groundwater Supply Back-Up
Social and would not have a disproportionate negative effect on minority or low-income populations in the area. No impacts to environmental
Economic justice communities would occur as a result of constructing the proposed plant or groundwater areas.
Values, and

Environmental
Justice

Resource

Transmission Alternative A Transmission Alternative B

Big Stone — Morris Substation and Big Stone — Big Stone — Willmar Substation and Big Stone — Granite Falls Substation
Granite Falls Substation

Corridors Aand C Corridors A and C1 CorridorsBand C Corridors B and C1 Corridors Bl and C Corridors B1 and C1

Air Quality

Construction of the transmission lines, modification of substations, relocation of the Canby Substation, and upgrades to the Hankinson line would result in short-term impacts
(diesel fumes from construction vehicles and dust from corridor activities and vehicle operation). Impacts to air quality would not occur after initial construction activities.
Short- and long-term impacts to air quality from constructing transmission lines within the proposed corridors, modifying substations, relocating the Canby Substation, and
upgrading the Hankinson line would be less than significant.

Western evaluates equipment annually to locate sulfur hexafluoride (SFg) leaks, and either immediately repairs them, or schedules repairs or replacement. An annual SFg
emissions reduction report is prepared and reported to the USEPA.

OTP participates in USEPA’s SFs Emission Reduction Partnership for Electric Power Systems and also has plans in place for handling SFs, with a goal of maintaining annual
losses at less than two percent of system capacity. A written policy specifies procedures for inventory control, monitoring and reporting of annual usage, and methods for
handling of SF¢ gas while servicing substation equipment.

Groundwater
Resources

Construction activities having a potential to impact groundwater would be limited to spills of fuel and oil. Impacts within the proposed transmission corridors, at the substations,
the site of the relocated Canby Substation, and along the Hankinson line would be avoided or minimized by complying with the NPDES storm water permit for construction
activities and the spill reporting and cleanup programs administered by South Dakota and Minnesota.

Construction and operation of the transmission lines, substation modifications and other system improvements would not degrade groundwater quality or violate State and
Federal standards. Impacts to groundwater resources within the corridors and substations would be less than significant.

Floodplains

Given the width of floodplains within the proposed corridors, some impacts due to construction activities and installation of transmission towers may occur. With the exception
of the existing Canby Substation, the substations do not occur within FEMA-designated 100-year special flood hazard zones. The Canby Substation would be relocated
approximately one mile to the northeast, out of the floodplain of Canby Creek.

Upon completion of the engineering survey to determine which structures require modification or replacement along the Hankinson line, site specific environmental surveys
would be conducted in accordance with the transmission-related standard mitigation measures SMMs.

The proposed construction activities would not modify the floodplains or adversely affect the capacity of the floodplains, constrict or modify flow conveyances, or measurably
add to flood flows. Impacts to floodplains would be less than significant.
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Big Stone — Morris Substation and Big Stone —

Transmission Alternative A Transmission Alternative B

Big Stone — Willmar Substation and Big Stone — Granite Falls Substation

R r . .
esource Granite Falls Substation
Corridors Aand C Corridors A and C1 Corridors Band C Corridors B and C1 Corridors Bl and C Corridors Bl and C1
Surface Water Impacts within the proposed transmission corridors, at the substations, the site of the relocated Canby Substation, and along the Hankinson line would be avoided or minimized
Resources by complying with the NPDES storm water permit for construction activities and the spill reporting and cleanup programs administered by South Dakota and Minnesota.
All jurisdictional stream and wetland crossings would be constructed according to CWA Section 404 permit requirements and the Section 401 Water Quality Certification
requirements, which would include mitigation requirements to prevent erosion, sedimentation, and disturbances of stream banks and other impacts.
By implementing the SMMs, construction activities would not result in a violation of Federal and/or State water quality standards or violate Section 404 of the CWA or other
applicable surface water regulation. Impacts to surface water resources would be less than significant.
Geology and No unique geologic features are located within any of the corridors, the substations, the proposed area for the relocation of the Canby Substation, and along the Hankinson line.
Minerals Potential geologic hazards, such as seismicity, landslides, and sinkhole development associated with karst formation, are not present within nor are they identified in the vicinity

of any of the corridors. Therefore, there would be no impacts to unique geological features or impacts associated with geologic hazards as a result of constructing or operating a
transmission line within any of the proposed corridors, from modifying substations, relocating the Canby Substation, or upgrading the Hankinson line.

Mineral resources would not be precluded from development. There would be no significant impacts to mineral resources from constructing or operating a transmission line
within any of the proposed corridors, from modifying substations, relocating the Canby Substation or upgrading the Hankinson line.

Paleontological
Resources

There is low potential for the presence of scientifically important fossils within the proposed corridors, substations, the proposed area for the relocation of the Canby Substation,
and along the Hankinson line. There would be no significant impacts to paleontological resources from constructing or operating transmission line within any of the proposed
corridors or from modifying substations.

Soils

Transmission line construction within any of the proposed corridors, modifications to substations, relocating the Canby Substation, and upgrading the Hankinson line would
result in temporary impacts as well as permanent removal of soils. The long-term impact to soils for each transmission alternative is shown below.

Small areas of soils may be permanently removed during modifications of substations if the substations require expansion, at the proposed area for the relocation of the Canby
Substation (about 8.3 acres), and at affected Hankinson line structures.

By implementing SMMs and additional mitigation measure S-1, impacts to soils would be less than significant.

Long-term impacts to
71 acres of soils.

Long-term impacts to
58 acres of soils.

Long-term impacts to
80 acres of soils.

Long-term impacts to
68 acres of soils.

Long-term impacts to
79 acres of soils.

Long-term impacts to
66 acres of soils.

Vegetation
Resources

Short-term vegetation disturbances (totals shown below) associated with construction activities of the proposed corridors would occur during construction of structures and pads,
access roads, turnarounds, pulling/tensioning sites, and staging areas. The majority of short-term impacts would be in agricultural areas, which would be returned to production
after construction activities are completed.

Long-term vegetation impacts (totals shown below) associated with transmission line construction activities would occur exclusively within the wetland/riparian, shrubland, and
upland forested communities due to their extended recovery timeframes. All other vegetation types would return to pre-disturbance conditions following successful reclamation
within two years after short-term disturbances depending on the sensitivity of the plant communities, the timing and extent of the disturbance, and the geographic and topographic
location.

Substation modifications would result in long-term removal of agricultural cropland if the substations require expansion. The relocated Canby Substation would be located on
disturbed agricultural land (approximately 8.3 acres).
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Transmission Alternative A

Big Stone — Morris Substation and Big Stone —

Transmission Alternative B

Big Stone — Willmar Substation and Big Stone — Granite Falls Substation

R r . .
esouree Granite Falls Substation
Corridors Aand C Corridors A and C1 Corridors Band C Corridors B and C1 Corridors Bl and C Corridors Bl and C1

Vegetation Regardless of the locations of the Hankinson line upgrades, the Co-owners would implement vegetation-related protection mitigation measures. With these measures, the

Resources improvements to the existing Hankinson Line would not cause any significant impacts to vegetation.
There would be no loss of any plant population that would result in a species being listed or proposed for listing as threatened or endangered.
Long-term loss of = Long-term loss of = Long-term loss of = Long-term loss of = Long-term loss of Long-term loss of
71 acres of vegetation, 58 acres of vegetation, 80 acres of vegetation, 68 acres of vegetation, 79 acres of vegetation, 66 acres of vegetation,
including including including including including including
approximately 32 acres approximately 23 acres approximately 30 acres approximately 20 acres approximately 28 acres approximately 19 acres
of wetlands, 15 acres of of wetlands, 11 acres of of wetlands, 18 acres of of wetlands, 14 acres of of wetlands, 18 acres of of wetlands, 14 acres of
forest, and 3 acres of forest, and 3 acres of forest, and 5 acres of forest, and 6 acres of forest, and 5 acres of forest, and 6 acres of
shrubland habitat. shrubland habitat. shrubland habitat. shrubland habitat. shrubland habitat. shrubland habitat.
Short-term loss of = Short-term loss of = Short-term loss of = Short-term loss of = Short-term loss of Short-term loss of
793 acres of vegetation. 818 acres of vegetation. 1,034 acres of 1,059 acres of 1,042 acres of 1,067 acres of

vegetation. vegetation. vegetation. vegetation.

Wildlife Direct short-term impacts to wildlife would occur during construction due to elevated noise and increased human presence. Short-term and long-term impacts would occur from
the loss of vegetation from construction activities.
Most of the wildlife habitat that would be impacted is agricultural land. Between three to seven percent of the corridors’ wetlands, forests, and shrublands would be impacted by
constructing and operating the proposed transmission facilities.
Nominal declines in wildlife populations, losses of economic or recreational opportunities, habitat fragmentation, and direct mortality would be expected.
Long-term impacts to bird species would result from the increased potential for collision of migrating and foraging birds with overhead wires. An Avian Protection Plan would
be developed to minimize impacts to nesting birds, as well as to minimize the electrocution and collision of migratory and resident bird species.
There would be no loss of individuals that would result in the species being listed or proposed for listing as threatened or endangered.
There would be no violation of any statute or regulation pertaining to wildlife. No constituents would be introduced into any waterbody that would cause an adverse effect on
wildlife.
By implementing standard and additional mitigation measures, there would be no significant impact to wildlife species.

Fisheries There would be no loss of individuals of an aquatic species that would result in the species being listed or proposed for listing as threatened or endangered.

By implementing mitigation measures and complying with permit requirements, there would be no significant impacts to fisheries from construction activities.

Special Status
Species

A total of 27 special status plant species (nine special status species and 18 species of special concern) were identified as occurring within the proposed corridors. No special
status plant species were identified as occurring within the proposed substations modification areas or the site of the relocated Canby Substation.

A total of 16 terrestrial wildlife special status species (six special status species and 10 species of concern) may inhabit the proposed corridors. A total of four terrestrial wildlife
species may occur within the substation areas.

Construction work related to modifications at Granite Falls Substation could result in surface disturbance in the Minnesota River drainage, which supports special status fish and
mussel species. Mitigation measures would ensure that no long-term loss, habitat alteration, or water quality changes would affect special status fish and mussel species.
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Resource

Transmission Alternative A Transmission Alternative B

Big Stone — Morris Substation and Big Stone — Big Stone — Willmar Substation and Big Stone — Granite Falls Substation

Granite Falls Substation

Corridors Aand C Corridors A and C1 CorridorsBand C Corridors B and C1 Corridors Bl and C Corridors B1 and C1

Special Status
Species

Upon completion of the engineering survey to determine which structures require modification or replacement along the Hankinson line, a survey for special status species would
be conducted in accordance with the transmission-related SMMs.

Impacts to special status plant and wildlife species would be similar to those identified for the proposed plant. In addition, the presence of a new transmission line may increase
the potential for collision by special status birds. The collision potential would be minimized through design and implementation of mitigation measures.

Western’s determinations regarding effects to federally-listed species cannot be made until the selection of the transmission line routings and completion of a biological
assessment. Western would complete its obligation under the ESA prior to authorizing interconnections with its system.

Wetland/Riparian
Areas

The acreage of wetlands that may be impacted within each transmission alternative varies from approximately 18.8 to 32.3 acres. Impacts were calculated based on the
percentage of wetland habitat within each corridor in proportion to the total land cover types. Actual impacts would likely be less than the above range, since in accordance with
SMM Bio-3, all wetland and riparian areas would be avoided to the extent practical.

No wetland/riparian areas were identified as occurring within the proposed substation modification sites. No wetland areas are anticipated within the area proposed for relocation
of the Canby Substation.

Regardless of the locations of the Hankinson line upgrades, mitigation measures would be implemented to protect wetland/riparian areas.
A significant impact would not occur as a result of any loss or degradation of any jurisdictional wetland, since these impacts would be mitigated under a CWA Section 404

permit. Impacts would include the initial loss of wetland/riparian areas acreages, but these losses would be offset per Section 404 permit requirements. With implementation of
the SMMs, impacts to wetland/riparian areas would be minimal.

Archaeological
Resources

Historical
Resources

It is anticipated that by following the procedures outlined in Section 106 of the NHPA and the PA, adverse impacts to archaeological and historic resources eligible for inclusion
to the NRHP would be avoided or mitigated. Unavoidable impacts to NRHP-eligible sites would be mitigated by implementing a treatment plan in accordance with the proposed
PA.

Impacts to NRHP-eligible sites would not be significant by implementing the proposed PA and SMMs.

Any TCP identified within the proposed Project area would receive the appropriate level of protection or recovery by implementing mitigation measures, treatment plans, or
compliance actions (e.g., protecting burial sites) under the proposed PA. Impacts to these resources would not be significant by implementing the proposed PA.

The existing Hankinson line traverses across approximately 25 miles of the Lake Traverse Indian Reservation along a north-south corridor. The required improvements to the
existing Hankinson line would cause a need for structure modifications, the extent of which are not yet known. For improvement activities, all provisions for the PA described
for the transmission corridors would apply.
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Resource

Transmission Alternative A Transmission Alternative B

Big Stone — Morris Substation and Big Stone — Big Stone — Willmar Substation and Big Stone — Granite Falls Substation
Granite Falls Substation

Corridors Aand C Corridors A and C1 CorridorsBand C Corridors B and C1 Corridors Bl and C Corridors B1 and C1

Land Use
Resources

New land required for constructing the transmission lines (i.e., land that is not already within existing ROWSs) would be acquired by negotiating easements with private
landowners and/or with local, State, or Federal agencies. Since most of the land within the corridors is agricultural, the majority of land would be owned by private landowners.
Long-term impacts are shown below for each transmission alternative.

Substation expansions would require a minimal amount of land purchase. The Co-owners have acquired 57 acres of land for the relocation of the Canby Substation.
No additional lands would be acquired for the upgrades to the existing Hankinson line.

The proposed corridors and substations would require various permits, land use approvals, or zoning changes for construction and operation. With approval of zoning changes,
there would be no conflicts with land use plans, zoning, or with special use areas.

Short-term impacts to land use due to construction activities would occur from temporary interruption of farming activities due to the presence of heavy equipment and line
stringing activities. Short-term impacts would not be significant, and the loss of the use of agricultural land during construction activities would be compensated. Short-term
impacts are shown below for each transmission alternative.

The impacts to the demands for recreation from constructing and operating the proposed transmission lines and modifying substations would be less than significant.

Short-term impacts to = Short-term impacts to = Short-term impacts to = Short-term impacts to = Short-term impacts to = Short-term impacts to
793 acres. Long-term 818 acres. Long-term 1,034 acres. Long-term 1,059 acres. Long-term 1,042 acres. Long-term 1,067 acres. Long-term
impact to 71 acres. impact to 58 acres. impact to 80 acres. impact to 68 acres. impact to 79 acres. impact to 66 acres.

Agricultural
Practices

Long-term impacts to prime and unique farmland include the loss of agricultural land for substation expansions, the relocation of the Canby Substation, and new transmission line
structures. The loss of the use of agricultural land due to structure placement would be compensated. Long-term impacts are shown below for each transmission alternative.

The permanent conversion of prime farmland to the proposed Project would be small in comparison to the amount of prime farmland in each corridor; therefore, there would be
no adverse affect on agriculture in the region.

Long-term impactto 21 | = Long-termimpactto21 | = Long-termimpactto27 | = Long-termimpactto28 | = Long-termimpactto28 | = Long-term impact to 28
acres. acres. acres. acres. acres. acres.

Center Pivot
Irrigation Systems

Center-pivot irrigation areas occur within the transmission line corridors (totals shown below). Temporary impacts could occur to non-fallow fields during construction that could
remove some crops from irrigation. Potential interference with center-pivot irrigation systems would be a primary consideration when routing the transmission lines through
irrigated areas. Landowners would be compensated for any disturbance to center-pivot irrigation agricultural areas.

1 10 19 28 26 35
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Resource

Transmission Alternative A Transmission Alternative B

Big Stone — Morris Substation and Big Stone — Big Stone — Willmar Substation and Big Stone — Granite Falls Substation
Granite Falls Substation

Corridors Aand C Corridors A and C1 CorridorsBand C Corridors B and C1 Corridors Bl and C Corridors B1 and C1

Public Facilities

= Public facilities such as schools, day care facilities, hospitals, churches, and cemeteries exist within the corridors (totals shown below). Visual and health impacts could occur at
these public facilities if the transmission line were to be routed close to them. Visual impacts to public facilities would occur from the presence of transmission structures.

The substations included in the proposed Project are not located near any public facilities.
No public facilities, such as day care centers, hospitals or airports, are located within the area that would be affected by the Hankinson line upgrade.

41 35 44 38 41 35

Infrastructure,
Public Health and
Safety, and Waste
Management

= After implementing the standard and additional mitigation measures, construction of the proposed transmission lines, substation modifications, relocating the Canby Substation,
and upgrades to the Hankinson line would involve short-term localized traffic delays. Increases in traffic due to construction and operation would not exceed the service level of
any roadway within the corridors. Impacts resulting from constructing or operating the proposed transmission lines, modifying substations, relocating the Canby Substation, and
upgrading the Hankinson line would be less than significant for infrastructure.

Implementing a health and safety plan would assure there would be no interference with local emergency response capabilities or resources and prevent serious injuries to
workers. Implementing additional mitigation measures would control access to the proposed construction sites, and would prevent injury to the public and local land users. The
transmission lines and substations would be designed to minimize electric and magnetic fields, corona effects, and interference with emergency communication and electronic
health and safety devices. The transmission lines would be designed so as not to pose a health risk at sensitive receptors. Construction activities would not significantly change
traffic patterns, so there would not be a hazardous situation for motorists or pedestrians. Construction and operation of the proposed transmission lines, substation modifications,
the relocated Canby Substation, and upgraded Hankinson line would not cause a significant impact to public health and safety by implementing standard and additional
mitigation measures. Residual impacts would be less than significant.

By implementing SMMs, there would be no improper disposal of wastes, spills, and releases of hazardous material, hazardous substances, and oil would not be in excess of
reportable quantities. There would be no impacts to public health from chemical management from constructing and operating transmission lines or substations for the proposed
Project. The health and safety plan would ensure there would be no impacts to any adopted emergency hazardous materials spill response plans or emergency evacuation plans.

Visual Resources

The proposed corridors are located primarily on visual resource management (VRM) Class I11 lands, where proposed Project facilities (e.g., transmission line structures and
conductor, ROW, and access roads) and activities may be visible but not dominate the landscape. Upgrading/rebuilding existing transmission lines or constructing new
transmission lines would result in long-term low to moderate additive visual impacts, depending on the characteristics of each corridor. Transmission upgrades would have
similar form, line, color, and texture as the existing lines. Additive impacts would occur where transmission lines are constructed parallel to existing lines. Generally, visual
impacts may be higher where the new line does not parallel or is built away from the visual range of an existing line. Also, higher impacts may occur in areas where major
highway crossings occur near water. Visual impacts to three potential substation expansions and the relocated Canby Substation would result in low additive long-term impacts.
Implementation of standard and additional mitigation measures would reduce visibility of the proposed transmission line from sensitive viewpoints and visual impacts associated
with installing the new line (e.g., structures, conductors, access roads). The Co-owners have committed to reducing visual impacts to sensitive travel and recreation corridors
such as highway and trail crossings by placing the structures at the maximum feasible distance from the crossings, within limits of structure design. The substations would use
similar form, line, texture, and color elements as the existing structures. Visual impacts along the existing Hankinson line after the upgrade would not be substantially different
than existing conditions.

Visual impacts from constructing and operating transmission lines, the substation modifications, relocating the Canby Substation, and upgrading the Hankinson line would be less
than significant.
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Resource

Transmission Alternative A Transmission Alternative B

Big Stone — Morris Substation and Big Stone — Big Stone — Willmar Substation and Big Stone — Granite Falls Substation
Granite Falls Substation

Corridors Aand C Corridors A and C1 CorridorsBand C Corridors B and C1 Corridors Bl and C Corridors B1 and C1

Noise

Noise levels would increase during the construction of the transmission lines, the substation modifications, the relocated Canby Substation, and the upgrades to the Hankinson
line, but are considered to be short-term impacts.

Operational noise occurs from electrical current moving through transmission lines and conductors. This noise is only noticeable when standing directly under the transmission
line and does not exceed five dBA, therefore, is not considered a significant long-term impact.

The only incremental noise increases occur during opening and closing breakers, which would be infrequent instantaneous sounds. Constructing and operating the proposed
substation modifications, the relocated Canby Substation, and the upgraded Hankinson line would result in less than significant noise impacts.

Social and
Economic Values,
and
Environmental
Justice

The construction of transmission lines and substation modifications would create approximately 40 jobs. Construction personnel would primarily use temporary housing at local
motels in the area, although some personnel may be local. Activities associated with the upgrades to the existing Hankinson line would require one to two construction crews,
each consisting of about two workers. The number of new employees would have a less than significant impact on the local population or housing in the proposed Project area.
The poverty rates and minority population percentages for all proposed corridors are less than or comparable to rates for those counties and States through which they pass.

There is not a disproportionate amount of minority or low-income populations in the proposed corridors. Constructing and operating the transmission lines within the proposed
corridors, the substations modifications, relocating the Canby Substation, and upgrading the Hankinson line would not have a disproportionate negative effect on minority or low-
income populations in the area.

No Action
Alternative

(Addressed in
Final EIS under
each resource)

Under the No-Build Alternative of the No Action Alternative, the Co-owners would not proceed with the proposed Big Stone 1l plant, and therefore would not seek alternate
transmission configurations. Changes to the Canby Substation (i.e., relocation out of the floodplain) and the upgrades to the Hankinson Line that are associated with the proposed
Project would not occur. Existing resources within the proposed transmission corridors (such as agricultural land, prime farmland, wildlife, vegetation, wetlands, surface water,
and visual) would not be impacted and current environmental conditions and trends would continue. Existing EMF levels and health and safety considerations from transmission
lines and substations in the area would continue. Growth in population and housing would likely continue along present trends. Additionally, the Co-owners would not fulfill
their purpose and need for the proposed Project, and opportunities to support regional utility needs would not be realized.

Under Sub-alternative 1 of the No Action Alternative, the Co-owners would not proceed with the proposed Project. The beneficial and adverse impacts associated with
constructing and operating the proposed transmission lines would not be realized and existing conditions would continue during the foreseeable future. Courses of action that
might be taken by the Co-owners to develop or secure alternative baseload generation are uncertain and describing the potential impacts of this sub-alternative are speculative;
therefore, the Final EIS does not attempt to describe any potential impacts associated with Sub-alternative 1.

Under Sub-alternative 2 of the No Action Alternative, the Co-owners would not obtain transmission interconnections on the Federal transmission system. The Co-owners would
seek an alternative transmission configuration that would provide firm transmission service on the MISO system or purchase non-firm transmission rights from MISO over the
MISO system. The environmental consequences associated with obtaining transmission capacity would likely be similar to those summarized above for the transmission
component of the proposed Project, though those impacts may occur at different locations. Because the Co-owners have not explored the possibility of proceeding with the
construction of the proposed plant without the interconnection to Western’s transmission system, the locations of those potential transmission impacts are unknown.

Each sub-alternative would include rebuilding the existing Ortonville-Johnson Junction-Morris 115-kV transmission line to the Morris Substation to meet existing and future
power delivery needs. Rebuilding the existing transmission line would occur at a later date and would have similar impacts to those summarized above for the proposed Project’s
transmission corridors.

The Hankinson transmission line would not be upgraded under any of the sub-alternatives. Emergency and routine maintenance and current environmental conditions and trends
would continue.
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Table 2.6-2. Additional Mitigation Measures

Resource Area

Number

Additional Mitigation Measure

Water

W-1

The construction contractor would prepare a Pipeline Construction Work Plan consistent with industry standards and State, Federal, and local regulations. The plan
would include protocols to address spill prevention, response equipment, guidelines for handling spills, and spill cleanup. The work plan would also require the
construction contractor to check for underground utilities prior to construction and to provide flagmen to control traffic flow along county roads when needed.

W-2

If permanent culverts or other crossing structures and their approaches are placed in channels or on floodplains, the type of structure, its size, location, erosion
protection, and timing of construction would be reviewed beforehand with landowners, USACE, applicable State agencies, and county floodplain management
officials. Typical drawings may be used to depict the type of structure and related erosion control. This measure would apply to all such placements, whether on
perennial, intermittent, or ephemeral streams. Shallow crossings that could be accomplished by fording would be located, designed, and stabilized in coordination
with these same entities. Periodic inspections would be conducted at all permanent instream crossings, and maintenance and reporting would be conducted as
needed. In addition, no buildings (e.g., substations, storage warehouses, or maintenance facilities) or enclosures would be located on delineated or approximated
floodplains, low stream terraces, or shorelines.

W-3

The drilling and installation of wells would avoid wetland/riparian areas.

Geology and
Minerals

GM-1

Transmission lines would be routed to avoid conflict with mineral extraction activities (e.g., active gravel pits and rock quarries), including access to these facilities
that currently exist within the proposed transmission corridors. Also, lines would be routed to avoid State-designated rock outcrops.

Soils

In addition to implementing the SMMs and other practices required by NPDES/Storm Water Pollution Prevention Plan (SWPPP) permits and spill control
regulations during transmission line design, the Co-owners would coordinate with the appropriate soil conservation district within each county or local area as
necessary to incorporate specific local knowledge of existing soil conditions and drainage management practices within a locale, and to further develop site specific
mitigation measures as needed (such as means of traversing or avoiding steep slopes), and site restoration programs (including goals, practices, and materials) for a
particular area.

Vegetation
Resources

Prior to construction, the Co-owners would prepare and implement an Integrated Weed Management Plan to prevent, control, and manage noxious and invasive
weeds during construction and maintenance activities for the proposed Project. The Plan would identify actions to be taken by construction crews (including
contractors) and operations personnel. Such actions would include surveys of construction areas for invasive and noxious weeds, prevention of the spread of
invasive and noxious weeds and their seeds, appropriate monitoring, and other appropriate measures.

V-2.

Sensitive habitats including remnant native prairie ecosystems, high value wetland/prairie complexes, State-identified rock outcrops, tree lines, windbreaks, and
remnant hardwood forests, would be avoided, to the extent possible, during transmission line route selection.

Wildlife

WL-1

Prior to construction at the proposed plant site, biological surveys would be conducted within the plant site construction boundary. The surveys would be directed
toward identifying sensitive species or their habitat that would be affected by construction activities. Depending on timing of construction, breeding bird surveys
may be necessary to identify and locate nests. This information would be used to acquire the needed permits for taking migratory bird nests.

WL-2

During preconstruction surveys, if eagles are found to be nesting within one-half mile of the approved ROW for the proposed transmission line, construction
activities would not occur between January and August.

Special Status
Species

SS-1

If instream construction activities are required for streams/rivers that may contain spawning habitat for game fish or sensitive fish species, a habitat survey would be
conducted to determine if spawning substrates are present. Additional mitigation would be applied involving avoidance of the spawning period and returning
bottom characteristics to pre-construction conditions.

SS-2

If instream construction activities are required for streams/rivers that contain possible habitat for sensitive mussel species, a mussel survey would be conducted. If
sensitive mussels are present, the crossing location would be moved to avoid impacting the habitat.

Land Use

LU-1

The transmission line centerline would be located, to the extent practicable, greater than 0.25 mile away from any identified recreational areas, churches, schools,
hospitals, and registered day care providers.

LU-2

The Co-owners would work with landowners to avoid and minimize impacts to agricultural land and operation. Transmission line routing would avoid impacts to
center-pivot irrigation areas to the extent practical. Landowners would be compensated for any disturbance to center-pivot irrigation agricultural areas. The Co-
owners would minimize temporary impacts and compaction during construction and would compensate landowners accordingly.

Transportation

TR-1

The construction contractor would be required to establish mitigation measures such as bus transportation or car pooling for workers from centralized locations to
reduce the number of daily vehicle trips in the vicinity of the proposed plant.
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Resource Area | Number Additional Mitigation Measure
TR-2 The construction contractor would be required to plan and execute delivery of heavy equipment in such a manner that would avoid traffic congestion and reduce
dangerous situations along local roadways (e.g., slow-moving vehicles entering and existing roadways).
TR-3 The Co-owners would coordinate with the appropriate County personnel to mitigate severe road damage that could create a hazardous situation for motorists and
pedestrians.

Public Health and | PHS-1 Fences and other metal objects on or near the proposed ROW would be grounded to reduce risk of electrocution during construction and operation. All maintenance

Safety workers would receive specific training on the appropriate procedures for equipment inspection and repairs, first aid training, and emergency response training with
periodic refresher sessions. Maintenance vehicles would carry fire suppression equipment and communications equipment to facilitate contacting back-up
emergency response personnel.

Visual Resources | VR-1 Where the new line parallels the existing line, similar structural design would be used to lessen the additive visual impacts to the greatest extent possible.

VR-2 In areas of tree vegetation, consideration would be given to minimize clearing, yet maintain adequate conductor to ground clearance.

Noise N-1 If noise complaints are received from local area residents during construction or operation of the proposed Big Stone Il plant, the Co-owners would work with the
local resident(s) to develop and implement mitigation of the noise impacts to acceptable levels. Mitigation would be as agreed with the landowner and may include
screening at the proposed plant site or residence, erection of noise barriers, landowner compensation, or other appropriate measures.

N-2 If noise complaints are received from local area residents during construction or operation of the groundwater activities, the Co-owners would work with the local
resident(s) to mitigate their complaints.

Social and SE-1 For construction at the proposed plant, the Co-owners would consult with local authorities and the construction contractor prior to start of construction to identify

Economic Values

specific mitigation measures to alleviate impacts to housing, transportation, law enforcement, and emergency, and other services. These mitigation measures would
be consistent with the Local Review Committee’s report to the SDPUC (Appendix J). Unanticipated housing and service issues that arise during construction would
be mitigated in coordination with local authorities, as needed.
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Chapter 3 Changes

The changes to Chapter 3 added and updated environmental information
for the resource areas, particularly regarding the groundwater areas and
results of recent groundwater exploration activities addressed in the
Supplemental Draft EIS. A discussion of greenhouse gases/climate change
and the recently vacated Clean Air Mercury Rule were also provided.
Changes include:

Added baseline information to all resource areas in the expanded groundwater area and
made minor changes to several tables and text due to regulatory changes and corrections to
baseline data. Made changes to figures to accommodate the groundwater areas.

Provided information that on February 8, 2008, the Clean Air Mercury Rule was vacated
by United States Court of Appeals for the District of Columbia Circuit.

Added the results of the exploratory groundwater drilling program, aquifer testing, and
groundwater modeling conducted by the Co-owners to support the use of groundwater as a
backup water supply. Provided background information of groundwater uses near the
proposed Project.

Added background information on greenhouse gases and climate change.
Provided additional information regarding mercury emissions affecting surface waters.

Updated the archaeological investigations and information on historical resources
conducted for the proposed Project (i.e., for both the proposed Big Stone Il plant site and
the transmission corridors) and discussed associated findings.

Transferred the discussion of Native American consultations to Chapter 6.




CHAPTER 3
AFFECTED ENVIRONMENT

3.0 Affected Environment

Chapter 3 provides descriptions of the existing environmental conditions of the areas that may be
impacted by constructing and/or operating the proposed Project. This chapter provides the reader with
an understanding of the affected environment for physical, biological, and human resources. Physical
resources include air quality, water resources, geology, minerals, soils, paleontology, infrastructure,
waste management, and noise. Biological resources include vegetation, wildlife, fisheries, special
status species, and wetland/riparian areas. Human resources include social and economic values,
environmental justice, visual resources, cultural resources, and Native American religious concerns.
Federal, State, and local regulations that apply to managing these resources are also discussed in
context to the existing environment. Specific impacts from constructing and operating the proposed
Project are discussed in Chapter 4.

The geographical setting for each resource is defined in this chapter for the proposed Big Stone Il
plant, the proposed groundwater areas, and the proposed transmission corridors, the Hankinson
transmission line, and modifications to existing substations within the proposed corridors. The
geographical setting differs for each resource, and for each component of the proposed Project. The
States of South Dakota and Minnesota have jurisdiction over determining the specific routes within the
proposed corridors under their permitting processes. Therefore, the geographical settings for the
proposed transmission lines are three- to four-mile-wide corridors instead of specific routes. As
discussed in Section 2.3.3, each transmission alternative comprises several proposed corridors. The
substations that would be modified and the relocation of the Canby Substation for the proposed Project
are within the proposed corridors and in general, have the same geographic setting.

3.1  Air Quality

3.1.1 Introduction

This section presents a general overview of the existing climate and air quality of the region, serving as
a basis for examining the effects of emissions from constructing and operating the proposed

Big Stone 11 plant, groundwater wells, and pipeline system, and the proposed transmission lines and
substation modifications. Long-term climatic factors and short-term weather fluctuations are both
considered part of the air quality resource. Prevailing regional and local climatic conditions would
affect the dispersion of air pollutants emitted from the proposed plant. Understanding the regional
meteorology and climate is necessary to estimate the impact of the proposed Project’s emissions on
ambient air quality. The overview includes summaries of long-term patterns of winds, precipitation,
and temperature; provides the national and State air quality standards that must be met at all times; and
gives the current status of air quality in the proposed Project area at standard temperature and pressure.

This section also presents background information on greenhouse gas (GHG) emissions, including
CO, emission statistics, causes of climate change, GHG definitions, status of domestic and
international efforts to control GHG, and potential reduction options available to electric generators
and other participants.
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Regulatory Background

The Clean Air Act and its amendments (CAA) require the U.S. Environmental Protection Agency
(USEPA) to set National Ambient Air Quality Standards (NAAQS) for pollutants considered harmful
to public health and the environment. Air quality standards specify acceptable upper limits of
pollutant levels for each pollutant. The CAA established two types of NAAQS. Primary standards set
limits to protect public health, including the health of "sensitive" populations such as asthmatics,
children, and the elderly. Secondary standards set limits to protect public welfare, including protection
against decreased visibility and damage to animals, crops, vegetation, and buildings.

Air quality is defined as a concentration of pollutants in the atmosphere compared to established
standards. Both long-term climatic factors and short-term weather fluctuations contribute to air quality
because they affect dispersion and pollutant concentrations. Physical effects to air quality depend on
the characteristics of the receptors and the type, amount, and duration of exposure to any given air
pollutant. Air quality standards specify acceptable upper limits of pollutant concentrations and
duration of exposure. These standards differ with different pollutants.

The USEPA Office of Air Quality Planning and Standards has set NAAQS for six principal pollutants,
which are called "criteria” pollutants. These pollutants are listed in Table 3.1-1. Units of measure for
the standards are micrograms per cubic meter (ug/m°) of air and parts per million by volume. For the
listed pollutants, South Dakota and Minnesota air quality standards are the same as these Federal
standards.

There are no State or Federal ambient air quality monitoring sites in the vicinity of the proposed
Project.

Table 3.1-1. National Ambient Air Quality Standards

Primary Secondary
Standards Averaging Standards
Pollutant (Lg/m®) Times (g/m®)
Carbon Monoxide (CO) 10,000 8-hour None
40,000 1-hour None
Lead 15 Quarterly 2
average
Nitrogen Dioxide 100 Annual® a
Particulate Matter (PMg)° 150 24-hour a
Particulate Matter (PM,5)° 15.0 Annual’ a
35 24-hour a
Ozone 157 8-hour a
Sulfur Oxides 80 Annual’ e
365 24-hour €
- 3-hour 1,300

*Same as primary standards.

®Arithmetic mean.

°PMy, — particulates with aerodynamic diameter less than 10 micrometers.
9PM, 5 — particulates with aerodynamic diameter less than 2.5 micrometers.
Secondary Standards for Annual and 24-hour averaging times do not exist.

Source: USEPA, 2008c.
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Greenhouse Gas Emissions and Climate Change

Climate change refers to changes in many climatic factors such as temperature, precipitation, or wind
lasting for an extended period. There continues to be a degree of uncertainty surrounding the
contemporary causes of climate change, but it may result from:

e Natural factors such as solar and orbital variations.
e Natural processes within the climate system (e.g., ocean circulation changes).

e Human activities that change the atmosphere’s composition (e.g., land use changes,
burning fossil fuels) and the land surface.

A large number of scientists believe that global warming is occurring and causing climate change.
They also believe GHGs are major contributors to global warming and climate change. Assessments
by the Intergovernmental Panel on Climate Change (IPCC) suggest that the Earth’s climate has
warmed between 0.6 and 0.9 degrees Celsius over the past century and that human activity affecting
the atmosphere is “very likely” an important driving factor." The IPCC’s Fourth Assessment Report
(Summary for Policymakers) states, “Most of the observed increase in globally averaged temperatures
since the mid-20th century is very likely due to the observed increase in anthropogenic greenhouse gas
concentrations.” It goes on to state, “The observed widespread warming of the atmosphere and ocean,
together with ice mass loss, support the conclusion that it is extremely unlikely that global climate
change of the past 50 years can be explained without external forcing, and very likely that it is not due
to known natural causes alone.”

GHGs are gases that trap heat in the earth's atmosphere by absorbing and re-emitting solar radiation.
GHGs such as water vapor and carbon dioxide (CO;) occur naturally and are emitted to the atmosphere
through natural processes and human activities. The IPCC estimates that water vapor is responsible
for 60 to 80 percent of the world’s greenhouse effect (IPCC, 2001). Other GHGs (e.g., fluorinated
gases) are created and emitted solely through human activities. The principal anthropogenic> GHGs
and their origins are:

e CO; enters the atmosphere through the burning of solid waste, wood, and fossil fuels (oil,
natural gas, and coal) and also as a result of other chemical reactions (e.g., manufacture of
cement). CO; is removed from the atmosphere or "sequestered™ naturally by plants,
dissolved in the oceans, or stored below the earth’s surface.

e Methane (CHy,) is emitted during the production and transport of coal, natural gas, and oil.
Methane is also emitted from livestock, agricultural processes, and organic waste decay.

¢ Nitrous oxide (N2O) is emitted during the combustion of fossil fuels and solid wastes, as
well as during agricultural and industrial activities.

e Fluorocarbon gases such as perfluorocarbons, hydrofluorocarbons, and sulfur hexafluoride
are some of the strongest GHGs known to man. They are emitted from a variety of
industrial processes.

! According to the IPCC “very likely” indicates that there is a 90 percent chance that this is the case.

Anthropogenic means those effects, processes, materials or objects that are derived from human activities, as opposed to those occurring
in natural environments without human influences. A substantial increase in anthropogenic GHG emissions coincides with the Industrial
Revolution.
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According to the IPCC Fourth Assessment Report (IPCC, 2007) most of the observed increase in
global average temperatures since the mid-20th century is very likely due to the observed increase in
anthropogenic GHG concentrations. The increase in GHG emissions related to human activities
increased 70 percent from 1970 to 2004, according to the report.

At present, the U.S. emits approximately one-fourth of the world’s GHGs (National Center for Public
Policy, 2008). The nation’s CO, emissions from energy consumption were estimated by the

Energy Information Administration (EIA) to be about 5.9 billion metric tons® in 2006. Another

0.3 billion metric tons of CO, equivalent emissions came from energy-related GHGs other than CO..
Total GHGs for the U.S. related to energy and non-energy sources were estimated to be over

7.1 billion metric tons in 2006 (EIA, 2007). CO, emissions from energy consumption is projected to
rise to 6.4billion metric tons by 2030 (EIA, 2009). Further, worldwide, CO, emissions are projected to
increase substantially, primarily as a result of increased development in China and India. Petroleum
use primarily due to transportation is the largest fuel source of CO, emissions from energy
consumption in the U.S., estimated by EIA to be approximately 2.5 billion metric tons, or 42 percent
of the total, in 2006 (EIA, 2009).

Electricity generation and transportation are the biggest sources of energy-related GHGs in the U.S.
Figure 3.1-1 below shows the 2008 EIA estimates of CO, emissions for the U.S. by sector and fuel
source (EIA, 2009).

Residential,

363,6% Petroleum,
Commercial, Other, 12, 38,2%  Natural Gas,
219 . 4% 0% 371,16%
Electric Industrial,
Power, 2,380, 1,019,17%
41%
Coal, 1,960,
Transportation 82%

1,902, 32%

Source: EIA, 2009.
Figure 3.1-1 2008 CO, Emissions in Millions of Metric Tons

As the figure shows, the electric power sector emitted approximately 40 percent of total CO, emissions
in the U.S. in 2007. Of the total electric power sector emissions, coal-fired generation contributed to
approximately 83 percent of that total. CO, emissions, as well as other GHG emissions, would likely
continue to grow if it were not for domestic and international regulatory and legislative efforts.

8 A metric ton equals approximately 2,204.6 pounds. A ton equals 2,000 pounds.
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GHG emissions and the impact on climate change are viewed as global problems with many parties
taking action now to attempt to make significant reductions in the future. International efforts have
been ongoing for many years. Under the Kyoto Protocol, 37 industrialized countries signed an
international agreement linked to the United Nations Framework Convention on Climate Change. The
agreement set binding targets for the industrialized countries and the European community for
reducing GHG emissions by five percent below 1990 levels. Kazakhstan and the U.S. were the only
two countries that did not ratify the treaty.

P signed and ratified.
Signed, ratification pending.
B signed, ratification
declined.
No position.

T

Source: UNFCCC, 2008
Figure 3.1-2 Kyoto Protocol Participation

In 2005, the Emission Trading Scheme was implemented. It was the world’s first mandatory carbon
trading program that caps the amount of CO; that can be emitted from large installations. The first
phase ran from 2005 through 2007, and the second phase runs from 2008 to 2012. It consists of a
cap-and-trade system allowing participants to trade allowances to meet compliance requirements.
While the program has many problems, including the grandfathering of too many allowances and the
lack of emission reductions in many countries, so far it has been viewed as a huge success by many
measures. In December 2007, the Indonesian government hosted a two-week meeting focusing on a
future agreement on how to tackle climate change. More than 10,000 participants, including
representatives of more than 180 countries met and adopted a “road map” to negotiate a global climate
change agreement for the post 2012 period by 2009. The U.S. was at the meeting and will be a party at
future meetings. In June 2008, more than 2,000 participants from 170 countries met in

Bonn, Germany to discuss commitments for parties to the Kyoto Protocol. The objective of these
negotiations was to clarify tools and identify options regarding the rules available to industrialized
countries under the Kyoto Protocol to reach their emission reduction targets beyond the first phase of
the Protocol in 2012. The outcome was a better understanding on what countries would ultimately like
to see written into a long-term agreement to address climate change. More targeted proposals to
reduce GHGs were requested for the next meeting. Delegates reconvened in August 2008 in

Accra, Ghana, and in Poznan, Poland, in December 2008. At least four more major conferences
were scheduled for 2009, concluding in Copenhagen, Denmark, in December.

The U.S. is lagging behind international efforts, but is committed to future planning. Efforts by States
and many market participants are well underway, while actions at the Federal level are somewhat
further behind. More than half of the U.S. and many Canadian provinces have either set their own
reduction targets or have joined regional initiatives focused on reducing GHGs. Figure 3.1-3 shows
State GHG emission reduction targets and Table 3.1-2 shows State GHG emission targets.
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Source: Pew, 2008.

2020 Target

10% Below 1990

1990 Levels

10% Below 2000

2000 Levels

10% Below 2000 Levels
15% Below 2005 Levels
<30% Below BAU Levels

JECHEEN

Figure 3.1-3 State GHG Emission Reduction Targets

Table 3.1-2. State GHG Emission Targets

Entity

Target

Arizona: State-wide

2000 levels by 2020; 50% below 2000 by 2040

California: State-wide

2000 levels by 2010; 1990 levels by 2020; 80% below 1990

California: Major
industries

1990 levels by 2020

Connecticut: State-wide

1990 levels by 2010: 10% below 1990 by 2020; 75-85% below 2001 levels in the
long-term

Florida: State-wide

2000 levels by 2017; 1990 levels by 2025; 80% below 1990 levels by 2050

Florida: Electric Utilities

2000 levels by 2017; 1990 levels by 2025; 80% below 1990 levels by 2050

Hawaii: State-wide

1990 levels by 2020

Illinois: State-wide

1990 levels by 2020; 60% below 1990 levels by 2050

Maine: State-wide

1990 levels by 2010; 10% below 1990 by 2020; 75-80% below 2003 long-term

Massachusetts: State-
wide

1990 levels by 2010; 10% below 1990 by 2020; 75-85% below 1990 long-term

Massachusetts: Electric
Utilities

10% below 1997-1999

Minnesota: State-wide

15% below 2005 levels by 2015; 30% below 2005 levels by 2025; 80% below 2005
levels by 2050

New Hampshire: State-
wide

1990 levels by 2010; 10% below 1990 by 2020; 75-85% below 2001 long-term

New Hampshire: Electric
Utilities

1990 levels by 2006

New Jersey: State-wide

1990 levels by 2020; 80% below 2005 levels by 2050

New Mexico: State-wide

2000 levels by 2012; 10% below 2000 by 2020; 75% below 2000 by 2050

New York: State-wide

5% below 1990 by 2010; 10% below 1990 by 2020

Oregon: State-wide

Stabilize by 2010; 10% below 1990 by 2020; 75% below 1990 by 2050

Rhode Island: State-wide

1990 levels by 2010; 10% below 1990 by 2020

Vermont: State-wide

1990 levels by 2010; 10% below 1990 by 2020; 75-85% below 2001 long-term

Virginia: State-wide

30% below business as usual (BAU) levels by 2025

Washington: State-wide

1990 levels by 2020; 25% below 1990 levels by 2035; 50% below 1990 levels by 2050

Source: Pew, 2008.
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Further, many State public utility commissions are requiring utilities to assess the impact of GHG
regulations in Integrated Resource Plans. Moreover, the investment community and shareholders are
also finally seeing that GHG regulation is coming and poses a risk to value for some assets. In
addition, allowance trading markets and voluntary reduction programs like the Chicago Climate
Exchange and The Green Exchange hosted by the New York Mercantile Exchange are seeing
increased trading volume. Emission registries are also increasingly being established in various States
and at the Federal level, forcing energy companies to report GHG emissions and develop baselines.

Many States have already joined regional initiatives to curb GHG emissions. Figure 3.1-4 shows the
several regional initiatives that are in various stages of development.

. Regional Greenhouse Gas Initiative RGGI
RGGI Observer

M Midwestern Regional GHG Reduction Accord
MRGHGRA Observer
Western Climate Initiative
Western Climate Initiative Observer

Source: Pew, 2008.
Figure 3.1-4 Regional Initiatives

The Regional Greenhouse Gas Initiative, established in December 2005 for States in the northeast
U.S., was the first mandatory U.S. cap-and-trade program for CO,. The CO, emission caps are set to
decrease GHG emissions over time and would result in levels that are 10 percent below 2009 levels by
2018. It regulates CO, emissions from electric generating stations located in 10 northeastern States,
including Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey,
New York, Rhode Island, and Vermont. Generators will comply with this program by holding
allowances equal to annual emissions. For the most part, allowances will be auctioned off causing
each generator to bear the full cost of emissions.

The Midwestern Greenhouse Gas Reduction Accord includes six States (Illinois, lowa, Kansas,
Michigan, Minnesota, and Wisconsin) and one Canadian province (Manitoba). The accord’s current
goals are to reduce GHG emissions between 15 to 25 percent below 2005 levels by 2020 and between
60 to 80 percent below 2005 levels by 2050. They plan to achieve these targets through the
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implementation of a multi-sector cap-and-trade system, as well as, additional steps such as low-carbon
fuel standards, and regional funding and incentive mechanisms. Further, participants will also
establish a GHG emissions reductions tracking system.

The Western Climate Initiative includes seven western States (Arizona, California, New Mexico,
Oregon, Washington, Utah, and Montana) and three Canadian provinces (British Columbia, Manitoba,
and Quebec). The group established an economy-wide GHG emissions target of 15 percent below
2005 levels by 2020 and agreed to establish market-based mechanisms by August 2008 to help achieve
these targets.

At the Federal level, there was very little action until 2007 to legislate GHG at the national level. In
fact, many legislators did not acknowledge that GHGs were a problem until just a couple of years

ago. Only a few proposals were issued by senators prior to 2007. Then in 2007, Federal legislators
began moving more rapidly toward a national GHG program by introducing more than eleven
proposals for national GHG legislation, and a few more were issued in 2008. A summary of currently
proposed carbon legislation before the U.S. Congress is presented in Table 3.1-3 (in order of date
introduced). Given the public awareness of GHG issues and the recent focus by Congress, it is
reasonable to expect that some level of GHG legislation would be implemented by Congress within the
next four years.

Each one of the proposals in Table 3.1-3 varies in the timing of implementation and the size of GHG
emission caps. Some of these proposals strictly target the electric sector, but most target multiple
sectors including electric, residential, commercial, industrial, and transportation. According to a recent
EIA study of the Lieberman-Warner Climate Securities proposal (S.3036), the electric sector is
expected to provide the vast majority of the GHG emission reductions. Figure 3.1-5 shows the
projected CO, emission reductions by sector for each case relative to the EIA’s reference case. In all
cases, the reductions that are expected to be achieved by the electric sector are greater than 80 percent.

The projected GHG emission reductions for the electric sector are expected to be achieved in a number
of different ways. In the short-term, reduction options for the electricity sector are limited, but they
can be very effective. They include, among others, options such as energy efficiency, stand-by-loss
reduction projects, renewable power installation, offset project development, and biomass. In the long
run, more expensive options will be available, and these options will be able to provide significantly
more reductions, although at a higher cost. These options include, among others, new nuclear capacity
and carbon capture and sequestration for new and existing coal plants. Figure 3.1-6 shows an
illustration of a marginal abatement curve with options to reduce GHGs for the electric sector
highlighted. The vertical scale represents the marginal cost of abatement in dollars per ton of carbon
dioxide equivalent (COy), while the horizontal scale represents the amount of CO,. emissions that
each option can abate. Further reductions are also expected to be achieved through the retirement of
older and less efficient natural gas, oil, and coal plants. According to the EIA study of the
Lieberman-Warner Climate Securities proposal (S. 2191), well over 300 gigawatts of existing capacity
would be expected to retire under this proposed national GHG regulation by 2030. The study projects
that most of these retirements would be older, less efficient oil, gas, and coal units.
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Table 3.1-3. Summary of Carbon Legislation Introduced in the U.S. Congress

Sponsor

Bill (Date Introduced) Purpose
S.280: Climate Senator Joseph Establish the Climate Change Credit Corporation. The USEPA would be charged with
Stewardship and Lieberman creating and maintaining the National Greenhouse Gas Database, as well as determining the
Innovation Act of 2007 (January 12, 2007) rate of decline of the capped emissions. A large part of the bill’s implementation

Lieberman-McCain Bill

requirements falls to the Secretary of Commerce, who would be in charge of various efforts
to stimulate “technologies that result in reduced [GHG] emissions,” as well as specific
wording to further research in nuclear energy.

S.309: Global Warming
Pollution Reduction Act

Senator Bernard Sanders
(January 16, 2007)

To stabilize average global warming pollution concentrations globally at or below
450 parts per million in CO; equivalent, and creates a milestone schedule for reducing CO,
through 2050.

S.317: Electric Utility
Cap and Trade Act of
2007

Senator Dianne
Feinstein
(January 17, 2007)

Amends the Clean Air Act to require the USEPA to establish an allowance trading program
to address GHG emissions from electric generating facilities that: (1) have a nameplate
capacity greater than 25 megawatts; (2) combust GHG emitting fuels; and (3) generate
electricity for sale. Provides for annual tonnage limitations for GHG emissions from such
facilities for 2011-2020.

H.R. 620: Climate
Stewardship Act of 2007

Representative John
Oliver
(January 22, 2007)

Sister bill to S. 280 - It seeks the same Climate Change Credit Corporation to moderate a
trading scheme, as well as the USEPA to establish a National Greenhouse Gas Database,
and set the declining cap on emission credits. Unlike S.280, it does not include a laundry
list of GHG-reducing technological efforts on the part of the Secretary of Commerce.

S. 485: Global Warming
Reduction Act

Senators John
Kerry/Olympia Snowe

Economy-wide cap and trade program designed to reduce to 1990 levels by 2020. 2.5%
reduction per year thereafter.

H.R. 1590: Safe Climate
Act of 2007

Representative Henry
Waxman
(March 20, 2007)

Cap and trade bill directs the USEPA to establish a cap and trade system to achieve a two
percent reduction in GHG emissions each year from 2010 through 2050. It also requires
that 20 percent of America’s electricity come from renewable sources by 2020 and that
federal vehicular emissions standards match those set by the California Air Resources
Board.

S.1168: Clean
Air/Climate Change Act
of 2007

Senator Lamar
Alexander
(April 19, 2007)

Establish a CO; allowance trading program for affected units in the U.S.

S.1177: Clean Air
Planning Act of 2007

Senator Thomas Carper
(April 20, 2007)

Establish a cap and trade program, along with addressing other pollutants.

S.1227: Clean Coal Act
of 2007

Senator John Kerry
(April 26, 2007)

Establish CO, new source performance standards for new coal-fired electric generating
units.

S.1766: Low Carbon
Economy Act of 2007

Senator Jeff Bingaman
(July 11, 2007)

Establish an emissions trading scheme, but does not specify a cap, declining or otherwise,
and would allow emitters to compensate any emissions credit shortage by depositing money
into the Energy Technology Deployment Fund. It also says that the market for these
credits, and all decision-making related to allowing international credits to be traded, would
reside with the President.

H.R. 4226: Climate
Stewardship and
Economic Security Act
of 2007

Representative Wayne
Gilchrest
(November 15, 2007)

It establishes the Carbon Market Efficiency Board, which can bail out any market sector
that seems to be suffering under the cap and trade system.

H.R. 5575: Moratorium
on Uncontrolled Power
Plants Act of 2008

Representatives Henry
Waxman and Edward
Markey

(March 11, 2008)

To establish a moratorium on coal-fired power plant approvals unless technology to capture
and sequester CO, emissions is proposed.

S.3036: Climate
Security Act of 2008
Lieberman-Warner Bill

Senator Joseph
Lieberman
(May 21, 2008)

Establish: (1) a GHG registry and (2) a GHG emission allowance transfer system for
covered facilities, including specified facilities within the electric power and industrial
sectors and facilities that produce, or entities that import petroleum- or coal-based
transportation fuel or chemicals. Sets forth emission allowances for 2012-2050, with a
declining cap on GHGs.

H.R. 6316:
Climate MATTERS Act

Representatives

Lloyd Doggett, Earl
Blumenauer, and Chris
Van Hollen

(June 19, 2008)

Establish a GHG cap-and-trade scheme that caps emissions at 80 percent below 1990 levels
by 2050. It also initially auctions 85 percent of all emission allowances and moves to
100 percent by 2020.

H.R. 2454:

American Clean Energy
and Security Act of
2009

Representatives Henry
Waxman and Edward
Markey

(May 15, 2009)

Establish performance standards for coal plants, a cap and trade scheme that caps
emissions at 83 percent below 2005 levels by 2050. The proposal also includes national
renewable portfolio standard, provisions to deploy smart grid technology, greenhouse gas
reporting requirements, and energy efficiency provisions.
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The energy needs of the U.S. and the rest of the world are vast, and fossil fuels will likely continue
to play a major role in serving those needs for decades to come. Fossil resources like coal and
natural gas are abundant, especially in the U.S. Further, clean technologies are under development,
and no single technology will provide all of tomorrow’s energy. Some low-carbon energy
technologies for the electric sector that are under development will likely be commercially available
in the foreseeable future, including advanced nuclear generation, carbon capture, and sequestration
technology, Integrated Gasification Combined Cycle (IGCC), and advanced solar, wind, and biomass
technologies.

3.1.2  Big Stone Il Plant Site and Groundwater Areas

The proposed Big Stone 1l plant site is located in eastern South Dakota, as illustrated in Figure 2.2-1.
Figure 2.2-4 shows the location of the proposed groundwater areas. The terrain in these areas is
characterized by a generally flat landscape consisting primarily of agricultural lands.

Milbank, South Dakota, has a second order climate station with a long history of observations in the
area and is quite representative of the local and regional climate. The region has a continental climate
classification and is subject to frequent intrusions of continental polar air throughout the year, with an
occasional Arctic air mass outbreak during the winter. This particular region can experience great
temperature extremes throughout the year, with the record low winter temperature reaching minus

41 degrees Fahrenheit (°F) and a record high summer temperature of approximately 109 °F.

Table 3.1-4 summarizes the normal temperatures for the region.

Table 3.1-4. 1971 - 2000 Normal Temperatures (Milbank, South Dakota)

Element | Jan | Feb | Mar | Apr | May | June | July | Aug | Sept | Oct | Nov | Dec | Annual
Max °F 216 | 276 ] 391 | 557 | 701 | 79.2 | 842 | 820 | 729 |59.7 | 395 | 26.3 54.8

Min °F -0.3 731201 | 329 | 453 | 550 | 59.2 | 571 | 46.8 | 341 | 19.6 5.8 31.9
Source: High Plains Regional Climate Center, 2005.

Similar extremes can be seen for precipitation patterns. Typically, summers provide abundant rainfall,
while winters provide significant snowfall, both of which replenish the moisture content in the soil and
contribute to groundwater recharge. However, it is not uncommon to have weeks during which limited
precipitation may fall, resulting in drought conditions. Yet, occasional heavy precipitation events can
result in lowland flooding; and when accompanied by high winds in the winter, extreme blizzards.
Rainfall occurs predominantly from April through October. Precipitation averages 25.4 inches per
year with an historic (1885 through 2001) annual maximum of 34.1 inches and an historic annual
minimum of 8.3 inches. The highest historic one-day rainfall event was 6.9 inches on April 26, 1954.
Snowfall generally occurs from November through March but has occurred as early as September and
as late as May. Average annual snowfall is 47.4 inches with an historic annual maximum of

82.2 inches. The highest historic one-day snowfall event was 19 inches on March 4, 1985.

Table 3.1-5 summarizes the normal (defined as the average over 30 years) precipitation and snowfall
for the region.
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Table 3.1-5. 1971 - 2000 Normal Precipitation (Milbank, South Dakota)

Element
(inches) Jan | Feb | Mar | Apr | May | June | July | Aug | Sept | Oct | Nov | Dec | Annual

Precipitation 053 | 043 | 136|216 247 | 346 | 344 | 264 ] 191 215| 110|040 | 22.05

Snow 7.8 7.5 72 |24 0.1 0.0 0.0 0.0 00 |05 |39 |55 36.9

Source: High Plains Regional Climate Center, 2005.

A wind rose gives a very succinct but information-laden view of how wind speed and direction are
typically distributed at a particular location. The wind rose shows the frequency of winds blowing
from particular directions. The length of each "spoke™ around the circle is related to the frequency of
time that the wind blows from a particular direction. Each concentric circle represents a different
frequency, emanating from zero at the center to increasing frequencies at the outer circles. The wind
rose shown in Figure 3.1-7 is broken down into discrete frequency categories that show the percentage
of time that winds blow from a particular direction and at certain speed ranges. The wind rose uses

16 cardinal directions, such as north, north-northeast, northeast, etc. The nearest meteorological
station that provides data representative of the proposed Big Stone Il plant area wind climate is Huron,
South Dakota. The data for the wind rose in Figure 3.1-7 are for the five years, 1988-1992. As
illustrated in this figure, the predominant wind directions are from the northwest to the southeast and
from the south-southeast to the north-northwest. The northwesterly wind pattern occurs most often
during the late fall, winter, and early spring. During the summer months, the wind direction tends to
be from the south toward the north. Although calm or light wind conditions do occur, wind speeds are
typically above 10 miles per hour, which yields good meteorological conditions to disperse pollutant
emissions.

Three important meteorological factors influence the dispersion of pollutants in the atmosphere:
mixing height, wind (speed and direction), and stability. Mixing height is the height above ground
where air from the near surface mixes upward by convection (instability) and turbulence. The degree
to which pollutants are diluted in this mixed layer up to the mixing height is determined by local
atmospheric conditions, terrain, and source location. Mixing heights vary between day and night and
with different weather systems and seasons. For the proposed Big Stone Il plant area, conditions that
lead to poor air quality are infrequent and short in duration (Holzworth, 1972). The mean annual
afternoon convective mixing height is in excess of 1,400 meters (4,593 feet), and the mean winter
morning mixing height is about 400 meters (1,312 feet) (Holzworth, 1972). Temperature inversions
can occur any time of year due to nighttime radiation cooling or large-scale weather systems, causing
cool air to be trapped near the ground. Inversion conditions near a source of pollutants can cause air
pollutant levels to rise, as the pollutants are not being dispersed effectively. However, temperature
inversions and low wind speeds are an infrequent and short-term occurrence (i.e., do not last more than
a day or two in this area) (Holzworth, 1972).

The South Dakota Department of Environment and Natural Resources (SDDENR) determined that in
the proposed Big Stone Il plant area, the concentrations of the criteria pollutants for ambient air quality
are currently below the NAAQS. Thus, the area is considered to be in “attainment” of the NAAQS.

Table 3.1-6 provides a summary of emissions from the boiler at the existing plant for the year 2004.
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Table 3.1-6. Emissions from the Existing Big Stone Plant

Actual 2004
Emissions
Pollutant (tons per year)
Nitrogen oxides (NO,) 17,033
Sulfur dioxide (SO,) 14,296
PM;o? 1
CO 558
Volatile organic compounds (VOC) 123
Lead <0.01
Sulfuric acid (H,SO,4) mist 11
Fluorides 35
Mercury 0.09

*Particulate matter with aerodynamic diameter less than 10 micrometers

Source: Burns and McDonnell, 2005b.

In addition, approximately 4.23 million tons of CO, were emitted from the existing plant in 2004. CO,
is not a regulated pollutant.

Other activities at the existing Big Stone plant that contribute emissions of PM;q and affect the local air
quality are:

e Coal delivery and handling
e Ash disposal
e Fugitive dust from roads

These existing non-point sources of PMyg are further assessed in the environmental impacts section.

Mercury emitted from coal-fired power plants comes from mercury in coal, which is released when the
coal is burned. While fossil fuel-fired power plants are the largest source of human-generated mercury
emissions in the U.S., they contribute a small amount (about one percent) of the total annual emissions
worldwide. The USEPA has concluded that although mercury from U.S. coal-fired power plants is the
largest remaining source of anthropogenic mercury emissions, emissions associated with coal-fired
power plants are responsible for very little of the mercury present in U.S. waters, with the majority
resulting from historical production and sources outside the U.S.

In March 2005, the USEPA issued two new air quality rules related to emissions from utilities. The
first, the Clean Air Interstate Rule (CAIR), was intended to reduce the both nitrogen oxides (NOx) and
sulfur dioxide (SO,) air emissions that move across certain State boundaries, primarily in the eastern
U.S. USEPA’s modeling suggests that CAIR would significantly reduce the majority of coal-fired
power plant mercury emissions that deposit in the U.S. South Dakota was not subject to the CAIR.
Thus, the proposed Big Stone 11 plant site would not have been subject to the requirements of the rule.
The CAIR program was to take effect in 2009 and impose a cap-and-trade program for both NOx and
SO,. However, the U.S. Court of Appeals for the District of Columbia Circuit decided on

July 11, 2008, to vacate the CAIR in response to petitions for review challenging various aspects of
CAIR. At that time, the Court vacated CAIR and its associated Federal Implementation Plan in its
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entirety and remanded both to the USEPA to promulgate a rule that is consistent with the Court’s
opinion. On December 23, 2008, the D.C. Court of Appeals issued an opinion in response to a petition
for rehearing by the USEPA. The Court held that the CAIR shall remain in effect until USEPA
promulgates a new regulation that addresses the flaws that led to the court’s decision to strike down the
CAIR in the first place. The specific changes to the rule to be made by USEPA and associated
schedule for such changes are not known at the present time.

The second rule, the Clean Air Mercury Rule (CAMR), was intended to permanently cap and reduce
mercury emissions from coal-fired power plants throughout the U.S. for the first time. However, the
CAMR was vacated by the U.S. Court of Appeals for the District of Columbia Circuit on

February 8, 2008. It should be noted that the Court’s decision was not directed at the regulations
themselves (i.e., the standards of performance and cap-and-trade program established by CAMR), but
in the process USEPA used to promulgate the rule. If the USEPA reissues the same or similar mercury
regulations in the future, the proposed Big Stone Il plant would be subject to these regulations. Under
CAMR, “standards of performance” limiting mercury emissions from new coal-fired power plants
would have been established and a market-based cap-and-trade program would have been created to
reduce nationwide emissions of mercury from all coal-fired power plants. The rule would have been
implemented in two phases. The first phase would have been a cap of 38 tons per year (tpy). In the
second phase, which would have been implemented in 2018, coal-fired power plants would have been
subject to a second cap, to reduce emissions to 15 tpy upon full implementation. New coal-fired power
plants (i.e., those constructed on or after January 30, 2004) would have to meet stringent new source
performance standards in addition to being subject to the caps. USEPA considers the proposed

Big Stone Il plant a new coal-fired power plant.

The Federal Land Managers' Air Quality Related Values Work Group (FLAG) was formed to develop
a more consistent approach to evaluate air pollution effects on their resources. The goals of FLAG
have been to provide consistent policies and processes both for identifying air quality related

values (AQRVs) and for evaluating the effects of air pollution on AQRVS, primarily those in

Federal Class I air quality areas, but in some instances, in Class Il areas. Federal Class | areas are
defined in the CAA as national parks over 6,000 acres and national wilderness areas and memorial
parks over 5,000 acres, established as of 1977. All other areas are designated Class Il. The FLAG
guidance recommends completion of visibility and regional haze analysis for any Class | areas within
186 miles (300 kilometers) of the proposed Big Stone Il plant. There are no Class | areas within

186 miles of the proposed Big Stone Il plant site.

3.1.3  Transmission Corridors, Substations, and Other System Improvements

The climate and meteorology associated with the proposed corridors, existing substations, the
Hankinson transmission line, and the proposed Canby Substation relocation within the proposed
corridors are similar to those described for the proposed Big Stone Il plant site. Air quality standards
are also the same as those described for the vicinity of the proposed Big Stone Il plant site. No State or
Federal ambient air quality monitoring sites exist within the counties crossed by the proposed corridors
or the Hankinson line, in Minnesota, South Dakota, or North Dakota. Based on State-wide air quality
data from Minnesota, South Dakota, and North Dakota, the air quality in the area of the proposed
corridors and the Hankinson line is in attainment or is unclassified with respect to all criteria
pollutants.
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3.2 Water Resources

3.2.1 Introduction

This section describes the occurrence, characteristics, and existing uses of water in the proposed
Project area and vicinity. The area assessed for determining the proposed Project’s potential impacts
on water resources includes the proposed plant site and groundwater areas, proposed transmission
corridors, and substation locations, and nearby upstream and downstream water features that may
influence the proposed Project or be affected by it. Both surface water and groundwater are included,
as are features that govern the extent of these resources such as aquifers, lakes, and floodplains. The
existing uses and qualities of water in the proposed Project area are summarized here, and additional
detail is given for conditions of particular interest to impact and mitigation assessments. Federal,
State, and local agencies have important roles in managing water and its quality. These roles are
summarized in this section as needed to characterize existing conditions.

Related resources and their uses (e.g., wetlands or irrigation systems) are primarily described in other

sections of Chapter 3. However, some overlap between sections is needed to describe existing water-

related resources. Subsequently, Chapter 4 presents additional information about regulatory programs
as they affect potential water resource impacts and mitigation.

Groundwater

Groundwater resources are widespread in the proposed Project area, and they typically occur in
unconsolidated deposits of sand and gravel. Such zones are of glacial or alluvial (streamlain) origin,
and may be surficial or buried. Bedrock aquifers, usually sandstones, also occur at greater depths
(Hansen, 1990).

Groundwater withdrawals in the proposed Project area are primarily made from the unconsolidated
aquifers. The use of bedrock aquifers is usually limited by water availability, poorer water quality, or
the greater depth of pumping. Municipal supply and agriculture are the major groundwater uses.
Private wells are also scattered throughout the area. Aquifers are primarily recharged by rainfall and
snowmelt (Hansen, 1990). Recharge can occur at either short or long distances from a given point of
use. Groundwater and surface water exchanges occur along streams where channels intersect aquifers.

At many locations in the proposed Project area, groundwater quality reflects contamination from
agriculture, industry, or sanitation practices (Kume, 1985). Elevated nitrate concentrations are most
commonly associated with human sources (MPCA, 1999). Apart from these influences, groundwater
quality generally reflects the nature of geologic materials that serve as aquifers and recharge zones
(Chadima, 1994; USEPA, 1998a; MPCA, 1999; Winter, 1974). Aquifers in the region are naturally
enriched with sulfates, bicarbonate, iron, manganese, and boron (MPCA, 1999; Winter, 1974). Well
construction practices and residence time (the length of time that water is in contact with aquifer
materials) also influence groundwater quality (MPCA, 1999).

Floodplains

Floodplains are relatively low, flat areas of land that surround waterbodies and hold overflows during
flood events. Floodplains are often associated with rivers and streams, where they consist of
streamlain sediments forming levels (or “terraces”) deposited at different times along the watercourse.
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Protection of floodplains and related resource values was established by Executive Order (EO) 11988,
“Floodplain Management.”

From a policy perspective, the Federal Emergency Management Agency (FEMA) defines a floodplain
as any land area susceptible to being inundated by waters from any source (FEMA, 2005a). Within the
proposed Project area, zones of major interest from a potential flooding perspective are indicated on
Figure 3.2-1. Appendix C of Volume 111 of the Final Environmental Impact Statement (EIS) further
summarizes EO 11988, the FEMA floodplain program and appropriate uses of information presented
in Figure 3.2-1.

Surface Water

As shown on Figure 3.2-2, surface water resources are densely distributed throughout the proposed
Project area. They consist of rivers and streams (including channelized segments), lakes, and ponds in
a wide variety of settings and sizes. Agricultural drainage systems are extensive throughout the area
(USACE, 2004). They consist of ditches as well as buried tile drains.

Originating at Big Stone Lake, the Minnesota River is the major drainage in the proposed Project area.
The U.S. Army Corps of Engineers (USACE) operates the Lac qui Parle Flood Control and Water
Conservation Project along the river between Big Stone Lake and Montevideo, Minnesota. The
project consists of three dams and associated diversions that influence water flows and levels. In
addition to controlling floods, Lac qui Parle Project benefits include recreation and aquatic and wildlife
habitats. State and Federal wildlife refuges occur along this upper reach of the river, as described in
Section 3.4.

The Nationwide Rivers Inventory (NRI) is administered by the National Park Service (NPS). The
inventory program is an outcome of the Wild and Scenic Rivers Act and the Outdoor Recreation Act
of 1963. The NRI is a register of free-flowing river segments that potentially qualify as national wild,
scenic, or recreational rivers areas (NPS, 2004). By presidential directive and related Council on
Environmental Quality (CEQ) procedures, all Federal agencies must seek to avoid or mitigate actions
that would adversely affect one or more river segments identified on the NRI. The listing includes
free-flowing river segments believed to possess one or more “outstanding or remarkable” natural or
cultural values judged to be greater than local or regional significance.

The State of Minnesota also has a Wild and Scenic Rivers program as set forth in Minnesota Rules
Chapter 6105. The Minnesota Department of Natural Resources (MnDNR) administers the program,
in association with local agencies.

Minnesota Special Waters are those for which the State requires additional protection, particularly to
control potential pollution from construction site runoff. Special waters typically include scenic and
recreational river segments, trout lakes, trout streams, scientific and natural areas, and others.
Enhanced runoff controls and other practices are required for these areas.
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Water Quality Standards

In addition to their abundant quantity, surface water, and groundwater resources in the proposed
Project area have water quality characteristics that affect their uses. Water quality standards, and other
regulatory programs to manage and protect water resources, are in place at both State and Federal
levels. Because these programs are important for managing the existing and future uses of water, they
are summarized here and in Appendix D, Volume I11 of the Final EIS.

The Federal Clean Water Act (CWA) requires States to adopt water quality standards to protect the
nation’s waters. Water quality standards and associated programs for South Dakota and Minnesota are
discussed further in Appendix D, Volume I11 of the Final EIS. These standards define the physical and
chemical characteristics of surface water and groundwater that allow them to meet designated uses.
Examples of designated uses within the proposed Project area include drinking water, aquatic life and
recreation, agriculture, wildlife, fishing, swimming, irrigation, or industrial purposes. South Dakota
and Minnesota each assign numbers to their beneficial uses. These numbering systems are indicated in
Appendix D, Volume Il1. Beneficial uses for surface waterbodies in the proposed Project area are
indicated by a number on the tables in Appendix E, Volume III.

Water quality is assessed under State and Federal monitoring programs and regulated to the degree
possible through permits issued for various water uses or other activities. Such permits typically have
sampling, reporting, and compliance requirements. The CWA requires States to publish, every

two years, an updated list of water-quality “impaired” streams and lakes that are not meeting their
designated uses because of excess pollutants. The list, known as the 303(d) list, identifies surface
waterbodies that do not meet water quality standards for their designated beneficial uses. Threatened
waterbodies are those where water quality is trending toward not meeting applicable standards. These
waters are also included on 303(d) lists. Impaired waters within the proposed Project area are
described in the following sections.

3.2.2  Big Stone Il Plant Site and Groundwater Areas

Overall water use in Grant County, South Dakota, has been summarized in an earlier investigation and
is presented in Table 3.2-1 (Hansen, 1990). The information in the table provides a broad indication of
comparative levels of uses.

Table 3.2-1. Consumptive Water Use in Grant County, South Dakota

Water Use (million gallons per day)
Water User Groundwater Surface Water
Livestock 0.24 0.36
Public water supply 0.67 0.0
Power generation 0.03 2.59
Self-supplied domestic 0.05 0.0
Self-supplied commercial, industrial, or gravel mining 0.10 0.0
Irrigation 1.50 0.02
Total 2.59 2.97

Source: Hansen, 1990.

The existing plant operates as a zero wastewater discharge facility and does not use groundwater.
Water appropriated from Big Stone Lake is held in the existing holding pond. Site runoff discharges
are permitted under existing State-wide General National Pollutant Discharge Elimination System
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permit number SDRO0A145 issued by the SDDENR. The Grant-Roberts Rural Water System
currently supplies domestic water needed by the existing plant, and the existing plant uses an on-site
sanitary sewage treatment facility.

3.2.2.1  Groundwater

Local and Regional Aquifers

Groundwater occurs in alluvial aquifers along the Whetstone River and within deeper aquifers in the
regional area. The alluvial aquifer occurs in an approximately 0.5-mile-wide band along the river
floodplains in the vicinity of the proposed plant site. It consists of clay and silt with minor amounts of
sand and gravel (Jensen, 2004). The depth to water in the alluvium is generally less than 50 feet.

Regional investigations indicate that deeper groundwater, generally greater than 100 feet below the
ground surface (bgs), occurs under the proposed plant site, and proposed groundwater areas

(Jensen, 2004). The Veblen Aquifer consists of unconsolidated coarse sand and gravel, and likely
underlies the proposed plant site (Nelson and Wuolo, 2002). This aquifer has an approximate
thickness of 150 feet near Milbank, South Dakota, southwest of the proposed Project area, but thins
dramatically to the north and east, with a thickness of 20 to 30 feet at the Grant County and Minnesota
boundary (Hansen, 1990). It is likely that a thinner section of the aquifer underlies the remainder of
the proposed Project area. Pressures in the Veblen Aquifer are generally artesian, indicating confined
conditions. Municipal wells for Milbank as well as domestic and stock water wells are supplied by
this aquifer. Water in the aquifer is of mixed chemistry, with calcium and sulfate predominating, but
with significant concentrations of magnesium and bicarbonate. Total dissolved solids (TDS)
concentrations average 1,300 milligrams per liter (mg/l).

The Veblen Aquifer generally slopes from west to east at about 13 feet per mile. It is under confined
conditions in most of its extent, but is under water table conditions and is at or near the land surface in
the southern part of Township 121 North, Range 47 West (Hansen, 1990). Hydrogeological
investigation activities conducted by Otter Tail Power Company (OTP) during November 2006 to

June 2007 confirmed that some areas of the expanded groundwater area encountered shallow water
table conditions in the unconfined portions of the Veblen Aquifer. Recharge to the Veblen Aquifer is
by direct infiltration and percolation of precipitation where the aquifer is at the land surface, and
possibly by leakage through the overlying glacial till (Hansen, 1990). Average annual recharge has not
been quantified for the aquifer (SDDENR, 2007b). The influence of rainfall on well water levels has
been noted at the existing plant (OTP, 2005f).

Veblen Aquifer Characteristics Near the Proposed Plant Site

OTP drilled exploratory and groundwater production test wells between November 2006 and

June 2007 to assess the use of groundwater as a source of back-up water supply for the proposed plant.
Figure 3.2-3 shows the location of the exploratory pilot test holes drilled within the proposed Project
area. Wells PW1-2 and PW1-4 were drilled and installed during January 2007 as production test
wells, which are also shown on Figure 3.2-3. Information from the exploratory wells and pump tests at
the production test wells were used to characterize the groundwater resources in the proposed Project
area (Barr, 2007a, Appendix M1, Volume I11). The information obtained from the drilling program
and well testing provides definitive information about the Veblen Aquifer in the vicinity of the
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proposed plant site, such as thickness of the overlying clay zone, variability in aquifer thickness, and
transmissivity* characteristics at wells PW1-2 and PW1-4.

Well PW1-2 encountered an 81-foot thick, water-bearing sand, between 97 to 178 feet bgs. The
Veblen Aquifer in the area surrounding this well is overlain by 97 feet of clay, containing layers of
silty sand (up to five feet thick) and lenses of gravel, sand, and silt. The overlying clay serves to
confine the aquifer in this area. The potentiometric water level encountered in the well was

74 feet bgs (i.e., 23 feet above the top of the aquifer) and is indicative of a confined aquifer. The
potentiometric water level is the level to which water will rise in a tightly cased well. Transmissivity
and storativity® are estimated at 96,600 gallons per day per foot and a storativity value of

0.00047 (dimensionless), which is indicative of a confined aquifer. The saturated thickness at

Well PW1-2 is estimated to be 81 feet, based on the drilling information. Therefore, the estimated
average hydraulic conductivity® for this portion of the aquifer unit is 157 feet/day. This value of
hydraulic conductivity is characteristic of gravelly sand, which is the type of material encountered in
the boring for Well PW1-2.

Well PW1-4 encountered a 64-foot thick, water-bearing sand, between 121 to 185 feet bgs. The
aquifer in the area surrounding this well is overlain by 121 feet of clay, containing layers of sand (up to
eight feet thick), silt (up to four feet thick), and lenses of cobbles, gravel, sand, and silt. The overlying
clay serves to confine the aquifer in this area. The water level of 117 feet bgs encountered in the well
(i.e., four feet above the top of the aquifer) is indicative of a confined aquifer. Transmissivity and
storativity are estimated at 9,874 gallons per day per foot and a storativity value of 0.0147, which is
indicative of a confined aquifer. The saturated thickness at Well PW1-4 is estimated to be 64 feet,
based on the drilling information. Therefore, the estimated average hydraulic conductivity for this
portion of the aquifer unit is 21 feet/day. This value of hydraulic conductivity is characteristic of fine
to medium sand, which is the type of material encountered in the boring for Well PW1-4. The
transmissivity of the aquifer materials at PW1-4 is about 10-times less than the transmissivity at
PW1-2. This appears to be due to the finer-grained deposits at PW1-4 and the smaller saturated
thickness.

Aquifers Underlying the Veblen Aquifer

Additional groundwater resources in the vicinity of the proposed plant site occur in the Milbank
granite wash aquifer and the Dakota Formation (Hansen, 1990; Jensen, 2004; Nelson and Wuolo,
2002). The granite wash aquifer consists of uncemented coarse sand derived from weathering of the
Milbank granite. The extent and water supply capability of this aquifer are relatively unknown; some
stock watering and domestic wells withdraw water from it. Thickness of this aquifer at the proposed
plant site is approximately 40 feet. Depth to the granite wash aquifer varies widely. Water quality is
dominated by sodium and sulfate. The Dakota Formation, of Cretaceous age, consists of fine-grained
sandstone and interbedded shale at depths of approximately 1,200 feet bgs regionally. It is separated
from the overlying unconsolidated aquifers by younger Cretaceous rocks such as the Pierre and Carlile
shales. These generally serve as confining units (Whitehead, 1996). Although the Dakota Formation
presents a highly dependable water source, its depth and relatively poor water quality make it less
attractive as a supply to wells.

4 Transmissivity is the rate at which water is transmitted through a unit of width of an aquifer.
Storativity is the volume of water an aquifer releases or intakes per unit surface area of the aquifer per unit change in head.
6 Hydraulic conductivity is a measure of an aquifer’s ability to transmit water.
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Groundwater Quality

Near-surface groundwater quality throughout the proposed Project area varies with land use, rainfall,
and other factors that affect aquifer recharge. Groundwater quality in the Veblen Aquifer is
characterized by fairly high concentrations of TDS and other water quality parameters or constituents.
Published TDS values range from 880 to 3,000 mg/l, with an average of 1,300 mg/l (Hansen, 1990).
The average exceeds the listed South Dakota water quality standard of 1,000 mg/I. Similarly,
published groundwater background concentrations of sulfate range from 310 to 1,500 mg/l, averaging
590 mg/l, in comparison to the listed standard of 500 mg/l. Background concentrations published for
chloride range from two to 96 mg/I, with an average of 22 mg/l. These levels are below the listed
chloride standard of 250 mg/l. Water samples collected during exploratory well drilling indicate that
the Veblen Aquifer meets South Dakota water quality standards and would provide good water quality
as a supply source for the proposed Big Stone Il plant (OTP, 2007a).

Historical monitoring programs indicate that for the most part, groundwater quality at the existing
plant site and the northeastern portion of South Dakota is very mineralized and has naturally high
concentrations of sulfates (OTP, 2005f). Sulfate concentrations naturally exceed State water quality
standards (500 mg/l). Therefore, the ambient water quality (as an arithmetic mean of the data, plus one
standard deviation) would be used as the maximum allowable limit in any approved groundwater
discharge plan, according to State regulations.

Groundwater monitoring has been conducted at the existing plant site since 1971 (OTP, 2005f).
Currently, 18 wells are included in the monitoring program. Groundwater occurs generally between
40 to 60 feet bgs, but may range from less than 10 feet to more than 100 feet. Wide ranges in
groundwater elevations occur between wells and over the monitoring period of record at individual
wells. This is to be expected due to well construction differences and the influences of climatic
variation or regional withdrawals on aquifer recharge and water levels over time.

Groundwater monitoring at the existing plant site indicates that water quality at Well Number 1, which
has been monitored for 33 years, is similar to ambient conditions in the Veblen Aquifer. All measured
water quality constituents at Well 1 are within groundwater quality standards for regulated or
reportable constituents except for nitrates and sulfates (OTP, 2005f). It does not appear unusual that
these exceedances occur at Well 1, given the ambient water quality issues with nitrates and sulfates
regionally. It should be noted that in such cases, South Dakota provides for the applicable water
quality standard to be the ambient background condition.

The Co-owners have analyzed statistical trends in monitored water quality constituents in comparison
to derived assessment benchmarks. With minor isolated exceptions, the analytical results are well
within South Dakota groundwater quality standards. However, increasing trends against the statistical
benchmarks were noted for several constituents at a number of wells.

At wells monitoring the brine concentrator sludge pond, there are some exceedances of listed
standards. These concentrations are the result of past seepage from the pond, which has now been
corrected. Remedial actions (including lining the pond) were undertaken in 1992 to the satisfaction of
the SDDENR and no further leakage has occurred (Graumann, 2005). Increasing trends for chloride,
sodium, specific conductance, and sulfates have been observed on the eastern and southeastern sides of
the existing holding pond. Within the existing plant ponds (including the cooling pond, evaporation
pond, and holding pond), significantly increasing trends are indicated for alkalinity, chloride, total
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hardness, sodium, specific conductance, and sulfates (OTP, 2005f). Water quality in these ponds
fluctuates as a result of operational inflows and withdrawals, seasonal runoff contributions, and
variations in precipitation and evaporation (OTP, 2005f). It should be emphasized that the monitored
chloride concentrations are well below listed groundwater quality standards, and the sulfate
concentrations mirror background levels in the historical data for the Veblen Aquifer.

Groundwater Uses

Several Water Rights and Appropriation Permits for water from the Veblen Aquifer in Grant County
have been issued by the South Dakota Water Management Board. The SDDENR reports 33 water
permits/rights appropriating water from the Veblen Aquifer in Grant County. Water permit uses in the
vicinity of the proposed expanded groundwater area include: industrial (one permit); commercial (two
permits); municipal (one permit — Big Stone City); and irrigation (12 permits) (SDDENR, 2007b).
Domestic wells do not require permits from the State of South Dakota; therefore, the number of
domestic wells drawing water from the Veblen Aquifer is unknown. Domestic water in the area
surrounding the existing Big Stone plant is served by Big Stone City or the Grant-Roberts Rural
Water System. Big Stone City’s source of water is from the City of Ortonville, which secures its water
from wells located on the south end of Big Stone Lake between the Whetstone River and the
Minnesota River, and north of Highway 12. Grant-Roberts Rural Water System’s source of water is
from groundwater from the Antelope Valley aquifer, which is west-southwest of Milbank,
approximately 14 miles or more.

The SDDENR indicates that from 1979 through 2005, the average groundwater permitted for irrigation
from the Veblen Aquifer was 6,389 acre-feet annually. The reported average annual groundwater
pumped from the aquifer for irrigation during that time period was 819.3 acre-feet. The total average
withdrawal from all uses of the Veblen Aquifer in Grant County is expected to be less than

1,000 acre-feet annually (SDDENR, 2007b). Records on actual water use for the municipal, industrial,
and commercial users are not available.

3.2.2.2  Floodplains

FEMA maps indicate that isolated Zone A (100 year) floodplains exist (1) within the eastern part of
Section 11, Township 121 North, Range 47 West, near the coal delivery facility and coal storage pile
for the proposed plant; (2) within the North Fork and South Fork of the Whetstone River drainages and
other associated tributary drainages of the Whetstone River at the proposed plant site; and (3) within
the expanded groundwater area. These areas have not been determined by hydraulic analysis, and
were located by “approximate methods” (FEMA, 2004 and FEMA, 2007). The delineations are not
connected to any mapped stream or river. Although officially mapped as Zone A, they appear to be
isolated areas of ponding instead of zones (see Appendix C, Volume I1I of the Final EIS).

3.2.2.3  Surface Water

The proposed Project area is characterized by a subhumid continental climate, with mean annual
precipitation ranging from 20 to 24 inches (National Atlas, 1970). At the existing plant site and at
Milbank, the mean annual total precipitation is approximately 22.5 inches (OTP, 2005b). Total free
water surface evaporation (such as from a lake or pond) is approximately 24 to 28 inches per year.
Annual total values of both precipitation and free water surface evaporation vary widely between any
given years. For example, in 2004 the total precipitation was 28.07 inches at the existing plant site,
whereas in 2003 the total precipitation was 14.80 inches (OTP, 2005b).
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Privately-owned pond features are associated with the existing plant. Major surface water resources
within the proposed plant site or near it include Big Stone Lake, the lower reaches of the

Whetstone River, and the upper Minnesota River. A number of wetlands, some isolated and some that
may qualify for USACE jurisdiction as waters of the United States (WUS) occur within the proposed
plant site. These features occupy a total of approximately 105 acres (including 82.4 potentially
jurisdictional acres), and are comprised mostly of seasonally flooded inland freshwater basins or flats,
meadows, and marshes. Further discussion of these resources and related issues is presented in
Section 3.4.2.5.

The proposed plant site is located at the northern edge of the Whetstone River watershed such that
there is minimal overflow from the north. The existing stream network within the proposed plant site
and groundwater areas is shown on Figure 3.2-4. Overland flow drainage on the proposed plant site
currently flows south, either directly to the Whetstone River or by an intermittent stream that flows
from west to east. The overland flow path from the immediate watershed to the intermittent stream
extends 1.1 miles from the north, 1.4 miles from the west, and 0.8 mile from the south. This
intermittent stream also receives water from the Big Stone City, South Dakota, wastewater lagoon
outfall. The existing plant site has a minimal amount of overland flow from the west. Overland flow
patterns from the existing plant site are south through a series of wetlands to the intermittent stream
and easterly to the Whetstone River.

The North Fork and South Fork of the Whetstone River and their associated smaller tributaries traverse
the expanded groundwater area and areas south of the proposed plant site. The Veblen Aquifer is
separated from most of the stream reaches of the Whetstone River either by low-permeability clay on
top of the aquifer or an unsaturated zone where the elevation of the water table is below the

Whetstone River. The North Fork Whetstone and South Fork Whetstone rivers join within the eastern
portion of the expanded area. From this point, the Whetstone River flows about six miles east and
northeast to its confluence with the Minnesota River. Several small ponds are located in the expanded
groundwater area, primarily in the north and northwest portions. Scattered wetlands also exist within
the area and are discussed in Section 3.4.2.5.

The Whetstone River near Big Stone City has a drainage area of 398 square miles. It flows eastward
to join the Minnesota River below Big Stone Lake, passing approximately one mile south of the
proposed plant site. Rainfall runoff and snowmelt dominate the flows in the Whetstone River. The
average annual flow of the Whetstone River was about 57 cubic feet per second (cfs) over the period
of record 1910 through 2004 (USGS, 2005a). Over the past 70 years, the months of April through July
have typically had the highest flows, averaging 110 cfs. High flow months are typically March and
April, with average flow rates of 153 and 219 cfs, respectively. January and February are low-flow
periods when surface-water runoff contributions are small and groundwater inflows dominate. During
this period, the Whetstone River’s flow is about two cfs, or less. Several times over the past 70 years,
extended dry conditions with low precipitation caused the water table to drop below the elevation of
the Whetstone River, and there was no flow in the river.
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It should be noted that flow rates vary substantially from these average values. For example, recent
monthly averages for December have ranged from 5.18 cfs in 2003 to 56.0 cfs in 1998. Similarly,
average April flows recently ranged from 16.1 cfs in 2004 to 1,676 cfs in 1997. Only a very small
portion of flow in the Whetstone River (about 1.8 percent of average flow) originates as groundwater
inflows (i.e., a base flow of approximately two cfs). Water quality in the Whetstone River is impaired
by elevated ammonia concentrations and depleted dissolved oxygen (USEPA, 2002a).

The existing plant site does not discharge any process water to the surface drainage system

(OTP, 2005f). Currently, the existing plant operates with a South Dakota water appropriation permit
that allows withdrawal of up to 8,000 acre-feet per year (afy) from Big Stone Lake. Big Stone Lake is
located approximately 0.25 mile east of the northeast corner of the existing plant evaporation pond
(OTP, 2005b). The lake has a controlled outlet structure and is operated jointly by the States of

South Dakota and Minnesota. At normal pool (elevation 967 feet between May 1 and October 1), the
lake has a surface area of about 12,600 acres and a storage volume of about 98,000 acre-feet. The
outlet is regulated to typically avoid outflows exceeding 100 cfs. The existing plant obtains its water
supply from the lake via a short delivery pipeline. Water pumped from Big Stone Lake provides
make-up water to the existing plant cooling pond. Currently’, the existing plant operation can
appropriate up to 110 cfs from the lake whenever water levels are greater than 967 feet. When the lake
level is below this elevation, no appropriations are allowed from May through September, and up to
35 cfs are allowed between October and April (OTP, 2005b). If lower lake levels occur between
October and April, allowable withdrawals are reduced to 10 cfs at elevation 966 feet, and are further
reduced to zero at 965 feet.

Big Stone Lake and its fisheries are an important recreation attraction in both Minnesota and

South Dakota. Since 1970, land use practices within the Big Stone Lake watershed have increased the
transport of phosphorous and sediment into Big Stone Lake. This has resulted in excessive algae
blooms, poor water quality, degraded fish habitat, and reduced recreational opportunities. The

Big Stone Lake Restoration Project was initiated in 1983 to restore Big Stone Lake. The long-term
goal of the restoration project was to increase the recreation potential and the lifespan of

Big Stone Lake. SDDENR data from 1987 to 2004 indicates the water quality has improved from
hypereutrophic condition (extremely nutrient-rich) to eutrophic (nutrient-rich). Algae blooms still
occur but they are less extensive and do not last as long. The restoration project has resulted in a

32 percent reduction of phosphorous and sediment to Big Stone Lake. Big Stone Lake is identified as
water impaired, and improvement is still needed (Roberts Conservation District, 2007).

Big Stone Lake is approximately 30 miles long, relatively shallow, and is fed primarily by the

Little Minnesota River and local watershed runoff. Historically, increasing lake sedimentation was an
issue due to the artificial diversion of the Whetstone River into the lake. The diversion has since been
removed. Outflows from Big Stone Lake form the Minnesota River at the confluence with the
Whetstone River just downstream of the lake. The recorded average annual outflow from

Big Stone Lake at Ortonville is 95,450 afy, with a minimum recorded annual outflow of about

1,560 afy (in 1981) and a maximum recorded annual outflow of about 373,820 afy (in 1997)

(USGS, 2005a).

! A correction has been made in the Final EIS to the reference elevations presented in this paragraph. The reference elevations in the
Draft EIS were mean sea level values. However, since OTP’s permits are based on Project datum elevations, the new referenced
elevations in this paragraph differ by 2.3 feet from the reference elevations in the Draft EIS.
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The Minnesota River at Ortonville, Minnesota, immediately below Big Stone Lake, has a drainage
area of 1,160 square miles. The average annual flow is about 130 cfs over the period of record 1938
through 2004 (USGS, 2005a). High flow months are typically April and May, with average flows of
513 and 272 cfs. Low flow months are January and December with average flows of about 22.5 cfs.
Similar to conditions described for the Whetstone River, large flow variations occur in the river. In
April 1997, the average flow was over 4,100 cfs, whereas in April 2004, the average was 4.93 cfs.

Additional reservoirs and marshlands occur immediately below Big Stone Lake and farther
downstream. USACE operates the Lac qui Parle Flood Control and Water Conservation Project,
which involves three dams on the Minnesota River downstream of Big Stone Lake. The

Highway 75 Dam is southeast of Odessa, Minnesota, approximately 10 miles downstream of

Big Stone Lake. Marsh Lake Dam (near Appleton, Minnesota), Lac qui Parle Dam (due south of
Milan, Minnesota), and a diversion from the Chippewa River are other project structures that control
flows, provide recreation, and enhance wildlife habitats in and along the Minnesota River. The project
was completed in 1951 and is administered by the St. Paul District, USACE.

Over much of the river reach between the Big Stone Lake outlet and the Highway 75 Dam, normal
flows are confined to an artificial channel. Immediately downstream of Big Stone Lake, the Big Stone
Wetland Management District operates several smaller impoundments to manage wetlands and water
contributed to them by agricultural drainage (USFWS, no date; USFWS, 2003). Uncontrolled seepage
from Big Stone Lake as well as varying groundwater contributions also supply water to the

Minnesota River reach downstream of the lake (Hansen, 1990). Farther downstream, incoming
tributaries such as the Yellow Bank and Pomme de Terre rivers also add to the flow.

Mercury in Surface Water

Elevated mercury concentrations in Minnesota streams and lakes are a documented water quality
concern. The source of mercury emissions affecting Minnesota waters has been the subject of several
studies, summarized in a publication by the Minnesota Pollution Control Agency (MPCA)

(MPCA, 2007). MPCA concludes that the sources of atmospheric deposition of mercury in Minnesota
are from the following sources: approximately 30 percent are from naturally-occurring sources and

70 percent are from anthropogenic sources (including approximately 30 percent from global emissions
sources, 30 percent from non-Minnesota regional sources, and 10 percent from Minnesota sources).
Anthropogenic sources include sources such as coal plants, taconite processing, volatilization from
disposed products, municipal waste combustion, smelting, sewage sludge incineration, and medical
applications. About 46 percent of the Minnesota sources are from coal combustion, resulting in about
4.6 percent of mercury deposition in Minnesota coming from coal combustion. The report further
concludes that there are currently no sources causing locally elevated levels of atmospheric deposition.
The report conclusions are further supported by data on mercury in fish from the Minnesota
Department of Health (MnDOH) which indicate that mercury levels in most Big Stone Lake fish (i.e.,
next to the existing power plant) are not as high as mercury levels in fish within many other Minnesota
lakes (MnDOH, 2008). Fish consumption advisories, supporting or non-supporting use categories, and
impaired water quality of stream segments and lakes are on record in the proposed Project region as
part of MPCA CWA Section 305(b) and Section 303(d) assessments. These assessments indicate that
impaired stream reaches in the proposed Project region occur on the Minnesota, Lac qui Parle,

Yellow Medicine, and Chippewa rivers, and other waterbodies (see Section 3.2.3.3 and Appendices D
and E, Volume I11). MPCA administers a mercury reduction program in the State as a result of the
1999 Voluntary Mercury Reduction Initiative (Minn. Stat. 116.915).
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3.2.3  Transmission Corridors, Substations, and Other System Improvements

Water resources for the proposed corridors, existing substations, and the Canby relocation were
identified by reviewing U.S. Geological Survey (USGS) topographic and watershed maps; the
County Well Index administered by the Minnesota Geological Survey; well logs obtained from the
database of the SDDENR; the NRI; the MPCA Special Waters list; and FEMA Flood Insurance Rate
Maps (HDR, 2005a). Water resources along the Hankinson line would be identified once the
structures needing modification or replacement are delineated.

3.23.1 Groundwater

All Corridors and Substations

Groundwater resources within all of the proposed corridors, including substations, occur in
glacially-derived and bedrock aquifers. Depth to the first occurrence of waterbearing aquifer materials
varies throughout the area, from the land surface in the Minnesota River Valley and associated
tributaries and lacustrine areas, to 100 feet or more in upland areas (Hansen, 1990; HDR, 2005a;
Jensen, 2004; Olcott, 1992; Whitehead, 1996). Depth to Cretaceous bedrock varies throughout the
proposed corridors, but is generally between 100 to 300 feet. Typically, the depth to bedrock aquifer
zones is greater than the depth to the uppermost Cretaceous contact, which is often a confining unit of
shale. A regional crystalline rock aquifer of Precambrian age also occurs in scattered locations along
the proposed corridors, particularly along the Minnesota River Valley. It generally does not yield large
quantities of water.

Wells known to occur in the proposed corridors are indicated in Table 3.2-2. Quaternary sands and/or
gravels are the primary zones that supply water to wells. A few wells withdraw water from Cretaceous
bedrock aquifers. Groundwater resources at the substation locations consist of aquifers in
glacially-derived sand and gravel deposits, similar to aquifers described for the region and the
proposed Project area.

Table 3.2-2. Wells Located Within Proposed Corridors

General Range of Depths to
Number of Recorded Waterbearing Zones
Corridor Wells (feet below the ground surface)
Corridor A 74 54 to 291
Corridor B 324 910 395
Corridor B1 159 42 10 470
Corridor C 94* 2410 200
Corridor C1 2° 28 to 184

Georeferenced well logs were not available for the South Dakota portion of Corridor C or C1. However, review
of lithologic logs from borings and wells in the eastern portions of Grant County, indicated that wells tend to be
completed in Quaternary sand and gravel aquifers, with a few bedrock wells also being present. This is probably
true in Deuel County, South Dakota, as well.

Source: HDR, 2005a.
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3.2.3.2 Floodplains

Corridors A, B, and B1

Major floodplain zones are shown on Figure 3.2-1. Based on the review of 100-year floodplain maps,
Corridor A includes three floodplain areas associated with two creeks and the Minnesota River
(Appendix C, Table 1, Volume 1l1). FEMA mapping indicates that Corridor B crosses the 100-year
floodplains of eight streams and rivers (Appendix C, Table 2, Volume I11). FEMA mapping shows
that Corridor B1 crosses the 100-year floodplain of seven streams and rivers (Appendix C, Table 2,
Volume I11). Inall but two cases (Stony Run and Swift County Ditch No. 3), the floodplain is wider
than 1,000 feet.

Corridors C and C1

FEMA mapping shows that Corridor C is within the 100-year floodplain of ten different streams and
rivers, with overlap between South Dakota and Minnesota delineations in the Lac qui Parle River basin
(Figure 3.2-1 and Appendix C, Table 3, Volume I11). In addition, numerous isolated flood zones have
been delineated on FEMA maps for Grant County within both proposed corridors, as shown on

Figure 3.2-1. It should be noted that FEMA mapping is not available for Deuel County, South Dakota,
outside of Gary, South Dakota. It is probable that Corridor C crosses the 100-year floodplain of
several streams and rivers in this county, including Lost Creek and Crow Timber Creek in

Antelope Valley Township, Crow Creek, and Monighan Creek in Glenwood Township, and

Florida Creek in Herrick Township.

Within Corridor C, there are several areas in Grant, Chippewa, and Yellow Medicine counties where
the floodplain is wider than 1,000 feet (HDR, 2005a). FEMA mapping shows that the easternmost
portion of Corridor C is within the 100-year floodplain of the Minnesota River (Section 36 of
Granite Falls Township). The 100-year floodplain associated with Palmer Creek is also within
Corridor C, in Section 16 of Granite Falls Township. The Palmer Creek floodplain is narrower than
1,000 feet, but the adjoining section of the Minnesota River floodplain is wider than 1,000 feet.

Waterbodies having floodplains within Corridor C1 would be essentially the same as those listed for
Corridor C, except the crossings identified for South Dakota would be located further downstream in
Minnesota.

Substations

The Canby Substation would need to be relocated because the existing Canby Substation is within the
100-year floodplain of Canby Creek (MnDOC, 2006). The new Canby Substation site would be
relocated approximately one mile northeast of the existing Canby Substation, located adjacent to
Highway 75. No other substation locations within the proposed corridors occur within FEMA flood
zone delineations.

3.2.3.3  Surface Water

Lakes, rivers, and streams within the proposed Project area are illustrated on Figure 3.2-2. Table 3.2-3
presents a general inventory of surface waterbodies for South Dakota and Minnesota within each
proposed corridor. It should be noted that depending on specific transmission line routing, the rivers
and streams listed in the table may be crossed more than once. Additional details for waterbodies in
each proposed corridor under consideration are presented in tables in Appendix E, Volume I11. In
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addition to the rivers, streams, and lakes listed in the appendix tables, other waterbodies in
South Dakota and Minnesota may be considered WUS. If so, they would be subject to jurisdiction by
the USACE. The USACE determines if waterbodies are within its jurisdiction.

Table 3.2-3. General Surface Water Inventory

Acreage of
Minnesota
Public
Number Total Total Waters,
of Miles of | Number of | Total Miles of | Number | Acreage Lakes,
Perennial | Perennial | Intermittent | Intermittent of of and
Corridor | Streams Streams Streams Streams Lakes Lakes Wetlands
Corridor A 11 14 84 65 108 3,612 4,410
Corridor B 18 27 175 125 91 2,990 3,276
Corridor 15 16 210 153 91 2,960 3,196
Bl
Corridor C 68 51 300 181 33 1,446 615
Corridor 104 80 366 240 30 1,484 1,126
C1

Source: HDR, 2005a; USGS, no date.

Within Minnesota, public waters and special waters designations have been established to assist in
managing and protecting surface water resources. Public waters are designated as such to indicate the
lakes, wetlands, and watercourses over which the MnDNR has regulatory jurisdiction. These
waterbodies can be referred to by a numbering system developed by the State, as indicated in
accompanying tables (see Appendix E, Volume I11). To summarize Minnesota Statute 103G.005,
Minnesota Public Waters are defined as:

e Those basins having shoreland management classifications.

e Public waters or navigable waters as determined by a court of competent jurisdiction.

e Basins designated as scientific and natural areas.

e Waters with publicly owned and controlled access.

¢ Natural and altered watercourses with a total drainage area greater than two square miles.

e Natural and altered watercourses designated by the commissioner as trout streams.

e Public waters wetlands (MnDNR, 2006a).
In the Minnesota portion of the proposed Project area, the NRI includes the Minnesota River in
Big Stone, Chippewa, Lac qui Parle, and Yellow Medicine counties. The river has Outstanding
Resource Values listed for scenery, recreation, wildlife, and history. In the South Dakota portion of
the proposed Project area, the NRI includes the South Fork of the Yellow Bank River in Grant County.
Listed Outstanding Resource Values for the South Fork include scenery, recreation, geology, fish,

wildlife, history, and cultural values (NPS, 2004). Table 3.2-4 identifies the proposed corridors that
include these NRI-listed rivers.
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Table 3.2-4. Special Waters Designations

Designation Corridor A | Corridor B | Corridor B1 | Corridor C | Corridor C1
NRI-listed Rivers Minnesota Minnesota Minnesota Minnesota Minnesota
River River River River, River
South Fork of
the Yellow
Bank River
Minnesota Wild, Minnesota Minnesota
Scenic, and River River
Recreational Rivers
Minnesota Special Cottonwood Minnesota Minnesota
Waters Creek River River

Source: NPS, 2004; MPCA, 2004a.

In the proposed Project area, the Minnesota River is classified under Minnesota’s State Wild and
Scenic Rivers Program as a recreational river from the corporate limits of Montevideo to a point
slightly downstream of Granite Falls. A short reach of the river near Granite Falls is classified by the
State as a scenic river (MnDNR, 2006b).

Minnesota Special Waters in the proposed Project area include the Minnesota River (from the
confluence with the Lac qui Parle River downstream beyond Granite Falls) and Cottonwood Creek (in
Corridor B1 in Swift County, Minnesota) (MPCA, 2004a). Canby Creek is designated as a Special
Water Trout stream upstream from the town of Canby (upstream and outside of Corridor C and
Corridor C1).

Corridor A

Corridor A lies within the Mustinka River watershed of the Red River of the North Basin and the
Pomme de Terre River watershed of the Minnesota River Basin. Surface water generally flows north
within the Mustinka River Basin (northern Big Stone County, and extreme western Stevens County in
Minnesota). Within the remainder of Corridor A, water flows south and east toward the

Minnesota River. Major stream crossings in Corridor A include the Minnesota River,

Whetstone River, and Stony Run Creek. Surface water resources within Corridor A also include
tributaries to the Mustinka and Pomme de Terre rivers (many of which have been channelized), and
county ditches.

Named major lakes within Corridor A include Otery (452 acres), Clear (159 acres), Larson Slough
(145 acres), Mud (109 acres), and Gravel (100 acres). A large number of the lakes are unnamed, with
sizes ranging from less than one to 160 acres. A large complex of lakes occurs within the northeastern
quadrant of Big Stone Township in Big Stone County (HDR 2005a).

As identified in Table 3.2-4, the Minnesota River is listed in the NRI within Corridor A. Impaired
waters listed by the county and State in Corridor A are indicated in Table 3.2-5. Public waters in
Corridor A include numerous unnamed basins, several additional named basins, Stony Run Creek, and
a number of unnamed streams as indicated in Appendix E, Table 1, Appendix Il (HDR, 2005a).
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Table 3.2-5. Impaired Waters Within the Proposed Corridors

Corridor
County Water Resource Reason for Impairment A | B | BL] c |
South Dakota
Grant Whetstone River Ammonia X X X
Deuel Cobb Creek Temperature X
Minnesota
Big Stone Minnesota River Mercury X X X
Stony Run Biota X X X
Long Tom Lake Mercury X
Swift Pomme de Terre River | Fecal coliform, low oxygen, X X
and turbidity
Chippewa River Mercury X X
Judicial Ditch #8 Biota X X
Yellow Lac qui Parle River Mercury X X
Medicine Spring Creek Biota X X
Minnesota River Mercury X X

Source: HDR, 2005a; SDDENR, 2005.

Corridors B and B1

Corridors B and B1 lie within the Minnesota River (Headwaters), Minnesota River (Granite Falls),
Chippewa River, and Pomme de Terre River watersheds of the Minnesota River Basin. Surface water
generally flows south and west toward the Minnesota River. Major streams within both proposed
corridors include the Whetstone River, Minnesota River, Stony Run, Pomme de Terre River, and the
Chippewa River. Corridor B also includes Mud Creek. Corridor B1 also includes Shakopee Creek.
Generally, streams within these two proposed corridors have been channelized (HDR, 2005a).

Named major lakes include Horseshoe Lake (28 acres) and Hart Lake (125 acres). The southern tip of
a large unnamed lake or swamp associated with the Danvers State Wildlife Management

Area (SWMA) occurs within Corridor B. The Minnesota River is listed in the NRI within both
proposed corridors (see Table 3.2-4). Impaired waters within Corridors B and B1 are shown in

Table 3.2-5.

Minnesota Public Waters in Corridor B include several unnamed basins, and many additional named
basins, rivers, streams as indicated in Appendix E, Table 2, Volume Ill (HDR, 2005a). Minnesota
Public Waters in Corridor B1 include a number of unnamed basins, many additional named basins,
rivers and streams, and several unnamed streams (Appendix E, Table 3, Volume 111). The southern
part of Cottonwood Creek is a Minnesota Special Waters trout stream. That segment borders
Corridor B1 on the south.

Corridors C and C1

Within both Minnesota and South Dakota, Corridors C and C1 lie within the Minnesota River
(Headwaters), Minnesota River (Granite Falls), and Lac qui Parle watersheds of the Minnesota River
Basin. Surface water generally flows north and east toward the Minnesota River. Major stream
crossings in Corridor C include the Minnesota River, North and South Forks of the Yellowbank River,
Lac qui Parle River, Cobb (Florida) Creek, and Lazarus Creek. Most of the streams crossed in
Corridor C are also crossed further downstream in Corridor C1. Some are tributaries that join in or are
upstream of Corridor C1. Streams in the western portion of Corridors C and C1 have generally been
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left in their natural, meandering condition, whereas many of the tributaries further eastward have been
channelized (HDR, 2005a).

Major lakes in Corridors C and C1 include Lanners Lake (127 acres) and two unnamed lakes, both
about 375 acres in size. Waterfowl Production Areas (WPAS) and State wildlife management areas are
associated with water resources in the vicinities of Gary, South Dakota, and Canby and Hazel Run,
Minnesota.

The NRI lists two rivers within Corridor C and one in Corridor C1, as indicated in Table 3.2-4. In
addition, Minnesota has designated the Minnesota River as a State scenic river in the Granite Falls area
and as Minnesota Special Waters. Major South Dakota waterbodies and Minnesota Public Waters in
Corridors C and C1 are listed in Appendix E, Table 4, Volume I1l. Impaired waters listed by the States
within Corridors C and C1 are indicated in Table 3.2-5.

Substations

The Big Stone Substation and the substations in Minnesota at Big Stone, Morris, Willmar, and
Granite Falls and the Johnson Junction Switching Station are all located in upland positions. The
Canby Substation would need to be relocated because the existing Canby Substation is within the
100-year flood plain of Canby Creek (MnDOC, 2006). The new Canby Substation site would be
relocated approximately one mile northeast of the existing Canby Substation, located adjacent to
Highway 75. No surface waterbodies occur at these locations.

3.3  Geology, Minerals, Paleontological Resources, and Soils

3.3.1 Introduction

The geographical boundaries of the resources described in this section are the proposed plant site and
groundwater areas, and the proposed transmission corridors and substation sites proposed for
modification. Geology and minerals, paleontological resources, and soils provide the raw materials,
scientific information, and foundation for other resources (e.g., groundwater, vegetation, visual
resources, and wildlife). Geologic hazards may pose a risk to the stability of certain sites for the
construction and operation of structures. Mineral resources may be commercially valuable as
construction materials or for other uses. Paleontological resources are essential to ongoing scientific
investigations. Soil characteristics influence commercial development, the viability of agriculture,
hydrology, and the occurrence of native vegetation. Soils in the proposed Project region are relatively
fertile and are primarily used for crop production.

Geology and Minerals

Regionally, the proposed Project area is located in the physiographic subdivision known as the
Dakota Minnesota Drift and Lakebed Flats (Radbruch-Hall et al., 1982). Throughout the proposed
Project area, Pleistocene glacial deposits generally overlie Precambrian and Cretaceous bedrock.
These glacial materials were deposited by the Des Moines Lobe, glacial ice extended from

North Dakota through eastern South Dakota, and northwestern, western, and southern Minnesota
(Lusardi, 1997). The proposed Project area generally lies northeast of the Coteau des Prairies Plateau,
which dominates the regional topography of southwestern Minnesota and eastern South Dakota
(Ojakangas and Matsch, 1982). The eastern edge of the Coteau des Prairies is represented by a
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prominent escarpment formed by glacial deposits that extends from North Dakota to southwestern
Minnesota.

The glacial River Warren floodplain (now occupied by the Minnesota River) defined large areas of the
surficial geology in the region. Unconsolidated deposits in the area include glacial tills with
intermittent boulder pavement sequences and abandoned river channel deposits (HDR, 2005a). Patchy
glacial lake sediments overlying the local till are present in the area surrounding the river valley.
Localized areas of gravel and sand have been observed in former meltwater channels and glacial lake
outlets. Currently, during flood events, the Minnesota River deposits silt and fine sand on the
floodplain.

Although glacial deposits cover the bedrock throughout most of the proposed Project area, bedrock
outcrops occur in certain areas along the Minnesota River Valley and parts of the Coteau des Prairies
Plateau. Three bedrock units underlie the glacial drift: (1) igneous and high grade metamorphic rock
of Early to Middle Precambrian age; (2) Sioux Quartzite of Late Precambrian age; and (3) poorly
consolidated marine and continental shales and sandstone of Cretaceous age (Ojakangas and Matsch,
1982; Morey and Meints, 2000). The major constituent of the metamorphic rocks is coarse-grained
pink or white granite gneiss. An important igneous Precambrian rock is the Milbank granite that forms
the bedrock surface in parts of northeastern Grant County, South Dakota, and also is found along the
Minnesota River Valley in Minnesota (Rothrock, 1934). The Milbank granite outcrops to the south of
the proposed Project area (Tomhave and Schulz, 2004). The Cretaceous rocks generally consist of
shale, mudstone, and marl with minor occurrence of limestone and sandstone.

In the proposed Project area, crushed stone, sand, and gravel are important mineral commodities
(Peterson and Hammond, 1994). In Grant County, the most important mineral commaodity is
dimension stone that is quarried from outcrops of Milbank granite. Granite has been mined since 1902
and is a major source of dimension stone. There are numerous quarries in Grant County. Finely
disseminated gold has been reported in sands and gravels in both South Dakota and Minnesota, but
these deposits are not considered an economically viable source of the metal (Rothrock, 1934).

Potential geologic hazards include seismicity, landslides, and the effects of karst (limestone
dissolution) features. The proposed Project is located in a region that is not seismically active. A few
historic earthquake epicenters are located near the proposed Project area, but the magnitudes were less
than 5.0 on the Richter scale (Chandler, 1994; SDGS, 2007). Earthquake hazard mapping by the
USGS (2005c¢) indicates that ground motion set off by a hypothetical maximum credible event would
be very low. Landslides do not often occur in the Minnesota-Dakota Drift and Lakebed Flats
physiographic subdivision because of the generally low relief (Radbruch-Hall et al., 1982). However,
there are some documented slumps in the Crookston, Minnesota area along the Red River in
northwestern Minnesota (Harris, 2003). No landslide-prone areas have been identified in the proposed
Project area. Karst occurs when limestone or dolomite rocks are dissolved by the action of
groundwater and if close to the surface, this dissolution would result in sinkholes, caves, and sinking
streams. The development of sinkholes associated with karst can present hazards to structures and
roads. There is no karst potential in the proposed Project area (Lively, 1995).

Paleontological Resources

Paleontology is the study of fossils and the interrelationships between the biological and geological
components of ecosystems over time. Paleontological resources include the fossils of vertebrate and
invertebrate animals, as well as fossilized remains of plants and traces (e.qg., tracks and footprints).
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They also include individual fossils and fossil-bearing geological formations or beds. Fossils and
fossil beds can have historical or scientific significance. Paleontological resources constitute a fragile
and nonrenewable record of the history of life on earth, but not all fossils are scientifically important.

There is a low potential for the presence or discovery of scientifically important paleontological
resources. Milbank granite, being an igneous rock, would not contain any fossils. The Cretaceous
bedrock, while made up of rock units that could contain fossils, is primarily covered by surficial glacial
deposits and is not exposed in the proposed Project area in either Minnesota or South Dakota
(Cretaceousfossils.com, 2005). The surficial glacial deposits result from erosion and deposition by ice
and water and do not provide a favorable environment for the preservation of fossils.

Soils

Soil types in the proposed Project area were identified using information compiled by HDR
Engineering, Inc. (HDR), Barr Engineering Company (Barr), and the Natural Resources Conservation
Service (NRCS) (formerly the Soil Conservation Service (SCS)) soil surveys for Grant and Deuel
counties, South Dakota, and Swift, Chippewa, Big Stone, Yellow Medicine, Stevens, and Kandiyohi
counties, Minnesota. Much of the data for the proposed plant site were retrieved from NRCS Soil
Survey Geographic database mapping and related descriptions, accompanied by more detailed data and
information from the county surveys (NRCS, 2005a). For the proposed corridors, more general
information from the State Soil Geographic database (STATSGO) was used. STATSGO soils maps
are generally grouped for mapping into units known as soil associations. Typically, an association
consists of one or more major soils and some minor soils. A soil association has a characteristic
pattern of soils on the land surface, largely determined by relief, drainage, slope aspect, or other soil-
determining factors.

Soils in the proposed Project area were predominantly formed from glacial deposits (i.e., till, outwash,
or glacial lake sediments), with a relatively small proportion of soils forming from narrow deposits of
streamlain alluvium. On glacial till uplands, soils are commonly deep with primarily loamy or clayey
textures, and thick, dark fertile topsoils. In areas of glacial outwash, sand, and gravel deposits may
occur within 1.5 to three feet of the surface. On bottomlands and stream terraces, soils are typically
deep, with sandy to loamy textures. On steeper slopes, soils may have thinner topsoils and greater
volumes of stones, gravel, or sand. Drainage varies widely within the proposed Project area; upland
positions may be well-drained to somewhat excessively drained, whereas depressional positions have
more restricted drainage.

The NRCS classifies the erodibility of certain soils. These soils are determined by the regional NRCS
office and are defined as soils “that if used to produce an agricultural commodity, would have an
excessive average annual rate of erosion in relation to the soil loss tolerance level.” (7 CFR § 657)

Soil characteristics that can affect construction or increase the potential for soil impacts include:
significant erodibility, prime farmland suitability, drainage limitations, hydric (wet) characteristics,
significant compactibility, the presence of stones or shallow depth to bedrock, depth of topsoil and
subsoil, and steep slopes. Additional soil-related issues include revegetation potential, biochemical
characteristics, and soil contamination.
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3.3.2  Big Stone Il Plant Site and Groundwater Areas
3.3.2.1  Geology and Minerals

The topography within the proposed plant site and groundwater areas is illustrated in Figure 3.3-1.
The topography of these areas is hummocky, reflecting the surficial glacial till deposits. The proposed
plant site is at an elevation of 1,110 to 1,130 feet above mean sea level (amsl) and the ground slopes
slightly to the southeast toward the Whetstone River. The areas proposed for groundwater wells are at
an elevation of approximately 1,000 to 1,150 feet amsl, with slopes also generally toward the
Whetstone River. The bedrock and surficial geology of the proposed plant site and proposed
groundwater areas are illustrated in Figures 3.3-2 and 3.3-3, respectively. The surficial geology of the
proposed plant site and proposed groundwater areas is characterized by a combination of Quaternary
alluvium (gravel outwash) along the Whetstone River valley and glacial till (Upper Wisconsin) on
either side of the valley. The Big Stone Moraine is a terminal moraine that provides patches of rough
topography in a band along the north side of the North Fork of the Whetstone River near its confluence
with the South Fork (Rothrock, 1934). The till deposits north of the Big Stone Moraine and the
materials south of the river are predominantly ground moraine, which exhibits a smoother, undulating
topography (Martin et al., 2004). This combination of glacial tills, outwash, and alluvial deposits
throughout the proposed plant site and proposed groundwater areas consists largely of clay with
varying amounts of sand and gravel. Glacial deposits can have sand- to boulder-sized clasts of
material in a largely clay matrix (Martin et al., 2004). The bedrock consists of the upper

Cretaceous Carlisle Shale, Greenhorn Formation, and Graneros Shale. It is likely that Milbank granite
lies underneath the Cretaceous rocks (Tomhave and Schulz, 2004).

Mineral resources and potential geologic hazards are as previously described in the introductory
regional descriptions.

3.3.2.2 Paleontological Resources

As described in the introduction, the proposed plant site and groundwater areas contain low potential
for paleontological resources.

3.3.2.3 Soils

Proposed Big Stone Il Plant Site

STATSGO information for the proposed plant site, shown in Figure 3.3-4, indicates that the
Heimdal-Sisseton-Svea association dominates the landscape, generally on nearly level to gently rolling
slopes between zero and six percent. This association occupies more than 90 percent of the proposed
plant site. These soils are particularly extensive on uplands north of the Whetstone River and are deep
and generally well-drained (SCS, 1979; NRCS, 2002). Shallow depressions are scattered in this
mapping unit. Heimdal soils have dark-colored, organically-enriched loamy topsoils and subsoils
overlying light gray or yellowish calcareous loam. Sisseton soils have thinner, less fertile topsoils than
the Heimdal soils and occur on steeper locations such as terrace faces and breaks along the

Whetstone River. The Svea soil has a thicker topsoil layer and occupies about 25 percent of the unit in
the shallow depressions. This soil is moderately well-drained and is flooded frequently for brief
periods. Fertility is medium or high in all of these soils.
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Other soils make up minor portions of the proposed plant site. More detailed soil surveys indicate that
additional soil resources at the proposed plant site are primarily Ladelle, Parnell, and Vallers soils
(SCS, 1979). Ladelle soils occur on stream terraces and bottomlands along the river and associated
tributaries. They are deep, moderately well-drained soils with a very thick, dark, organically enriched
loamy topsoil. The stream terrace settings are rarely flooded, and broader bottomlands (which may
receive upland runoff) are frequently flooded for brief periods. Parnell soils are deep, very poorly
drained (or ponded) soils that occur in large generally circular, closed depressions. They have silty
clay loam textures and are frequently flooded. Parnell soils form wetland areas generally two to

15 acres in size, particularly in the northern part of Section 11, northwest of the existing plant site
(SCS, 1979). Vallers soils are mapped in association with Parnell soils, occurring in swales and
shallow depressions along upland drainages in the proposed plant site. Vallers soils are deep and
poorly drained, and are subject to rare flooding. Both Vallers and Parnell soils have thick, dark
topsoils and are hydric. Hydric soils generally have evidence of periodic or permanent saturation
within one foot of the surface (or are inundated). Hydric soils at the proposed plant site are shown in
Figure 3.3-5.

In the outer portions of the proposed plant site, the same soil associations occur. In addition, Estelline,
Poinsett, and Renshaw soils occur extensively on the uplands south of the Whetstone River. The
Estelline soils are moderately deep over sand and gravel from glacial outwash. They are silty, with
thick, dark topsoils. Renshaw soils are loamy and shallow over glacial sand and gravel. Both Estelline
and Renshaw soils are nearly level and well-drained. The Poinsett soils are deep, well-drained, silty
soils occurring on nearly level, smooth uplands. All of these soils have relatively thick, dark,
organically enriched, and fertile topsoils.

Groundwater Areas

As shown in Figure 3.3-4, the Heimdal-Sisseton-Svea association still dominates the landscape, but a
large swath of Fordville-Renshaw-Southam association cuts through the expanded groundwater area.
Fordville soils are very deep, well-drained soils formed in loamy sediments that are moderately deep
over sand and gravel on outwash plains and terraces. Renshaw soils consist of very deep, somewhat
excessively-drained soils formed in loamy sediments and the underlying sand and gravel on outwash
plains and terraces. Southam soils are very deep, very poorly-drained, slowly permeable soils that
formed in local alluvium from glacial drift. These soils are in basins and depressions on till plains,
moraines, and lake plains.

In addition, an association of Forman-Aastad-Barnes soils dominates the area in the far western portion
of the expanded groundwater area. Forman soils are very deep, well-drained, moderately slowly
permeable soils formed in calcareous till. These soils are on till plains and moraines. Aastad soils
consist of very deep, moderately well-drained soils that formed in calcareous till on moraines and till
plains. Barnes soils consist of very deep, well-drained, moderately, or moderately slowly permeable
soils that formed in loamy till. These soils are on till plains and moraines.
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3.3.3  Transmission Corridors, Substations, and Other System Improvements
3.3.3.1  Geology and Minerals

Corridor A

Corridor A lies in a glacial moraine that primarily consists of clayey, silty, and sandy till with some
gravel. The area topography is typical of a glacial moraine, exhibiting many small hills and
depressions. The glacial drift is fairly thick, ranging from 320 to 340 feet (HDR, 2005a). The bedrock
geology consists of a thin layer of Cretaceous sediments overlying the Precambrian crystalline rock.
Precambrian bedrock is present north of Corridor A in Stevens County and slopes steeply to the west
in the vicinity of Johnson and Graceville, Minnesota. An inactive gravel pit is located adjacent to or
slightly within Corridor A in Big Stone County (NE ¥4 of Section 18 in Malta Township).

Corridors B and B1

In Corridors B and B1, glacial drift is composed primarily of till with a few areas of buried sand and
gravel. The drift is approximately 50 to 100 feet in the western portion of the corridors near the
Minnesota River and increases to a thickness of approximately 300 feet along most of the eastern
portion.

Although Precambrian rocks underlie the entire proposed Project area, Cretaceous shale and sandstone
deposits are found at variable locations and thicknesses along the corridors. The thickness of the
Cretaceous bedrock ranges from zero to 50 feet in the western portion to 100 feet along the eastern half
in Swift and Kandiyohi counties (HDR, 2005a).

With respect to mineral resources, a group of aggregate sites occur on the western end of the corridors
(near Highway 75). The sites include three abandoned gravel pits, five active private gravel pits, one
Minnesota Department of Transportation (MnDOT) gravel pit, two commercial aggregate sites, and a
rock quarry. The rock quarry is located near the Minnesota River where there are Sioux Quartzite
outcrops and only a thin covering of glacial overburden (HDR, 2005a). Several aggregate sites are
grouped within the corridors on the western side of Swift County. They include two abandoned gravel
pits, two active private gravel pits, and two MnDOT gravel pits. Several abandoned and active
aggregate sites also lie immediately outside Corridor B. Three additional abandoned gravel pits are
located in the corridors near Murdock, Minnesota (HDR, 2005a).

Corridors C and C1

The glacial deposits in Corridors C and C1 consist of approximately 100 to 200 feet of till overlying
Cretaceous bedrock (approximately 150 feet) (HDR, 2005a). The glacial till is inundated with many
surficial and buried sand and gravel lenses. The Cretaceous rocks are mainly composed of shale with a
lower mantle of sandstone or sand. The southern half of the north-south portion of Corridor C located
in South Dakota and the western half of the east-west portion of Corridors C and C1 located in

Yellow Medicine County lie within the Coteau des Prairies region.

The Blue Devil Valley State Natural Area is located in Corridors C and C1. The Blue Devil Valley
State Natural Area consists of 30 acres and is 0.5 mile southwest of Granite Falls, Minnesota

(Section 4, Township 115 North, Range 39 West). State-designated granite outcrops at the site support
a unique community of plants and animals (MnDNR, 2006b). These are the only known
State-designated outcrops within the proposed Project area.
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With regard to mineral resources, aggregate sites are located mainly in the vicinity of Granite Falls at
the eastern end of both corridors. An abandoned gravel pit, two active gravel pits, the Cold Springs
Granite rock quarry in South Dakota (Sections 6-8, 17-19, Township 120 North, Range 47 West), and
the Yellow Medicine Quarry “Martin Marietta Aggregate” (Section 33, Township 116 North,

Range 39 West) are located within Corridor C (HDR, 2005a). Several other aggregate sites are located
adjacent to Corridor C. One aggregate site within the South Dakota portion of Corridor C and C1 was
identified and is located six miles south of Big Stone City in Township 120 North, Range 17 West
(Dexonline, 2006).

Substations

Geological features and mineral resources for Morris Substation and the Johnson Junction Switching
Station would be the same as described for Corridor A. The Willmar Substation would be the same as
described for Corridors B and B1. The Granite Falls Substation and relocated Canby Substation would
be the same as described for Corridors C and C1, except that the Blue Devil Valley State Natural Area
is not in close proximity to these substations.

3.3.3.2  Paleontological Resources

As described in the introduction, the proposed corridors and substations have low potential for
paleontological resources.

3.3.3.3 Soils

Soil associations in the proposed corridors are shown in Figure 3.3-6. Areas with soil drainage
restrictions (including hydric soils) that may have implications for construction activities in the
proposed corridors are shown in Figure 3.3-7. Areas that have soils with greater susceptibility to water
erosion in Minnesota are shown in Figure 3.3-8. There are no similar erodibility data available for the
proposed corridors in South Dakota.

Corridor A

Soil associations as described by the STATSGO database are listed in Table 3.3-1 for Corridor A.
Corridor A is known to consist of 46 percent prime farmland, with additional prime farmland if the
soils are drained. Approximately three percent of the soils are listed as highly erodible, and
approximately 43 percent of the soils would have substantial drainage limitations without artificial
drainage. Hydric soils, which generally have evidence of periodic or permanent saturation within one
foot of the surface (or are inundated), occur in scattered locations throughout Corridor A.

Corridors B and B1

Soil associations within Corridor B and Corridor B1 are very similar and are listed in Table 3.3-2.
Approximately two percent of the soils in both corridors are listed as highly erodible. Approximately
66 percent of the soils in Corridor B and 67 percent of the soils in Corridor B1 would have substantial
drainage limitations without artificial drainage.

3-46



Ly-¢

=

-

SD

'roposed

fultiple C
sorridor 4
sorridor
sorridor
sorridor (
sorridor (
ubstation
ohnson Ji
witching
state Bou
Jounty Bc

Mapping hown
are dest Is text
and tabl les 3.3-1
through

: STATS( , 2005b).

12 Miles

:IS

Big
Figure 3.3-6

Soil Associations Within
the Proposed Project Area




8r-¢

i),

files




6v-¢

-

files




Big Stone 11 Power Plant and Transmission Project Environmental Impact Statement

Corridors C and C1

Soil associations within Corridor C and Corridor C1 are very similar and are listed in Table 3.3-3.
Approximately four percent of Corridor C soils in Minnesota are listed as highly erodible, and it is
likely that six to eight percent of the overall corridor is highly erodible. Approximately 50 percent of
the soils would have substantial drainage limitations if not artificially drained. Within Corridor C1,
approximately four percent of the corridor is highly erodible. Approximately 48 percent of the soils
would have substantial drainage limitations if not artificially drained.

Substations

Soil resources at Morris Substation consist of the Formadale-Langhei-Aazdahl association; those
associated with Johnson Junction Switching Station are Aazdahl-Hamerly-Parnell. These consist of
very deep, well-drained, moderately well-drained, to poorly drained loamy soils on uplands. At
Willmar Substation, soils are mapped as the Ves-Normania-Webster association. These are very deep,
well-drained loamy soils on upland sideslopes, interspersed with loamy soils in depressions and on
glacial till plains that range from somewhat poorly to poorly drained loamy soils. The
Ves-Canisteo-Colvin soil association occurs at the substation just north of Granite Falls. It consists of
very deep, loamy, and silty upland soils that are well drained to very poorly drained soils. Soils at the
proposed new Canby Substation site are classified as Burr-DuPage-Calco association and described as
well-drained and moderately well-drained.

Table 3.3-1. Soil Associations — Corridor A

Approximate
Area Percent of
Soil Association | (acres) Corridor General Description
Aazdahl-Hamerly- 27,311 33.0 Moderately well-drained and poorly drained soils that
Parnell (MNO061) formed in loamy glacial till on undulating ground moraines.
Barnes-Langhei- 172 0.2 Well-drained and somewhat poorly drained, moderately, or
Hamerly (MNO043) moderately slowly permeable soils that formed in loamy
till plains and moraines.
Copaston-Rock 1,028 12 Well-drained and somewhat excessively drained, undulating
Outcrop-Arvilla to steep soils formed in coarse glacial till and alluvium and
(MN111) colluvium over bedrock, with areas of rock outcrop.
Egeland-Marysland- 1,011 1.2 Well-drained and poorly drained soils formed in silty
Estelline (MN110) materials overlying sand and gravel on outwash plains.
Fordville-Renshaw- 2,049 25 Loamy soils that are shallow and moderately deep over sand
Southam and gravel on outwash plains and terraces, and clayey soils
(SD128) in depressions.
Formdale-Langhei- 9,259 11.2 Well-drained soils that formed in loamy glacial drift and
Aazdahl (MNO019) calcareous till. These soils are located on undulating ground
moraines.
Hattie-Fulda-Quam 20,988 25.4 Nearly level to rolling, poorly drained, moderately
(MN106) well-drained, and well-drained soils on till plains.
Heimdal-Sisseton- 20,125 24.3 Well-drained and moderately well-drained soils that formed
Svea (MN018) in loamy glacial drift.
Lamoure-La Prairie- 790 1.0 Nearly level, moderately well-drained, and poorly drained
Rauville (MN109) soils on floodplains.

Source: NRCS, 2005a.
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Table 3.3-2. Soil Associations — Corridors B and B1

Corridor B Corridor B1
Area Percent of Area Percent of

Soil Association (acres) Corridor B (acres) Corridor B1 General Description

Aazdah - Hamerly 2,543 17 2,543 1.6 Moderately well-drained and poorly drained

- Parnell (MNO061) soils that formed in loamy glacial till on
undulating ground moraines.

Barnes - Langhei - 3,549 2.3 2,913 1.8 Well-drained and somewhat poorly drained,

Hamerly (MNO043) moderately, or moderately slowly permeable
soils that formed in loamy till plains and
moraines.

Colvin - Tara - 15,441 10.2 33,686 213 Nearly level and very gently sloping, poorly

Spicer (MN098) drained, very poorly drained, and moderately
well-drained silty soils on glacial till.

Copaston - Rock 1,028 0.7 1,028 0.6 Well-drained and somewhat excessively drained,

Outcrop - Arvilla undulating to steep soils formed in coarse glacial

(MN111) till, and alluvium and colluvium over bedrock,
with areas of rock outcrop.

Egeland - 9,368 6.2 9,368 5.9 Well-drained and poorly drained soils formed in

Marysland - silty materials overlying sand and gravel on

Estelline (MN110) outwash plains.

Fordville - 2,049 14 2,049 13 Loamy soils that are shallow and moderately

Renshaw — deep on outwash plains and terraces, with clayey

Southam (SD128) wet soils in depressions.

Gardena - Glyndon 4,116 2.7 4,116 2.6 Gently sloping and nearly level, moderately

- Quam (MN115) well-drained, somewhat poorly drained, and
very poorly drained silty soils on till plains.

Harps - Seaforth — 25,794 17.0 32,093 20.2 Deep, poorly drained to moderately well drained

Okoboji (MNO088) loamy soils in alluvium from glacial till.

Heimdal - Sisseton 15,009 9.9 15,009 9.5 Well-drained and moderately well-drained soils

- Svea (MNO018, that formed in loamy glacial drift.

SD138)

Lamoure - La 2,017 1.8 2,017 13 Nearly level, moderately well-drained, and

Prairie —Rauville poorly drained soils on floodplains.

(MN109, SD248)

Lohnes - Sioux - 1,868 1.2 1,864 12 Excessively to well-drained, rapidly permeable

Syrene (MNO021) soils in sands on outwash plains; and very poorly
drained soils consisting of a loamy mantle over
sandy lake plain sediments.

Maddock - 0 0 4,284 2.7 Well-drained or somewhat excessively drained

Egeland - sandy to loamy soils over sandy wind blown

Flandreau deposits on plains, terraces, and uplands.

(MNO096)

Marysland - 18,151 12.0 12,210 7.7 Moderately well-drained, poorly and very poorly

Arveson - Hecla drained soils that formed in glacial lacustrine,

(MN099) alluvial, or outwash sediments.

Renshaw - Sioux - 2,398 1.6 2,398 15 Poorly drained and excessively drained, gravelly

Spottswood sandy loams, and loams underlain by sand and

(MNO094) gravel on outwash plains.

Shakopee — 1,652 11 4,859 3.1 Poorly drained and well-drained soils formed in

Mcdonaldsville - clayey and sandy glaciolacustrine sediments.

Sverdrup (MN104)

Tara - Parnell - 17,277 114 13,736 8.7 Nearly level and depressional, moderately well-

Hamerly (MN095) drained to very poorly drained clay loams, or
silty clay loams on glacial moraines.

Wadenill - 7,496 4.93 0 0 Nearly level to very steep, well-drained, and

Sunburg -Delft poorly drained, loamy soils on ground moraines

(MNO082) and till plains.

Winger - Vallers - 22,286 14.7 14,332 9.0 Poorly drained and somewhat poorly drained

Hamerly (MNO097) soils formed in silty sediments over loamy
glacial till on glacial lake plains and moraines.

Source: HDR, 2005a; NRCS, 2005a.
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Table 3.3-3. Soil Associations — Corridors C and C1

Corridor C Corridor C1 | Percent of
Soil Area Percent of Area Corridor
Association (acres) Corridor C (acres) C1 General Description

Arvilla - Egeland 3,453 1.7 11,167 59 Somewhat excessively drained,

-Marysland well-drained, and poorly

(MN112) drained, nearly level and gently
sloping soils formed in loamy
material over sandy and
gravelly outwash plains.

Barnes - Flom - 8,470 4.2 0 0 Nearly level to hilly and steep,

Buse poorly drained to well-drained

(SD244, MN119) soils that are loam or clay loam
throughout on glacial till.

Brandt - Estelline 5,388 2.9 1,182 0.6 Well-drained soils formed in

- Fordville silty and loamy materials

(SD127, MN124) overlying sand and gravel on
outwash plains.

Burr - Du Page - 10,525 52 16,702 8.8 Well-drained, moderately well-

Calco drained, and poorly drained

(MN118) soils (some with gypsic
horizons) formed in calcareous
clayey glacial lacustrine
sediments and floodplain
alluvium.

Calco - Du Page - 6,334 3.2 6,334 3.3 Poorly drained and moderately

Nishna well-drained, nearly level soils

(MN117) formed in alluvial deposits.

Calco - Swanlake 6,506 3.2 6,506 34 Nearly level, very steep, and

- Du Page very steep poorly drained,

(MN102) well-drained, and moderately
well-drained silty and loamy
soils in bottomlands and
adjacent steep walls.

Canisteo - Ves - 64,940 324 74,593 39.2 Nearly level and undulating,

Normania well-drained, moderately well-

(MN105) drained, and very poorly
drained loamy soils on till
plains.

Copaston - Rock 3,812 1.9 3,812 2.0 Well-drained and somewhat

Outcrop - Arvilla excessively drained, undulating

(MN111) to steep soils formed in coarse
glacial till and alluvium and
colluvium over bedrock, with
areas of rock outcrop.

Fordville - 7,985 4.0 2,049 11 Somewhat excessively drained,

Renshaw - well-drained, and poorly

Southam (SD128) drained, nearly level to strongly
sloping, loamy soils over
gravelly material on outwash
plains and moraines.

Forman - Aastad - 95 0.1 0 0 Nearly level to gently sloping,

Barnes
(SD137)

well-drained and moderately
well-drained soils that are clay
loam throughout on glacial till.
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Table 3.3-3 (continued)

Corridor C Corridor C1 | Percent of

Soil Area Percent of Area Corridor

Association (acres) Corridor C (acres) C1 General Description

Forman - Aastad - 38,285 19.1 27,429 14.4 Nearly level to hilly, well-

Buse drained, and moderately well-

(SD135, MN116) drained soils that are clay loam
throughout on glacial till.

Heimdal - 17,223 8.6 27,940 14.7 Well-drained and moderately

Sisseton - Svea well-drained soils that formed

(SD138, MN018) in loamy glacial drift.

Lamoure - La 2,482 12 1,430 0.8 Nearly level, moderately well-

Prairie - Rauville drained, and poorly drained

(SD248, MN109) soils on floodplains.

Ludden - 276 0.1 0 0 Poorly or very poorly drained

Lamoure -Ladelle and moderately drained, slowly

(SD139) or moderately slowly
permeable soils that formed in
clayey and silty alluvium on
floodplains.

Peever - Forman - 19,072 9.5 978 0.5 Well-drained and poorly

Tonka drained, nearly level to gently

(SD136, MN478) sloping, loamy soils formed on
till plains.

Ves-Canisteo- 5,508 2.8 10,009 53 Well-drained and poorly

Colvin (MN113) drained, undulating, and nearly
level soils formed in glacial till
and lacustrine deposits.

Source: NRCS, 2005a.

3.4  Biological Resources

34.1 Introduction

Biological resources discussed for the proposed plant site, the proposed groundwater areas, and for
each proposed corridor in this chapter include vegetation, wildlife, fisheries, special status species, and
wetland/riparian areas. These resources make this region one of the most diverse ecosystems in North
America. The local biological resources each have one or more roles in the functioning of local
ecosystems and are also valuable to society in economic, recreational, and other non-ecological ways.
These functions and values® have been assessed and examples include diverse plant communities that
provide habitat for game and nongame species; productive aquatic environments for fish, invertebrates,
and terrestrial vertebrates (otters, beavers, waterfowl, etc.) that rely on aquatic habitats; special status
species and their role as indicators of healthy communities; and wetland/riparian areas that support and
protect water resources. The following sections address the existing conditions for each biological
resource present within the proposed plant site, the proposed groundwater areas, substation sites, for
each proposed transmission corridor, and where known, the Hankinson transmission line.

8 . . . .

“Functions” refer to the ecological role that a species or natural feature plays in the larger ecosystem. For example, wetlands and other
natural features have functions including habitat, flood storage, and water quality enhancement. “Values” are more subjective, and
include the economic, recreational, aesthetic, or other value that society places on species and natural features.
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Vegetation

The proposed Project area is characterized by a mosaic of naturally occurring vegetation types
including shrublands, prairie remnants, deciduous forests, and wetland areas interspersed with
agricultural and developed landscapes. Naturally occurring vegetation types provide ideal habitat for
ecologically significant and rare plant species. South Dakota and Minnesota each maintain a separate
classification system for identifying vegetative communities. To best correlate the two sets of data,
vegetative communities for South Dakota and Minnesota were identified based on field reconnaissance
data and South Dakota Gap Analysis Project (GAP) and Minnesota GAP resources generated by the
USGS. While both states use GAP resources, each maintains a separate classification system for
identifying vegetative communities. The data sets were combined by similar vegetation type into
broad categories presented in the vegetation section. Based on this analysis, seven land cover types
were identified within the proposed Project area. These vegetation types are agriculture,
wetland/riparian/open water, forest, shrubland, prairie grassland, and developed areas.

In addition to plant community classification, ecological quality was assessed using two different data
sources. For the proposed plant site and groundwater areas, the assessment was completed based on
field reconnaissance data and was divided into three categories (i.e., low, medium, and high). These
categories were determined by the ratio of native plant species to noxious plant species and the extent
to which human disturbance has altered the landscape (Barr, 2004a and 2006a). For the proposed
corridors, ecological quality was determined by satellite imagery, ground-truthed Minnesota County
Biological Survey (MCBS) data, and land cover types. For purposes of this Final EIS, biological
importance was divided into the categories of low, medium, and high and is evaluated on the basis on
the number of rare species, the quality of the native plant communities, size of site, and context within
the landscape (MNDNR, 2005a). Based on incompatibility between these two data sources, ecological
quality assessments were not compared.

Many similarities in vegetative communities exist among the proposed plant site, the proposed
groundwater areas, and corridors; however, collectively, the proposed corridors encompass a much
greater area with higher quality habitat. There are many State and/or federally-managed areas where
native plant and animal species are being preserved for economic and recreational value. These
areas include State Wildlife Management Areas (WMA), Game Production Areas (GPA), MCBS
Sites of Biodiversity Significance, National Wildlife Refuges (NWR), WPAs, Scientific and Natural
Areas (SNA), and high priority areas. The WMASs are managed for native plants to support game
species (e.g., waterfowl, pheasant, and white-tailed deer) and other wildlife (e.g., songbirds, small
game mammals, and nongame animals). The WPASs are managed for native plants to facilitate
breeding, foraging, and migratory habitat for waterfowl, water birds, and small mammals and
reptiles. WPAs are managed by the U.S. Fish and Wildlife Service (USFWS) to preserve wetlands
and grasslands critical to waterfowl and other wildlife. These public lands were included in the
National Wildlife Refuge System in 1966 through the National Wildlife Refuge Administration Act.
Funding for the acquisition of wetlands as WPAs was created by the passage of the Duck Stamp Act
in 1934, and amended by Congress in 1958. Additionally, some WPAs have been donated as gifts,
while a few have been reserved from public domain lands. GPAs in the South Dakota region of the
proposed Project area are State-managed for hunting game (e.g., prairies and grasslands). High
priority areas, as defined by the MNnDNR and USFWS, are grassland and wetland conservation areas,
which identify priority grassland and wetland habitat for wildlife conservation. The joint assessment
identifies areas suitable for conservation and is a measurement of the integrity of the landscape for a
full array of grassland and wetland wildlife species. MCBS Sites of Biological Significance are
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State-ranked areas of native biodiversity including native plants, rare plants, and animals, and/or
animal aggregations (MnDNR, 2005a). These areas are ranked based on their level of biodiversity
including number of species, size of area, and quality of native habitat (MnDNR, 2005a). MCBS
areas are ranked with moderate, high, or outstanding biodiversity importance.

Surveys for native prairie remnants were conducted in June and October 2005 by HDR throughout the
proposed corridors. Prairie vegetation indicator species were identified for each area and the areas
were subsequently classified along a moisture spectrum that ranged from dry habitats to wet habitats,
with three intermediate classes between the dry and wet extremes. The identified areas contain rare
native prairie species and rock outcrop communities and were identified by State agencies as
conservation areas of importance.

The terms “noxious weed,” “invasive weed,” and “exotic weed” are often used interchangeably to
describe any plant that is unwanted and grows or spreads aggressively. However, the term “noxious
weed” is legally defined under both Federal and State laws. Under the 1974 Federal Noxious Weed
Act (7 USC § 2802(c)), a noxious weed is defined as “any living stage, such as seeds and reproductive
parts, of any parasitic or other plant of any kind, which is of foreign origin, is new to or not widely
prevalent in the U.S., and can directly or indirectly injure crops, other useful plants, livestock, or
poultry or other interests of agriculture, including irrigation or navigation, or the fish or wildlife
resources of the U.S., or the public health.” Federal noxious weeds include 19 aquatic and wetland
weeds, 62 parasitic weeds, and 56 terrestrial weeds, for a total of 137 species.

The prevention of the spread of noxious weeds and invasive species is a high priority for nearby
communities. Under EO 13112 of February 3, 1999, — Invasive Species, Federal agencies shall not
authorize, fund, or carry out actions likely to cause or promote the introduction or spread of invasive
species in the U.S., or elsewhere unless it has been determined that the benefits of such actions
outweigh the potential harm caused by invasive species. In addition, all feasible and prudent measures
to minimize the risk of harm will be taken in conjunction with the actions.

In addition to federally-identified or listed noxious weeds, the Minnesota and South Dakota
Departments of Agriculture each maintain a list of regulated and prohibited noxious weed species,
some of which may occur within the proposed Project area (Table 3.4-1). In general, noxious weeds
are defined as species declared by law as undesirable because they conflict with, restrict, or
otherwise cause problems under management objectives (SDSU, 1999). In Minnesota, prohibited
noxious weeds are defined as species that are injurious to public health, the environment, public
roads, crops, livestock, or other property. These weeds must be controlled or eradicated as required
in Minnesota Statutes 2005, Section 18.78, Control or Eradication of Noxious Weeds (Minnesota
Department of Agriculture, 1999). Restricted noxious weeds (i.e., species which are illegal to
import, sell, or transport) in Minnesota are listed because the only feasible means of controlling them
is to prohibit the importation, sale, and transportation of them within the State. In South Dakota,
prohibited noxious weeds are defined as species of any plant that the South Dakota Weed and Pest
Control Commission has found to be detrimental to the production of crops or livestock or to the
welfare of persons residing within the State. These weeds must be controlled or eradicated as
required in South Dakota Codified Laws 38-22. The weed and pest program was formulated by the
Commission to implement a method of prevention, suppression, control, and eradication of weeds
and pests in South Dakota (SDDOA, 2005).
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Appendix F, Table 5, Volume I11 provides a list of State-, county-, and local-listed noxious weed
species and invasive species in South Dakota.

Table 3.4-1. State-Listed Noxious Weed Species

Noxious Weed Species

Minnesota?

Bull thistle

Canada thistle

Field bindweed

Garlic mustard

Hemp

Leafy spurge

Musk thistle

Perennial sow thistle

Plumeless thistle

Poison ivy

Purple loosestrife

Common and glossy buckthorn
South Dakota®

Canada thistle

Field bindweed

Leafy spurge

Purple loosestrife

# Designated as State prohibited/restricted.
® Designated as State prohibited.

Sources: HDR, 2005a, 2005b.

Wildlife

The proposed Project area is located within the Northern Glaciated Plains ecoregion of the

Northern Great Plains. Wildlife habitat within the proposed Project area is composed of a patchwork
of wetlands, riparian habitats, prairie remnants, agricultural landscapes, pasture grasslands, and forest.
These habitats provide year-long and seasonal habitat for a number of birds, mammals, fish, reptiles,
amphibians, and insects. A list of common mammals, birds, reptiles, and amphibians that have been
documented by the MnDNR; the Minnesota Ornithologists’ Union; the Minnesota Herpetological
Society; and the South Dakota Game, Fish and Parks Department (SDGFP) is presented in

Appendix F, Table 1, Volume II1.

Numerous wetlands are responsible for making this region one of North America’s most important
waterfowl breeding areas. These wetlands are also important stopovers for great concentrations of
migrating waterfowl, songbirds, and shorebirds in spring and fall. The area’s rivers and wetlands
also provide habitat for mammals, including beaver and muskrat. The tall grass prairies of this
region provide habitat for unique bird and mammal species, many of which have declined because of
habitat loss. The valley bottoms provide a rich and diverse habitat for many species of wildlife,
including large and small game animals, songbirds, waterfowl, and furbearers. Brushy, wooded hills
bordering the river bottoms with agricultural fields, swamps, and wetlands provide both food and
cover. Woodlands in the area provide breeding and seasonal habitat for warblers and other
songbirds and serve as a wintering area for white-tailed deer. Woodlands along the rivers also
provide nesting habitat for wood ducks and mergansers. Appendix F, Table 1, Volume I11 lists
wildlife species that could be found in the proposed Project area.
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Nongame birds encompass a variety of passerine (perching and song birds), water birds, and raptor
species, most of which are protected under the Migratory Bird Treaty Act (MBTA) (16 USC 703-712).
EO 13186, “Responsibilities of Federal Agencies to Protect Migratory Birds,” was issued to ensure
that environmental analyses of Federal actions evaluate the impacts of actions and agency plans on
migratory birds. The EO also states that emphasis should be placed on protecting migratory bird
species listed in the Code of Federal Regulations (CFR) 50, Article 10.13, priority habitats, and key
risk factors. The Minnesota River Valley is recognized as a major component of the Central Flyway
for migrating birds, and more than 320 species of birds have been recorded in the valley. Bird species
that commonly occur in the proposed Project area are presented in Appendix F, Table 1, Volume III.

Many similarities in wildlife habitat and species composition exist between the proposed plant site, the
proposed groundwater areas, and transmission corridors; however, collectively, the proposed corridors
encompass a much greater area with higher quality habitat. Therefore, the discussion of game and
nongame animals is more extensive for the proposed corridors than for the proposed plant site and
proposed groundwater areas.

Fisheries

Waterbodies within the proposed Project area provide habitat for fish and invertebrate communities,
which represent important components of the aquatic environment. Fish communities include a
mixture of warm-water and cold-water species. As a result of management focus, important fisheries
include game and native fish species. This section deals mainly with game fish, while special status
species are discussed in the following section and in Sections 3.4.2.4 and 3.4.3.4. Aquatic
invertebrates are also included in this section because of their importance as water quality indicators
and role as food sources for fish.

An issue that has been identified for the proposed Project area is mercury levels in fish tissue.
Minnesota has had a fish consumption advisory for mercury since 1999. Based on the 2004
Minnesota 305(b) Report (MPCA, 2004b), fish in the Minnesota River and numerous tributaries, such
as Lac qui Parle, Yellow Medicine, and Chippewa rivers, contain levels of mercury contamination
high enough to warrant fish consumption advisories. Fish consumption advisories for lakes and
reservoirs located within the proposed Project area are discussed in Section 3.2.

Special Status Species

Sensitive species identified for the proposed Project include both special status species and species of
concern. Special status species are those species for which State or Federal agencies afford an
additional level of protection by law, regulation, or policy. Included in this category are
federally-listed and -proposed species that are protected under the Endangered Species Act, or are
considered as candidates for such listing by the USFWS, and those species that are State-listed as
threatened or endangered. Minnesota and South Dakota species of concern are those that are
uncommon or have unique or highly specific habitat requirements.

Plant Species
Special status plant species that may occur within the proposed Project area include 27 terrestrial

and aquatic species (nine special status species and 18 species of special concern)
(USFWS, 2005a; USFWS 2005b; USFWS 2005¢; MnDNR, 2005a; MnDNR, 2005b;
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SDGFP, 2005a; SDGFP, 2004a; SDGFP, 2004b). These species, their associated habitats, and
their potential for occurrence within the proposed Project area are summarized in Appendix F,
Table 2, Volume I11. Occurrence potential within the proposed Project area was evaluated for
each species based on its habitat requirements and/or known distribution. If no suitable habitat or
recorded observations were available, the likelihood of a species occurring within the proposed
Project area was decreased, allowing the species to be dropped from detailed analysis. Based on
these evaluations, no special status plant species were eliminated from detailed analysis.

Terrestrial Wildlife Species

A total of 16 special status terrestrial wildlife species (6 special status species and 10 species of
concern) were identified as potentially occurring within the proposed Project area

(USFWS, 2005a; USFWS, 2005b; USFWS, 2005c; MnDNR, 2005a; MnDNR, 2005b;

SDGFP, 2005a; SDGFP, 2004a; SDGFP, 2004b). Occurrence within the proposed Project area
was evaluated for each species based on its habitat requirements and/or known distribution. If no
suitable habitat or recorded observations were available, the likelihood of a species occurring
within the proposed Project area was decreased, allowing the species to be dropped from detailed
analysis. Based on these evaluations, no terrestrial species were eliminated from detailed analysis.
Special status species, their associated habitats, and their occurrence within the proposed
corridors are listed in Appendix F, Table 2, Volume III.

Aquatic Species

Special status aquatic species that may occur in the proposed Project area include fish and
freshwater mussels. A total of 11 fish species may occur in waterbodies located within the
proposed plant site, proposed groundwater areas, or corridors (USFWS, 2005a; USFWS, 2005b;
USFWS, 2005c; MnDNR, 2005a; MnDNR, 2005b; SDGFP, 2005a; SDGFP, 20043;

SDGFP, 2004b). The list includes one federally-listed species, three State-listed species and
seven species of special concern (Appendix F, Table 1, Volume I11). In addition, 16 mussels (six
State-listed species and 10 species of special concern) may occur in rivers or streams located
within the proposed plant site, proposed groundwater areas, or corridors. No federally-listed
mussel species occur in the proposed Project area. Known occurrences and habitat used by these
species are summarized in Appendix F, Table 2, Volume Ill. The occurrence of these species in
the proposed Project area was evaluated using known distribution and habitat requirements.
Based on these evaluations, one fish species (Topeka shiner) was eliminated from further
consideration.

Wetland/Riparian Areas

Wetlands provide many functions and values that directly or indirectly benefit society, such as flood
storage and storm water control, stream baseflow (i.e., the usual, reliable, background level of a river
or stream, maintained generally by seepage from groundwater infiltration) and groundwater support,
erosion and shoreline protection, water quality improvement, biological support, wildlife habitat
functions, and cultural values.

The relative amount of any given function provided by a particular wetland depends on many factors,
such as the size of the wetland, topography, geology, hydrology, types and distribution of habitat
present, relationship between the wetland and adjacent ecosystems, and surrounding land uses.
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Wetlands in South Dakota and Minnesota are subject to regulation under Section 404 of the CWA,
providing that such wetlands meet the definition of WUS (33 CFR 328). The USACE determines if
wetlands are considered WUS, and therefore, under USACE jurisdiction.

In Minnesota, wetlands are also regulated under the Wetland Conservation Act (see Minn. Stat.
81036.222-.2373) requiring coordination with the Minnesota Board of Water and Soil Resources, and
Section 404 of the CWA by the USACE. Public waters wetlands also are regulated by the MnDNR
under Minn. Stat. Section103G.005, Subdivision 15a.

The USFWS maintains the National Wetlands Inventory (NWI) database where wetland areas of the
U.S. are mapped from aerial imagery in accordance with the wetlands definition and classifications
presented in Cowardin et al., 1979. The MnDNR, Division of Waters, maintains Public Waters
Inventory (PWI) maps and database for waters within the State. The PWI maps include both public
waters and public water wetlands as defined in Minn. Stat., Section 103G.005, Subdivision 15a.

Public waters wetlands within Minnesota include the following types: three (inland shallow fresh
marshes), four (inland deep fresh marshes), and five (inland open shallow fresh water ponds or
reservoirs) wetlands as identified in Cowardin et al., 1979. Thus, while the NWI and PWI maps and
databases are closely related, they represent slightly different sets of categories and data, and thus, map
somewhat different areas. For purposes of this discussion of wetlands affected by the proposed
Project, the NWI database and maps have been used as the primary data source to allow consistency of
approach between affected areas in both States. For those portions of the proposed corridors that occur
in Minnesota, the acreage of PWI waters/wetlands and mileage of stream segments are discussed in
Section 3.2.

3.4.2  Big Stone Il Plant Site and Groundwater Areas
3421 Vegetation

Proposed Big Stone 11 Plant Site

The proposed plant site is located within the Northern Glaciated Plains/Minnesota River Prairie
ecoregion (USEPA, 2003). Land cover types present within the existing and proposed plant sites were
delineated in September 2004 and are illustrated on Figure 3.4-1. Seven land cover types were
identified within the existing and proposed plant sites during field reconnaissance activities

(Table 3.4-2). The area consists primarily of a fragmented patchwork of tallgrass and shortgrass
prairie remnants, deciduous forests, wetland/riparian/open water habitats, agriculture, and developed
areas. Figure 3.4-2 illustrates the various quality categories of the land cover types present within the
proposed plant site.

3-59



09-€

O,, -
%
y,
I %
\S‘fo
< e
i,

7N\
(15)

i

[P\ s
kel Farley =52 d

ﬂl:

12

\V,
Q
<
_551@
S
o |
N |
Albe

Regional Settings

Souih Dkofa -4 . 1|

A Proposed Plant Site

D Project Area
] Water

Named Streams and Rivers

—==m Highway

——— Road Access to Plant

D Plant Vicinity Groundwater Area

D Expanded Groundwater Area
Land Cover
[ Agriculture
|:| Developed
I Forest
[ ] open water
|:| Prairie
I \Wetland/Riparian

Source: Barr, 2004a, 2005¢, 2008

N
0 0.5 1
) Miles

Big Stone Il EIS

Figure 3.4-1

Land Cover Within
the Proposed Plant Site
and Groundwater Areas




Chapter 3: Affected Environment

Most of the existing and proposed plant sites include disturbed and/or degraded land cover types, with
perennial row crops and non-native grasslands accounting for over half of the total area. In general,
more than 87 percent (2,814 acres) of the total vegetative cover is rated as low ecological quality based
on land type and wetland delineation analysis (Barr, 2004a). Low ecological quality areas are
widespread throughout the existing and proposed plant sites and consist of farmsteads, hayfields,
impoundments, industrial areas, row crops, disturbed grasslands, roadways, and rail yards. Noxious
and invasive species contribute approximately 40 to 100 percent of vegetative cover in low ecological
quality areas. Overall, natural processes and human disturbances have altered the landscape, and the
present plant communities do not resemble typical naturally occurring communities.

Plant communities with medium ecological quality comprise approximately 359 acres (11.2 percent)
of the existing and proposed plant sites (Barr, 2004a). Medium ecological quality areas are
concentrated in the southern and northwestern portion of the existing and proposed plant sites and
consist of northern bur oak openings, northern bur oak mesic forests, grassland pasture, mixed
deciduous woodlands, wooded pastures, and wetlands. In medium ecological areas, noxious and
invasive species contribute approximately five to 40 percent of total vegetation cover and do not
exceed the vegetation cover provided by native vegetation communities. In general, these plant
communities have been affected by human disturbances, but the nature of the communities has not
been altered beyond recognition.

Table 3.4-2. Land Cover Types — Existing and Proposed Plant Site

Cover Types Acres® Percent
Vegetation Cover Agriculture 1,116 35.0
Wetland/Riparian 124 3.9
Forest 234 74
Shrubland 0 0.0
Prairie 690 21.6
Non-vegetation Cover Open Water 717 22.5
Developed 307 9.6
Total 3,188 100.0

# Values are approximate due to rounding.

Source: Barr, 2004a

Areas of high ecological quality total approximately 27.5 acres (less than one percent) of the existing
and proposed plant sites (Barr, 2004a). High ecological quality areas are concentrated near the
Whetstone River in the southern portion of the existing and proposed plant sites and consist of native
cordgrass wet prairie, northern bur oak mesic forest, and northern plains transitional bluestem prairie.
Noxious and invasive species comprise less than five percent of the total vegetative cover in this area.
Little or no evidence of human disturbances, such as logging or livestock grazing, are present within
this area.

In addition to the State noxious weed species list outlined in the Biological Resources introduction
above, Grant County, South Dakota, also maintains a county-specific list of species (i.e., absinth
wormwood, spotted knapweed, and bull thistle) some of which may occur within the proposed plant
site. Control and management techniques for these noxious weeds within Grant County would be
determined through consultation with the Grant County Weed Supervisor.
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Chapter 3: Affected Environment

During field reconnaissance activities, several other non-native, invasive species were identified. In
forested areas, invasive species include buckthorn, Tartarian honeysuckle, and garlic mustard
(Appendix F, Table 5, Volume I11). In prairie communities, invasive species include red cedar, leafy
spurge, smooth brome, and Kentucky bluegrass. While these species are not recognized by the

State of South Dakota as prohibited or restricted noxious weeds, they are rapid colonizers of disturbed
plant communities and may demonstrate similar characteristics of weedy species.

Groundwater Areas

The expanded groundwater area is located within the Northern Glaciated Plains/Minnesota River
Prairie ecoregion (USEPA, 2003). Land cover types were delineated within the expanded groundwater
area by OTP in October 2006 and are illustrated on Figure 3.4-1. The area consists primarily of a
fragmented patchwork of tallgrass and shortgrass prairie remnants, deciduous forests, wetland/riparian
and open water habitats, agriculture, and developed areas.

Table 3.4-3. Land Cover Types — Expanded Groundwater Area

Cover Types Acres® Percent
Vegetation Cover Agriculture 4,920 63.9
Wetland/Riparian 537 7.0
Forest 72 0.9
Shrubland 0 0.0
Prairie 1,807 23.5
Non-vegetation Cover Open Water 34 0.4
Developed 325 4.2
Total 7,695 100.0

*Values are approximate due to rounding.

Source: Barr, 2008

Figure 3.4-2 illustrates the various quality categories of the land cover types present within the
expanded groundwater area.

Most of the land within the expanded groundwater area includes disturbed or degraded land cover
types, with perennial row crops and non-native grasslands accounting for over half of the total area.
Over 86 percent (6,622 acres) of the total vegetative cover is rated as low ecological quality based on
vegetation type. Low ecological quality areas are widespread throughout the area and consist of
farmsteads, hayfields, industrial areas (quarries), row crops, disturbed grasslands, and roadways.
Noxious and invasive species contribute approximately 40 to 100 percent of vegetative cover in those
low ecological quality areas not devoted to agricultural production. Noxious and invasive species (see
Appendix F, Table 5, Volume I11) contribute less than 10 percent cover in agricultural areas; however,
the presence of single species in agricultural areas creates greatly reduced ecological quality. Overall,
natural processes and human disturbances have altered the landscape, and the present plant
communities do not resemble typical naturally occurring communities. Plant communities with
medium ecological quality comprise approximately 727-acres (9.5 percent) of the expanded
groundwater area. Medium ecological quality areas consist of hardwood forest stands, pine plantation
forest, grassland pasture, mixed deciduous woodlands, wooded pastures, and wetlands. In medium
ecological areas, noxious and invasive species contribute 5 to 40 percent of total vegetation cover and
do not exceed the vegetation cover provided by native vegetation communities. In general, these plant
communities have been affected by human disturbances but the nature of the communities has not
been altered beyond recognition.
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Avreas of high ecological quality total approximately 345 acres (4.5 percent) of the expanded
groundwater area. High ecological quality areas are concentrated on the north side of the area and
consist of northern plains transitional bluestem prairie. Portions of the 160-acre Federal VanHout
WPA are located within the high ecological quality zone. WPAs are public lands managed by the
USFWS, with an objective to preserve wetlands and grassland nesting areas critical to waterfowl and
other wildlife. Noxious and invasive species comprise less than five percent of the total vegetative
cover in this area. Little or no evidence of human disturbances, such as logging or livestock grazing,
are present within this area.

3.4.2.2 Wildlife

Proposed Big Stone 11 Plant Site

With the exception of 387 acres of moderate to high quality habitat, wildlife habitat in the vicinity of
the proposed plant site is primarily disturbed or degraded, providing little value to area wildlife. Of the
387 acres, approximately 28 acres represent high quality habitat near the Whetstone River in the
southern portion of the proposed plant site with native cordgrass wet prairie, northern bur oak mesic
forest, and northern plains bluestem prairie species. The remaining 359 acres of moderate quality
habitat occur primarily in the southern and northwestern portions of the proposed plant site and include
deciduous forest, wetlands, and open water.

Additionally, other quality areas within the vicinity of the proposed plant site include Marsh and
Lac qui Parle lakes, which are WMAs and public hunting grounds. The nearby Big Stone NWR
consists of wetlands and tallgrass prairie and is an important production and migration area for
waterfowl, shorebirds, and other waterbirds. Several State parks are located within the Upper
Minnesota River watershed including Big Stone Lake State Park, with three separate units along the
headwater lake and Lac qui Parle State Park located at the lower end of Lac qui Parle Lake.

Big Game Species

Available hunting statistics for the proposed plant site and corridors are limited to estimated harvest
projections (SDGFP, 2005b; MNnDNR, 2005c). White-tailed deer are the only big game animal hunted
in the vicinity of the proposed plant site. The projected 2004 harvest estimate for white-tailed deer in
Grant County is 800 animals (SDGFP, 2005b). White-tailed deer are habitat generalists inhabiting
farmlands, forests, and riparian areas (MNDNR, 2005c). The existing plant and the proposed plant
sites combined equal approximately 3,201 acres with approximately 778 of those acres in
State-managed GPAs.

Small Game Species

The Northern Glaciated Plains Ecoregion is known as one of the most important waterfowl production
areas in North America (USEPA, 2003). A variety of ducks occur within the proposed plant site. As
mentioned in the Big Game Species section above, the area encompassing the existing and proposed
plant site has approximately 778 acres of GPAs.

Small game species that occur in the region include mourning dove, pheasant, wild turkey, rabbits,
squirrels, and furbearers. Mourning doves prefer mowed, plowed, or disturbed agricultural fields with
nearby available water. Pheasants roost in areas of short- to medium-height grass or weeds and
commonly forage in grain and corn fields. Wild turkeys inhabit forest habitat interspersed with
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agricultural fields (Alsop 111, 2001). The greater prairie chicken inhabits mid-grass to tallgrass prairie,
often interspersed with cropland.

Nongame Species

Nongame species (e.g., small mammals, passerines, raptors, amphibians, and reptiles) occupy a variety
of habitat types within the proposed plant site. Small mammals provide a substantial prey base for the
area’s predators including mammals, raptors, and reptiles.

Representative raptor species that occur in the proposed plant site include eagles and falcons (see
Appendix F, Table 1, Volume I1). The bald eagle is a special status species and is discussed further in
Section 3.4.2.4.

Other nongame animals that occur in the proposed plant site include amphibians (toads and frogs) and
reptiles (turtles, lizards, skinks, and snakes) (see Appendix F, Table 1, Volume I11).

Groundwater Areas

Moderate to high quality wildlife habitat is present within the expanded groundwater area and provides
year-long and seasonal habitat for a number of birds (including raptors), mammals, fish, reptiles,
amphibians, and insects (see Appendix F, Tables 1 and 2, Volume 111). Although much of the area is
agricultural in nature and of low quality habitat, high quality habitat exists near the Whetstone River
with northern bur oak mesic forest and northern plains bluestem prairie species. Moderate quality
habitat occurs in the remaining areas and includes mixed hardwood riparian corridors, agricultural
areas, deciduous forest, and wetlands.

Additionally, the expanded groundwater area is along the western edge of a merging route between the
Atlantic and Mississippi migratory flyways. Waterfowl migrating along this route may use the
wetlands within the expanded groundwater area as stopovers. Moreover, the expanded groundwater
area is within an area used by waterfowl for travel between quality areas in the vicinity, including
Marsh and Lac qui Parle Lakes, which are WMAs and public hunting grounds. The nearby Big Stone
NWR consists of wetlands and tallgrass prairie. The Refuge is an important production and migration
area for waterfowl, shorebirds, and other waterbirds. There are several State parks located within the
Upper Minnesota River watershed. These State parks include Big Stone Lake State Park, with three
separate units along Big Stone Lake, and Lac qui Parle State Park, which is located at the lower end of
Lac qui Parle Lake.

Big Game Species

White-tailed deer is the only big game species hunted in the vicinity of the expanded groundwater area.
The projected 2006 total harvest estimate for white-tailed deer in Grant County was 739 animals
(SDDW, 2007). White-tailed deer inhabit farmlands, forests, and riparian areas (MNnDNR, 2005c).

Small Game Species

The discussion of small game species (e.g., pheasant, ducks, geese, rabbits, squirrel, and fox) for the
proposed plant site in Section 3.4.2.2 above applies to the proposed plant site and the expanded
groundwater area. The Northern Glaciated Plains Ecoregion is known as one of the most important
waterfowl production areas in North America (USEPA, 2003).
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The expanded groundwater area provides diverse habitats that promote small game production. These
habitats include upland grasslands and row crops for pheasant, marshes that support ducks and geese,
and transitional areas between forests and grasslands that support cottontail rabbit, fox squirrels, and
red and grey fox. Quail and mourning dove may also find suitable habitat in the expanded
groundwater area.

3.4.2.3 Fisheries

Proposed Big Stone 11 Plant Site

Two waterbodies, Big Stone Lake and the Whetstone River, provide habitat for aquatic species within
the vicinity of the proposed plant site; both contain a mixture of warm-water and cold-water fish
species. Ten fish families are present in these waterbodies, with sunfishes, perches, and minnows
containing the most species (Table 3.4-4). Scientific names of all fish species mentioned in this
section are provided in Appendix F, Table 3, Volume I11. Fish populations in Big Stone Lake are
managed cooperatively by the MnDNR and SDGFP, with the primary game fish species being walleye
and yellow perch. Stocking efforts during the past five years have included walleye and channel
catfish (MnDNR, 2004). Other game fish populations in the lake are sustained by natural
reproduction. Aquatic habitat consists of deep water and shallow bays. The primary game fish species
in the Whetstone River include northern pike, smallmouth bass, and walleye (NPS, 2000). The river
contains a mixture of riffles and pools and frequent sections of relatively dense wooded riparian
vegetation.

Table 3.4-4. List of Fish Species — Big Stone Lake and Whetstone River

Families Species

Sunfishes Rock bass®, pumpkinseed?®, orangespotted sunfish?, bluegill* smallmouth
bass®, largemouth bass?®, white crappie®, black crappie®

Catfishes Black bullhead?, yellow bullhead?®, channel catfish?, stonecat

Suckers White sucker, shorthead redhorse, bigmouth buffalo®

Minnows Carp, common shiner, golden shiner, emerald shiner, fathead minnow,
creek chub

Perches Johnny darter, yellow perch? logperch, walleye?, sauger®, saugeye

Temperate Basses White bass®

Pike Northern pike®

Sticklebacks Brook stickleback

Drum Freshwater drum

Eels American eel

*Game fish species.

Source: Neumann and Willis, 1994,

Freshwater mussel surveys were conducted in Big Stone Lake in 1989 (Bright et al., 1990). Two
species, floater and lilliput, were present. No special status mussel species were found in the
collections.

Groundwater Areas

The North Fork of the Whetstone River and the South Fork of the Whetstone River merge into the
Whetstone River within the expanded groundwater area. These tributaries provide the same habitat as
described above. Fisheries in the portions of the Whetstone River and its tributaries within the
expanded groundwater area are currently dominated by species considered rough fish. These species
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include rock bass, bullheads, bluegills, carp, sticklebacks, various species of shiners and minnows,
largemouth and smallmouth bass, and crappies.

3.4.2.4  Special Status Species

Proposed Big Stone 11 Plant Site

Plant Species

Twenty-five special status plant species may occur within the proposed plant site. Of these 25 species,
five plant species have been documented within the proposed plant site including slender milkvetch,
black disc lichen, larger water-starwort, ball cactus, and tumblegrass (see Appendix F, Table 2,
Volume I11).

Terrestrial Species

Sixteen special status terrestrial species may occur within the proposed plant site including two
mammals, five birds, three reptiles, and six invertebrates. Of these 16 species, the bald eagle is the
only special status species documented in the vicinity of the proposed plant site. A bald eagle nest
occurs approximately 0.3 miles from the proposed plant site boundary and approximately 1.3 miles
from the primary construction area (see Appendix F, Table 2, Volume I11). Bald eagles are known to
winter in the open water areas of the vicinity of the proposed plant site (SDGFP, 2004a, 2006).

Aquatic Species

Known occurrences of special status aquatic species include six fish and five mussels (Appendix F,
Table 2, Volume I11). Lake sturgeon and blue sucker are known to occur in the lower portion of the
Minnesota River and could use upper- and mid-portions of the river during movements. The other fish
and mussel species have been collected in the North Fork Whetstone, Whetstone, or Minnesota rivers
near or downstream of the proposed plant site.

Groundwater Areas

Plant Species

Twenty-five special status plant species may occur within the expanded groundwater area. These
special status species are the same as described in Appendix F, Table 2, VVolume IlI.

Terrestrial Species

Sixteen special status terrestrial species may occur within the expanded groundwater area, including
two mammals, five birds, three reptiles, and six invertebrates (see Appendix F, Table 2, Volume I11).
Of these 16 species, the bald eagle, the northern river otter, and the spiny soft-shell turtle are the only
special status species documented in the vicinity of the expanded groundwater area. A bald eagle nest
north of the existing Big Stone 11 plant was destroyed during a storm on May 5, 2007, but was
subsequently rebuilt in the same general area during 2007. Bald eagles are known to winter in the
open water areas in the vicinity of the proposed plant site (SDGFP, 2004a, 2006). A northern river
otter was observed in the Whetstone River in July 2006 and in the North Fork of the Whetstone River
in 2004. Spiny softshell turtles have been observed in the North Fork of the Whetstone River during
summertime surveys.
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Agqguatic Species

The special status aquatic species known to occur in the expanded groundwater area include four fish
(blackside darter, rosyface shiner, hornyhead chub, and golden redhorse) and five mussels (threeridge,
cylindrical papershell, Wahbas pigtoe, plain pocketbook, and fatmucket) (see Appendix F, Table 2,
Volume I11).

3.4.25 Wetland/Riparian Areas

Proposed Big Stone 11 Plant Site

Preliminary wetland delineations were conducted at the proposed plant site in September 2004.
Delineation methods followed guidelines presented in the U.S. Army Corps of Engineers Wetland
Delineation Manual (USACE, 1987). Wetlands were classified following the Wetlands of the United
States (“Circular 39”) guidance (Shaw and Fredine, 1971), USFWS NWI mapping system

(USFWS, 1990), and the Classification of Wetlands and Deepwater Habitats of the United States
(Cowardin et al., 1979).

Wetland boundaries were delineated and wetland acreages were calculated for wetlands observed at
the proposed plant site. The wetland delineation survey identified 18 wetland areas totaling
approximately 104.8 acres located within the proposed plant site (Table 3.4-5, Figure 3.4-3). Wetland
types observed within the proposed plant site include:

e Palustrine emergent (PEM) — 14 wetlands totaling 100.1 acres.
o Palustrine forested (PFO) — four wetlands totaling 4.7 acres.

The delineation and jurisdictional determination for wetlands present within the proposed plant site
was completed in June 2005 during a field inspection with a USACE representative. Of the

18 wetlands identified, three wetlands totaling 82.4 acres are tributary to WUS, and are therefore under
the jurisdiction of the USACE. These wetlands are "part of a surface water tributary system," which
implies that they are connected to surface water that discharges into a lake, pond, river, stream, or
other surface water feature. The remaining 15 wetlands are isolated (i.e., they have no surface
hydrologic connection to other wetlands or streams). Isolated wetlands are not considered
jurisdictional wetlands under the regulatory authority granted to the USACE by Section 404 of the
CWA. However, adverse impacts to isolated waters may also require mitigation.

The Minnesota Rapid Assessment Methodology (MnRAM) version 3.0 was used to assess wetland
functions in the jurisdictional wetlands, including the three jurisdictional wetlands. The results
indicate that the largest wetland, Wetland-8, provides moderate levels of all MNRAM-evaluated
wetland functions except fishery habitat and commercial utilization. Wetland-8 functions primarily as
a groundwater recharge area. Wetland-9 provides a high level of wildlife habitat function, and
moderate levels of fishery habitat, flood storage, and downstream water quality. These wetlands,
which are connected with a watercourse, are groundwater recharge/discharge areas. The results of the
function assessment are summarized in Table 3.4-6.
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Table 3.4-5. Wetlands Present at the Proposed Plant Site

Wetland | “Circular 39” Wetland USACE Jurisdictional
Number Type® Type"* Acres Wetland
1 1 PEM 1.2 No
2 213 PEM 5.2 No
3 1 PEM 0.9 No
4 213 PEM 0.8 No
5 1 PEM 0.5 No
6 2 PEM 0.2 No
7 217 PFO 0.3 No
8 2/4 PEM 52.0 Yes
9 2 PEM 13.7 Yes
10 2/3 PEM 16.7 Yes
11 2 PEM 0.3 No
12 207 PFO 1.8 No
13 207 PFO 0.8 No
14 207 PFO 1.8 No
15 2 PEM 1.6 No
16 1 PEM 3.4 No
17 1 PEM 14 No
18 1 PEM 2.2 No
Total — — 104.8 —

*Type 1 = Seasonally flooded basins, Type 2 = Wet meadows, Type 3 = Shallow marsh, Type 4 = Deep marsh, Type 7
= Wooded swamp.

®A PEM wetland type refers to a wetland vegetation pattern in which persistent and non-persistent grasses, rushes,
sedges, forbs, and other herbaceous or grass-like plants are the dominant vegetation (NJDEP, 2005).

°A PFO wetland type refers to a wetland vegetation pattern in which tree species with an average height greater than
20 feet are the predominant vegetation (NJDEP, 2005).

Source: Barr, 2004a.

Table 3.4-6. Assessment of Jurisdictional Wetlands?
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H= High, M = moderate, L= Low, R=Recharge, C= Combination Recharge/Discharge.

Source: Barr, 2004a.
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Major public surface water resources in the vicinity of the proposed plant site include Big Stone Lake,

the lower reaches of the Whetstone River, and the upper Minnesota River. These features are

considered other WUS and are generally afforded the same protection as those granted to wetlands
under the CWA. Further discussion of these resources and related issues is provided in Section 3.2.

USACE is the final regulatory authority for wetlands and other WUS identified within the proposed
plant site boundary and would provide the final determination and approval of the WUS boundaries.

Groundwater Areas

Wetlands on the USFWS NWI within the proposed Project area and USACE delineated wetlands on
the proposed plant site are shown in Figure 3.4-3. Wetlands that are part of the tributary systems to the
Whetstone River are under the jurisdiction of the USACE. These wetlands are part of a surface water
tributary system, which implies that they are connected to surface water that discharges into a lake,
pond, river, stream, or other surface water feature. The Co-owners have not completed wetland
determinations within the expanded groundwater area, nor has the USACE made any jurisdictional
determinations within the area. Other wetlands within the area are isolated, meaning they have no
surface hydrologic connection to other wetlands or streams. Table 3.4-7 shows a summary of wetland

types within the expanded groundwater area.

Table 3.4-7. Wetland Types — Expanded Groundwater Area

Percent of

Classification® Number of | Area Total Percent of

Wetlands | (acres) | Wetlands | Total Area
Palustrine emergent, temporarily flooded 35 36.5 33.3 14.2
Palustrine emergent, seasonally flooded 47 134.5 44.8 52.4
Palustrine emergent, semipermanently flooded 6 69.6 5.7 27.1
Palustrine forested, temporarily flooded 6 8.6 5.7 3.4
Palustrine aquatic bed, semipermanently flooded 9 6.5 8.6 2.5
Palustrine unconsolidated bed, semipermanently flooded 2 0.9 1.9 0.4
TOTAL 105 256.6 100.0 100.0

2 Summary of Cowardin Classifications and Hydrologic Regimes of All Impacted Wetlands in the Minimum two-foot drawdown boundary for the Revised
Proposed Action (without special modifiers for draining, ditching, excavating). Palustrine wetlands in the expanded groundwater area are generally marshes
that form in depressions on the landscape, with emergent (cattails, sedges), forested (black ash), or scrub-shrub (willows) plants as dominant vegetation.

Palustrine wetlands are generally not directly adjacent to a river or lake.
Source: Barr, 2008.

3.4.3  Transmission Corridors, Substations, and Other System Improvements

3.4.3.1 Vegetation

GAP resources generated by the MNDNR and SDGFP, as well as field reconnaissance data collected in
2005, were used to identify specific land cover types within the proposed corridors. GAP data
indicates that the land within the proposed corridors consists primarily of agricultural land (on average

94.7 percent). Other classifications include riparian/wetland/open water (3.0 percent), forest

(1.4 percent), shrubland (0.4 percent), prairie remnants (0.04 percent), and developed land
(0.5 percent). Table 3.4-8 lists the land cover types and associated acreages present within each

proposed corridor. Specific information regarding land cover types that occur within the proposed
corridors is provided in the following text. Figure 3.4-4 illustrates the land cover types within the

proposed corridors.
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Table 3.4-8. Land Cover Types for each Proposed Corridor

Land Cover Corridor A | Corridor B | Corridor B1 | Corridor C | Corridor C1
Types (acres) (acres) (acres) (acres) (acres)
Agriculture 75,925 145,742 152,654 186,602 180,960
Wetland/Riparian 3,617 2,694 2,417 6,818 3,348
Open Water 1,736 484 493 608 1,060
Forest 576 1,467 1,507 4,309 2,823
Shrubland 62 702 652 1,011 1,011
Prairie 198 40 40 0 0
Developed 521 815 669 1,022 957
Total 82,635° 151,9432 158,4312 200,371% 190,159%

*Total values are approximate due to rounding.

Source: USEPA, 2003; USGS, 2002; MnDNR, 2002.

The proposed corridors are located primarily within the Northern Glaciated Plains ecoregion
(USEPA, 2003). Native vegetation in this ecoregion is transitional between tallgrass and shortgrass
prairie. Natural vegetation in prairie remnant communities includes western wheatgrass, green
needlegrass, big bluestem, little bluestem, blue grama, and a variety of forbs including garden
cornflower, lead plant, and European pasqueflower (see Appendix F, Table 4, Volume I11).

The eastern portion of Swift County, Minnesota and southwestern portion of Kandiyohi County,
Minnesota occur within the Western Corn Belt Plains ecoregion (USEPA, 2003). Dominant species
that occur within tallgrass prairie remnants found within this region include big and little bluestem,
Indiangrass, and green needlegrass. On steeper slopes, needle-and-thread, prairie dropseed, and
deciduous woodland species are the dominant species.

The northeastern portion of Kandiyohi County, Minnesota, occurs within the North Central Hardwood
Forest ecoregion (USEPA, 2003), which is dominated by wetlands and lakes. Natural vegetation
associated with these lakes and wetlands include cattails, wild rice and sedges, and trees such as box
elder, willow, and elm (see Appendix F, Table 4, Volume I1I).

As a result of settlement and farming in the 1800s, the majority of natural vegetation types that once
occurred in this area has been converted to agriculture (approximately 94.7 percent). The dominant
plant species in the agricultural areas include corn, soybeans, and wheat; in the grazed areas, dominant
species include grasses such as smooth brome and sorghum. In Stevens and Swift counties,
Minnesota, and the eastern portions of Big Stone and Yellow Medicine counties, Minnesota, many of
the wetlands have been drained and streams have been channelized.

The western Minnesota and South Dakota portions of the proposed corridors have been left in a
relatively natural state, as evidenced by the unditched streams and tributaries and prevalence of areas
showing significant biodiversity. The South Dakota portion is characterized by gently rolling,
agricultural land with isolated locations of prairie vegetation on the hillsides. Areas of Conservation
Reserve Program (CRP) land also are interspersed with cultivated cropland.
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Wetland and riparian areas are interspersed within the proposed corridors. In general, the wetlands are
palustrine with emergent, scrub-shrub, or forested vegetation. Undisturbed riparian corridors generally
have relatively higher species diversity compared to cultivated cropland, and can provide valuable
habitat for wildlife within the region. Wetland and riparian resources are discussed in more detail in
Section 3.4.2.5.

Within the proposed corridors, there are several Federal- and State-managed and protected areas
including WPAs, SNAs, and Federal- and State-funded WMAs. Table 3.4-9 provides a summary of
these areas within each proposed corridor.

Yellow Medicine, Lac qui Parle, Chippewa, Kandiyohi, Big Stone, Stevens, and Swift counties in
Minnesota, and Deuel and Grant counties in South Dakota maintain their own noxious weeds list in
addition to the State-mandated noxious weeds list. Table 3.4-10 provides the county lists of prohibited
noxious weed species, some of which may occur within each proposed corridor.

Corridor A

Ground-truthed GAP data generated by the MnDNR was used to identify specific land cover types
within the Minnesota portion of Corridor A. South Dakota GAP resources were used to identify
general land cover types within Corridor A; however, this data was lacking specific vegetation
classifications. Table 3.4-8 lists the land cover types and associated acreages present within
Corridor A.

Agricultural land comprises approximately 75,925 acres (91.9 percent) of Corridor A. This type
consists of a combination of soybean, corn, and alfalfa fields. Upland forests comprise approximately
576 acres of Corridor A including seven acres of cottonwood forest, 114 acres of lowland deciduous
forest, 89 acres of oak woods, 135 acres of aspen and white birch forests, 12 acres of maple and
basswood forests, 198 acres of miscellaneous deciduous woodland forests, and 23 acres of red pine.

Corridor A also includes approximately 22 acres of upland shrubland and 41 acres of lowland
shrubland. Lowland shrubland species would likely include willow and dogwood. The 521 acres of
developed area consist of low and high-density urban areas, transportation routes, and have low
percentages of vegetative cover. Wetland and riparian resources are discussed in more detail in
Section 3.4.2.5.

GAP-listed prairie remnant communities comprise approximately 198 acres of Corridor A. In addition
to these prairie grasslands, the MnDNR also identified railroad right-of-way (ROW) prairies.

Corridor A intersects a one-mile segment of railroad ROW prairie associated with the Burlington
Northern and Santa Fe (BNSF) Railroad.

Corridor A includes 30 sites identified by the MCBS database as native plant communities. The
MCBS defines these plant communities as areas where populations of native plant species have
remained relatively unaffected by human activity and relatively free of invasive species. These
communities are distinguished by the plant species within them and the amount of moisture that they
receive. Within Corridor A there are 27 mesic prairie communities (1,059 acres), nine dry hill prairie
communities (156 acres), 16 bedrock outcrop communities (157 acres), and one wet prairie community
(nine acres). These communities are located throughout Big Stone County, Minnesota.
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Table 3.4-9. Protected Resource Areas Present Within the Proposed Corridors

Protected Resource Areas
Corridor Federal® State” State’
A Bentson Lake, Centennial, Prairied”, Victory®, Otrey®,
Chokio, Dismal Swamp, Malta, Thomson®, Freed,
Jacobson, Johnson, Reisdorph®, Brouillet’
Jorgenson, Larson Slough,
Odden, Prairie, Redhead
Marsh, Schultz, Stimmler,
Tangen, Thomson, Twin
Lakes
B Akron, Hillman, Menzel, Danvers®, Claire Rollings®,
Persen, Broberg, Priam, Jossart®, Eagle, Kandi
Rambow, Raymond
B1 Akron, Hillman, Menzel, Eagle, Tjossas’, Sena’,
Persen, Priam, Rambow, Eagle, Kandi
Raymond
C Wang, seven unnamed Salt Lake?, Stokke®, Tyro?, | Mound Springs,
Lanners®, Omro®, Kaibab®, | Blue Devil Valley
Big Rock®, Oshkosh®,
Reserve’
C1 One unnamed Big Rock®, Kaibab®, Mound Springs,
Lanners®, Omro®, Oshkosh?, | Blue Devil Valley
Reserve’, Stokke®, Tyro,
Florida Creek®, Gollnick,
Northeast Four Corners®,
Quilitz®, Salt Lake®,
Sweetwater”, Walter
SWPA.
"WMA.
“SNA.

YPurchased either wholly or partly (>75 percent) with Federal aid.

Source: HDR, 2005a.

The 2005 prairie remnant survey identified two dry prairie communities (173 acres), seven mesic
prairie communities (2,820 acres), and one bedrock outcrop community (870 acres), some of which
overlap with the MCBS-identified habitats. Common species identified within these native
communities are presented in Appendix F, Table 4, Volume I11. Corridor A also includes 16 WPAs
and eight WMA s consisting of 3,225 acres and 1,451 acres, respectively. These areas consist primarily
of prairie grassland and wetland vegetation, with marsh and open water habitats. Further discussion on
WPAs and WMA s that occur within Corridor A is provided in Section 3.6.3.3.

Noxious weeds that may occur in Corridor A are listed in Table 3.4.10
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Table 3.4-10. Noxious Weed Species Present within Each Proposed Corridor

Wild sunflower
Wild proso millet
Black nightshade

Location | Local | County
Corridor A
Grant County, South Dakota Absinth wormwood
Spotted knapweed
Bull thistle
Big Stone County, Minnesota Velvetleaf Velvetleaf

Wild sunflower
Wild proso millet
Black nightshade

Stevens County, Minnesota

Velvetleaf
Wild sunflower
Wild proso millet

Black nightshade
Cocklebur
Corridors B and B1
Grant County, South Dakota Absinth wormwood
Spotted knapweed
Bull thistle
Big Stone County, Minnesota Velvetleaf

Wild sunflower
Wild proso millet

Black nightshade
Swift County, Minnesota Velvetleaf
Wild sunflower
Chippewa County, Minnesota Velvetleaf
Wild sunflower
Cocklebur
Kandiyohi County, Minnesota Velvetleaf
Wild sunflower
Cocklebur
Corridors C and C1
Grant County, South Dakota Absinth wormwood
Spotted knapweed
Bull thistle
Deuel County, South Dakota Absinth wormwood
Bull thistle
Lac qui Parle County, Minnesota Velvetleaf

Wild sunflower
Wild proso millet
Buffalobur
Cocklebur

Yellow Medicine County, Minnesota

Velvetleaf
Wild sunflower
Cocklebur

Chippewa County, Minnesota

Velvetleaf
Wild sunflower

Cocklebur

Source: HDR, 2005a.
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Corridor B

The GAP land cover types and associated acreages present within Corridor B are provided in
Table 3.4-8.

Agricultural land comprises approximately 145,742 acres (95.9 percent) of Corridor B. Forested areas
comprise approximately 1,467 acres (one percent) of Corridor B. Corridor B includes approximately
six acres of coniferous forests, which are dominated by red pine. Deciduous forests comprise
approximately 1,461 acres within Corridor B including 933 acres of oak woodland, 151 acres of
lowland forests, 132 acres of cottonwood forests, six acres of maple/basswood forests, 43 acres of
aspen/white birch forests, and 198 acres of miscellaneous deciduous woodland forests. Approximately
702 acres of upland shrubland habitat is present in Corridor B. The 815 acres of developed area
consist of low and high-density urban areas, transportation routes, and have low percentages of
vegetative cover. Wetland and riparian resources are discussed in more detail in Section 3.4.3.5.

In addition, approximately 40 acres of GAP-listed prairie occur in Corridor B, the majority of which is
located in the Northern Glaciated Plains ecoregion. In addition to these prairie grassland remnants, the
MnDNR also identifies railroad ROW prairies. Corridor B intersects four segments (approximately
14 miles) of railroad ROW prairie associated with the BNSF Railroad.

Natural vegetation is being managed in several areas within Corridor B. The 11,521-acre Big Stone
NWR is located along the Minnesota River and consists of tallgrass prairie and wetland habitat and is
managed to preserve fish, wildlife, and natural vegetation by the USFWS. The refuge includes more
than 6,000 acres of grassland, including 1,700 acres of native tallgrass prairie. The downstream dam
on the Minnesota River creates 4,250 acres of wetland habitat, and there are large tracts of woodlands
including elm, ash, box elder, and silver maple. Corridor B includes 58 MCBS-listed native prairie
communities consisting of 19 mesic prairie communities (950 acres), 16 bedrock outcrop communities
(157 acres), 21 dry hill prairie communities (284 acres), and two wet prairie communities (150 acres).
These native communities are located in Big Stone, Swift, and Kandiyohi counties, Minnesota. The
2005 prairie remnant survey identified 10 dry prairie communities (1,157 acres), nine mesic prairie
communities (1,708 acres), one bedrock outcrop community (870 acres), and three wet prairie
communities (459 acres) some of which overlap with the MCBS-identified habitats. Common species
identified within these native communities are presented in Appendix F, Table 4, Volume II1.
Corridor B also contains eight WPAs and five WMAs totaling 1,102 acres and 646 acres, respectively.
The WMA:s all contain grassland, cultivated, and wetland vegetation. Detailed descriptions of other
recreational resources are presented in Section 3.6.3.3.

Noxious weeds that may occur in Corridor B are listed in Table 3.4-10.

Corridor B1

The GAP land cover types and associated acreages present within Corridor B1 are listed in
Table 3.4-8. Agricultural land comprises approximately 152,654 acres (96.4 percent) of Corridor B1.

Forested areas comprise approximately 1,507 acres (one percent) of Corridor B1. Forested vegetation
type consists of approximately six acres of coniferous forests, which are dominated by red pine and
1,507 acres of deciduous forests. Deciduous forests are comprised of 1,018 acres of oak woodland,
151 acres of lowland forests, 86 acres of cottonwood forests, six acres of maple/basswood forests,

43 acres of aspen/white birch forests, and 198 acres of miscellaneous deciduous forests.
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Shrubland vegetation type consists of approximately 652 acres of upland shrubland. Prairie vegetation
type consists of approximately 40 acres of GAP-listed prairie grassland. In addition to these prairie
grassland remnants, the MnDNR also identified railroad ROW prairies. Corridor B1 intersects

four segments (approximately five miles) of railroad ROW prairie associated with the BNSF Railroad.
The 669 acres of developed area consist of low and high-density urban areas, transportation routes,
and have low percentages of vegetative cover. Wetland and riparian resources are discussed in more
detail in Section 3.4.2.5.

Corridor B1 includes 58 MCBS-listed native prairie remnants consisting of 16 bedrock outcrop
communities (157 acres), 21 dry hill prairie communities (284 acres), 19 mesic prairie communities
(1,108 acres), and two wet prairie communities (163 acres). These communities are located in

Big Stone, Swift, Kandiyohi, and Chippewa counties, Minnesota. The 2005 prairie remnant survey
identified 10 dry prairie communities (1,157 acres), 10 mesic prairie communities (1,994 acres), one
bedrock outcrop community (870 acres), and three wet prairie communities (468 acres), some of which
overlap with the MCBS-identified habitats. Common species identified within these native
communities are presented in Appendix F, Table 4, Volume I1l. The Big Stone NWR present within
Corridor B1 is the same as described for Corridor B. Corridor B1 also includes seven WPAs and five
WMASs consisting of 1,047 acres and 568 acres, respectively. These areas primarily consist of prairie
grassland and wetland vegetation, with marsh and open water habitats. Further discussion on WPAs
and WMA s that occur within Corridor B1 is provided in Section 3.6.3.3.

Noxious weeds that may occur in Corridor B1 are listed in Table 3.4-10.

Corridor C

Land cover types within Corridor C are provided in Table 3.4-8. Approximately 186,602 acres

(93.1 percent) of the land in Corridor C is agricultural land. The majority (83 percent) of this land is
primarily corn and soybeans. Approximately 0.2 percent of Corridor C consists of CRP land that has
previously been grazed or farmed. The remainder of this agricultural land is being used either for
livestock grazing or for the production of hay or other forage.

Forested areas comprise approximately 4,309 acres (2.2 percent) of Corridor C. Forests that occur
within Corridor C are deciduous and consist of approximately 1,366 acres of oak forests, 332 acres of
cottonwood forests, and 254 acres of lowland deciduous forests (likely containing willow, silver
maple, and cottonwood) in Minnesota. South Dakota has 2,357 acres of deciduous forest, which likely
consists of a mix of upland (oak-dominated) and lowland type forests. The Minnesota portion of
Corridor C includes 1,011 acres of upland shrubland vegetation primarily consisting of black cherry,
common elder, and hazelnut. Vegetation found in the 1,022 acres of developed land would likely be
limited to grasses on manicured lawns, such as Kentucky bluegrass and isolated trees. Wetland and
riparian resources are discussed in more detail in Section 3.4.2.5.

No GAP-listed prairie communities exist within Corridor C; however, MnDNR-identified railroad
ROW prairies are present. Corridor C intersects a 0.03-mile segment of railroad ROW prairie
associated with the Twin Cities and Western Railroad Company.

Corridor C includes 160 MCBS-listed native plant communities consisting of one basswood-
bur oak-green ash forest (18 acres), 18 bedrock outcrop communities (101 acres), 84 dry hill prairie
communities (1,045), 13 mesic prairie communities (1,045 acres), two mud flat (inland lake)
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communities (one acre), 31 rock outcrop-prairie complex communities (292 acres), Six seepage
meadow/carr communities (seven acres), and one spikerush-bur reed marsh community (less than
one acre). These communities are located in Yellow Medicine and Chippewa counties, Minnesota.
The 2005 prairie remnant survey identified 38 dry prairie communities (4,580 acres), 14 mesic prairie
communities (4,897 acres), four bedrock outcrop communities (1,776 acres), and two wet prairie
communities (50 acres), some of which overlap with the MCBS-identified habitats.

Within Corridor C, there are several sites where natural vegetation is being managed. The

Mound Springs Prairie SNA is managed by the MnDNR and is located along the western edge of
Florida Township in Yellow Medicine County, Minnesota. The purpose of the SNA program is to
preserve rare and unique resources of exceptional scientific and educational value. The

Mound Springs Prairie SNA preserves a prairie complex on the Prairie Coteau Region of western
Minnesota. Unique floral resources within this SNA include white prairie clover, yellow-fruited
sedge, black disc lichen, and other vegetation of calcareous seepage fens all of which are rare within
Minnesota. The Blue Devil Valley SNA preserves a granite outcrop near Granite Falls, Minnesota.
Unique botanical resources provided by this SNA include the opportunity to view rare plant species
such as black disc lichen, ball cactus, cutleaf ironplant, and clustered broomrape.

Within Yellow Medicine County, Minnesota, there are nine MnDNR-listed WMAs. Vegetation within
these WMA s is a combination of wetland and grassland with some areas containing native prairie
ecosystems. Stokke and Kaibab WMAs consist of primarily wetland vegetation, which contains
emergent, marsh plant species such as sedges and cattails. Lanners, Omro, and Big Rock WMASs
contain wetland and grassland vegetation. Vegetation in the grassland areas consists of species found
in idle pastureland and grassland, and may include remnant populations of native prairie species.
Reserve and Tyro WMASs contain areas of cultivated land interspersed with wetlands. Mound Springs
WMA contains grassland interspersed with cultivated land and Oshkosh WMA contains cultivated
land, grassland, and some forested riparian areas, including cottonwood and silver maple.

Eight USFWS WPAs, nine WMASs, and two SNAs totaling approximately 1,030, 1,191, and 420 acres,
respectively, also occur in Corridor C. WPAs are managed to provide ideal habitat for waterfowl,
which includes a mixture of wetland and upland grassland vegetation. Wetland plant types would
likely include cattail and bulrush, while the upland plants would include grasses such as smooth brome
or other native species.

Noxious weeds that may occur in Corridor C are listed in Table 3.4-10.

Corridor C1

The land cover types within Corridor C1 are provided in Table 3.4-8. Based on GAP vegetation cover
information, approximately 180,960 acres (95.2 percent) of Corridor C1 is agricultural land.

Forested areas comprise approximately 2,823 acres (1.5 percent) of Corridor C1. The forested
vegetation type consists of approximately 14 acres of coniferous forests, which are dominated by red
cedar, and 2,809 acres of deciduous forests. The deciduous forests are comprised of 1,352 acres of oak
woodland, 697 acres of lowland forests, 340 acres of cottonwood forests, and 420 acres of
miscellaneous deciduous forests.

The shrubland vegetation type consists of approximately 1,011 acres of upland shrubland. No
GAP-listed remnant prairie communities exist within Corridor C; however, MnDNR-identified
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railroad ROW prairies are present. Railroad ROW prairies, which occur within Corridor C1, are the
same as described for Corridor C. The 957 acres of developed area consist of low and high density
urban areas, transportation routes, and have low percentages of vegetative cover. Wetland and riparian
resources are discussed in more detail in Section 3.4.2.5.

Corridor C1 includes 118 MCBS-listed native plant communities: one basswood-bur oak-green ash
forest (18 acres), 18 bedrock outcrop communities (101 acres), 35 dry hill prairie communities (412),
three dry sand-gravel prairie communities (237 acres), 21 mesic prairie communities (555 acres),

31 rock outcrop-prairie complex communities (292 acres), eight wet prairie communities (792 acres),
and one wet saline prairie complex (nine acres). These communities are located in Lac qui Parle,
Yellow Medicine, and Chippewa counties, Minnesota. The 2005 prairie remnant survey identified

23 dry prairie communities (762 acres), nine mesic prairie communities (482 acres), four bedrock
outcrop communities (1,776 acres), and one wet prairie community (39 acres), some of which overlap
with the MCBS-identified habitats. Common species identified within these native communities are
presented in Appendix F, Table 4, Volume Ill. Corridor C1 also includes one WPA and 15 WMAs
consisting of six acres and 2,338 acres, respectively. These areas consist primarily of prairie grassland
and wetland vegetation, with marsh and open water habitats. The Mound Spring Prairie and

Blue Devil Valley SNAs totaling 32 acres are present within Corridor C1 and are similar to those
described for Corridor C. Additional information regarding WPAs and WMASs that occur within
Corridor C1 are provided in Section 3.6.3.3.

Noxious and invasive species are similar to those described for Corridor C (Table 3.4-10).

Substations and Other System Modifications

Transmission line interconnection may require modifications to existing substations (Morris
Substation, Corridor A; Willmar Substation, Corridors B and B1; and Granite Falls Substation,
Corridors C and C1 to support 230-kilovolt (kV) operations. Although the extent of such
modifications cannot be determined without detailed engineering, they are likely to include
replacement or upgrading of existing transformers, switching equipment, and other components. Such
modifications may require the acquisition of additional land to accommodate expansion requirements.
The Canby Substation would need to be relocated because the existing Canby Substation is within the
100-year floodplain of Canby Creek (MnDOC, 2006). The new Canby Substation site would be
relocated within a disturbed agricultural area approximately one mile northeast of the existing

Canby Substation, located adjacent to Highway 75. Currently, the vegetation types of the proposed
substations are predominantly disturbed and/or degraded, similar to those discussed for the proposed
plant site. The areas consist of perennial row crops and non-native grasslands, which are typically
rated as having low ecological quality. Vegetation resources along the Hankinson line would be
identified once the structures needing modification or replacement are delineated.

3.4.3.2 Wildlife

Big Game Species

The proposed corridors cross a variety of managed wildlife areas, including NWRs, WPAs, WMA:s,
high priority areas, and GPAs (Table 3.4-11). The MnDNR and USFWS have released the results of a
joint assessment for the conservation of wetlands and grasslands in Minnesota, which identify
grassland and wetland habitat priorities for wildlife conservation (USFWS and MnDNR, 2005). The
joint assessment identifies areas for conservation and is a measurement of the integrity of the
landscape for a full array of wetland and grassland wildlife species. The model that was developed for
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this joint assessment identifies 40-acre parcels within Corridor C that are high priority areas for the
conservation of wetland and grassland wildlife species. The high priority areas, which could support a
variety of wildlife (e.g., WPAs, WMAS), are illustrated in Figure 3.4-5, and Table 3.4-11. Available
hunting statistics for the proposed corridors are limited to estimated harvest projections

(SDGFP, 2005¢c; MnDNR, 2005c). White-tailed deer are the only big game animal hunted within the
proposed corridors. In Corridor A, the MnDNR (MnDNR, 2005d) reported a harvest of less than

1.4 deer per square mile. In Corridor B, the western portion of Swift County, Minnesota, had
relatively low numbers of deer taken (less than 1.2 per square mile). In 2004, the MnDNR permit
areas in Big Stone County and western Swift County, Minnesota, reported a harvest of less than

1.4 deer per square mile. Eastern Swift County and Kandiyohi County, Minnesota, reported 1.4 to
2.8 deer harvested per square mile in 2004, within the permit areas in Corridor B. In Corridor C, the
number of deer taken per square mile was 1.4 to 2.8 in the western portion of Yellow Medicine
County, Minnesota, and the area near Granite Falls. The number of deer taken per square mile was
less than 1.4 deer per square mile in the middle section of Corridor C (MnDNR, 2005c). Common
furbearers (i.e., animals that have fur of commercial quality) that occur within the proposed Project
area include raccoon, mink, skunk, weasel, coyote, red fox, badger, muskrat, and beaver (see
Appendix F, Table 1, Volume I11).

Table 3.4-11. Acreage in the Proposed Corridors of Wildlife Habitat by Category®
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Corridor A 531 3,225 1,451 0 506 640 3,616
Corridor B 807 1,102 646 0 506 640 2,904
Corridor B1 807 1,047 568 0 506 640 3,286
Corridor C 0 1,030 1,191 420 11,060 834 4,824
Corridor C1 172 6 2,338 32 696 640 3,032

'Wildlife habitat categories are not mutually exclusive as many wildlife habitats overlap (i.e., most WMAs are within MCBS areas).

Sources: National Atlas, 2005; HDR, 2005a; MnDNR, 2005d.

Small Game Species

The Northern Glaciated Plains Ecoregion is known as one of the most important waterfowl production
areas in North America (USEPA, 2003). Approximately 50 percent of the continent’s waterfowl
population is produced in the region (Smith, 1995). Waterfowl uses various ponds, reservoirs,
marshes, streams, and rivers throughout the proposed Project area. The proposed Project area includes
the Minnesota River Valley, a major migration corridor for many species of waterfowl moving from
summer breeding grounds to southern wintering grounds. Migratory and resident waterfow! within the
proposed Project area include dabbling ducks and diving ducks.
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Small game species that occur in the region include rabbits, squirrels, mourning dove, pheasant, and
wild turkey. Mourning doves prefer mowed, plowed, or disturbed agricultural fields, generally with
available water. Pheasants roost in areas of short- to medium-height grass or weeds and commonly
forage in grain and corn fields. Wild turkeys inhabit forest habitat interspersed with agricultural fields
(Alsop 111, 2001). Greater prairie chickens inhabit mid-grass to tallgrass prairie, often interspersed
with cropland.

Nongame Species

Nongame species (e.g., small mammals, passerines, raptors, amphibians, and reptiles) occupy a variety
of habitat types within the proposed corridors. Nongame mammal species include a variety of small
mammals that provide a substantial prey base for the areas predators including mammals, raptors, and
reptile species.

Nongame birds include a variety of passerine, waterbirds and raptor species including migratory bird
species that are protected under the MBTA. The Minnesota River Valley is recognized as a major
flyway for migrating birds, and more than 320 species of birds have been recorded in the valley.
Common bird species that occur within the proposed Project area are presented in Appendix F,
Table 1, VVolume III.

Representative raptor species that occur within the proposed Project area include accipiters, buteos,
eagles, and falcons (see Appendix F, Table 1, Volume I11). The bald eagle is a special status species
and is discussed further in Section 3.4.3.4.

Other nongame animals that occur within the proposed Project area include amphibians (toads,
salamanders, and frogs) and reptiles (turtles, lizards, skinks, and snakes) (see Appendix F, Table 1,
Volume I11).

Large natural preserve areas, such as Big Stone NWR and Mound Springs SNA, are located in the
western portion of the proposed corridors, and there are many WMAs and WPAs throughout the
proposed corridors. Wildlife species that occur within the WMAs include game animals (e.g.,
white-tailed deer, squirrel, pheasant, turkey, and waterfowl) as well as a variety of nongame species
(e.g., small mammals, birds, amphibian, reptiles, and invertebrates). The WPAs serve to protect
breeding, forage, shelter, and migratory habitat for variety of waterfowl (e.g., ducks, geese) and water
bird species (e.g., herons, egrets).

The MnDNR and USFWS recently released the results of a joint assessment for the conservation of
wetlands and grasslands in Minnesota, which identify grassland and wetland habitat priorities for
wildlife conservation (USFWS and MNnDNR, 2005). The joint assessment identifies areas for
conservation and is a measurement of the integrity of the landscape for a full array of wetland and
grassland wildlife species. The model that was developed for this joint assessment identifies 40-acre
parcels within Corridor C that are high priority areas for the conservation of wetland and grassland
wildlife species. The high priority areas that could support a variety of wildlife are illustrated in
Figure 3.4-5.

The following section describes in greater detail the wildlife resources found within the proposed
corridors. Section 3.4.3.4, discusses special status wildlife species that have been identified as
potentially occurring within the proposed corridors.
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Corridor A

Within Corridor A, wildlife is managed in eight MNDNR-listed WMAs (Table 3.4-9) totaling
1,451 acres, and 16 WPAs totaling 3,225 acres.

The USFWS also has established several populations of greater prairie chickens within Corridor A.
Sections 25, 26, and 36 of Big Stone Township include designated areas of prairie chicken habitat and
several lookout locations. In general, these sites correspond to areas that have been determined by the
MnDNR to have 3,616 acres of moderate to outstanding biodiversity. State- or federally-owned high
priority conservation areas have also been identified in the Otrey and Malta townships. These areas
also correspond to MCBS areas of high biodiversity significance.

Two colonial waterbird rookeries occur within Corridor A in Big Stone County, Minnesota. Colonial
waterbirds in Minnesota include the horned grebe, eared grebe, western grebe, American white
pelican, double-crested cormorant, great blue heron, great egret, snowy egret, little blue heron, cattle
egret, black-crowned night heron, yellow-crowned night heron, Franklin’s gull, herring gull, common
tern, and Forster’s tern. One of the documented rookeries contains western grebe, the other contains
double-crested cormorants. Because of the high density of birds in such rookeries, any disturbance to
the site could impact the reproductive success of large portions of a species’ population.

Corridor B

Corridor B includes several areas where wildlife habitat is managed by the USFWS and MnDNR
(Table 3.4-9) including the Big Stone NWR and five MnDNR-listed WMAs totaling 646 acres.
Wildlife within these WMASs include white-tailed deer; small game species and a variety of nongame
species. Eight WPAs totaling 641 acres occur within Corridor B.

One colonial waterbird rookery (Long Lake Rookery) occurs in Corridor B in Kandiyohi County,
Minnesota. The rookery contains double-crested cormorants, great blue herons, great egrets,
black-crowned night herons, and cattle egrets.

High priority areas of conservation also have been identified in Ortonville and Odessa townships. The
areas in Ortonville and Odessa townships generally correspond to MNnDNR areas of moderate to high
biodiversity significance representing approximately 2,904 acres.

Corridor B1

Corridor B1 includes several areas where wildlife habitat is managed by the USFWS and MNnDNR
including the Big Stone NWR and five MnDNR-listed WMAs totaling 568 acres and 1,047 acres in
seven WPAs.

One colonial waterbird rookery (Long Lake Rookery) occurs in Corridor B1 in Kandiyohi County,
Minnesota. The rookery contains double-crested cormorants, great blue herons, great egrets,
black-crowned night herons, and cattle egrets.

High priority areas of conservation also have been identified in Ortonville and Odessa townships. The
areas in Ortonville and Odessa townships generally correspond to MCBS areas of moderate to high
biodiversity significance representing approximately 3,286 acres.
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Corridor C

Corridor C includes several areas where wildlife habitat is managed by the USFWS and MnDNR
including the Mound Springs Prairie SNA, and nine MnDNR-listed WMAs, including Salt Lake,
Stokke, Tyro, Lanners, Omro, Kaibab, Big Rock, Oshkosh, and Reserve totaling 1,191 acres and
1,030 acres in eight WPAs (Wang and seven unnamed). MCBS areas of moderate to high biodiversity
significance represent approximately 4,824 acres.

The MnDNR-managed Mound Springs Prairie SNA is located in the Florida Township of

Yellow Medicine County, Minnesota. Unique habitats, including dry prairie and a calcareous seepage
fen, occur in this SNA, providing diverse habitat to wildlife including white-tailed deer, waterfowl,
and a variety of nongame species (e.g., small mammals, birds, reptiles, and amphibians). Rare animal
species that have been sighted in the SNA include the prairie vole and upland sandpiper. These
species, as well as other special status species within Corridor C, are further discussed in

Section 3.4.3.4.

The MnDNR and USFWS joint assessment identifies high priority conservation areas near the
Minnesota/South Dakota border west of Canby, Minnesota (USFWS and MnDNR, 2005).
Additionally, there are areas identified as high priority conservation areas near Granite Falls
(Figure 3.4-5).

Corridor C1

Corridor C1 includes areas where wildlife habitat is managed by the USFWS and MnDNR including
the Yellow Bank Hills SNA, Big Stone NWR, and 15 MnDNR-listed WMAs (Big Rock,

Florida Creek, Gollnick, Kaibab, Lanners, Northeast Four Corners, Omro, Oshkosh, Quilitz, Reserve,
Salt Lake, Stokke, Sweetwater, Tyro, and Walter) totaling 2,338 acres, and one unnamed WPA with
approximately six acres of MCBS areas of moderate to high biodiversity significance representing
approximately 3,032 acres.

Big Stone NWR is located along the Minnesota River approximately one mile southwest of Ortonville,
Minnesota. The 11,521-acre refuge consists of tallgrass prairie and wetland habitats and is managed to
preserve fish, mammals, waterfowl, shorebirds, and grassland birds. Wildlife found in this preserve
includes big game species (white-tailed deer), small game species (e.g., rabbit, squirrel, pheasant,
turkey, prairie chicken, gray partridge, waterfowl), and a variety of nongame species (e.g., small
mammals, birds, reptiles, and amphibians).

High priority conservation areas are near the Minnesota and South Dakota border west of Canby,
Minnesota, and near Granite Falls (Figure 3.4-5).

Substations and Other System Improvements

White-tailed deer and small game species may use the agricultural fields surrounding the substations
for winter forage. Appendix F, Table 1, Volume 111 lists wildlife species that may be found outside the
substation areas. Wildlife resources along the Hankinson line would be identified once the structures
needing modification or replacement are delineated.
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3.4.3.3  Fisheries

The proposed corridors contain numerous streams, rivers, ponds, and lakes that support fisheries and
invertebrate communities. The following information describes aquatic communities in waterbodies
located within the proposed corridors.

Corridor A

Fisheries resources within Corridor A include numerous lakes within Big Stone and Stevens counties,
Minnesota, as well as the Minnesota River, Stony Run, and Muddy Creek. The MnDNR has
documented black bullhead, black crappie, bluegill, common carp, largemouth bass, northern pike,
orange-spotted sunfish, walleye, white sucker, and yellow perch in lakes within Big Stone County,
Minnesota.

Most of the lakes and reservoirs located within Corridor A are relatively small, unnamed waterbodies.
However, fisheries are managed in some of the larger lakes such as Long Tom and Otrey.

Long Tom Lake in Big Stone County (located in Section 6, Odessa Township), Minnesota, is managed
for black crappie and walleye, with a lesser emphasis on northern pike and yellow perch. Otrey Lake
(located in Otrey Township) has populations of bullhead, common carp, orangespotted sunfish, and
white sucker. These species are tolerant of low concentrations of dissolved oxygen. The MnDNR has
noted that Otrey Lake appears prone to winterkill due to low dissolved oxygen. The MnDNR does not
have specific fishery information on the other lakes within Corridor A, but they likely contain many of
the common species listed in Table 3.4-12.

Based on a fish survey conducted in the Minnesota River near Ortonville, Minnesota in 1998 by the
MnDNR, 32 species were collected. Species considered to be game fish and the most abundant
species in the survey are listed in Table 3.4-12.

The MnDNR conducted fish and macroinvertebrate surveys in 1996 on Stony Run. The survey
documented six species of fish in the section of Stony Run, including black bullhead, brook
stickleback, fathead minnow, lowa darter, orangespotted sunfish, and yellow perch. Macroinvertebrate
results indicated relatively low mayfly abundance and high midge abundance in this section of the
creek. Most of the creek within Corridor A is channelized and lacks natural riparian vegetation.
Ditching projects within the watershed have degraded the water quality, and erosion resulting from
adjacent land uses and agricultural practices has increased sediment loading. No report was available
for Muddy Creek, but it likely has similar fishery resources to those found in Stony Run.

No data were available for Stevens County Ditch No. 3, but it likely supports some fish populations.
Due to their channelized nature, ditches generally have lower quality fisheries habitat than natural
meandering streams.

Corridor B

Fisheries resources within Corridor B include numerous lakes in Kandiyohi County, Minnesota, as
well as Shakopee Creek, Pomme de Terre River, Chippewa River, Minnesota River, and Stony Run.

A summary of game fisheries for major lakes in the Kandiyohi County portion of Corridor B (as listed
by the MNnDNR) is provided in Table 3.4-13. Fish composition and relative abundance information is
lacking for the remaining lakes within Corridor B, but they likely have similar fish populations to those
lakes listed in Table 3.4-13.
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Table 3.4-12.

Fish Survey Results for the Minnesota River Near Ortonville, Minnesota

Species

Comprised
>5 Percent of
Catch

Game
Fish

Bigmouth buffalo

Black bullhead

X X

Black crappie

X X

Blacknose dace

Blacknose darter

Bluegill

Bluntnose shiner

Channel catfish

Carp

Common shiner

Emerald shiner

Fathead shiner

Freshwater drum

Golden redhorse

Golden shiner

Green sunfish

X

Hornyhead chub

Largemouth bass

Northern pike

Orangespotted sunfish

Pumpkin seed

XX |X[X

Quillback

Rock bass

X

Shorthead redhorse

Slenderhead darter

Spottail shiner

Stonecat

Tadpole madtom

Walleye

White sucker

Yellow bullhead

Yellow perch

Source: MnDNR, 1998a.

Table 3.4-13. Lake Fishery Resources - Corridor B

Lake Location Notes on Fishery Resources
Bass Lake Township 120 North, Stocked for northern pike and black crappie. Species include largemouth
Range 33 West and bass, northern pike, walleye, black bullhead, bluegill, yellow perch, and

34 West, Sections 18 and
13

black crappie. Population numbers for carp and white sucker show an
increasing trend.

Diamond Lake

T120N, R33W,
Sections 16, 19-21, 28-30

Species include largemouth bass, walleye, yellow perch, northern pike,
black crappie, and black bullhead. Carp abundance shows an increasing
trend.

Elkhorn Lake

T120N, R34W, Sections 9,
10, 15, 16

Stocked for black crappie. Species include largemouth bass, northern pike,
bluegill, black bullhead densities, black crappie, yellow perch, and walleye.

Henderson T120N, R34W, Section 6 | Stocked for walleye, black crappie, and yellow perch. Species include

Lake northern pike, yellow perch, bluegill, walleye, and black crappie.

Point Lake T120N, R35W, Stocked for black crappie, northern pike, and walleye. Species include
Sections 23 and 24 northern pike, walleye, bluegill, yellow perch, and largemouth bass.

Source: MnDNR, 2005e.
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The MnDNR completed a stream survey for Stony Run in Corridor B (Table 3.4-14). A survey for a
section of the Pomme de Terre River in Appleton, Minnesota (approximately six miles south of
Corridor B), also was conducted. Fish species in the section of the river crossed by Corridor B are
likely similar to those found in the surveyed section. However, the surveyed section of the river was
degraded as a result of five to 10 feet of silt deposition above the Appleton Mill Dam. The surveyed
river section also lacked meanders, pools and riffles, and had overall poor quality habitat. No surveys
were completed for the Chippewa River, Mud Creek, or Shakopee Creek, but they are likely to have
similar fishery resources to those found in the Stony Run and Pomme de Terre River. Fish
composition in the Minnesota River is the same as discussed for Corridor A.

There are no specific fishery data available for Big Stone County Ditch No. 2 or Swift County Ditches
No. 3 and 8 within Corridor B, but they likely support fish populations. Due to their channelized
nature, ditches generally have lower quality fisheries habitat than natural meandering streams.

A 1990 survey conducted by the MnDNR collected 14 mussel species in the Pomme de Terre River
and 16 mussel species in the Chippewa River, down from historical numbers (Bright et al., 1995). A
list of rare mussel species found in streams crossed by Corridor B is provided in Section 3.4.3.4.

Corridor B1

Fisheries and macroinvertebrate communities in waterbodies located within Corridor B1 are similar to
Corridor B. The only notable differences were that the Chippewa River and Shakopee Creek crossings
were located approximately five miles south of Corridor B. However, fish composition and aquatic
habitat are expected to be the same as the Corridor B stream segments.

Corridor C

Numerous streams/rivers (46) and lakes/reservoirs (76) are located within Corridor C. Although
specific information is lacking on fisheries in lakes/reservoirs, the MnDNR (2005d) listed 18 fish
species that typically occur in local standing water environments (Table 3.4-14). Game fish that may
occur in Corridor C waterbodies are listed in Table 3.4-14.

The Minnesota River is the largest river located in the vicinity of Corridor C. Based on surveys
conducted from 1990 to 1992, MnDNR reported 70 fish species (Native Fish Conservancy, 1992)
throughout the Minnesota River. A fish population survey conducted in the Minnesota River near
Appleton, Minnesota (approximately 35 miles upstream from Granite Falls), in 1998 by the MnDNR,
documented 34 species of fish in this section of the river (Table 3.4-14). According to MnDNR, fish
composition in Appleton, Minnesota, is expected to be similar to the Granite Falls area.

Other rivers within Yellow Medicine County, Minnesota, that support fish populations include Florida
Creek, Lazarus Creek, Canby Creek, Spring Creek, and the Lac qui Parle River (Table 3.4-14). The
MnDNR has completed stream surveys for Florida Creek, Canby Creek, and Lac qui Parle River. A
population survey also has been completed for Yellow Medicine River, which is just downstream of
the section of Spring Creek within Corridor C. Although no specific survey was completed for
Lazarus Creek, it likely has similar fishery resources to those found in Canby Creek.
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Table 3.4-14. Fish Occurrence — Corridors B and C

Fish Species

Corridor B

Corridor C

Pomme de

Terre R
(1998)

Stony Run
(1996)

Minnesota

River (1998)

Canby Creek

(1993 and
1994)

Florida

Creek (1993
and 1994)

Lac qui

Parle River
(1994)

River (1997)

Lakes,
Reservoirs

Yellow

Bigmouth buffalo

X| Game Species

x

X| Medicine

X

Bigmouth shiner

Black bullhead

X

X

XX

XX

X

Black crappie

XX

X

X

Blacknose dace

Blackside darter

X|X|X| X

X[ X

X[ X

Bluegill

Bluntnose minnow

X

XX [ X

Bowfin

Brassy minnow

Brook stickleback

XX

Brown bullhead

X[ X[X

Central mudminnow

Central stoneroller

Channel catfish

Common carp

Common shiner

Creek chub

XXX

XXX

X|X|X

Emerald shiner

Fathead minnow

XXX XX

Freshwater drum

XXX

Gar

Golden shiner

X

XXX

Golden redhorse

Goldeye

Greater redhorse

x

Green sunfish

Hornyhead chub

lowa darter

Johnny darter

XXX X

Largemouth bass

XXX

X

Logperch

Northern pike

X

Orangespotted sunfish

XXX XXX

Paddlefish

Pumpkinseed

XXX X

Quillback

Rock bass

XX

X[ X

Rosyface shiner

Sand shiner

Sauger

Shorthead redhorse

Silver redhorse

Slenderhead darter

X|X|X

Smallmouth bass

Spotfin shiner

XXX XXX

Spottail shiner

Tadpole madtom

Walleye

X

White bass

XXX X[ X

White sucker

X

X

X

X

Yellow bullhead

X

Yellow perch

X

X

X

X

Total

16

24

X
34

22

17

16

Sources: MnDNR, 1994a; MnDNR, 1994b; MnDNR, 1996a; MnDNR, 1996b; MnDNR, 1997; MnDNR, 1998b.

3-89



Big Stone 11 Power Plant and Transmission Project Environmental Impact Statement

The Minnesota and Lac qui Parle rivers also provide habitat for mussel populations. A 1989 survey
conducted by the MNnDNR reported 20 mussel species in the Minnesota River. Mussel densities in this
survey indicated lower numbers compared to earlier surveys (Bright et al., 1990). Mussel
concentration areas have been documented in both rivers within Corridor C. A list of special status
mussel species that may occur in Corridor C is provided in Appendix F, Table 2, Volume II1.

Both the North Fork Whetstone River and the North and South Forks of the Yellow Bank River in
Grant County, South Dakota, are listed on the National Park Service Nationwide Rivers Inventory
database as having valuable fisheries resources. The Whetstone River is especially noted for its
healthy northern pike population, while the Yellow Bank River supports an introduced brook trout
population. There are no specific data available from the SDGFP for the other creeks within the
South Dakota portion of Corridor C (Crow Timber, Crow, Cobb, Monighan, and Mud creeks; and
West Branch of the Lac qui Parle River), but they likely have similar fish species reported in other
streams of similar size within the other proposed corridors. Information available from the
Watertown Office of the SDGFP regarding fish species documented in Deuel and Grant counties,
South Dakota, indicated that bluegill, bullhead, crappie, largemouth bass, northern pike, perch, and
walleye species are present in rivers and lakes within the counties.

Corridor C1

Approximately 72 perennial streams and 32 lakes/reservoirs are located in Corridor C1. Most of the
additional stream crossings in Corridor C1 are small in size. Fish and macroinvertebrate communities
are expected to be similar to waterbodies located within Corridor C.

Substations and Other System Improvements

Transmission line interconnections would require modifications to existing substations to support
230-kV operations, and the Canby Substation would need to be relocated. Fish resources occur in
drainages near some of the substations such as Muddy Creek (Morris Substation) and the

Minnesota River (Granite Falls Substation). Fish resources are not expected in waterbodies located
near the other existing substations or the relocated Canby Substation due to a lack of perennial streams.
Fisheries resources along the Hankinson line would be identified once the structures needing
modification or replacement are delineated.

3.4.3.4  Special Status Species

Corridor A

Plant Species

A total of 27 special status plant species may occur within Corridor A. Of these 27 species, eight plant
species have been documented within Corridor A including slender milkvetch, Missouri milkvetch,
black disc lichen, larger water-starwort, prairie mimosa, ball cactus, mudwort, and tumblegrass
(Appendix F, Table 2, Volume II1).

Terrestrial Species

A total of 16 special status terrestrial species may occur within Corridor A including two mammals,
five birds, three reptiles, and six invertebrates. Six species have been documented within Corridor A
(burrowing owl, Arogos skipper, Dakota skipper, Powesheik skipper, regal fritillary, and red-tailed
prairie leafhopper) (Appendix F, Table 2, Volume I1I1).
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Agqguatic Species

Nine fish and six mussel special status species may occur within Corridor A (Appendix F, Table 2,
Volume I11). Lake sturgeon, blue sucker, paddlefish, and black buffalo potentially occur near the
Minnesota River crossing, while pugnose shiner could be present in crossings of Minnesota River
tributaries. The other four fish (blackside darter, rosyface shiner, hornyhead chub, and golden
redhorse) and mussel species have been collected near the North Fork Whetstone River,
Whetstone River, or Minnesota River crossings.

Corridor B
Plant Species

A total of 27 special status plant species may occur within Corridor B. Of these 27 species, nine plant
species have been documented within Corridor B including slender milkvetch, black disc lichen, larger
water-starwort, small white lady’s-slipper, few-flowered spikerush, ball cactus, mudwort, hair-like
beak rush, and tumblegrass (Appendix F, Table 2, Volume I1I).

Terrestrial Species

A total of 16 special status terrestrial species may occur within Corridor B including two mammals,
five birds, three reptiles, and six invertebrates. Three terrestrial species have been documented within
Corridor B including loggerhead shrike, Powesheik skipper, and regal fritillary (Appendix F, Table 2,
Volume II1).

Aquatic Species

Nine fish and nine mussel special status species may occur within Corridor B (Appendix F, Table 2,
Volume Il1). Lake sturgeon, blue sucker, paddlefish, and black buffalo could occur near the
Minnesota River crossing, while pugnose shiner could occur in Minnesota River tributary crossings.
The other four fish species have been collected near the North Fork Whetstone, Whetstone, or
Minnesota River crossings. Three mussels (spike, creek heelsplitter, and black sandshell) may be
present near the Chippewa River crossing. The other six mussels have been collected near the
North Fork Whetstone, Whetstone, or Minnesota River crossings.

Corridor B1
Plant Species

Occurrence of special status species would be the same as discussed for Corridor B. The only notable
difference is one additional occurrence record for the small white lady’s-slipper occurs along Corridor
B1 (Appendix F, Table 2, Volume Il1I).

Terrestrial Species

Occurrence of special status species would be the same as discussed for Corridor B.

Aquatic Species

The number of special status fish and mussel species that may occur in waterbodies crossed by
Corridor B1 would be the same as listed for Corridor B. The only notable difference is that the
Chippewa River crossing is a section that contains known records for three mussel species (spike,
creek heelsplitter, and black sandshell).
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Corridor C

Plant Species

A total of 27 special status plant species may occur within Corridor C. Of these 27 species, eight plant
species have been documented within Corridor C including Sullivant’s milkweed, Missouri milkvetch,
black disc lichen, larger water-starwort, yellow-fruited sedge, plains prickly pear, clustered broomrape,
and yellow prairie violet (Appendix F, Table 2, VVolume I1I).

Terrestrial Species

A total of 16 special status terrestrial species may occur within Corridor C including two mammals,
five birds, three reptiles, and six invertebrates. Eight terrestrial species have been documented within
Corridor C including northern river otter, prairie vole, American woodcock, bald eagle, spiny softshell,
five-lined skink, Pawnee skipper, and regal fritillary (Appendix F, Table 2, Volume I11).

Aguatic Species

Corridor C contains suitable habitat for nine fish and 15 mussel special status species (Appendix F,
Table 2, Volume I11). Fish occurrence includes four species near the southern Minnesota River
crossing (lake sturgeon, blue sucker, paddlefish, and black buffalo), one species in the Yellow Bank
River (central mud minnow), one species in Monighan and Cobb creeks (northern redbelly dace), and
two species in the Whetstone, North Fork Whetstone, or northern Minnesota river crossings (golden
redhorse and rosyface shiner). Hornyhead chub has been collected in upper Minnesota, North Fork
Whetstone and South Fork Yellowbank rivers, and Monighan Creek. The mussel species are
associated with the Whetstone, North Fork Whetstone, Minnesota, and Lac qui Parle rivers.

Corridor C1

Plant Species

A total of 27 special status plant species may occur within Corridor C1. Of these 27 species, 10 plant
species have been documented within Corridor C1 including Sullivant’s milkweed, slender milkvetch,
Missouri milkvetch, black disc lichen, larger water-starwart, cutleaf ironplant, plains prickly pear,
clustered broomrape, soft goldenrod, and red three-awn (see Appendix F, Table 2, VVolume I1I).

Terrestrial Species

A total of 16 special status terrestrial species that may occur within Corridor C1 include two mammals,
five birds, three reptiles, and six invertebrates. Ten terrestrial species have been documented within
Corridor C1 including bald eagle, burrowing owl, loggerhead shrike, Wilson’s phalarope, five-lined
skink, Spiny softshell, Arogos skipper, Dakota skipper, powesheik skipper, and regal fritillary (see
Appendix F, Table 2,\Volume I1I).

Aqguatic Species

The number of special status fish and mussel species that may occur in waterbodies crossed by
Corridor C1 would be the same as listed for Corridor C.

Substations and Other System Improvements

Although no special status species have been documented within the vicinity of the existing
substations or at the proposed new Canby relocated site, several species may occur within the area and
are discussed in Appendix F, Table 2, Volume I1l. The federally-listed or candidate species known to

3-92



Chapter 3: Affected Environment

occur along the Hankinson line are listed in Appendix F, Table 6, Volume Ill. The State special status
species that may occur near the existing Hankinson line are listed in Appendix F, Table 7, Volume I11.

3.4.35 Wetland/Riparian Areas

Wetland and riparian resources in the vicinity of the proposed corridors and the existing Hankinson
line were identified by reviewing USFWS NWI maps and land cover data. Many wetlands and
riparian areas are located within the proposed corridors (Table 3.4-15; Figure 3.4-6). In general, the
proposed corridors and the existing Hankinson line traverse the Prairie Pothole Region (PPR), an area
that is characterized by gently rolling topography with shallow, isolated wetlands. The PPR wetlands
are typically small (less than one acre) isolated depressions in the flat to gently rolling landscape,
formed by the retreat of glaciers approximately 12,000 years ago. Wetlands in the PPR have water
budgets that are driven principally, if not entirely, by surface water runoff and direct precipitation
(Mitsch and Gosselink, 2000). The majority of PPR wetlands have water regimes that involve annual
cycles of early season surface water followed by drying down. The amount of water in a given
wetland depends on seasonal rainfall and spring snowmelt from surrounding agricultural fields and
grasslands. In addition, PPR wetlands tend to go through 5-10 year cycles of drought and wet periods,
resulting in vegetation patterns that vary with alterations in water depth (Richardson, 2000).

The majority of the wetlands are lacustrine type (associated with lakes), except in Kandiyohi County,
Minnesota, where palustrine emergent type (i.e., isolated wetlands with emergent vegetation such as
cattails) are common. Because the proposed corridors predominantly (>90 percent) consist of
agricultural land, undisturbed riparian areas are confined to narrow bands along natural streams.
Species typically associated with wetland/riparian areas are provided in Appendix F, Table 4,
Volume I11. Seasonal variations in precipitation and groundwater recharge primarily determine the
stream and wetland elevations. Wetland delineations would be conducted after the transmission lines
are designed.

Table 3.4-15. Summary of NWI Wetlands Within the Proposed Corridors

5 Sg| 8 |B%g| |54 8| S5y | 8|54 &

g, 85| 2|85 2|85 2 |85|3 352

X 5 kot +— 5 k! - 5 kot - 5 kot +— 5 ko +—

=2 Z2 | P |22 | R |22 R | 22| R | 22| R

Corridor A Corridor B Corridor B1 Corridor C Corridor C1
Lacustrine 20 | 1,507 9| 472 9| 472 8| 340 7] 317

Palustrine

Emergent 1,798 | 6,230 11 32 11 32 2,827 | 6,231 1,636 | 5,429
Forested 129 663 1,259 | 3,426 | 1,194 | 3,636 261 547 227 634
Scrub/Shrub 16 35 215 1,239 213 | 1,061 58 79 69 131
Aquatic bed 12 33 87 153 78 134 146 245 24 44
Unconsolidated bottom 227 370 245 190 235 180 225 281 333 390
Riverine 8 19 13 107 15 145 30 280 13 260
Total 2,210 | 8,857 1,839 | 5,619 | 1,755 | 5,660 3,555 | 8,003 2,309 | 7,205

Source: USFWS, 2005d.
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Corridor A

NWI maps indicated that 2,210 wetlands occur within Corridor A totaling 8,857 acres. Approximately
70 percent of the wetlands are palustrine emergent type wetlands composed of broadleaf sedge/cattail
and sedge meadow vegetation. Floating aquatic wetlands also occur within Corridor A and consist of
water lilies, duckweed, and phytoplankton. The Ortonville and Otrey townships (Township 121 North,
Range 45 West and Range 46 West) contain a particularly high concentration of wetlands. NWI data
for Corridor A is summarized in Table 3.4-15.

USGS topographic and watershed maps indicate that Corridor A crosses 11 perennial streams.

Riparian areas associated with major stream crossings include the Minnesota River, Whetstone River,
North Fork Whetstone River, and Stony Run. Public and MPCA-impaired waters and FEMA 100-year
floodplains that occur within Corridor A are discussed in Section 3.2.

Corridor B

NWI maps indicated that 1,839 wetlands occur within Corridor B totaling 5,619 acres. Table 3.4-15
summarizes the NWI wetlands within Corridor B. Palustrine emergent type wetlands comprise
approximately 61 percent of the total wetland area in Corridor B and approximately eight percent of
the wetlands are lacustrine type wetlands. A high concentration of the wetlands occurs in Mamre,
Dovre, and Green Lake townships (Township 120 North, Range 34 West, Range 35 West, and
Range 36 West).

USGS topographic and watershed maps indicate that Corridor B crosses 18 perennial streams. Major
riparian areas are associated with the Minnesota River, Whetstone River, North Fork Whetstone River,
Stony Run, Pomme de Terre River, and Chippewa River. Further discussion on these waterbodies as
well as a list and discussion on public waters, MPCA-impaired waters, and 100-year floodplains are
provided in Section 3.2.

Corridor B1

NWI maps indicate that 1,755 wetlands occur within Corridor B1 totaling 5,660 acres. Palustrine
emergent type wetlands consist of approximately 65 percent of the total wetland area in Corridor B1.
Table 3.4-15 summarizes the NWI wetlands within Corridor B1.

USGS topographic and watershed maps indicate that Corridor B1 crosses 15 perennial streams. Major
riparian areas associated with Corridor B1 are the same as those listed for Corridor B. Further
discussion on these waterbodies as well as a list and discussion on public waters, MPCA-impaired
waters, and 100-year floodplains, are provided in Section 3.2.

Corridor C

NWI maps indicate that 3,555 wetlands occur within Corridor C totaling 8,003 acres (Table 3.4-15).
Approximately 78 percent of the wetland area consists of palustrine emergent type wetlands. Two
areas in Corridor C support a high density of the wetlands including: Omro Township

(Township 115 North, Range 43 West) and an area adjacent to the Minnesota River near Granite Falls.

USGS topographic and watershed maps indicate that Corridor C crosses 68 perennial streams. Major
riparian areas are associated with the Minnesota River, North Fork Whetstone River, North and
South Forks of the Yellowstone River (each crossed multiple times), Lac qui Parle River,
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Florida Creek, and Lazarus Creek (the latter two crossed twice). Further discussion on these
waterbodies as well as a list and discussion on public waters, MPCA-impaired waters, and 100-year
floodplains are provided in Section 3.2.

Corridor C1

NWI maps indicate that 2,309 wetlands occur within Corridor C1 totaling 7,205 acres (Table 3.4-15).
Approximately 75 percent of the wetland area consists of palustrine emergent type wetlands.

USGS topographic and watershed maps indicate that Corridor C1 would potentially intersect

104 perennial streams. Major riparian areas associated with Corridor C1 are the same as those listed in
Corridor C. Further discussion on these waterbodies as well as a list and discussion on public waters,
MPCA-impaired waters, and 100-year floodplains are provided in Section 3.2.

Substations and Other System Improvements

Alterations to existing substations (Morris Substation, Corridor A; Willmar Substation, Corridor B;
and Granite Falls Substation, Corridor C) to support 230-kV operations may occur because of
transmission line interconnections. The modifications will not be determined until engineering review
and may include replacement and/or upgrading of existing transformers, switching equipment and
other components, and land acquisition. The substation areas consists of perennial row crops and non-
native grasslands (i.e., pastureland and hayland), which were not delineated as wetlands, and are
typically rated as having low ecological quality.

No wetlands or riparian areas are known to occur near substations proposed for modification, or the
new Canby Substation, as part of the proposed Project. There are 168 NWI-mapped wetlands totaling
99.7 acres within the 150-foot ROW of the existing Hankinson line. The majority of these, both in
numbers and overall acreage, are palustrine emergent wetlands.

3.5 Cultural Resources

35.1 Introduction

Cultural resources are those aspects of the physical environment that relate to human culture, society,
and cultural institutions that hold communities together and link them to their surroundings. Cultural
resources include prehistoric and historic sites and ethnographic resources. Prehistoric and historic
sites are the tangible remains of past activities that show use or modification by people. They are
distinct geographic areas that can include artifacts; features such as hearths, rock alignments, trails,
rock art, railroad grades, canals, and roads; landscape alterations; or architecture. In general,
prehistoric and historic sites are the locations of purposeful human activity that have resulted in the
deposition of cultural materials beyond the level of a few accidentally lost artifacts.

Ethnographic resources are associated with the cultural practices, beliefs, and traditional history of a
community. Examples of ethnographic resources include the following: places in oral histories or
myths, such as particular rock formations, the confluence of two rivers, or a rock cairn; large areas,
such as landscapes and viewscapes; sacred sites and places used for religious practices; social or
traditional gathering areas, such as dance areas; natural resources such as plant materials or clay
deposits used for arts, crafts, or ceremonies; and places and natural resources traditionally used for
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Florida Creek, and Lazarus Creek (the latter two crossed twice). Further discussion on these
waterbodies as well as a list and discussion on public waters, MPCA-impaired waters, and 100-year
floodplains are provided in Section 3.2.

Corridor C1

NWI maps indicate that 2,309 wetlands occur within Corridor C1 totaling 7,205 acres (Table 3.4-15).
Approximately 75 percent of the wetland area consists of palustrine emergent type wetlands.

USGS topographic and watershed maps indicate that Corridor C1 would potentially intersect

104 perennial streams. Major riparian areas associated with Corridor C1 are the same as those listed in
Corridor C. Further discussion on these waterbodies as well as a list and discussion on public waters,
MPCA-impaired waters, and 100-year floodplains are provided in Section 3.2.

Substations and Other System Improvements

Alterations to existing substations (Morris Substation, Corridor A; Willmar Substation, Corridor B;
and Granite Falls Substation, Corridor C) to support 230-kV operations may occur because of
transmission line interconnections. The modifications will not be determined until engineering review
and may include replacement and/or upgrading of existing transformers, switching equipment and
other components, and land acquisition. The substation areas consists of perennial row crops and non-
native grasslands (i.e., pastureland and hayland), which were not delineated as wetlands, and are
typically rated as having low ecological quality.

No wetlands or riparian areas are known to occur near substations proposed for modification, or the
new Canby Substation, as part of the proposed Project. There are 168 NWI-mapped wetlands totaling
99.7 acres within the 150-foot ROW of the existing Hankinson line. The majority of these, both in
numbers and overall acreage, are palustrine emergent wetlands.

3.5 Cultural Resources

35.1 Introduction

Cultural resources are those aspects of the physical environment that relate to human culture, society,
and cultural institutions that hold communities together and link them to their surroundings. Cultural
resources include prehistoric and historic sites and ethnographic resources. Prehistoric and historic
sites are the tangible remains of past activities that show use or modification by people. They are
distinct geographic areas that can include artifacts; features such as hearths, rock alignments, trails,
rock art, railroad grades, canals, and roads; landscape alterations; or architecture. In general,
prehistoric and historic sites are the locations of purposeful human activity that have resulted in the
deposition of cultural materials beyond the level of a few accidentally lost artifacts.

Ethnographic resources are associated with the cultural practices, beliefs, and traditional history of a
community. Examples of ethnographic resources include the following: places in oral histories or
myths, such as particular rock formations, the confluence of two rivers, or a rock cairn; large areas,
such as landscapes and viewscapes; sacred sites and places used for religious practices; social or
traditional gathering areas, such as dance areas; natural resources such as plant materials or clay
deposits used for arts, crafts, or ceremonies; and places and natural resources traditionally used for
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non-ceremonial uses, such as trails or camping locations. The components of an ethnographic resource
can be man-made, natural, or both.

If a resource has been identified, through ethnographic research, to have importance in traditional
cultural practices and the continuing cultural identity of a community, it may be considered a
traditional cultural property (TCP). The term “traditional cultural property” first came into use within
the Federal legal framework for historic preservation and cultural resource management in an attempt
to categorize historic properties containing traditional cultural significance (Parker and King, 1989).
“Traditional cultural significance” refers to those beliefs, customs, and practices of a living community
of people that have been passed down through the generations, usually orally or through practice. The
traditional cultural significance of a historic property derives its significance from the role the property
plays in a community’s historically rooted beliefs, customs, and practices. Examples of properties
possessing such significance include the following: a location associated with the traditional beliefs of
a Native American group about its origins, its cultural history, or the nature of the world; or a location
where Native American religious practitioners have historically gone, and are known or thought to go
today, to perform ceremonial activities in accordance with traditional cultural rules of practice.

Other ethnographic resources also may need to be considered in consultation and coordination with
Native American tribes. These may be sacred areas, traditional use areas, or other areas of traditional
concern that may need to be considered under the American Indian Religious Freedom Act of 1978,
EO 13007, Indian Sacred Sites, or other guidelines and regulations addressing Native American rights
or trust responsibilities.

Cultural Resources and the Law

Federal historic preservation legislation provides a legal environment for documenting, evaluating, and
protecting archaeological and historic sites that may be affected by Federal undertakings, or by private
undertakings operating under Federal license, with Federal funding, or on federally-managed lands.
The National Environmental Policy Act (NEPA) requires that major Federal actions take into
consideration impacts to the natural environment with respect to an array of disciplines and that
alternatives must be considered. The courts have been clear that archaeological and historic sites (i.e.,
cultural resources) are regarded as part of the natural environment. The National Historic Preservation
Act (NHPA) of 1966, as amended, established the Advisory Council on Historic Preservation
(Council) and the National Register of Historic Places (NRHP) (in its modern form). The NHPA
mandates that Federal agencies consider projects’ effects on cultural resources that are listed or eligible
for listing in the NRHP. Section 106 of the NHPA (36 CFR Part 800) establishes a four-step review
process by which cultural resources are given consideration during the conduct of Federal
undertakings. The Archaeological and Historic Preservation Act of 1974 further delineates the
responsibilities of Federal agencies in the execution of undertakings with respect to impacts on cultural
resources. The Archaeological Resource Protection Act of 1979, as amended, provides for a system of
permitting for investigations on Federal land, which may involve removing artifacts or other
archaeological resources. The statute also requires that agencies develop compatible regulations to
manage cultural resources.

Section 106 of NHPA provides a variety of “program alternatives,” which are mechanisms that allow
agencies to customize their Section 106 compliance for particular programs or projects or kinds of
resources. One type of program alternative is a “programmatic agreement.” A programmatic
agreement (PA) takes a negotiated approach to implementing Section 106 for a particular agency
program or for a complex project. A PA for a complex project lays out the steps that the agency and
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the consulting parties agree will be taken to consider the effects of the project on historic properties
and to resolve any adverse effects.

The NRHP, maintained by the NPS on behalf of the Secretary of the Interior, is the nation’s inventory
of significant cultural resources. The NPS has established three main standards that a resource must
meet to qualify for listing on the NRHP: age, integrity, and significance. To meet the age criteria, a
resource generally must be at least 50 years old (except in special circumstances). To meet the
integrity criteria, a resource must “possess integrity of location, design, setting, materials,
workmanship, feeling and association.” (36 CFR 60.4) Finally, a resource must be significant
according to one or more of the following criteria:

e Be associated with events that have made a significant contribution to the broad patterns of
U.S. history (Criterion A); or

e Be associated with the lives of persons significant in U.S. history (Criterion B); or

e Embody the distinctive characteristics of a type, period, or method of construction, or
represent the work of a master, or possess high artistic values, or represent a significant
and distinguishable entity whose components may lack individual distinction
(Criterion C); or

e Have yielded, or may likely yield, information important in prehistory or history
(Criterion D) (NPS, 1995).

3.5.2  Big Stone Il Plant Site and Groundwater Areas

From March 2005 through July 2007, the Co-owners’ archaeological consultant conducted a series of
archaeological and architectural history investigations of the proposed plant site and expanded
groundwater area. The objective of the cultural resources investigations was to determine whether the
proposed plant site or the expanded groundwater area contain any historic or archaeological resources
and if those resources are eligible for listing on the NRHP. Additionally, the investigation addressed
the effects of the proposed Project to architectural resources recommended as eligible for the NRHP.

Archaeological Investigations

On March 2 and 3, 2005, the Co-owners’ archaeological consultant conducted a Class | inventory at
the State Archaeological Research Center (SARC) and South Dakota State Historic Preservation
Office (SHPO) for information on previously identified archaeological sites, architectural and historic
resources, and previously conducted cultural resources surveys within one mile of the proposed plant
site. Additionally, historical maps and aerial photographs of the site were examined. On

April 5, 2005, deed records for surveyed properties were examined at the Grant County Recorder’s
office at the Grant County Courthouse. Portions of the 1915 and 1916 Big Stone Headlight newspaper
were reviewed for information on the original construction of a nearby round barn. On April 6, 2005,
a second visit to the SHPO was made to obtain copies of South Dakota’s Round and Polygonal Barns
and Pavilions Multiple Property Documentation Form (Ahrendt, 1995), and survey information on
individual round barns. The Bureau of Land Management (BLM) General Land Office patent records
also were examined (BLM, 2005).

On March 4, 2005, a windshield survey of the proposed plant site was conducted by the Co-owners’
archaeological consultant to identify areas with moderate or high archaeological potential. All
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previously undisturbed portions of the proposed plant site with the following attributes were
considered to have a moderate to high potential for archaeological sites:

e Within 500 feet of an existing or former water source of 40 acres or greater in extent, or
within 500 feet of a former or existing perennial stream.

e Located on topographically prominent landscape features.
e Located within 300 feet of a previously reported site.

e Located within 300 feet of a former or existing historic structure or feature, such as a
building foundation or cellar depression.

Avreas defined as having a relatively low potential for containing intact archaeological resources
included inundated areas, former or existing wetland areas, poorly drained areas, and areas with a

20 percent or greater slope. Low potential areas and areas in which Holocene (less than 10,000 years
old) deposits have been significantly disturbed were defined as having little or no potential for
containing intact archaeological resources (The 106 Group, 2007).

A Class Il archaeological investigation was conducted for the proposed plant site. Historic and recent
aerial photographs indicate that portions of the existing plant area have been disturbed by the
construction of existing plant facilities, access routes, railroad spurs, and cooling ponds. Based on this
documentation, it was determined that there is a low potential that any archaeological resources would
be present at the proposed plant site (The 106 Group, 2007). In March 2006, Western recommended
that no historic properties would be affected within the disturbed areas of the proposed plant site, and
that a Class 111 archaeological investigation would not be required; the South Dakota SHPO concurred
with Western’s recommendations.

In 2006, a Class 111 archaeological investigation was performed of several boring sites located in
undisturbed portions of the proposed plant site to support geotechnical investigations. In addition, a
Class 111 archaeological survey was conducted in 2006 for the remaining undisturbed areas within the
proposed plant site slated to be disturbed by the proposed Big Stone Il plant construction. Areas
identified as undisturbed portions of the proposed plant site were surveyed employing shovel testing
and systematic surface reconnaissance dependant upon surface visibility.

In 2006, a Class I inventory was conducted within one mile of the expanded groundwater area and on
cultural resources surveys previously conducted within the expanded groundwater area (The

106 Group, 2007). Additionally, historical maps and aerial photographs of the area were examined. A
windshield survey of the expanded groundwater area was conducted by the Co-owners’ archaeological
consultant to identify areas with previous ground disturbance and to identify the extent and type of
architectural and historical sites within the area.

In 2007, archaeological monitoring of the groundwater well drilling sites located within the expanded
groundwater area was conducted. Monitors examined the sediments recovered from drill cores and
cuttings.

No TCPs have been identified within these areas; however, through continued tribal consultations, a
TCP study may be done at the tribes’ request.
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Archaeological Resources
Big Stone 11 Plant Site

Research during the Class | investigation indicated that two archaeological surveys have been
conducted within the proposed plant site. One archaeological site has been recorded within the
proposed plant site and three archaeological sites have been recorded within one mile of the proposed
plant site (The 106 Group, 2007).

The Class Il archaeological investigation for the proposed plant site identified one new archaeological
site as well as an isolated find (39GT0052 and 39GT0053) and extended the boundary of previously
recorded Site 39GT0024 (The 106 Group, 2007). These findings will be consulted on through the PA.

e Site 39GT0052 is recommended as not eligible for listing on the NRHP.

e Site 39GT0024 is almost entirely outside the proposed Project area and has not been
evaluated for its eligibility for listing in the NRHP since it will be avoided by the proposed
Project.

Expanded Groundwater Area

Research during the Class | investigation indicated that seven archaeological surveys have been
conducted within the expanded groundwater area (The 106 Group, 2007).

Three archaeological sites have been recorded within the expanded groundwater area, and one
archaeological site has been recorded within one mile of the expanded groundwater area
(The 106 Group, 2007).

Former and active gravel pits within the expanded groundwater area appeared to be highly disturbed
because of current or historic gravel extraction. Therefore, further archaeological investigation within
these areas was not necessary because any archaeological resources that may have existed have most
likely been destroyed.

In 2007, archaeological monitoring of the well drilling sites located within the expanded groundwater
area was conducted. During February and March, the field conditions (frozen ground and snow cover)
and Project schedule did not allow for a traditional Class 111 archaeological survey. As a result, and
pursuant to the PA, an archaeological monitor was present at each of the drilling locations

(Western, 2006c¢). During May and June 2007, an agreement with Western allowed for continued
monitoring of the well drilling locations.

Thirty borings of four-inch diameter were drilled within the expanded groundwater area. For each of
the 30 borings, at a minimum, the top 100 centimeters below ground surface from within the boring
was examined to ensure that any possible cultural material was located. Of the 30 borings, none were
found to contain archaeological material. In addition, no archaeological material was identified during
the examination of any and all rutting incurred during the drilling operation.
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Historical Resources
Proposed Big Stone 1l Plant Site

During the Class 11 architectural history survey, five historic standing structures were identified within
one mile of the proposed plant site, but outside of the proposed Project area. Two of the structures are
modern rural residences at the location of historic farmsteads; however, none of the historic farmstead
buildings remain standing on these properties. The remaining three historic standing structures are
farmsteads that include buildings over 49 years of age (The 106 Group, 2007).

e The first structure over 49 years of age is a farmstead, which consists of a four-square
house and gambrel-roofed barn erected circa 1915. Other buildings in the farmstead
include two hog houses, a chicken house, pump shed, and grease shed. Applying the
NRHP criteria established by the NPS (as listed above), the farmstead was recommended
by the Co-owners’ archaeological consultant as not eligible for the NRHP.

e The second structure is a circa 1890 farmstead, currently unoccupied, with a mix of both
early and old farm buildings. The farm buildings include a granary, wood-framed loafing
shed, pole barns, grain bins, and garage. Applying the NRHP criteria, the farmstead was
recommended by the Co-owners’ archaeological consultant as not eligible for the NRHP.

e The third structure is a farmstead, now used as a rural residence. The farmhouse is a
gable-front dwelling erected circa 1900 and clad with stucco during the 1930s. A 1915
wood-framed round barn with internal silo stands near the northwest corner of the
farmstead and a circa 1917 gable-roofed livestock and hay barn stands west of the house.
Other buildings include a Quonset building, a gothic-arched building, and grain bins.
Applying the NRHP criteria, all of the farmstead buildings, except the round barn and
livestock and hay barn, were evaluated as not eligible for the NRHP. The round barn and
livestock and hay barn are recommended by the Co-owners’ archaeological consultant as
eligible for listing on the NRHP under Criterion C.

Expanded Groundwater Area

The Class | literature review noted a 2006 architectural survey in Grant County, including farmsteads,
ranches, late nineteenth century dwellings, early-to-mid twentieth century dwellings, commercial and
religious buildings, and cemeteries. Of the 1,053 sites, none of the sites fell within the expanded
groundwater area (The 106 Group, 2007).

Within the expanded groundwater area, 11 architectural sites have been previously recorded; of these
sites, none are listed on or recommended as eligible for listing on the NRHP.

During the 2006 windshield survey, 29 architectural sites over the age of 50 years were identified in
the expanded groundwater area. Most sites are farmsteads, although other property types included
bridges, rural residences, and isolated remnants of farmsteads. Five of these sites have been previously
determined not eligible for listing on the NRHP. The remaining sites are unevaluated and will be
consulted on through the PA.

3.5.3  Transmission Corridors, Substations, and Other System Improvements

At this time, the final alignments of the transmission lines within the proposed corridors have not been
determined. Therefore, the analysis of each proposed corridor was conducted using a programmatic
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approach to identify cultural resources within each proposed corridor and evaluate potential impacts
associated with routing within the proposed corridors. A Class I files and records search was
conducted for each of the proposed corridors. The study area for the Class | files and records search
encompassed the designated three- to four-mile-wide corridors in Minnesota and South Dakota.

Class 11 intensive cultural resource inventory of the Area of Potential Effect (APE) of the transmission
line routes (about 200 feet wide) is required in accordance with the PA.

Since the release of the Draft EIS, the route permitting processes have proceeded at a quicker pace in
South Dakota than in Minnesota. In South Dakota, a single route is evaluated as part of the permitting
process and requires cultural resource surveys to support the permit process; whereas, in Minnesota,
route alternatives are developed and surveys are not completed until a route is designated by the
Minnesota Public Utilities Commission (MnPUC). To support the transmission line route permitting
process in South Dakota, Class I11 cultural resources surveys were undertaken in 2006 for the proposed
routes.

3.5.3.1 Transmission Lines and Substations

Archaeological Investigations

During spring and summer of 2005, the Co-owners’ archaeological consultant conducted a Class I files
and records search through the Minnesota and South Dakota SHPOs and the SARC in Rapid City.
Archaeological and architectural site forms, survey reports, and topographic maps were reviewed to
determine the number of previously recorded sites and previously conducted inventories within a three
to four-mile-wide corridor in South Dakota and within three-mile-wide-corridors in Minnesota.

South Dakota Public Land Survey (PLS) maps, depicting natural and cultural features from the

19" century, also were reviewed. PLS maps for Minnesota were available as an Internet-based
resource from the Minnesota Land Management Information Center. The Co-owners’ archaeological
consultant also reviewed the Geographic Research Information Display databases available on the
Internet from the South Dakota Historical Society in Pierre, South Dakota. Other archival and
environmental resources were available at repositories in Minneapolis, Minnesota and on the Internet.

The Co-owners’ archaeological consultant conducted a windshield survey of selected portions of the
proposed corridors The windshield survey confirmed the information identified in the Class |
inventory regarding the relative periods of historic occupation within the proposed corridors. In
general, construction dates of standing structures in the proposed corridors range from the later half of
the 19th century to the 21st century. Some towns, such as Ortonville and Granite Falls, have greater
densities of historic structures.

The most prominent standing structures along the length of each proposed corridor are farmsteads that
are common throughout the region. Generally, most farmstead complexes post-date the 1880s;
however, based on the structures observed during the windshield survey, most residential structures
post-date the 1950s (Palmer et al., 2005).

An update on the records was requested from the South Dakota SHPO and the SARC in July 2006, and
a Class Il inventory was conducted of a 200-foot wide proposed route, a proposed new substation
location, and two possible staging areas, within Corridor C in South Dakota from May to

November, 2006.
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No TCPs have been identified within these areas; however, through continued tribal consultations, a
TCP study may be done at the tribes’ request.

Archaeological Resources

Corridor A

A total of 15 archaeological resources have been previously recorded within Corridor A (Appendix G,
Table 1, Volume I11). The archaeological resources include prehistoric earthworks, cemeteries, and
artifact and lithic scatters. One site was recorded as a probable Middle Prehistoric Period tradition
artifact scatter. A single historic period artifact scatter also was recorded within Corridor A. One of
the 15 archaeological resources is recorded as eligible for the NRHP. The remaining 14 sites have not
been evaluated for NRHP eligibility, pending route selection by the MnPUC.

Corridor B

A total of 12 archaeological resources were previously documented within Corridor B (Appendix G,
Table 2, Volume I11). The archaeological resources include prehistoric earthworks, lithic scatters,
artifact scatters, depressions, and rock alignments. Prehistoric resources with identified traditions
include one Early Prehistoric artifact scatter, three Middle Prehistoric artifact scatters, and earthworks.
One of the 12 archaeological resources is recorded as eligible for the NRHP.

Corridor B1

A total of 13 archaeological resources were previously documented within Corridor B1 (Appendix G,
Table 3, Volume I11). The archaeological resources include prehistoric earthworks, lithic scatters,
artifact scatters, and rock alignments. One of the 13 archaeological resources is recorded as eligible
for listing on the NRHP.

Corridor C

A total of 83 archaeological resources were previously documented within Corridor C (Appendix G,
Table 4, Volume I11). The archaeological sites include prehistoric earthworks, stone circles, a rock
cairn, an earth lodge village, other occupation sites, artifact scatters, lithic scatters, single artifacts, and
the 1870s location of Minnesota Falls. Archaeological investigations at one site in South Dakota
recovered evidence of a Middle Prehistoric occupation. Nine sites in Minnesota have been identified
with one or more prehistoric traditions: six were identified as Middle Prehistoric, two contained
multiple components, including evidence of Early and Middle Prehistoric occupations, and one site
represents occupation across the Early, Middle, and Late Prehistoric periods. The temporal periods of
the remaining prehistoric sites are largely unknown. Four of the previously recorded archaeological
sites include historic dugouts, artifact scatters, the remains of the early Euroamerican settlement at
Granite Falls, and a farmstead. Of the 83 archaeological resources, 10 are recorded as eligible for the
NRHP.

During the 2006 Class 11 survey, a total of 24 archaeological sites and isolated finds were identified
within the APE. Nineteen of the 24 are previously unrecorded sites related to pre-contact

Native American habitations or ephemeral use sites, twelve of which are defined by less than

10 artifacts. One of these sites was previously recorded (39GT0048); another contains dense deposits
that may contain significant features (39GT0036). One site is a previously unrecorded abandoned
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historic-era farmstead with structural ruins (39GT0049), and three others are extensions of previously
recorded historic railroad grades (39GT2000, 39GT2007, and 39GT2015).

Corridor C1

Twelve isolated finds were identified (39DE0087, 39DE0086, 39GT0041, 39GT0042,
39GT0043, 39GT0038, 39GT0044, 39GT0050, 39GT0040, 39GT0047, 39GT0039,
39GT0046). These isolated finds were located on private lands and recommended as not
eligible for the NRHP.

Site 39DE008S5 is a small pre-contact site and is recommended as not eligible for the
NRHP.

Site 39DE0088 is a small pre-contact site and is recommended as eligible for the NRHP.

Site 39GT0036 is a pre-contact site and is recommended as eligible for nomination to the
NRHP.

Site 39GT0037 is a small pre-contact artifact scatter and is recommended as eligible for
nomination to the NRHP.

Site 39GT0045 is a pre-contact artifact scatter and is recommended as not eligible for the
NRHP.

Site 39GT0048 is a large pre-contact site and is recommended as eligible for nomination
to the NRHP.

Site 39GT0049 is a late-historic site and is recommended as not eligible for nomination to
the NRHP.

Site 39GT2000 is an extension of a previously recorded railroad grade currently still in
use by Burlington Northern Railroad. The SHPO considers this site eligible for the
NRHP.

Site 39GT2007 is a previously recorded Chicago, Northwestern, St. Paul & Pacific
Railroad line that is still in use. The SHPO considers this site eligible for the NRHP.

Site 39GT2015 is an extension of a previously recorded historic railroad grade. The
SHPO considers this site eligible for the NRHP.

Site 39GT2042 is an extension of a previously identified historic railroad grade. The
SHPO considers this site eligible for the NRHP.

A total of 60 archaeological resources were previously documented within Corridor C1 (Appendix G,
Table 5, Volume I11). The archaeological sites include earthworks, artifact scatters, lithic scatters,
single artifacts, and a cemetery. Of the 60 archaeological resources, three are recorded as eligible for

the NRHP.

Substations

Transmission line interconnections would require modifications to existing substations. The existing
Canby Substation would be relocated on newly acquired land. Substation modifications may require
the acquisition of additional land to accommodate expansion requirements. Archaeological resources
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that may be affected by substation expansions are included as part of the transmission line corridor
analyses.

Historical Resources
Corridor A

A total of 145 historic standing structures have been previously recorded within Corridor A
(Appendix G, Table 1, Volume 111). Previously documented historic standing structures include
community and commercial buildings, residences, cabins, churches, farmsteads, bridges, and a park.
Construction dates range from 1872 to 1978. Of the 145 historic standing structures, two are recorded
as eligible for inclusion on the NRHP, five are listed on the NRHP, and 20 are contributing properties
to the NRHP-listed Downtown Ortonville Historic District.

The 1850s to 1870s PLS maps show historic period cultural features in Otrey and Moonshine
townships in Big Stone County, Minnesota, and cultural features in Baker, Scott, and Darnen
townships located in Stevens County, Minnesota. Cultural features include one railroad (St. Paul and
Pacific Railroad), multiple unnamed trails/roads, and farmsteads (Palmer et al., 2005).

Corridor B

A total of 61 historic standing structures were previously recorded within Corridor B (Appendix G,
Table 2, Volume I11). Previously documented historic standing structures include commercial and
community buildings, houses, farmsteads, bridges, and churches. Construction dates for these
structures range from the 1870s to the 1950s. Of the 61 historic standing structures, three are recorded
as eligible for the NRHP and three are recorded as listed on the NRHP.

The 1850s to 1870s PLS maps indicate multiple cultural features along Corridor B, particularly in
areas adjacent to Big Stone Lake and the Minnesota River. Features are shown in Akron Township in
Big Stone County and multiple cultural features are shown in Shible, Moyer, Marysland,

Six Mile Grove, and Torning townships in Swift County, Minnesota. These historic features include
railroad segments (St. Paul and Pacific Railroad), several unnamed trails/roads, and multiple
farms/structures (Palmer et al., 2005).

Corridor B1

A total of 64 historic standing structures were previously recorded within Corridor B1 (Appendix G,
Table 3, Volume I11). Previously documented historic standing structures include commercial and
community buildings, houses, farmsteads, bridges, schools, and churches. Construction dates for these
structures range from the 1870s to the 1950s. Of the 64 standing structures, two are recorded as
eligible for the NRHP and one is recorded as listed on the NRHP.

The 1850s to 1870s PLS maps indicate multiple cultural features along Corridor B1, particularly in
areas adjacent to the Minnesota River. Multiple cultural features are shown in Shible, Moyer,
Marysland, Six Mile Grove, and Torning townships. These historic features include railroad segments,
several unnamed trails/roads, and multiple farms/structures (Palmer et al., 2005).

Corridor C

A total of 119 historic standing structures were previously recorded within Corridor C (Appendix G,
Table 4, Volume I11). Previously documented historic standing structures include active and
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abandoned farmstead complexes, schools, churches, bridges, commercial buildings, residences, other
community buildings, parks, the now demolished Minnesota Falls Plant and Dam, and the 1900s
Bernt Fredrickson House in Granite Falls Township. Construction dates of inventoried historic
structures range from 1871 to 1970. Seven of the 119 historic standing structures are recorded as
eligible for listing on the NRHP and three are recorded as not eligible for the NRHP.

The 1860 to 1880s PLS maps show multiple cultural features in Herrick and Glenwood townships in
Deuel County and Alban and Big Stone townships in Grant County, South Dakota. Cultural features
also are shown in Florida, Minnesota Falls, Hazel Run, Omro, and Stony Run East townships in
Yellow Medicine County and in Granite Falls Township in Chippewa County, Minnesota. Cultural
features include the Winona and St. Peters Railroad and Chicago Milwaukee Railroad, other unnamed
railroad alignments, trails/roads, farms/structures, miscellaneous features, and the boundaries of the
Upper Sioux Reservation (Palmer et al., 2005).

Corridor C1

A total of 131 historic standing structures were previously documented within Corridor C1
(Appendix G, Table 5, Volume I11). Previously documented historic standing structures include
farmstead complexes, schools, churches, bridges, commercial buildings, residences, other community
buildings, and parks. Construction dates of inventoried historic structures range from 1871 to 1970.
Three of the 131 historic standing structures are recorded as eligible for listing on the NRHP and two
are recorded as listed on the NRHP.

The 1860 to 1880s PLS maps show multiple historic features in Florida, Minnesota Falls, Hazel Run,
Omro, and Stony Run East townships and in Granite Falls Township. Cultural features include
railroad alignments, other unnamed railroad alignments, trails/roads, farms/structures, and
miscellaneous features (Palmer et al., 2005).

Substations

Historic standing structures that may be affected by substation expansions are included as part of
transmission line corridor analyses. The existing Canby Substation would be relocated on newly
acquired land that does not contain any historical standing structures.

Architectural History Resource Survey, Deuel and Grant Counties, South Dakota

An architectural history resource survey was conducted for the proposed construction of the new
transmission line and new ROW in Deuel and Grant counties in South Dakota. The objective of the
survey was to identify historic structures within the APE and evaluate the historic significance of the
properties using NRHP criteria. The APE predominantly consisted of rural farmsteads and agricultural
land with many of the historic age farm structures currently occupied or used and which have been
significantly altered. Properties 45 years old and older were evaluated. Twelve previously recorded
properties were re-evaluated for alterations that may affect integrity. The survey identified 29 new
historic properties (Appendix G, Table 7, Volume I11). One previously recorded property and one
newly recorded property are considered eligible for listing on the NRHP. All other properties are
considered not eligible for NRHP listing.
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3.5.3.2 Other System Improvements

Based on preliminary investigations, improvements to the existing Hankinson line would be required
due to the increased line rating resulting from overloads to the line after construction of the proposed
Project. The Co-owners have identified the archaeological and historical resources within one-mile of
the existing Hankinson line.

Archaeological Investigations

During October and November of 2008, the Co-owners’ archaeological consultant conducted a Class |
files and records search for previously recorded archaeological properties within one mile of the
existing Hankinson line. Information was gathered from the North Dakota State Historical Society and
the South Dakota State Historical Society. Archaeological and architectural site forms, survey reports,
and topographic maps were reviewed to determine the number of previously recorded sites and
previously conducted inventories near the Hankinson line.

Archaeological Resources

A total of 41 archaeological properties (both historic and prehistoric) were recorded in the State
Historical Society files. The archaeological resources include prehistoric earthworks, cemeteries, and
artifact and lithic scatters. Nineteen of the recorded sites are Native American Indian earthworks,
burial mounds, or cemeteries. The remaining 22 archaeological sites consist of artifact scatters, village
sites, rock art, a fort, farmsteads, and rock alignments. Three of the prehistoric sites are recorded as not
eligible for the NRHP, while most remain unevaluated.

Historical Resources
A total of 54 historic structural properties (including cemeteries, buildings, railroads, and bridges) are

recorded in the files within one mile of the Hankinson line in both the North and South Dakota State
repositories. Properties listed as eligible for the NRHP include two bridges and a church in
North Dakota, and two church-related structures and a school in South Dakota, itemized below. Most
properties remain unevaluated.

e RO00000252 Hart School #3

e RO00000255 Walla Lutheran Church

e RO00000256 Walla Lutheran Church shed

e 32-RI-745 Bridge

e 32-RI-747 Bridge

e 32-RI-707 Church

3.6 Land Use

3.6.1 Introduction

This section discusses various aspects of land use, including the following: land use planning, public
facilities, recreation, and agricultural practices. Each of these is important in terms of identifying
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aspects of the man-made environment that may be affected by the proposed Project. Land use
planning is addressed to assess compatibility of the proposed Project with existing land uses, land use
plans, special interest areas, and proposed developments. Public facilities are addressed to identify
areas most likely to affect the public by the construction and operation of the proposed Project.
Recreation and agricultural practices are addressed within this section because they are land uses that
could be affected by the proposed Project.

The study area includes portions of the following counties located within the proposed Project: Grant
and Deuel counties, South Dakota; and Big Stone, Chippewa, Kandiyohi, Lac qui Parle, Renville,
Stevens, Swift, and Yellow Medicine counties, Minnesota.

Land Use Planning

Northeastern South Dakota and western Minnesota are characterized by rural farmland and small
towns. The area has many recreational opportunities including swimming, boating, open water
fishing, ice fishing, hiking, camping, hunting, exploring, biking, sightseeing, and photography. Area
lakes provide year-round recreational opportunities to residents and visitors alike. A variety of
non-lake recreational opportunities are provided not only in the primary study communities (proposed
plant site, groundwater areas, and transmission corridors), but also in the secondary study communities
(surrounding region).

Land uses have been identified using South Dakota GAP and Minnesota GAP resources generated by
the USGS. Zoning was identified by examining county and city documents.

Public Facilities

Public facilities identified near the proposed plant site and corridors include cemeteries, hospitals,
airports, schools, and licensed day care providers.

Recreation

Recreational resources identified near the proposed plant site and corridors include WPA, WMA,
NWR, and other State and local recreational resources.

Prime Farmland

The NRCS defines prime farmland soils as having:

*“...the best combination of physical and chemical characteristics for producing food, feed, forage,
fiber and oilseed crops...” and “...an adequate and dependable water supply from precipitation or
irrigation. They have a favorable temperature and growing season with acceptable levels of acidity or
alkalinity, content of salt, or sodium and few or no rocks. They are permeable to water and air, are not
excessively erodible and are not saturated with water for long periods of time. They do not flood
frequently or are protected from flooding.” (7 CFR § 657)

Soils listed as farmland of State-wide importance in Minnesota are defined as:
“...those that are nearly prime farmland and that economically produce high yields of crops when

treated and managed according to acceptable farming methods. Some may produce as high a yield as
prime farmlands if conditions are favorable.” (7 CFR 8 657)
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3.6.2  Big Stone Il Plant Site and Groundwater Areas
3.6.21 Land Use Planning

Proposed Big Stone 11 Plant Site

The proposed plant site comprises two zoning types, as illustrated in Figure 3.6-1. As shown by
Table 3.6-1, agriculture, primarily row crops, is the largest existing land use, and accounts for
approximately 35 percent of the proposed plant site. The existing Big Stone plant comprises
31.5 percent of the proposed plant site.

Land Use Controls and Compatibility with Existing Land Use and Zoning

The existing plant site is zoned for commercial use (Grant County, 2004a) (Figure 3.6-1). This
includes the property south of 144™ Street to the Whetstone River. The proposed Big Stone 11 plant is
within the boundaries of Grant County. The Grant County Planning Board regulates land use planning
at the proposed Big Stone |1 plant site. The new plant site is in an area identified as an “Area of
Development Transition,” according to the Grant County Comprehensive Land Use Plan (Grant
County, 2004b).

Table 3.6-1. Land Cover Types — Existing and Proposed Plant Site

Cover Types Acres? Percent
Ve