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Mission Statements

The mission of the Department of the Interior is to protect and
provide access to our Nation’s natural and cultural heritage and
honor our trust responsibilities to Indian Tribes and our
commitments to island communities.

The mission of the Bureau of Reclamation is to manage, develop,
and protect water and related resources in an environmentally and
economically sound manner in the interest of the American public.
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Burke, Bottineau, Divide, McHenry, McLean, Mountrail, Pierce, Renville, Ward,
and Williams counties, North Dakota
Prepared by the U.S. Department of the Interior, Bureau of Reclamation

Cooperating Agencies:

e U.S. Army Corps of Engineers e North Dakota State Water
e U.S. Environmental Protection Commission
Agency e Garrison Diversion Conservancy
e City of Minot, North Dakota District
Abstract:

The Department of the Interior, Bureau of Reclamation proposes to construct a project to provide
drinking water to local communities and rural water systems in northwestern North Dakota. The
project would be designed to supply bulk water to serve the municipal, rural, and industrial water
needs through 2060. The proposed action would include the construction of components needed
to provide reliable, high-quality drinking water to existing infrastructure for distribution to water
users in the service area.

This Final Supplemental Environmental Impact Statement supplements the 2008 Final
Environmental Impact Statement on Water Treatment prepared by Reclamation. It has been
prepared pursuant to the National Environmental Policy Act to analyze and disclose the effects
of the proposed action on environmental and human resources. Four action alternatives and a No
Action Alternative are evaluated. The Missouri River and Groundwater Alternative is the
preferred alternative. This alternative includes an intake at Lake Sakakawea, within
Reclamation’s Snake Creek Pumping Plant, and a Biota Water Treatment Plant in Max, North
Dakota. Biota treatment, using conventional treatment processes, is included as a means of
reducing the Project-related risk of transferring aquatic invasive species from the Missouri River
basin to the Hudson Bay basin.

For further information regarding this Supplemental Environmental Impact Statement,
contact:

Alicia L. Waters

Dakotas Area Office
Bureau of Reclamation

304 East Broadway Avenue
Bismarck ND 58501
701.221.1206
awaters@usbr.gov
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Chapter One — Project Purpose and Need

Introduction

The U.S. Department of Interior, Bureau of Reclamation (Reclamation) has prepared this
Supplemental Environmental Impact Statement (SEIS) in compliance with the National
Environmental Policy Act of 1969 (NEPA) for the Northwest Area Water Supply Project
(Project), located in northwestern North Dakota. This SEIS supplements the Environmental
Impact Statement (EIS) Reclamation completed on water treatment for the Project in 2008
(Reclamation 2008), in addition to re-examining and updating all prior NEPA analyses that have
been completed in connection with the proposed Project.

The Project was authorized by the Garrison Diversion Reformulation | mRral uses include
Act of 1986 and the Dakota Water Resources Act of 2000 as part of domestic, industrial,

the Municipal, Rural, and Industrial (MR&I) Grant Program. It is commercial, institutional,
intended to address long-standin ter ly and water qualit Gy
g g walter supply and water quality agricultural uses.

problems experienced by residents of northwestern North Dakota and
to provide adequate, high-quality water to serve the projected population growth in the Project
Area through 2060. The Project Area is defined as the 10-county region where bulk water service
potentially could be distributed. A bulk water distribution system supplies water to communities
and rural water systems, not individual water users; the term “bulk”

does not refer to the size of the system. The local communities and Project Area:
rural water systems participating in the Project are shown in Ui 1CFEeITiey £ 17

. . . northwestern North Dakota
Table 1-1. The Project Area (Figure 1-1) spans portions of the where bulk water service
Missouri River basin and the Hudson Bay basin. Figure 1-2 shows could be provided.

the Project Area in greater detail.

The planning, design, and construction of the Project is a cooperative effort between
Reclamation and the State of North Dakota. Reclamation is providing technical and financial
assistance for the planning and construction of this Project. The North Dakota State Water
Commission (SWC) is the Project sponsor and has worked extensively with the communities and
rural water systems involved to develop a plan that would meet their water needs.

Table 1-1 Project Members
Rural Water Associations and Districts
All Seasons Water Users District North Central Rural Water Consortium
West River Water & Sewer District Upper Souris Water Users
Cities and Municipal Areas
Berthold Bottineau Burlington Grenora Kenmare Minot
Mohall Rugby Sherwood Souris Westhope

1-1
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Background
The Garrison Diversion Unit’s MR&I grant AUTHORIZATIONS:
program was authorized by the U.S. Congress 1044 c

. * Flood Control Act
on May 12, 1986, through the Garrison (78 Public Law 235, 58 Statute 59)
Diversion Unit Reformulation Act of 1986.
This act authorized the appropriation of * 1965 Garrison Diversion Unit
$200 million of federal funds for the planning (el Ftelle Lams e, 1Y e <58))
and construction of water supply facilities * 1986 Garrison Diversion Reformulation Act
throughout North Dakota. The MR&I program (99 Public Law 100 Statute 418)
was established to treat and deliver drinking * 2000 Dakota Water Resources Act
water throughout North Dakota and has (106 Public Law 554, 114 Statute 2763)

supplied funding to approximately
130 communities and rural water projects throughout the state. Federal funds provided through
this grant program are cost-shared with state and local funds at a ratio of 75 percent federal funds
and 25 percent matching funds. The Dakota Water Resources Act of 2000 authorized an
additional $200 million (indexed) for the state MR&I grant program.

The authorizing legislation (1986 and 2000) contemplated movement of Missouri River water
into the Hudson Bay basin and included language on compliance with the 1909 Boundary Waters
Treaty established between the United States and Canada. Section 1(h) of the Dakota Water
Resources Act states: “Prior to the construction of any water systems authorized under this Act
to deliver Missouri River water into the Hudson Bay basin, the Secretary, in consultation with
the Secretary of State and the Administrator of the Environmental Protection Agency, must
determine that adequate treatment can be provided to meet the requirements of the Treaty....” It
goes on to state that all costs of water treatment and related facilities attributable to meeting the
requirements of the treaty (construction, operation, maintenance, and replacement) are non-
reimbursable, or federal, costs. This means that all costs associated with compliance with the
Boundary Waters Treaty are to be funded by the federal government.

An Environmental Assessment (EA) (SWC et al. 2001) and Finding of No Significant Impact
(FONSI) were completed for the Project in 2001 (Reclamation 2001). During this initial planning
phase of the Project, several communities and three rural water systems signed up as participants,
and the Project was designed to meet the future (2010) water needs of those communities and
rural water systems. Three of these communities (Rugby, Grenora, and Wildrose) were to receive
Project funding to upgrade their existing water treatment plants (WTPs) rather than receive
Project water from the bulk distribution system. The water system improvements for the
community of Rugby have been completed. The communities of Wildrose, Columbus, and
Noonan have since connected to the Western Area Water Supply Project and are receiving water
supply from this other regional water supply project rather than the Northwest Area Water
Supply Project. The community of Grenora is currently deciding whether to connect to the
Western Area Water Supply Project or to complete upgrades to their existing WTP as originally
planned in the 2001 EA. Should the city of Grenora choose to make future WTP improvements
using federal funds provided by the Project, additional NEPA analyses would be completed as
necessary for the proposed improvements.
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Construction of certain Project components began in April 2002. In October 2002, the Province
of Manitoba, Canada, filed a legal challenge in the U.S. District Court for the District of
Columbia claiming that the EA on the Project was inadequate under NEPA (Government of the
Province of Manitoba vs. Ken Salazar, Secretary, U.S. Department of the Interior et al.). A court
order issued in February 2005 remanded the case to Reclamation for completion of certain
additional environmental analysis. A second court order issued in April of that year allowed
construction to proceed on Project features that would not predetermine a future decision on
water treatment to reduce the risk of transferring invasive species.

Construction of certain Project components continued between 2002 and 2012 on the 45 miles of
main transmission pipeline from Lake Sakakawea to the City of Minot, along with several
segments of the bulk distribution pipeline and associated facilities. Other Project features
completed include a high service pump station and storage reservoir in Minot. All components
constructed to date have been built in compliance with the environmental commitments included
in the FONSI (Reclamation 2001). A summary of the construction activities for previously
constructed components is included in Appendix A.

The City of Minot has been temporarily serving water to several communities and rural water
systems from the city’s groundwater wells. This water supply is provided by the City through
temporary water service contracts that will expire in 2018 or sooner, depending on the reliability
of the water source.

In March 2006, Reclamation initiated an EIS focused on different water treatment methods to
reduce the risk of transferring potentially invasive species from Lake Sakakawea, the then-
proposed water source for the Project. The analysis focused on environmental impacts that could
occur due to pipeline leaks and failure of the water treatment systems. The Final EIS was
published in December 2008 (Reclamation 2008; documents are available electronically at
http://www.usbr.gov/gp/dkao/). Reclamation signed a Record of Decision (ROD) in January
2009, selecting an alternative using chlorination and ultraviolet radiation to disinfect and
inactivate organisms that may be in the water before it would be delivered into the Hudson Bay
basin. Final treatment to drinking water standards would occur at the existing Minot WTP
(Reclamation 2009).

In February 2009, the Department of Justice notified the court that Reclamation had completed
the Final EIS and ROD. Shortly thereafter, the Province of Manitoba filed a supplemental
complaint contending that the Final EIS was insufficient. Additionally, the State of Missouri
filed a complaint against the Department of the Interior and the U.S. Army Corps of Engineers
(Corps) in the same U.S. District Court. The State of Missouri alleged that Reclamation’s Final
EIS was insufficient and that the Corps failed to complete a separate NEPA analysis for the
Project. The court consolidated the Missouri suit with the Manitoba suit. In March 2010, the
court issued an order remanding the case to Reclamation for further environmental review with
respect to two specific issues: (1) cumulative impacts of water withdrawals on Lake Sakakawea
and the Missouri River; and (2) consequences of transferring potentially invasive species into the
Hudson Bay basin. The 2005 injunction was modified by the court in 2013, stating the court
“will not permit new pipeline construction or new pipeline construction contracts.”

The Purpose and Need statements below have been modified since the publication of the Notice
of Intent in the Federal Register (Volume 75, Number 155: 48986—48988) in order to clarify the
Project objectives. The Needs statement was refined to allow for an expansive consideration of
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alternatives, as well as to further explain the underlying Project need. The modifications do not
make any substantive changes and do not change any alternatives.'

Purpose of the Proposed Action

The purpose of the proposed action (i.e., the Project) is to Primary drinking water standards
. : : : ) protect public health by limiting the
provide a reliable, high-quality water supply to communities | : S
k evels of contaminants in drinking
and rural water systems in northwestern North Dakota for water.
MR&I uses; the Project is sized to serve projected population Secondary drinking water

standards are non-enforceable

growth to the year 2060. The water provided by the Project e : :

. Lo guidelines regulating contaminants
would need to meet the primary drinking water standards that may cause cosmetic effects (such
established by the Safe Drinking Water Act. as skin or tooth discoloration) or

aesthetic effects (such as taste, odor,
or color) in drinking water.

Need for the Proposed Action

The Project is needed because the existing water supplies are not of sufficient quality or quantity
to reliably meet current needs or projected growth in the Project Area during the 50-year
planning period. Reclamation commonly uses a 50-year planning horizon to estimate overall
needs in water distribution systems. This timeframe is based on the life expectancy of common
water project facilities.

Communities within the Project Area are supplied by groundwater, and supplies are currently
constrained by water quality that does not meet primary or secondary drinking water standards
(refer to Appendix B for additional details). The most severe problem is that the City of
Kenmare’s water source contains arsenic levels that exceed the primary drinking water
standards, forcing the community to make decisions on how to supply community members with
safe drinking water. Other water sources for communities and rural water systems throughout the
Project Area have elevated levels of total dissolved solids (TDS), as well as iron, manganese,
sodium, sulfate, and other contaminants. Since 2008, the City of Minot has been providing water
from the city’s groundwater wells to Berthold, Burlington, Deering, Kenmare, Mohall, and the
North Central Rural Water Consortium to alleviate some of the area’s most severe problems. For
example, Berthold’s groundwater from the Fort Union aquifer was found to be unsuitable as a
public supply due to high levels of sodium and TDS. This interim water supply is provided by
the City of Minot through temporary water service contracts that are scheduled to expire in 2018,
although the contracts may end sooner because groundwater in the Minot and Sundre aquifers is
being withdrawn at a level that exceeds the sustainable rate. (Groundwater is being withdrawn
more rapidly than it is being replenished, and groundwater levels are declining.)

Some communities also have insufficient quantities of water supply available to meet current
and/or anticipated future demand. Mohall, for example, historically had water shortages during
periods of peak water need. In other communities, the quantity of water is adequate to meet the
present needs, but is not adequate to meet estimated future needs. A population-based water

' The purpose statement as it appeared in the Notice of Intent stated: “The purpose of the proposed
action is to provide a reliable source of high-quality treated water to northwestern North Dakota for
MR&l uses.”
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demand model was used to project water needs, based on data from the U.S. Census and water
user surveys circulated to each of the Project members to solicit information regarding the future
water needs of their communities. In 2010, the water use was approximately 7.91 million gallons
per day (mgd). By the end of the planning period in 2060, the projected average daily water need
would be approximately 10.40 mgd, an increase of 2.49 mgd (Reclamation 2012a). As
documented in the Water Needs Assessment Technical Report (Reclamation 2012a),
communities throughout the Project Area would experience water quality or quantity issues.

Proposed Action

The proposed action is to construct a project to provide drinking water to local communities and
rural water systems in northwestern North Dakota, including the City of Minot. The Project
would supply bulk water to specific delivery points, and each community or rural water system
would be responsible for connecting to the distribution line and delivering the water through
their own water system to the end users.

Scope of the SEIS

The NEPA implementing regulations (40 CFR 1502.9) direct federal lead agencies to prepare a
supplement to an EIS if:

(i) The agency makes substantial changes in the proposed action that are relevant to
environmental concerns; or

(i1) There are significant new circumstances or information relevant to environmental
concerns and bearing on the proposed action or its impacts.

Reclamation has conducted new analysis to comply with the court’s order to take a hard look at
the cumulative impacts of water withdrawal on the water levels of Lake Sakakawea and the
Missouri River and the consequences of biota transfer into the Hudson Bay basin, including
impacts in Canada. Reclamation has undertaken an evaluation of the potential impacts from the
Project to the Canadian environment consistent with the court’s Order.

In addition, this SEIS updates the estimated future Project water needs and examines a full range
of reasonable alternatives to meet this future need. Other analyses presented in the prior EA and
EIS were updated, and the potential effects of global climate change are evaluated.

Four action alternatives are evaluated, as are the consequences of no action (i.e., not completing
the Project). The impacts of components that already have been constructed are discussed in
Appendix A. As described in Appendix A, the majority of impacts were temporary and are not
revisited in this SEIS. Permanent impacts realized during this construction are considered in the
cumulative effects analysis as appropriate. This SEIS focuses on the impacts of Project
operations and constructing new facilities.

This SEIS considers direct, indirect, and cumulative effects. Direct effects are caused by the
action and occur at the same time and place. Indirect effects are caused by the action and are
later in time or farther removed in distance, but are still reasonably foreseeable (40 CFR
Section 1508.8). Cumulative impacts result from the incremental impact of the action when
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added to other past, present, and reasonably foreseeable future actions regardless of what agency
(federal or non-federal) or person undertakes such other actions. Cumulative impacts can result
from individually minor but collectively significant actions taking place over a period of time
(40 CFR Section 1508.7). The projects included in the cumulative impact analysis were
developed through the scoping process and coordination with the Cooperating Agency team.

A cumulative action was identified in the Souris River basin. The cumulative effects of the
Mouse (Souris) River Enhanced Flood Protection Project are considered and discussed in the
“Wetlands and Riparian” and “Historic Properties” sections. A preliminary plan has been
developed to serve as a guiding document to help reduce the risk of flood damages from river
flows comparable to those seen during the 2011 flood. The geographic scope is the Mouse River
Valley in North Dakota, from Burlington to Velva and Mouse River Park. The preliminary
alignment plan includes flood risk reduction features such as levees, concrete floodwalls,
transportation closure structures, river closure structures, high-flow diversion control structures,
bridge modifications, channel realignments, overbank excavation, pump stations, interior
drainage modifications, floodplain buyouts, and erosion protection measures such as riprap.
Additional features include roadway raises and realignments, as well as modifications to
municipal utilities. Almost 90 percent, or 21.6 miles, of the total alignment consists of levees.
Floodwalls and 30 transportation closure structures (for both roadways and railroads) comprise
the remaining 2.8 miles of the alignment. The estimated time frame for planning, engineering,
environmental, and regulatory steps for the entire project is 5 years or longer. Preliminary results
suggest that there may be some impacts from this flood protection project on wetlands and on
some cultural, historic, and archeological resources. Therefore, the reasonably foreseeable
cumulative effects of the Project and this flood protection project are evaluated in this SEIS.

Analysis of future depletions from the Missouri River Mainstem Reservoir System is included in
Appendix D, and the cumulative effects of those depletions are discussed in the appropriate
resource sections in Chapter 4. Cumulative effects associated with aquatic invasive species are
analyzed in the Transbasin Effects Analysis Technical Report included in Appendix E and
discussed in Chapter 4.

Summary of Concerns and Issues

Reclamation conducted scoping for the SEIS to identify public and agency concerns; clearly
define the environmental issues and alternatives to be examined in the SEIS, including the
elimination of non-significant issues; identify related issues that originate from separate
legislation, regulation, or Executive Order (e.g., historic preservation or endangered species
concerns); and identify any state and local agency requirements that must be addressed. The
public scoping period began with the publication of a Notice of Intent to prepare an SEIS in the
Federal Register in August 2010. Verbal comments were received at public scoping meetings
held at four locations in North Dakota (Bottineau, Minot, New Town, and Bismarck) during
September 2010; and written comments also were submitted by agencies, tribes, organizations,
and the general public.

Issues and concerns identified during the scoping period are summarized in a Scoping Report,
which is available to the public on the Project website (www.usbr.gov/gp/dkao). The issues and
concerns evaluated, along with their location in the SEIS, are included in Table 1-2.
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Table 1-2 Issues and Resources Addressed in the SEIS
Issue/Resource Location in SEIS Summary

Project Purpose

Chapter 1 — Project Purpose and Need

The purpose and need are described, along with the

and Need Chapter 2 — Alternatives Project Area. The need for the Project is further
; ; described in the Water Needs Assessment
Appendix B — Community/Water
PP Systems Data ¥ Technical Report (Reclamation 2012a) and
Appendix B. Chapter 2 also discusses the results of
the Water Needs Assessment Technical Report.
Proposed Chapter 2 — Alternatives Reclamation has considered new water supplies and
Alternatives treatment options in the development of this SEIS.

Appendix C — Alternatives Formulation
Appendix B — Community/Water
Systems Data

Appendix J — Draft Appraisal-Level
Design Engineering Report

These are described in Chapter 2 and examined in
Chapter 4.

Cumulative Impacts

Chapter 4 — Environmental Impacts

Cumulative impacts are addressed in Chapter 4,
using quantitative measures when possible.

Missouri River
Depletions

Chapter 4 — Environmental Impacts

Appendix D — Missouri River Basin
Depletions

An updated estimate of Missouri River depletions
has been undertaken, addressing the cumulative
effects of water withdrawals on the river (Chapter 4).

Aquatic Invasive
Species

Chapter 4 — Environmental Impacts

Appendix E — Transbasin Effects
Analysis Technical Report

The SEIS takes a fresh, hard look at the potential for
and consequences of transferring non-native aquatic
species into the Hudson Bay basin. The SEIS also
discusses how adaptive management could be used
to address future uncertainties and change related
to this issue.

Climate Change

Chapter 4 — Environmental Impacts

The potential effects of climate change on the
Project are addressed in Chapter 4.

Environmental
Evaluation of
Resources

Chapter 3 — Affected Environment
Chapter 4 — Environmental Impacts

Appendix E — Transbasin Effects
Analysis Technical Report

Appendix G — Biological Resources

Appendix H — Socioeconomic
Resources

The SEIS describes the affected environment
(Chapter 3) and environmental impacts (Chapter 4)
for the following issues and resources: climate
change; water resources (including surface water
and groundwater); fisheries and aquatic
invertebrates; aquatic invasive species; vegetation;
wetlands; wildlife; protected species; paleontological
resources; land use, recreation and farmland;
historic properties and Indian Trust Assets;
socioeconomics; and environmental justice.

Other Issues

NEPA regulations call for identifying, at an early stage in the NEPA process, the significant
environmental issues deserving of detailed study and de-emphasizing insignificant issues, thus
narrowing the scope of the EIS analysis (40 CFR 1501.1[d]). During the initial stages of

preparing this SEIS, Reclamation conducted preliminary analyses on several issues that were not
identified during public scoping (aesthetics, air quality, earth resources, noise, public services
and utilities, and transportation); as well as a preliminary analysis on greenhouse gas emissions
generated by the proposed action, which was identified as a concern during public scoping. The
results of these preliminary analyses found that the effects of the alternatives on these resources
would be insignificant. Most Project effects on these resources would be temporary (lasting only
during construction) and would not result in a significant impact. For example, the Project would
not notably alter the landscape or affect landscapes of unusual or high scenic quality, would
occur in the vicinity of other sources of noise (e.g., roads) and therefore would not substantially
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change the noise environment, and would not disrupt traffic or transportation. Therefore,
Reclamation has determined that the magnitude and duration of Project effects on these
resources would not be significant, and they are not considered further in this SEIS. Additional
detail regarding the preliminary analyses for these resources is included in Appendix I.

Purpose of the Final SEIS

Reclamation has prepared this Final SEIS in response to substantive comments on the Draft SEIS
related to environmental issues. Comments were received from reviewing state and federal
agencies, organizations, and interested and potentially affected members of the public. Some
changes were incorporated into the Final SEIS in response to comments on the Draft SEIS, but
these revisions do not fundamentally change the impact analysis or the results presented in the
SEIS. The primary changes from the Draft SEIS include:

Following the release of the Draft SEIS, downscaled hydrologic projections for the U.S.
portion of the Souris River became available, along with updated hydrologic projections for
the Missouri River. Additional information has been added to the Climate Change section of
Chapter 4.

= [nformation on the status, range, and potential impacts on the northern long-eared bat, rufa red
knot, Dakota skipper, and gray wolf has been added to the Federally Protected Species
sections of Chapters 3 and 4 in response to changes in their status under the Endangered
Species Act.

* In response to concerns raised by the U.S. Environmental Protection Agency, Reclamation
changed the Biota WTP option included in the preferred alternative to the Conventional
Treatment option. This change is intended to ensure compliance with the Safe Drinking
Water Act regulations on disinfection byproducts. This option also provides increased
flexibility and ensures that the Project would be able to modify treatment processes as needed
to comply with future Safe Drinking Water Act regulations.

= [n response to questions raised by the Province of Manitoba, information was added to the
Aquatic Invasive Species section of Chapter 4 to further explain the reasons for performing a
qualitative vs. quantitative risk analysis. Text in the Aquatic Invasive Species section of
Chapter 4 also was modified to clarify the potential economic impacts that could result from
introductions of aquatic invasive species.

» The Transbasin Effects Analysis Plan of Study (Reclamation 2011e) and the independently
prepared Peer Review of the Draft Transbasin Effects Analysis Technical Report (Atkins
2012) have been added as supporting documents to the Final SEIS.

= Reclamation prepared a biological assessment in compliance with the Endangered Species
Act, which is included as Appendix L.

= Appendix K includes all comment letters received on the Draft SEIS and Reclamation’s
responses to these comments.

= Appendix M provides further explanation of the missing and incomplete information and the
relevance to evaluating reasonably foreseeable significant adverse impacts on the human
environment (40 CFR 1502.22).
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Final SEIS Organization

The Final SEIS is organized in the same manner as the Draft SEIS. Chapter 1 introduces the
Project, describes its background and the SEIS process, and establishes the purpose and need for
the Project. Chapter 2 describes the four action alternatives and the No Action Alternative. It also
identifies the preferred alternative. Chapter 3 describes the environmental resources that would
be affected by the alternatives. Chapter 4 analyzes impacts of the proposed alternatives. Chapter
5 describes consultation and coordination activities and the applicable laws, regulations, and
executive orders.

SEIS Process

Reclamation is the lead federal agency under NEPA and is responsible for the preparation of the
SEIS and for ensuring compliance with NEPA, the National Historic Preservation Act, and other
federal laws. Cooperating Agencies assisting in the preparation of the SEIS include the Corps,
U.S. Environmental Protection Agency, SWC, City of Minot, and the Garrison Diversion
Conservancy District. The U.S. Fish and Wildlife Service was invited to participate on the team
but declined; however, it does participate as a member of the Impact Mitigation Assessment
team in reviewing construction plans prior to construction. The Standing Rock Sioux Tribe and
the Three Affiliated Tribes were also invited to participate as Cooperating Agency members, but
no response was received. The formation and activities of the Cooperating Agency team are
further discussed in Chapter 5.

This SEIS analyzes and discloses the environmental impacts of the Project alternatives and has
been prepared in compliance with NEPA, the Council on Environmental Quality’s Regulations
for Implementing NEPA (40 CFR 1500), and Reclamation’s NEPA Handbook (Reclamation
2012b). The Final SEIS is being made available to the public prior to a final decision on
implementation of the proposed action.

Record of Decision

In accordance with NEPA requirements, there will be a minimum 30-day period between the
availability of the Final SEIS and the issuance of a ROD. Comments on the Final SEIS may be
offered to Reclamation for consideration during this time. Following this 30-day period,
Reclamation’s Great Plains Regional Director will determine the appropriate final action and
issue a ROD. Significant comments received and issues raised on the Final SEIS will be
identified. The selected alternative and the alternatives considered in the Final SEIS will be
disclosed. Alternative(s) considered environmentally preferable also will be identified. Factors
considered with respect to the alternatives and how these considerations entered into the decision
will be discussed. Reclamation will include environmental commitments, means to avoid or
minimize environmental harm, and any monitoring or enforcement activities to ensure that
environmental commitments will be met, if an action alternative is selected. This will complete
the NEPA process.
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Chapter Two — Alternatives

Introduction

This chapter describes the range of reasonable alternatives developed to meet the Project’s
purpose and need (Chapter 1), as well as the No Action Alternative, which is the future (through
2060) without any further Reclamation funding for the Project. A no action alternative is
required to be considered under NEPA (40 CFR 1502.14[d]) as a basis for comparison of the
alternatives. In addition to the No Action Alternative, four action alternatives have been
evaluated in detail, considering potential environmental effects, as well as technical and
economic considerations such as reliability and cost.

The four action alternatives are designed to provide reliable, high-quality water supply to
communities and rural water systems in northwestern North Dakota for municipal, rural, and
industrial (MR&I) uses. As discussed in Chapter 1, the Project Area spans portions of the Souris
River basin and the Missouri River basin (Figure 1-1). To develop the action alternatives, water
sources within each basin were considered as possible sources for the Project. The action
alternatives whose principal water sources are within the Souris River basin are referred to as
inbasin alternatives. The action alternatives designed with the principal water source within the
Missouri River basin (Lake Sakakawea) are referred to as Missouri River alternatives.

In addition to describing the No Action Alternative and the four action alternatives, this chapter
also describes the process used to develop the alternatives. Through this process, a broad range
of possible water sources, water storage and transmission methods, and water treatment options
were assembled into conceptual alternatives. These conceptual alternatives were further refined
into a full range of reasonable alternatives. Also described are alternatives that were considered
but eliminated from further detailed evaluation and the reasons for doing so. The chapter
concludes with a description of the preferred alternative.

Alternatives evaluated in detail in this SEIS are:

= No Action Alternative — The No Action Alternative describes the future as it would occur
without additional Reclamation funding for the Project, based on the best available data. This
alternative includes any reasonably foreseeable federal, state, tribal, and local water supply
projects that may be constructed in the Project Area through 2060.

= |nbasin Alternatives

— Groundwater with Recharge —This inbasin alternative would use the existing Minot
and Sundre aquifer wellfields as the primary sources of water for the Project. The Souris
River would be used to provide artificial recharge to the aquifers. The groundwater
would be conveyed to and treated at the Minot Water Treatment Plant (WTP) and
distributed to the Project members through the bulk distribution system.

— Groundwater with Recharge and the Souris River — This inbasin alternative would
use existing Minot and Sundre aquifer wellfields as the primary sources of water, with
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the Souris River providing artificial recharge to the aquifers, as well as providing a direct
supply of water to the Minot WTP during certain periods. Groundwater would be
conveyed to the Minot WTP, blended with Souris River water when available, and
treated and distributed to Project members through the bulk distribution system.

=  Missouri River Alternatives

— Missouri River and Conjunctive Use — This Missouri River alternative would withdraw
water from Lake Sakakawea, convey it to the Minot WTP, and blend it with Souris River
water and groundwater from the Minot and Sundre aquifers. Following treatment at the
Minot WTP, water would be distributed to Project members through the bulk
distribution system. This alternative includes two options for a new intake and pump
station at Lake Sakakawea and five options for a Biota WTP in Max, North Dakota.

— Missouri River and Groundwater — This Missouri River alternative would also
withdraw water from Lake Sakakawea as the primary water supply. Water would be
conveyed to the Minot WTP and blended with groundwater from the Minot and Sundre
aquifers. No water would be withdrawn from the Souris River. Following treatment at the
Minot WTP, water would be distributed to Project members through the bulk distribution
system. This alternative includes the same two options for a new intake and pump station
at Lake Sakakawea and five options for a Biota WTP as the Missouri River and
Conjunctive Use Alternative.

Definitions of Key Terms

The alternatives presented in this SEIS were developed in the Appraisal-Level Design Report
(Appendix J), which includes the design and cost estimate details. Key terms used throughout
that report and this SEIS are defined below.

= Component — A facility designed for the Project (i.e., pipeline, intake, pump station,
reservoir, treatment facility) that forms an alternative when combined with other
components.

= QOption — An alternate way of implementing a component (e.g., biota water treatment or
intake).

= Action alternative — A combination of components and options that together are designed to
meet the purpose and need of the Project.

= Conjunctive use — Combining more than two sources (e.g., surface water and groundwater) to
optimize supply and demand for the Project.

= Intake — A facility that collects surface water from a surface water source, such as a river or
lake.

= Recharge basin — A facility designed to infiltrate water into the ground to recharge an
aquifer.

= Best management practices (BMPs) — Methods that are commonly used in projects of this
nature to avoid or reduce effects while an action is being implemented.

= Main transmission pipeline — The buried pipeline between Lake Sakakawea and the Minot
WTP.
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= Bulk distribution system — A series of buried pipelines, pump stations, and reservoirs that
would distribute water from Minot WTP to communities and rural water systems that are
members of the Project.

= Project member — Communities and rural water systems that would receive water from the
Project.

Alternatives Development Process

The development of Project alternatives was completed in a multistep process, described here
and in more detail in Appendix C. The basic steps in this process included preparing a needs
assessment, alternative concept development and analysis, and engineering design of the
alternatives, both at a conceptual level (10%) and appraisal level (30%).

Needs Assessment

A needs assessment was completed as part of the initial NEPA analysis for the Project (SWC et
al. 2001). As part of updating information, Reclamation completed the Water Needs Assessment
Technical Report (Needs Assessment) (Reclamation 2012a) as one of the very first steps in
developing the Project alternatives for this SEIS. The Needs Assessment was completed to assess
how growth trends in northwestern North Dakota may be affecting population and water use
habits of Project members, and to determine projected water needs within the Project Area
through the 2060 planning horizon. A 50-year planning horizon is commonly used by
Reclamation when estimating overall needs in water distribution systems, based on the life
expectancy of common water project facilities. The Needs Assessment concluded that
communities and rural water systems need a water supply to replace existing supplies that are
experiencing both water quality and water quantity problems. The report showed that the Project
Area has a current water use of approximately 7.9 million gallons per day (mgd) and that the
need in the Project Area could increase to approximately 10.4 mgd on a daily average by the year
2060.

To clearly assess the water needs, several sources of information were used. These sources
include the North Dakota State Water Commission’s (SWC’s) spatial and tabular datasets, U.S.
Census Bureau’s spatial and tabular datasets, other publicly available reports and databases, and
a water user survey sent out to communities and rural water systems within the Project Area. The
Needs Assessment provides additional information and data used in developing the report and is
a supporting document for the SEIS.

Geographic information system (GIS) spatial data were used to assist in projecting future
populations. These projections were used to determine the amount of water needed in 2060
(Reclamation 2012a). The SWC maintains a spatial dataset of service areas for the rural water
districts of North Dakota. These spatial data were updated based on information provided by the
Project members to accurately depict their respective service areas.

Publicly available reports and databases were also used to gather existing information on Project
members: the City of Minot’s Comprehensive Plan, the City of Bottineau’s Water Supply and
Treatment Facility Plan Report (Advanced Engineering and Environmental Services, Inc. 2001),
and the Office of the State Engineer’s (OSE’s) permit database (Reclamation 2012a). Data
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accessed from the Internet were useful in digitizing utility service areas for the City of Minot, the
All Seasons Water Users District (ASWUD), and the North Central Rural Water Consortium
(NCRWC).

A water user survey was developed to solicit data (Reclamation 2012a), including current and
future (through 2060) water needs, water sources and future availability of these sources,
exceedance of drinking water quality standards, and water contaminants in these sources. The
completed surveys were useful in determining areas that are currently or will be served by
existing public water supply systems. The information gathered through these sources of
information are presented in Appendix B and summarized below for each Project member.

The following describes existing conditions and
what is expected to occur in each community and Secondary Standards of Concern (EPA 2013a)
rural water system participating in the Project Ec'?ns_‘osgom“;ﬂ_”-

through 2060. Based on information from the water Mangan'ese ~ 0.05 mg/L

user survey and Needs Assessment (Reclamation Sulfate — 250 mg/L

2012a), there are water quantity and quality issues Copper — 1.0 mg/L

associated with Project members’ current water
sources. Water quality in many of the current water sources exceeds the threshold for various
constituents under the U.S. Environmental Protection Agency (EPA) secondary standards.
Secondary standards are a set of non-mandatory water quality standards recommended by the
EPA for primarily aesthetic considerations such as taste, color, and odor. According to the EPA
(2013a), if contaminants are present in levels above the recommended levels, people may stop
using water from their public supplies. Several of the communities are experiencing water
quality in excess of the secondary standards established by the EPA; the secondary standards of
concern within the Project Area and the EPA-established threshold are presented in the text box
above.

All Seasons Water Users District had a 2010 water demand of 250,000 gallons per day (gpd),
which is projected to increase to 750,000 gpd by 2060. This increase is mainly due to annexation
of additional connections not currently included in its service area and the expansion of service
within its existing service area to customers who have not been connected to the system.
ASWUD currently relies on local groundwater aquifers in the immediate vicinity of its service
area, including Antler Creek, Shell Valley, and an unnamed aquifer. These aquifers may or may
not be able to supply additional water to ASWUD for future expansion; the district would need
to conduct hydrogeologic investigations to determine whether additional capacity can be
developed from its existing wellfields in these aquifers to meet increasing needs. ASWUD has
experienced water quality issues for some time throughout its service area. Water quality data are
limited, but indications are that water in these aquifers has elevated iron, manganese, sodium,
color, and in some cases, has been shown to exceed the secondary standard threshold (500
milligrams per liter [mg/L]) for total dissolved solids (TDS). ASWUD’s current water treatment
system includes chemical treatment, aeration, and greensand filtration.

The City of Berthold had a 2010 water use of approximately 30,000 gpd, which is projected to
increase to 35,000 gpd by 2060 primarily due to population growth within the city. Prior to 2009,
the City of Berthold used groundwater from the Fort Union aquifer, but the aquifer was
determined to not be suitable for public supply due to high sodium and TDS levels. Historically,
the aquifer has seen extreme levels of TDS—up to almost five times more than the secondary
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standard recommended by the EPA. Since 2008, the City has been meeting its water needs by
purchasing water from the City of Minot. The City of Berthold indicated that it is depending on
the Project to meet its future needs.

The City of Bottineau had a 2010 water use of approximately 220,000 gpd, which is projected to
increase to 229,000 gpd by 2060. Bottineau is currently using groundwater from the Willow
Creek aquifer as its water supply source. Testing has shown that the aquifer exhibits elevated
levels of TDS, sodium, uranium, and sulfate, which have exceeded water quality standards. The
city has a chemical addition and filtration treatment facility that does not consistently provide
enough treatment to meet all secondary drinking water standards. The City of Bottineau has
indicated that without the Project it would need to develop additional sources to meet its water
needs in 2060, and that treatment upgrades to accommodate additional quantities of water and to
meet all water quality standards would be necessary (Advanced Engineering and Environmental
Services, Inc. 2001).

The City of Burlington currently receives water from the City of Minot (limited to its annual
daily average use, by contract) and uses groundwater from the Burlington aquifer to meet peak
demands. In 2010, Burlington used approximately 30,000 gpd from its source, and that use is
projected to increase to 85,000 gpd by 2060. The increase in water use is mainly due to
population growth within the city, as well as the planned annexation of 25 residential lots. If
additional water were available from the glaciofluvial aquifers in the area, the City of Burlington
has sufficient capacity in its existing wellfield for additional quantities of water if needed for
future use. However, water quality data for the local source show that sulfate, TDS, and
manganese concentrations are elevated above secondary water quality standards, and current
treatment capability would be required in the future to serve the increased water needs for the
community if it is required to use its current water source.

The City of Kenmare currently receives municipal water from the City of Minot. According to its
water user’s survey, Kenmare had a water use of approximately 30,000 gpd in 2010, which is
projected to increase to 70,000 gpd by 2060—mainly due to expected expansion of the system
associated with growth adjacent to the city’s boundaries. The City had to abandon its
groundwater source, the Columbus aquifer, due to noncompliance with the Arsenic Rule, the
EPA’s standard for arsenic in drinking water. Without the City of Minot supplying water to the
City of Kenmare, it would face elevated levels of TDS and sodium (above water quality
standards) along with arsenic, a constituent regulated by a primary drinking water standard.
Additional capacity could potentially be developed from the Columbus aquifer, but water quality
is poor. In the absence of additional treatment, Kenmare would face water quality issues,
including the need to comply with the legally enforceable primary standard for arsenic.

The City of Minot’s service area includes the city’s municipal boundary, outlying areas, and
Minot Air Force Base. Water use in 2010 was approximately 5.28 mgd, which is projected to
increase to 7.0 mgd by 2060 mainly due to population growth (an increase of approximately
7,500) in and around the city. Minot’s response to the water user survey indicated that the
municipal service area will be expanded to serve a new subdivision in the northwest portion of
the city, which includes approximately 400 acres of planned mixed commercial and residential
development with a projected water demand of 0.5 mgd beginning in 2012.

The major glaciofluvial aquifers in Minot’s vicinity include the Minot and Sundre aquifers,
which are the current water sources for the city. The Minot aquifer has been used as a source of
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public water supply by the city for the past 95 years, in conjunction with the Sundre aquifer and
the Souris River. Although Minot holds a permit to withdraw water from the Souris River, the
river is no longer used as a regular source to meet municipal demands due to treatment
difficulties and unreliability of the river (quantity and quality). In 1994, the SWC estimated the
sustainable yield of the Minot aquifer at 2.0 mgd; however, the continuing downward trend in
aquifer levels during the period when withdrawals averaged 2.0 mgd indicates that the portion of
the aquifer near the Minot wellfield cannot sustain this level of withdrawal or support additional
withdrawals. Investigations have been conducted by the SWC and U.S. Geological Survey, but
the sustainable yield of the Sundre aquifer is undetermined. The continuing downward trend of
the water level during the period when withdrawals averaged 3.1 mgd indicates that the aquifer
cannot sustain this level of withdrawal or support additional withdrawals. Both of the aquifers in
the vicinity of Minot experience some water quality problems, including iron, manganese,
sodium, sulfate, and TDS levels that exceed secondary drinking water standards. The future
availability of aquifer water for the City of Minot is very uncertain both in terms of quantity and
quality.

The City of Mohall used approximately 80,000 gpd in 2010, which is projected to increase to
126,000 mgd in 2060. Mohall currently receives some water (limited to its annual daily average
by contract) from the City of Minot and uses groundwater from the Mohall or Cut Bank Creek
aquifers to meet peak demands. The aquifer sources have a low probability of providing
additional groundwater supplies; they historically had water shortages during periods of peak
water need. Mohall confirmed in its water user survey response that the quantity of its existing
aquifer source is very limited. Water quality data from 1994 and 2008 indicate that after
treatment Mohall’s water quality generally meets applicable standards. TDS concentrations are
typically below the water quality standards in the vicinity of the City’s wells, but in other parts of
the aquifer, TDS concentrations above water quality standards (340 to 838 mg/L) have been
recorded. Future water needs in Mohall could not be met without the supply from the City of
Minot, and additional investigations would be required to determine whether the Mohall aquifer
could sustain additional withdrawals or if another source would be needed. The current water
treatment process appears to be sufficient to meet water quality standards, although well and
treatment capacities are not adequate to meet the projected water needs through 2060.

The North Central Rural Water Consortium, for population and water demand projection
purposes, includes the North Prairie Rural Water District and the West River Water and Sewer
District service areas, but does not include the Central Plains Rural Water District. Water use in
2010 was approximately 1.45 mgd and is projected to increase to 1.58 mgd in 2060. The existing
source of water used by the NCRW(C in the Project Area is provided by the City of Minot and
the North Prairie Rural Water Association. However, if that water were not available, their
sources would include the Sundre and Voltaire aquifers.

The Sundre aquifer has TDS levels of 1,100 to 2,000 mg/L in addition to elevated levels of
magnesium and sulfate. Aquifer levels are generally in decline in the vicinity of the City of
Minot, and the potential to develop additional groundwater supplies from the Sundre aquifer is
low. TDS levels in the Voltaire aquifer range from 500 to 2,000 mg/L, and the aquifer also has
high concentrations of iron, manganese, sodium, and sulfates. The potential to develop additional
quantities of groundwater from the Voltaire aquifer is low, and the aquifer is considered fully
allocated. The North Prairie Rural Water District has unused capacity in its wellfields, so
groundwater production from existing facilities could possibly be increased, or additional wells
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could be installed, but due to poor water quality and limited treatment capability, they may not
be able to meet all standards.

The City of Rugby had approximately 210,000 gpd of water use in 2010, which is projected to
increase to 266,000 gpd by the year 2060. The city’s current water source is the Pleasant Lake
aquifer. The Project has completed upgrades to Rugby’s water treatment plant, and no additional
infrastructure needs are anticipated at this time.

The City of Sherwood had approximately 10,000 gpd of water use in 2010, and despite the
projected decline in population in the city, use is projected to increase to 12,000 gpd by 2060.
The Cut Bank Creek aquifer is the source of water for Sherwood. The city receives some water
(limited to its annual daily average) from the City of Minot and meets peak demands using
groundwater obtained from its existing wells. There is a low probability of the city obtaining
additional water from the local aquifer, which has a limited capacity and water quality
limitations that include concentrations of TDS, manganese, and sodium above water quality
standards. Additional investigations would be required to determine whether the local aquifer
could sustain additional withdrawals or if another source would be needed and additional
treatment would be needed to meet all standards.

The City of Souris water use in 2010 was approximately 10,000 gpd, which is projected to
decline to 5,000 gpd by 2060. An unnamed aquifer is its current source of water and is
characterized by high levels of iron, manganese, sulfate, and TDS that are in excess of water
quality standards. Data indicate that additional treatment would be needed to meet all standards.

The Upper Souris Water Users District (USWUD) includes the communities of Bowbells,
Carpio, Donnybrook, Glenburn, Lansford, Kenmare, Mohall, Sherwood, and Tolley, as well as
other rural users. In 2010, the system’s water use was 130,000 gpd and it is projected to decline
to 119,000 gpd by 2060. Existing water sources for the USWUD include the Columbus and
Glenburn aquifers. The Columbus aquifer is characterized by high TDS concentrations

(1,800 mg/L), and the aquifer also has elevated concentrations of iron, salinity, manganese,
arsenic, lead, and copper. TDS in the Glenburn aquifer is also high (95 percent of samples are
above 1,000 mg/L) along with elevated salinity, iron, manganese, arsenic, lead, and copper
concentrations. Additional treatment capabilities would be required to meet all standards.

The City of Westhope used approximately 60,000 gpd of water in 2010, and use is projected to
decline to 10,000 gpd by 2060. The source of water for Westhope is the Souris Valley aquifer,
and emergency water service is provided to Westhope by the ASWUD. The Souris Valley
aquifer is highly allocated, and water quality issues include levels of dissolved manganese, TDS
(greater than 1,000 mg/L), and sodium that exceed water quality standards.

An analysis of the data gathered resulted in an estimated overall monthly average Project 2060
need of 10.4 mgd, as discussed in the Needs Assessment (Reclamation 2012a). Table 2-1
identifies the projected water needs of each of the communities in the Project Area. Since some
local communities are currently receiving interim water from the City of Minot, the values in the
table reflect their use from their other sources of water. All the communities’ needs that are
being met by the City of Minot are included in the City of Minot’s projected water demand.

A peaking factor was also investigated and determined to be 2.6 times the projected need for the
Project (Reclamation 2012a), which then results in a 2060 peak day demand of approximately
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27 mgd (26.3 mgd for the bulk distribution system and 0.7 mgd for the cities of Rugby and
Grenora).

The Needs Assessment estimated that the Project population is projected to increase to
approximately 82,400 people in 2060. The 2010 average water use was approximately 7.9 mgd,
which is expected to increase to approximately 10.4 mgd in 2060. The increase of 2.5 mgd is
mainly due to the addition of substantial rural populations who are not currently being served to
rural water systems or are being annexed into communities, as well as the population growth in
the more urban areas (Reclamation 2012a).

Table 2-1 Current and Estimated Future Water Needs of Project Participants (mgd)

2010 Water Projected 2060 | Change in Demand
Service Area Use Water Need (2010 — 2060)
All Seasons Water Users District (ASWUD) 0.3 0.789 0.488
City of Berthold 0.03 0.035 0.01
City of Bottineau 0.22 0.229 0.01
City of Burlington 0.03 0.085 0.05
City of Grenora 0.02 0.012 -0.008
City of Kenmare 0.03 0.07 0.04
City of Minot 5.28 7.009 1.73
City of Mohall 0.08 0.126 0.05
North Central Rural Water Consortium 1.45 1.587 0.14
(NCRWC) @
City of Rugby 0.21 0.266 0.06
City of Sherwood 0.01 0.012 0.002
City of Souris 0.01 0.005 -0.005
Upper Souris Water Users District (USWUD) 0.13 0.119 -0.01
City of Westhope 0.06 0.01 -0.05
Total 7.9 10.4 25

Note:

2 For population and water demand projections, the NCRWC includes the North Prairie Rural Water District and the West River
Water and Sewer District service areas.
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Alternatives Concept Development and Analysis

The next step in the alternatives development process was to document the availability and
quality of potential water sources that could individually or collectively meet the Project need.
The options considered for water sources included groundwater, artificial aquifer recharge,
aquifer storage and recovery, treated municipal wastewater, water conservation, and surface
water. The information gathered and analyzed during this portion of the process is documented
in Appendix C. The purpose of the initial investigations was to evaluate and describe the
following:

= Auvailability and quality of groundwater in the Project Area.
= Feasibility of aquifer recharge and aquifer storage and recovery in the Project Area.
= Auvailability of treated municipal wastewater to offset Project water demand.

= Potential for conservation to reduce future water demand for Project members (described
further in the “Water Conservation” section below).

= Availability and quality of Souris River water.
= Auvailability and quality of Missouri River water.

As explained in Appendix C, 14 options for meeting the Project purpose and need were
developed. The options included water sources and combinations of water sources.

Three sources of water were identified as large enough to serve as potentially suitable sources to
meet the future Project water needs. These sources include the Souris River, Minot and Sundre
aquifers, and the Missouri River. Aquifer recharge was also carried forward for additional review
to determine whether it could be a feasible option. Following are brief descriptions of these water
sources and the analyses that were completed to determine the amount of water available for
potential use by the Project.

Souris River — The initial analysis concluded that the river cannot be relied upon as a consistent
source of water for the Project. The river is dynamic, with extreme low and high flows occurring
throughout the period of record and with a high level of variability. The dynamic flows within
the river contribute to variability in water quality, and it was recommended that further
investigation would be needed to determine the level of treatment required to meet EPA’s current
drinking water standards. Based on this evaluation, the Souris River was eliminated from
consideration as a sole source of water supply for the Project but was carried forward for further
review in conjunctive use options where it would provide aquifer recharge or supplement another
water source.

Sundre and Minot Aquifers — Using a one-dimensional groundwater model, the initial analysis
showed that the Sundre and Minot aquifers in the vicinity of Minot could be considered further
as a potential water source for the Project. The City of Minot has been relying on these sources
for its current drinking water system for a long time. The water levels in both aquifers are
declining at the current use rate; therefore, it is reasonable to assume that the rate of decline
would increase in the future with increased withdrawals for Project purposes. Water quality in
these aquifers is sufficient for a public water supply as demonstrated by past use; however, some
secondary drinking water standards would not be achieved in the future without the
implementation of advanced water treatment technologies.
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Missouri River — The initial assessment focused on the impounded portion of the Missouri River
watershed above Garrison Dam at Lake Sakakawea because of its proximity to population
centers in the Project Area. The Missouri River Mainstem Reservoir System (Missouri River
System) contains a large amount of water and/or storage capacity. Project withdrawals from the
Missouri River (approximately 10.1 mgd) would be relatively small compared to the daily
discharge from Garrison Dam (approximately 0.07 percent). Based on evaluation of water
quality data, water quality does not exceed primary or secondary drinking water standards, so
water could easily be treated for drinking water purposes. This analysis concluded that ample
quantities of water would be available from Lake Sakakawea to meet peak Project water needs
and that this water is of sufficient quality that it can feasibly be treated to meet drinking water
standards.

To determine which of the 14 options should be carried forward for additional analysis, several
factors were developed, including the ability to meet current and future Project demand, water
quality, potential for transfer of invasive species, implementation timeframe, socioeconomic
impacts, regulatory requirements, technical feasibility, siting of components, risk management,
cost and affordability, and integration with existing facilities. After the application of these
factors, four conceptual alternatives were identified and carried forward to the conceptual design
phase.

Water Conservation

An assessment was conducted to estimate water conservation measures that could be
implemented by Project members to reduce overall Project water need. The evaluation
considered potential water conservation measures, reasonable and achievable water reduction
activities, and cost estimates for implementing the measures and activities.

According to the U.S. Geological Survey (2011), the

national average water use is 171 gallons per capita CEVONE [PEF CEIE (e € (k)=
. N Average amount of water a person uses per
per day (gpc/d). In the Minot service area and for all day in gallons

Project members, per capita use is 119 and .
126 gpc/d, respectively. Several factors contribute to | Proiect Members Water Use = 126 gpc/d
. . - National Average Water Use = 171 gpc/d
the low water use in the Project Area: restrictions on
lawn watering, managing water system losses,
limited outdoor water use, and federal mandates for
use of water-efficient plumbing fixtures. Therefore, the assessment determined that water
conservation opportunities are limited because water use is already much lower than the national
average, and many common conservation measures are already being used throughout the
Project Area (Reclamation 2012a).

North Dakota water systems information was also reviewed, and it was determined that during
the past 10 to 15 years, water conservation savings were between 5.0 and 37.3 gpc/d, or between
4.3 and 33.2 percent. These statewide savings were achieved through many direct actions:
improving water metering service connections, monitoring water use, repairing and replacing
pipelines, and providing effective management of water systems, as well as regulatory
requirements for use of water-efficient plumbing fixtures. It is reasonable to assume that Project
members are already using these same standard water system management practices and
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therefore have achieved a similar level of savings as demonstrated by the numbers (Reclamation
2012a). Using approximations, a total water conservation savings for Project members was
estimated at approximately 754,000 gpd, or an average savings of nearly 7.3 percent through
2060.

Due to the limited opportunities for additional water conservation because of current low water
use by the Project members, the estimated future Project water demand was not reduced by
potential conservation savings. However, it is anticipated the Project members would continue to
implement water conservation measures and that conservation could be used to offset
uncertainties associated with projecting water needs during the 50-year planning horizon (2010 —
2060).

Engineering Design

The developed alternatives were designed to determine whether they are feasible and practicable
and to provide a cost basis for comparison. The design of the action alternatives was completed
in two phases—conceptual level (10%) and appraisal level (30%).

Conceptual-level designs were completed to determine which alternatives may be feasible based
on the 10% design level and should be carried forward for further development. The conceptual
design included identification of components for each alternative, investigation into the water
quality of the source water and the types of treatment necessary to meet drinking water
standards, and estimates of the costs associated with each alternative.

Based on the findings, Reclamation identified four alternatives to be evaluated at the appraisal
level. Detailed descriptions of the alternatives, designs, drawings, and cost estimates are included
in Appendix J. In addition, the appraisal-level design process included a more detailed analysis
of the availability of flows from the Souris River to be used for aquifer recharge and as a direct
water supply source (Appendix A within Appendix J). Detailed information regarding the
analysis of the groundwater and aquifer recharge components is also included in the appraisal-
level designs. A groundwater model was used to determine (1) the amount of Souris River water
that would be needed to recharge the Minot and Sundre aquifers to maintain sufficient
groundwater levels in order to meet the Project need; and (2) the water quality that could be
expected under those conditions. Additional information is included in Appendix A within
Appendix J.

This analysis concluded that the Souris River could be used as a water source based on this level
of planning and design; however, it also confirmed that the Souris River flows are highly
variable and potentially unreliable. The feasibility of using the Souris River would need further
analysis during more advanced design phases. The appraisal-level design phase evaluates
functionality and associated costs of alternatives. At this level of design, facility locations are
represented as a general location of components. Advanced engineering phases (i.e., feasibility
design and final design) would refine this information and ultimately determine the final location
of the components. If significant changes occur during future design that are outside the scope of
the SEIS analyses, additional NEPA evaluation would be completed as necessary.
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Alternatives Evaluated in the SEIS
The alternatives evaluated in
the SEIS include the No NO ACTION — The future (through 2060) without further Reclamation

Action Alternative and four funding for Project construction.
action alternatives that cover a | INBASIN ALTERNATIVES

full range of rea.sonable . Groundwater with Recharge — would use groundwater as the source of
altemat_wes for 'mpI?mentmg water to meet the Project need and includes recharging that groundwater
the Project. A no action using the Souris River.

i ; Groundwater with Recharge and the Souris River —would use a
alternative is always included combination of groundwater and water directly from the Souris River to

in &}n EIS and is the bas.is for meet the Project need. Recharging of the groundwater with water from the
which all other alternatives are | Souris River is included as well.
compared (40 CFR Section MISSOURI RIVER ALTERNATIVES

1502.14[d]). All of the action
Missouri River and Conjunctive Use — would combine three sources of

a!temqtlves_pmpqse to use water to meet the Project need: the Missouri River, Souris River, and
either inbasin or imported groundwater.

water to meet the estimated Missouri River and Groundwater — would combine two sources of water
needs of the Project to meet the Project need: the Missouri River and groundwater.

participants. The inbasin water

sources include the Minot and Sundre aquifers and the Souris River; the imported water source is
the Missouri River System, specifically Lake Sakakawea.

Construction of the statewide North Dakota MR&I Program is administered through a
cooperative agreement between the Garrison Diversion Conservancy District and Reclamation
that lays out the responsibilities of the parties. The Project sponsor (system owner such as the
SWC) is responsible for following standard construction practices; procurement regulations; and
all applicable local, state, or federal laws. Reclamation provides oversight, and is the lead federal
agency for National Historic Preservation Act and NEPA requirements. Reclamation ensures that
all construction projects include the requirements and commitments made under those laws.

Each of the action alternatives described in the SEIS includes BMPs (described in Appendix F).
The BMPs will be followed during construction of the components described under each of the
action alternatives.

Each of the four action alternatives would provide a bulk water supply to municipalities and rural
water systems. Distribution of this water would be the responsibility of the rural water systems or
municipalities.

Previously Constructed Project Components

As described in Chapter 1 (Project Background section), Project construction took place from
2002 to 2013, as permitted by court orders and amendment to the existing injunction. Several
components of the Project have been completed (described in Appendix A). Components that
have been constructed include improvements to Minot WTP and significant portions of the main
transmission pipeline, as well as a significant portion of the bulk distribution system. Because
they are already constructed, these components are included in each of the alternatives evaluated
in the SEIS, including the No Action Alternative. However, it should be noted that not all of the
constructed components would be utilized under each alternative. The use and purpose of these
components are described in further detail in each of the alternative descriptions.
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The main transmission pipeline is substantially complete and was intended to deliver water from
an intake on Lake Sakakawea to Minot WTP. The buried pipeline is approximately 43 miles long
and runs parallel to Highway 83. The pipe is between 30 and 36 inches in diameter, and was
constructed using standard engineering practices and following the environmental commitments
identified in the previous NEPA evaluations. Two short segments of this transmission pipeline
are not constructed: at the proposed Biota WTP location in Max and at the location of a proposed
storage reservoir (Appendix C within Appendix J).

Previous evaluations of the proposed Project also addressed concerns of a pipeline breach after
the water would have been delivered via the buried transmission pipeline from the Missouri
River basin into the Hudson Bay basin. The evaluations completed are documented in two
reports: Northwest Area Water Supply Project Biota Transfer Control Measures (Houston
Engineering et al. 1998) and Northwest Area Water Supply Project Biota Transfer Control
Measures Update (Houston Engineering and Montgomery Watson 2001). These reports describe
additional safeguards included in design and construction of the main transmission pipeline and
associated features to reduce the risk of a Project-related transfer of aquatic invasive species
(AIS) into the Hudson Bay basin. These safeguards include isolation valves installed in strategic
locations along the pipeline to minimize the volume of water released into the Hudson Bay basin
in the event of a pipeline breach. Further, where the pipeline crosses a coulee or drainage, the
joints are welded or constructed with restrained joint fittings and encased in concrete (Houston
Engineering et al. 2001). The pipeline was constructed to meet State Health Department
guidelines for domestic water supply systems buried at a depth of 7 to 7.5 feet. These safeguards
were installed during the construction of the main transmission pipeline. The State of North
Dakota also conducted rigorous testing of the pipeline following installation, with each segment
exceeding the requirements defined for the Northwest Area Water Supply Project Biota Transfer
Control Measures (Houston Engineering et al. 1998).

The bulk distribution system (Figure 2-2) includes pipeline, pump stations, and storage reservoirs
that together distribute water from the Minot WTP to Project members. This bulk distribution
system is the same for each of the action alternatives. Approximately 184 miles of bulk
distribution pipeline have been constructed; this includes several different pipe sizes ranging
from 6 inches to 36 inches in diameter (details in Appendix A).

Also completed in the bulk distribution system were three aboveground storage reservoirs: a
500,000-gallon reservoir near Burlington, a 750,000-gallon reservoir near Berthold, and a
1-million-gallon reservoir near Kenmare. Storage reservoirs provide both emergency and
operational storage within the water system to ensure a reliable source of water for Project
members. Water storage in an MR&I system allows for the shutdown of pumping and/or
treatment facilities for maintenance or repair, or in the event of a power loss. The storage also
allows for the system to meet demands throughout normal day-to-day operations.

Pump stations in the bulk distribution system pump water through the pipelines for distribution.
They operate by applying pressure to overcome elevation differences and therefore move water
through the pipeline. Four pump stations have been constructed: three near Berthold and one
near Kenmare. Each pump station consists of an underground concrete structure that houses
pumps, with a hatch and/or manhole aboveground that allows entry for maintenance purposes.
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Minot WTP was constructed in 1952; capacity was expanded in 1962. The WTP was designed
for a capacity of 18 mgd, with two similar treatment trains. The purpose of the Minot WTP is to
treat water to meet the rules and regulations implemented under the Safe Drinking Water Act
(SDWA) prior to distribution to end users. Improvements completed at the WTP include
upgrading the filtration system to 27-mgd capacity; however, the WTP is still limited to 18 mgd
through the clarification process.

In 2009, a high service pump station and associated reservoir were constructed in the immediate
vicinity of Minot WTP. The pump station is used to deliver water to the City of Minot and other
Project members on an interim basis through the completed portion of the bulk distribution
system.

In the past, the City of Minot used surface water from the Souris River and groundwater from the
Sundre and Minot aquifers as water sources. With the exception of the flood in 2011, the Minot
WTP has used groundwater exclusively since 2000. The use of groundwater is due to two main
factors: (1) decreased flows in the Souris River make it a less reliable water supply; and

(2) groundwater water chemistry is more consistent than that of the Souris River, increasing its
treatability. Although the City of Minot has not been using its surface water source for several
years, the plant has the capability to treat raw water from the Souris River via a pump station and
river intake.

The community of Rugby is not physically connected to the bulk distribution system, but
upgrades to Rugby’s WTP were completed as part of the Project. Improvements included
upgrades to the WTP to increase capacity from 620 gpm (0.89 mgd) to 1,240 gpm (1.78 mgd).
No further upgrades are planned as part of the Project.

Alternative Components

The four action alternatives evaluated in the SEIS combine Project components that were
assembled and designed into alternatives to the meet the Project’s purpose and need. Table 2-2
lists each of the water supply components developed for this Project and identifies which
components are included in each of the alternatives. As stated previously, these components
were designed at an appraisal-level (30% design); the location of these proposed components
would be refined during more advanced engineering phases. The locations of components
identified on figures within the SEIS and Appendix J are a general location point for the
purposes of design and impact analyses. Standard construction practices and the BMPs identified
in Appendix F would be implemented to ensure that locations selected during final design would
minimize or avoid impacts associated with them. A description of each proposed component for
the action alternatives is included in the following sections.
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Table 2-2 Components of the Action Alternatives
Alternatives
Groundwater
with Missouri
Groundwater Recharge River and Missouri
with and Souris | Conjunctive River and

Component Status Recharge River Use Groundwater
Recharge Facility — Minot Proposed
Aquifer (intake structure and
feeder lines, sediment settling . .
facility, recharge basin,
recharge wells)
Recharge Facility — Sundre Proposed
Aquifer (intake structure and
feeder lines, sediment settling . °
facility, recharge basin,
recharge wells)
Peaking Well Facilities Proposed . .
Upgraded Collector Lines Proposed . .
Intake and Pump Station at Proposed R .
Lake Sakakawea
Biota WTP and Pump Station | Proposed . .
South Prairie Storage Proposed . .
Reservoir
Transmission Pipeline® Existing . .
(buried) © ©
Bulk Distribution Pipelines Existing & . . . .
(buried) proposed
Minot WTP Upgrades® Existing & ¢ ¢ ° *

proposed
High Service Pump Station Existing . . . .
and Reservoir at Minot WTP
Storage Reservoirs (near Existing o . o .
Burlington, Berthold, and
Kenmare)
Storage Reservoirs (near Proposed . . . .
Lansford and Bottineau)
Pump Stations (near Berthold | Existing o . o .
and south of Kenmare)
Pump Stations (near Proposed . . . .
Lansford, Mohall, Tolley,
Renville County Corner
Stations, and Bottineau [2
units])
Rugby Water Treatment Existing . . . .

Facility Upgrades

Notes:

& Unfilled bullets indicate that the component is included in the alternative but would not be put to beneficial use.

b Each of the alternatives requires upgrades to Minot WTP, both to increase capacity and to meet drinking water standards, but
the upgrades would be somewhat different under each.
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No Action Alternative

The Council on Environmental Quality’s NEPA Regulations (40 CFR 1502.14[d]) require the
alternatives analysis in an EIS to “include the alternative of no action.” The purpose of the No
Action Alternative is to provide an appropriate base against which all other alternatives are
compared. No Action is not the same as the existing conditions because future actions may occur
regardless of whether any of the action alternatives is chosen in the SEIS. The No Action
Alternative is defined as the future (through 2060) without any further Reclamation funding for
the Project and includes reasonably foreseeable conditions that would occur. Other activities
located in the Project Area that are likely to occur have also been considered under No Action to
the extent that information is available.

As detailed in Appendix B, most Project members have indicated that they do not have
alternative water supplies and are relying on the Project to supply their future needs. Some
communities have insufficient water supplies to meet demands through 2060, some have water
quality issues, and some have both. Many would be required to implement treatment and/or
system upgrades to provide sufficient, high-quality water. At least five communities or rural
water systems would face water shortages in their service areas, and many of the Project
members would have water that would not meet the secondary drinking water standards in the
absence of additional treatment. Because most members have not been planning for a future
without the Project, few specific details are available regarding what the Project members would
do. This analysis does not attempt to speculate whether the Project members would attempt to
obtain funding from other sources or otherwise construct infrastructure improvements to address
water quality and water supply issues.

The City of Kenmare would likely exceed the primary (legally enforceable) standard for arsenic
and would be forced to seek additional treatment capabilities or other water sources. To address
this issue, the City of Kenmare previously evaluated two alternatives in addition to participation
in this Project. An iron-manganese removal system was considered, but while it would remove
arsenic to a satisfactory level, it would not address color, turbidity, and sodium issues, and cost
would be $1.4 million. A reverse osmosis system also was investigated, and while it would
satisfactorily remove arsenic and address color, turbidity, and sodium issues, this approach
would cost $2.6 million (Ackerman, pers. comm., 2013). The City of Kenmare indicated that it
does not have the funds available to develop such a treatment plant and has expressed concerns
that the skill level required to operate such a water treatment plant is above what the City of
Kenmare could reasonably afford to attain, given the extremely high demand for skilled labor
within the region (Ness 2011).

Due to limitations on the amount of groundwater available, it is assumed that the City of Minot
would not renew interim water contracts set to expire in 2018 or sooner with Berthold,
Burlington, Deering, Kenmare, Mohall, the NCRWC, and Sherwood. They would be required to
find a different source of water or develop additional treatment capabilities if exceedances of
secondary water quality standards, and in the case of Kenmare, primary water standards, were to
be corrected. In addition to the water quality problems faced, some communities would also be
likely to experience water shortages.
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Groundwater with Recharge Alternative

Figures 2-1 and 2-2 depict the Groundwater with Recharge Alternative. This alternative would
provide artificial recharge to the Minot and Sundre aquifers with water from the Souris River.
The water would then be conveyed to two separate recharge facilities. Water would be
withdrawn from the Minot and Sundre aquifers using the City of Minot’s existing wellfields,
which would be conveyed to the upgraded Minot WTP through upgraded collector lines.
Groundwater would be treated to meet primary SDWA standards and, following treatment,
would be distributed to Project members through the bulk distribution system. The communities
of Rugby and Grenora would not be connected to the bulk distribution system.

Groundwater _
Groundwater
In-basin Aquifers ugby

| )
Souris Riv FIoposed Resiiirge Rasi
out St (2 x 35 Acres)

S

Groundwater
Minot and Sundre Aquifers

A 4

Minot WTP q
Bulk

Distribution
System

Figure 2-1  Schematic Diagram of the Groundwater with Recharge Alternative
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Each of the alternatives is made up of several components. Table 2-3 shows all of the
components included in the Groundwater with Recharge Alternative and indicates whether they
are existing or proposed under this alternative. Design details for the proposed components are
included in Appendix J; Appendix A provides more information about the existing components.

Table 2-3 Groundwater with Recharge Alternative Components

Component Status
Recharge Facilities — Minot Aquifer (intake structure and feeder lines, Proposed
sediment settling facility, recharge basin, recharge wells)

Recharge Facilities — Sundre Aquifer (intake structure and feeder lines, Proposed

sediment settling facility, recharge basin, recharge wells)

Groundwater Collection Facilities (existing groundwater wells, 6 peaking
Wells, Collector Lines)

Existing & proposed

Main Transmission Pipeline

Existing

Minot WTP Upgrades

Existing & proposed

High Service Pump Station and Reservoir at Minot WTP

Existing

Bulk Distribution Pipelines

Existing & proposed

Storage Reservoirs (near Burlington, Berthold, and Kenmare) Existing
Storage Reservoirs (near Lansford and Bottineau) Proposed
Pump Stations (near Berthold and south of Kenmare) Existing
Pump Stations (near Lansford, Mohall, Tolley, Renville County Corner, Proposed
Bottineau [2 units])

Rugby Water Treatment Facility Upgrades Existing

Recharge Facilities

The proposed recharge facilities include intake structures, feeder lines, sediment settling basins,
recharge basins, and recharge wells. Water would be collected from the Souris River using two
separate intake structures on the Souris River (Figure 2-3) and transported to the recharge basins
through feeder lines (36-inch-diameter buried pipelines). The water would enter a sediment
settling facility where particles present in the water would settle out and be removed. The water
would then enter the recharge basins, which are large rectangular basins constructed to infiltrate
water into the groundwater. Recharge wells would be located in the bottom of the recharge basin
that allow water to enter the aquifer and supplement the groundwater (detail in Appendix J).
Table 2-4 shows the estimated construction and permanent footprints (surface impact) for each
of the recharge facilities.
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Figure 2-3  Inbasin Alternatives Components in the Vicinity of the City of Minot

Table 2-4 Footprint of Recharge Facility Components

Footprint (acres)

Component Construction | Permanent
Recharge Facilities — Minot Aquifer

Intake Structure 1 1
Feeder Lines 12

Sediment Settling Facility and Recharge Basins 35 35
Recharge Wells (4) 1 1

Collector Lines

Recharge Facilities — Sundre Aquifer

Intake Structure

Feeder Lines

Sediment Settling Facility and Recharge Basins 35 35

Recharge Wells (2)

Collector Lines
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Groundwater Collection Facilities

The Groundwater with Recharge Alternative would use the City of Minot’s existing wellfield to
withdraw groundwater from both the Sundre and Minot aquifers. However, the capacity of the
wellfield is not large enough to meet the future water demands. Six new wells would be drilled:
four in the Minot aquifer and two in the Sundre aquifer (Figure 2-3). The existing collector
pipelines that transport water from the wellfield to the Minot WTP are not large enough to
transport the 26.3 mgd needed for peak demand (through the bulk distribution system) and would
be supplemented with additional lines that would generally run parallel to the existing lines and
also extend to connect to the six proposed peaking wells.

Minot WTP

As described in the Previously Constructed Project Components section of this chapter, Minot
WTP treatment capacity is limited to 18 mgd. The addition of a softening and recarbonation
process train would increase the capacity from 18 to 27 mgd. Figure 2-4 shows the upgrades
proposed for the WTP under this alternative. The darker symbols represent the proposed
upgrades, and the lighter symbols indicate existing features within the WTP. Design details for
these improvements are included in Appendix J.

An ultraviolet (UV) disinfection system would also be included under this alternative. EPA’s
Long Term 2 Enhanced Surface Water Treatment Rule requires a source water assessment to test
for Cryptosporidium. Since the source water assessment has not been completed for this Project,
the additional safeguards were included in the design upgrades; however, they may not be
necessary once the testing has been completed.

11 mgd

15 Min Recarb
Clarifier °

amber

27 mgd

—D—

uv
Irradiation

Figure 2-4  Groundwater with Recharge Alternative — Minot WTP Upgrades
Note: HSPS = high service pump station

The purpose of the Minot WTP is to treat the water for drinking water purposes; the plant is
designed to meet the EPA’s primary SDWA standards. However, due to the quality of the
groundwater used for this alternative, some secondary standards would not be achieved through
the proposed treatment process. An advanced treatment process such as reverse osmosis would
be required to meet all secondary standards, but this was found to be cost prohibitive during the
conceptual design phase of the alternative development process. This alternative therefore would
have a finished water quality that does not meet all of the EPA’s secondary standards, and the
Project members would continue to have aesthetic issues (taste, odor, and color).
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A significant portion of the bulk distribution system has been completed, as described in the
Previously Constructed Components section of this chapter. The proposed portions of the bulk
distribution system would include the remaining pipeline segments, storage reservoirs, and pump

stations (Figure 2-1).

Approximately 58 miles of buried pipeline between 6 and 16 inches in diameter would be
constructed. Table 2-5 lists the pipeline segments with their proposed length and estimated
footprint. The permanent footprint for the pipeline segments would be essentially zero because
the pipeline would be buried, and standard engineering practices and BMPs would be
implemented during construction so there would not be a permanent ground disturbance. Each
pipeline segment would be constructed according to standard engineering practices. Design
details for the bulk distribution pipelines are included in Appendix J.

Table 2-5 Bulk Distribution System Pipelines

Footprint (acres)?
Description Length (feet) Construction Permanent
Glenburn to Renville Corner 90,700 234 0
Westhope and ASWUD System llI 104,500 267 0
Souris and ASWUD System | 112,300 556 0

Note:
a2  Estimated acres.

In addition to the installed pump stations, six pump stations are proposed to complete the
delivery of water through the bulk distribution pipelines for each of the action alternatives. The
proposed pump station locations are shown in Figure 2-2, and the estimated footprints associated
with each are listed in Table 2-6. Each of these proposed pump stations would be constructed
according to standard engineering practices; design details are included in Appendix J.

Table 2-6 Bulk Distribution System Pump Stations

Footprint (acres)
Description Construction Permanent
Lansford Pump Station 0 0
Mohall, Tolley, & Renville County Corner Pump Stations 3 1
Bottineau Pump Stations (2) 2 1

Table 2-7 lists the two proposed aboveground storage reservoirs within the bulk distribution
system. These reservoirs would provide necessary normal and emergency storage along the

distribution system. Each of these proposed storage reservoirs would be constructed according to
standard engineering practices (design details in Appendix J).
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Table 2-7 Bulk Distribution Storage Reservoirs

Footprint
Description Capacity (gallons) Construction Permanent
Lansford Reservoir 4,000,000 3 2
Bottineau Reservoir 2,000,000 2 1
Operations

An analysis to determine the manner in which this alternative might be operated by the Project
sponsor was conducted to evaluate impacts on affected resources and to estimate the costs of
operations. Actual operations of the alternative would depend on actual conditions and would be
further refined during more detailed engineering design. In defining this alternative’s operations,
the following assumptions were developed:

= Water would be withdrawn from the Souris River for artificial recharge when available from
March through August, at a rate equal to the river flow or maximum rate of 56 mgd (87 cubic
feet per second) up to a maximum annual allocation of 4.5 billion gallons per year.

= No water would be withdrawn from the Souris River from September through February, due
to lack of availability.

= The Minot and Sundre aquifers would be recharged at a rate of up to 56 mgd.

= Water from the Minot and Sundre aquifers would be withdrawn at rates equal to the Project
demand.

= An additional surface water permit for the Souris River may need to be obtained.

The amount of water that would be withdrawn from the Souris River for the Groundwater with
Recharge Alternative was based on the operational assumptions above. Figure 2-5 shows the
amount of groundwater withdrawn each month of an example normal year to meet future Project
needs. Figure 2-6 shows the amount of water withdrawn from the Souris River to provide
artificial recharge to the aquifers.
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Estimated Costs

Cost estimates were developed for construction and operation, maintenance, and replacement

Chapter Two - Alternatives

(OM&R) of this alternative (Appendix F of Appendix J). Table 2-8 shows actual costs for the

previously constructed components and cost estimates for the proposed components. The

estimated construction cost is approximately $216.6 million, and it would cost approximately
$8.8 million per year for OM&R. These estimates are associated with the 30% design and should

only be used to compare the alternatives.

Table 2-8 Construction and OM&R Costs of the Groundwater with Recharge
Alternative

Component Construction Cost Annual OM&R Cost

Completed

Transmission Pipeline (buried) $30,940,000 $773,500

Existing Groundwater Wells NA 2 $630,420

Bulk Distribution Pipelines, Pump Stations, and $39,588,547 $1,003,956

Storage Reservoirs

Minot WTP $24,000,000 $4,000,000

High Service Pump Station and Reservoir at Minot $14,075,578 $422,267

WTP

Rugby Water Treatment Facility Upgrades © $1,795,000

Subtotal (Actual Cost Expended) $110,399,125 $6,830,143

Proposed

Recharge Facilities — Minot and Sundre Aquifers $47,735,000 $641,000

Groundwater Collection Facilities $8,417,000 $339,000

Minot WTP Upgrades ¢ $11,470,000

Bulk Distribution Pipelines and Pump Stations and $38,546,000 $993,000

Storage Reservoirs

Subtotal (Cost to Complete) $106,168,000 $1,973,000

Alternative Total ¢ $216,600,000 $8,803,000

Notes:
a2 NA = Not applicable as a Project cost.

OM&R costs of the Rugby WTP are not a Project cost.

b
¢ Estimated OM&R costs for Minot WTP upgrades are included in the “Completed” section, above.
d

Alternative total is rounded.
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Groundwater with Recharge and the Souris River Alternative

The Groundwater with Recharge and the Souris River Alternative is presented in Figures 2-1 and
2-7. This alternative includes the same components as the previously described Groundwater
with Recharge Alternative plus an existing intake on the Souris River. This alternative would
provide supplemental recharge to the Minot and Sundre aquifers with water from the Souris
River and would also use the Souris River as a direct water source to the Minot WTP when river
flows are sufficient to do so.

Water from the Souris River would be conveyed to two separate recharge facilities to provide
artificial recharge to the Minot and Sundre aquifers. Groundwater from the Minot and Sundre
aquifers would be withdrawn using the existing wellfields and would be conveyed to the
upgraded Minot WTP through upgraded collector lines. Water would also be withdrawn directly
from the river for water supply purposes, using the City of Minot’s existing intake when flows
are sufficient. The water from each source would be combined and treated to meet primary
SDWA requirements. Following treatment, drinking water would be distributed to Project
members through the bulk distribution system. The communities of Rugby and Grenora would
not be connected to the bulk distribution system.

e, > Gwmon |
In-basin Aquifers Grenora

Groundwater Rugb
In-basin Aquifers

\ ey / Proposed Recharge Basins
Souris River (2 x 35 Acres)

y

Groundwater v
Minot and Sundre Aquifers
Minot WTP q
Bulk

Distribution
System

\ 4

Figure 2-7  Schematic Diagram of the Groundwater with Recharge and the Souris River
Alternative
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Components

The components included in the Groundwater with Recharge and the Souris River Alternative
are shown in Table 2-9. The components for this alternative are exactly the same as those
described in the Groundwater with Recharge Alternative; however, this alternative also uses an
existing feature, the Souris River intake at the Minot WTP.

Recharge Facilities

As described for the Groundwater with Recharge Alternative, the proposed recharge facilities
include intake structures, feeder lines, sediment settling basins, recharge basins, and recharge
wells. Design details for this component are included in Appendix J.

Table 2-9 Groundwater with Recharge and the Souris River Components
Component Status
Recharge Facilities — Minot Aquifer (intake structure and feeder lines, sediment Proposed
settling facility, recharge basin, recharge wells)

Recharge Facilities — Sundre Aquifer (intake structure and feeder lines, sediment Proposed

settling facility, recharge basin, recharge wells)

Groundwater Collection Facilities (existing groundwater wells, 6 peaking wells,
collector lines)

Existing & proposed

Main Transmission Pipeline

Existing

Souris River Intake at Minot WTP

Existing

Minot WTP Upgrades

Existing & proposed

High Service Pump Station and Reservoir at Minot WTP

Existing

Bulk Distribution Pipelines

Existing & proposed

Storage Reservoirs (near Burlington, Berthold, and Kenmare) Existing
Storage Reservoirs (near Lansford and Bottineau) Proposed
Pump Stations (near Berthold and south of Kenmare) Existing
Pump Stations (near Lansford, Mohall, Tolley, Renville County Corner, Bottineau Proposed
[2 units])

Rugby Water Treatment Facility Upgrades Existing

Souris River Intake at the Minot WTP

This alternative includes the use of the Souris River as a direct water supply when river flows are
available to do so. River flows would be withdrawn using the City of Minot’s existing intake at
the Minot WTP. This component was not constructed for the Project and therefore is not
included in the “Previously Constructed Project Components” section of this chapter. Costs of
constructing it are also not included in the alternative cost estimates.

Groundwater Collection Facilities

As described for the Groundwater with Recharge Alternative, the proposed groundwater
collection facilities include the construction of six new groundwater wells to meet peak day
demands as well as upgraded collector lines. Design details are included in Appendix J.
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Minot WTP

The upgrades to the existing Minot WTP facility for this alternative are slightly different than
those proposed for the Groundwater with Recharge Alternative. The capacity increase of the
WTP from 18 to 27 mgd is the same as for the Groundwater with Recharge Alternative. A UV
disinfection system would be added to the treatment process under this alternative because it uses
surface water. EPA’s Long Term 2 Enhanced Surface Water Treatment Rule requires a source
water assessment to test for Cryptosporidium. Since the source water assessment has not been
completed for this Project, additional safeguards were included in the WTP upgrades. However,
once the source water assessment has been completed, this UV disinfection system may not be
necessary.

Since this alternative also includes the use of Souris River water directly and because the Souris
River is known to have fluctuating water quality, both seasonally and on a daily basis, a separate
4-mgd pretreatment basin is included to reduce the effects on the other water treatment processes
for this alternative. Figure 2-8 shows the proposed upgrades to the Minot WTP for this
alternative. The darker symbols on the figure represent the proposed upgrades, and the lighter
colored symbols indicate existing features of the WTP. Design details for this component are
included in Appendix J.

Pretreatment
Basin

11 mgd 15 Min Recarb
Clarifier Shember

27 mgd

— -

uwv
Irradiation

Figure 2-8  Groundwater with Recharge and the Souris River Alternative — Minot WTP
Upgrades

Note: HSPS = high service pump station

Again, the purpose of the Minot WTP is to treat the water for drinking water purposes; the plant
is designed to meet the EPA’s primary SDWA standards. However, due to the quality of the
groundwater used for this alternative, some secondary standards would not be met through the
proposed treatment process. An advanced treatment process such as reverse osmosis would be
required to meet all secondary standards but was found to be cost prohibitive during the
conceptual design phase. This alternative, therefore, would have a finished water quality that
does not meet all of the EPA’s secondary standards, and the Project members would continue to
have aesthetic issues (taste, odor, and color).
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Bulk Distribution System

The bulk distribution system is the same for each of the alternatives and would include the
remaining pipeline segments, storage reservoirs, and pump stations (Figure 2-1). Pieces of this
component would be constructed according to standard engineering practices (design details in
Appendix J).

Operations

An analysis to determine the manner in which the Groundwater with Recharge and the Souris
River Alternative might be operated by the Project sponsor was conducted to evaluate impacts on
affected resources and to estimate the costs of operations. Actual operations would depend on
actual conditions and would be further refined during more detailed engineering design. In
defining the operations for this alternative, the following assumptions were developed:

= Water would be withdrawn from the Souris River for artificial recharge when available in
March through August, at a rate equal to the river flow or maximum rate of 56 mgd (87 cubic
feet per second) up to a maximum annual allocation of 4.5 billion gallons per year.

= No water would be withdrawn from the Souris River from September through February due
to lack of availability.

= The Minot and Sundre aquifers would be recharged at a rate of up to 56 mgd.

= When available, Souris River water would be delivered directly to the Minot WTP in March
through August at a rate equal to the monthly average Project demand minus 1 mgd, up to
5.75 mgd.

= Water would be withdrawn from Minot and Sundre aquifers at rates equal to the Project
demand (less direct delivery at a minimum rate of 1.0 mgd).

= An additional surface water permit for the Souris River may need to be obtained.

The amount of water withdrawn from the Souris River for the Groundwater with Recharge and
the Souris River Alternative would be based on the operational assumptions above. Figure 2-9
shows the amount of groundwater and Souris River water withdrawn each month of an example
normal-flow year to meet Project needs. It illustrates the amount of demand met from
groundwater versus demand met from the Souris River directly. Figure 2-10 shows the amount
of water withdrawn from the Souris River to provide artificial recharge to the Minot and Sundre
aquifers during an example normal-flow year.
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Estimated Costs

Cost estimates were completed for construction and OM&R (Appendix F of Appendix J).

Table 2-10 shows actual costs for the previously constructed components and cost estimates for
the proposed components. This alternative has a construction cost of approximately $217.1
million and would cost approximately $8.8 million per year for OM&R. These costs are
associated with the 30% design level and should only be used for comparison of the alternatives.

Table 2-10  Construction and OM&R Costs of the Groundwater with Recharge and the
Souris River Alternative

Component ‘ Construction Cost | Annual OM&R Cost
Completed
Transmission Pipeline (buried) $30,940,000 $773,500
Existing Groundwater Wells NA 2 $630,420
Bulk Distribution Pipelines, Pump Stations, and $39,588,547 $1,003,956
Storage Reservoirs
Minot WTP and Souris River Intake $24,000,000 $4,020,000
High Service Pump Station and Reservoir at Minot $14,075,578 $422,267
WTP
Rugby Water Treatment Facility Upgrades © $1,795,000
Subtotal (Actual Cost Expended) $110,399,125 $6,850,143
Proposed
Recharge Facilities — Minot and Sundre Aquifers $47,735,000 $641,000
Groundwater Collection Facilities $7,115,000 $339,000
Minot WTP Upgrades ¢ $13,336,000
Bulk Distribution Pipelines and Pump Stations and $38,546,000 $993,000
Storage Reservoirs
Subtotal (Cost to Complete) $106,732,000 $1,973,000
Alternative Total 9 $217,100,000 $8,823,000

Notes:
2 NA = Not applicable as a Project cost.

OM&R costs of the Rugby WTP are not a Project cost.

b
¢ Estimated OM&R costs for Minot WTP upgrades are included in the “Completed” section above.
d

Alternative total is rounded.
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Missouri River and Conjunctive Use Alternative

Figures 2-11 and 2-12 depict the Missouri River and Conjunctive Use Alternative. This
alternative uses water from the Missouri River, withdrawn from Lake Sakakawea. Water would
be conveyed to the Minot WTP and blended with Souris River water and groundwater from the
Minot and Sundre aquifers. Following treatment at the Minot WTP, water would be distributed
to Project members through the bulk distribution system. Water would be treated to meet
primary and secondary SDWA requirements. The communities of Rugby and Grenora would not
be connected to the bulk distribution system. Each of the Missouri River alternatives includes
two options for a new intake and pump station at Lake Sakakawea and five options for a Biota
WTP in Max, North Dakota. The purpose of the Biota WTP is to reduce the risk of a Project-
related transfer of AIS into the Hudson Bay basin, whereas the Minot WTP is needed to treat the

water to SDWA standards.

S, > e
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Groundwater
Inbasin Aquifers Rugby

\ Souris River /

I Biota WTP 1
v
Missouri River Minot WTP q
Groundwater B_ulk. .
Minot and Sundre Aquife Distribution
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Figure 2-11 Schematic Diagram of the Missouri River and Conjunctive Use Alternative
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Components

Table 2-11 shows the components included in the Missouri River and Conjunctive Use
Alternative and indicates whether they are existing or proposed. For details regarding the
existing components, refer to Appendix A and Appendix J.

Table 2-11  Missouri River and Conjunctive Use Components

Component Status
Intake and Pump Station at Lake Sakakawea Proposed
Biota WTP and Pump Station Proposed
South Prairie Storage Reservoir Proposed
Transmission Pipeline (buried) Existing

Bulk Distribution Pipelines (buried) Existing & proposed

Minot WTP Upgrades

Existing & proposed

Souris River Intake at Minot WTP Existing
High Service Pump Station and Reservoir at Minot WTP Existing
Storage Reservoirs (near Burlington, Berthold, and Kenmare) Existing
Storage Reservoirs (near Lansford and Bottineau) Proposed
Pump Stations (near Berthold and south of Kenmare) Existing
Pum_p Stations (ngar Lansforq, Mohall, Tolley, Renville County Corner Proposed
Stations, and Bottineau [2 units])

Rugby Water Treatment Facility Upgrades Existing

Intake and Pump Station at Lake Sakakawea

Two options were considered and evaluated for the intake and pump station at Lake Sakakawea:
(1) modifications to the Snake Creek Pumping Plant (SCPP); and (2) a new intake adjacent to the
SCPP. These two options are described in detail in the Lake Sakakawea Intake Options section
of this chapter; design details are included in Appendix J.

Biota WTP and Pump Station

Five options were considered and evaluated for the Biota WTP component. These options
include the following: Chlorination, Chlorination/UV Inactivation, Enhanced Chlorination/UV
Inactivation, Conventional Treatment, and Microfiltration. These options are described in detail
in the Biota WTP section of this chapter and further in Appendix J.

South Prairie Storage Reservoir

The South Prairie Storage Reservoir would be situated on the transmission pipeline between the
Biota WTP and the Minot WTP (Figure 2-11). The purpose of this 3-million-gallon aboveground
storage reservoir would be to provide operational and emergency storage for the Project. Water
to fill the reservoir would be supplied from the Biota WTP booster station, and the reservoir
would feed the north section of the transmission pipeline to Minot WTP by gravity. Design
details of this component are included in Appendix J.

2-34



Northwest Area Water Supply Project Chapter Two - Alternatives
Final SEIS

Main Transmission Pipeline

The main transmission pipeline (Figure 2-11) is described in the Previously Constructed Project
Components section. This alternative would also include completion of the short portions of the
existing pipeline in the vicinity of the proposed South Prairie Storage Reservoir and the proposed
Biota WTP.

Minot WTP

Minot WTP upgrades would be similar to those described for the Groundwater with Recharge
Alternative. Upgrades would increase the treatment capacity from 18 to 27 mgd, and a static
mixer would be added to provide adequate blending of the different source waters prior to
treatment. Figure 2-13 shows the Minot WTP proposed upgrades for this alternative. Proposed
upgrades are designated by the dark symbols in the figure. Additional details regarding these
improvements are presented in Appendix J.

As in the other alternatives, a UV disinfection system would be included because a Souris River
source water assessment for Cryptosporidium has not been completed as required by EPA’s
Long Term 2 Enhanced Surface Water Treatment Rule.

15 Min Recarb
Chamber

11 mgd

Clarifier
From

Biota
WTP
27 mgd

— D

uv
Irradiation

Inline
Static Mixer

Figure 2-13 Missouri River and Conjunctive Use Alternative — Minot WTP Upgrades
Note: HSPS = high service pump station

Bulk Distribution System

The bulk distribution system is the same for each alternative, as previously explained and shown
in Figure 2-12. Pieces of this component would be constructed according to standard engineering
practices, and the design details are included in Appendix J.
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Operations

An analysis to determine the manner in which this alternative would be operated was conducted
to evaluate impacts on affected resources and estimate costs of operations. Actual operations
would depend on actual conditions and would be further refined during more detailed
engineering design. The following assumptions were used in defining how the Missouri River
and Conjunctive Use Alternative would be operated:

= Up to 5.75 mgd would be withdrawn from the Souris River for direct delivery from March
through August at a rate of half the demand whenever the flow was more than twice the
monthly average demand.

= No withdrawals from the Souris River would take place when the flow was less than twice
the monthly average demand.

= No Souris River withdrawals would take place from September through February due to lack
of availability.

= Water would be withdrawn from the Minot and Sundre aquifers at a minimum rate of
1.0 mgd on a daily average up to 2.6 mgd during peak use (June, July, and August).

= At least 2 mgd of water would be withdrawn from the Missouri River at rates equal to the
Project demand (less direct delivery from the Souris River and Minot and Sundre aquifers).

= An additional surface water permit for the Souris River may need to be obtained.
The amount of water that would be withdrawn from the Souris River for the Missouri River and
Conjunctive Use Alternative was based on the operational assumptions above. Figure 2-14

shows the amount of water withdrawn from the different source waters each month of an
example normal-flow year to meet Project demand.
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Figure 2-14 Missouri River and Conjunctive Use Alternative Operations

Estimated Costs

Cost estimates were completed for construction and OM&R (Appendix F of Appendix J).

Table 2-12 shows actual construction costs for the completed components and cost estimates for
the proposed components. The Missouri River and Conjunctive Use Alternative has a
construction cost range from approximately $205.7 to $276.7 million, depending on the options
for the intake and the Biota WTP. Annual OM&R costs would range from approximately $9.5 to
$10.8 million. These costs are associated with the 30%design level and should only be used for
comparison of the alternatives.
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Table 2-12  Total Costs for Missouri River and Conjunctive Use Alternative

Component Construction Cost Annual OM&R Cost

Completed

Transmission Pipeline (buried) $ 30,940,000 | $ 773,500

Bulk Distribution Pipelines, Pump

Stations, and Storage Reservoirs $ 39,588,547 | $ 1,003,956

Existing Groundwater Wells NA2 | $ 85,620

Minot WTP Upgrades and Souris

River Intake $ 24,000,000 | $ 4,020,000

High Service Pump Station and

Reservoir at Minot WTP $ 14,075,578 $ 422,267

Rugby Water Treatment Facility

Upgrades P 1,795,000

Total Completed $ 110,399,125 $ 6,305,343

Proposed

Minot WTP Upgrades ¢ $ 11,640,000 *

Bulk Distribution Pipelines and

Pump Stations and Storage

Reservoirs $ 38,546,000 | $ 993,000

South Prairie Reservoir $ 3,023,000 $ 41,000

Intake and Pump Station at Lake

Sakakawea (2 options)

Modify SCPP $ 13,835,000 $ 986,000

Adjacent to SCPP $ 22,525,000 $ 1,061,000

Biota WTP and Pump Station (5

options)

Chlorination $ 28,300,000 $ 1,200,000

Chlorination/UV $ 29,800,000 $ 1,500,000

Enhanced Chlorination/UV $ 47,800,000 $ 1,800,000

Conventional Treatment $ 66,700,000 $ 2,300,000

Microfiltration $ 90,600,000 $ 2,400,000

Total Proposed $95,344,000 - $166,334,000 $3,220,000 - $4,495,000

Overall Total ¢ $205,700,000 - $276,700,000 $9,500,000 - $10,800,000

Notes:

2 NA = Not applicable as a Project cost.

b OM&R costs of the Rugby WTP are not a Project cost.
¢ Estimated OM&R costs for Minot WTP upgrades are included in the “Completed” section, above.

4 Alternative total is rounded.
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Missouri River and Groundwater Alternative

Figures 2-12 and 2-15 depict the Missouri River and Groundwater Alternative. This alternative
uses water from the Missouri River (withdrawn from Lake Sakakawea), which would be
conveyed to the Minot WTP and blended with groundwater from the Minot and Sundre aquifers.
Following treatment at the Minot WTP to meet primary and secondary SDWA requirements,
water would be distributed to Project members through the bulk distribution system.

asn Al | Grenora |
Inbasin Aquifers Grenora
Groundwater
Inbasin Aquifers Rugby

| Biota WTP |
Missouri River Minot WTP q
Groundwater B_ulk_ .
Minot and Sundre Aquife Distribution
System

Figure 2-15 Schematic Diagram of the Missouri River and Groundwater Alternative

The components of this alternative are very similar to the Missouri River and Conjunctive Use
Alternative. The options for a new intake and pump station at Lake Sakakawea are the same. The
five options for a Biota WTP are the same. Completion of the main transmission pipeline and the
water storage provided by the South Prairie Storage Reservoir are also included. Upgrades at the
Minot WTP are slightly different and these are described below. The same distribution system
proposed in the other alternatives would be used to distribute the water.

Components

Table 2-13 lists the components included in the Missouri River and Groundwater Alternative and
identifies whether they existing or proposed. For details of the existing components, refer to
Appendix A and Appendix J.
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Table 2-13  Missouri River and Groundwater Alternative Components

Component Status
Biota WTP and Pump Station Proposed
South Prairie Storage Reservoir Proposed
Transmission Pipeline (buried) Existing

Bulk Distribution Pipelines (buried)

Existing & proposed

Minot WTP Upgrades

Existing & Proposed

High Service Pump Station and Reservoir at Minot WTP Existing
Storage Reservoirs (near Burlington, Berthold, and Kenmare) Existing
Storage Reservoirs (near Lansford and Bottineau) Proposed
Pump Stations (near Berthold and south of Kenmare) Existing
Pum_p Stations (ngar Lansforq, Mohall, Tolley, Renville County Corner Proposed
Stations, and Bottineau [2 units])

Rugby Water Treatment Facility Upgrades Existing
Groundwater Collection Facilities Existing

Minot WTP

Minot WTP upgrades proposed in this alternative would be similar to those of both the
Groundwater with Recharge Alternative and the Missouri River and Conjunctive Use
Alternative. The processes currently used at the Minot WTP would not change substantially. The
capacity would be increased from 18 to 27 mgd, and a static mixer would be added to provide
adequate blending of the source waters prior to treatment. The proposed upgrades are shown in
Figure 2-16. The dark symbols represent the proposed upgrades, while the lighter symbols
represent existing treatment processes within the WTP.

As in the other alternatives, a UV disinfection system would be included because a source water
assessment for Cryptosporidium has not been completed as required by EPA’s Long Term 2
Enhanced Surface Water Treatment Rule. Design details are included in Appendix J.

15 Min Recarb
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11 mgd
Clarifier

27 mgd
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IZE ’ uw
Inline Irradiation
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Figure 2-16 Missouri River and Groundwater Alternative — Minot WTP Upgrades
Note: HSPS = high service pump station
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Operations

An analysis to determine the manner in which this alternative would be operated was conducted
to evaluate impacts on affected resources and estimate costs of operations, actual operations of
the alternative would depend on actual conditions and be further refined during more detailed
engineering design. In order to define how the Missouri River and Groundwater Alternative
would be operated the following assumptions were made:

= No withdrawals from the Souris River would occur under this alternative.

= Water would be withdrawn from the Minot and Sundre aquifers at a minimum rate of
1.0 mgd on a daily average and up to 2.6 mgd during peak use (June, July and August).

= Water would be withdrawn from the Missouri River at rates equal to the Project demand less
direct delivery from the Minot and Sundre aquifers.

The amount of water that would be taken from each of the water sources was based on the
operation assumptions listed above. Figure 2-17 illustrates how the Missouri River and
Groundwater Alternative would be operated during an example normal-flow year, showing the
amount of Missouri River water that would be used, compared to groundwater from the Minot
and Sundre aquifers.

2-41



Chapter Two - Alternatives Northwest Area Water Supply Project
Final SEIS

0 _I II T T T T T T T T T T I
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Moy Dec

B Groundwater ™ Missouri River

&

Withdrawal {mgd)

=
=

Figure 2-17 Missouri River and Groundwater Alternative Operations

Estimated Costs

Cost estimates were completed for construction and OM&R of this alternative (Appendix F of
Appendix J). Table 2-14 shows the completed costs for previously constructed components
(actual expenditures) and cost estimates for proposed components. The Missouri River and
Groundwater Alternative construction costs range from approximately $205.6 to $276.8 million,
depending on the options for the intake and the Biota WTP. Estimated OM&R costs range from
approximately $9.6 to $10.9 million per year. These costs are associated with the 30% design
level and should only be used to compare alternatives.
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Table 2-14 Missouri River and Groundwater Alternative Construction and

OM&R Costs
Component Construction Cost Annual OM&R Cost
Completed
Transmission Pipeline (buried) $30,940,000 $773,500
Bulk Distribution Pipelines, Pump
Stations, and Storage Reservoirs $39,588,547 $1,003,956
Existing Groundwater Wells NA 2 $85,620
Minot WTP $24,000,000 $4,000,000
High Service Pump Station and
Reservoir at Minot WTP $14,075,578 $422,267
Rugby Water Treatment Facility
Upgrades P $1,795,000 NA
Total Completed $110,399,125 $6,285,343
Proposed
Minot WTP Upgrades © $11,375,000
Bulk Distribution Pipelines and
Pump Stations and Storage
Reservoirs $38,546,000 $993,000
South Prairie Reservoir $3,023,000 $41,000
Intake and Pump Station at Lake
Sakakawea (2 options)
Modify SCPP $13,910,000 $1,099,000
Adjacent to SCPP $22,900,000 $1,207,000
Biota WTP and Pump Station
(5 options)
Chlorination $28,300,000 $1,200,000
Chlorination/UV $29,800,000 $1,500,000
Enhanced Chlorination/UV $47,800,000 $1,800,000
Conventional Treatment $66,700,000 $2,300,000
Microfiltration $90,600,000 $2,400,000

Total Proposed

$95,150,000 — $166,440,000

$3,333,000 — $4,641,000

Overall Total ¢

$205,600,000 — $276,800,000

$9,600,000 — $10,900,000

Notes:

2 NA = Not applicable as a Project cost.

b OM&R costs of the Rugby WTP are not a Project cost.
¢ Estimated OM&R costs for Minot WTP upgrades are included in the "Completed” section above.
4 Alternative total is rounded to the nearest $100,000.
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Missouri River Alternative Options

Lake Sakakawea Intake Options

Each of the Missouri River alternatives would require an intake structure and pump station to
collect water from Lake Sakakawea and convey it to the Minot WTP for Project use. As
previously mentioned, two intake options were evaluated; each was designed to meet the peak
day demand. The intake options include the following:

= Modifications at the SCPP
= Adjacent to the SCPP

Modifications at the SCPP

The SCPP is located on the north shore of Lake Sakakawea immediately adjacent to U.S.
Highway 83 and is owned and operated by Reclamation (Figure 2-11). The facility pumps water
from Lake Sakakawea to Audubon Lake to serve the McClusky Canal and other features of the
Garrison Diversion Unit. The SCPP’s location and the fact that it is equipped with redundant
pumping units make it suitable for modification to house and operate pumping equipment for the
Project. An agreement between Reclamation and the Project sponsor would be necessary for the
use of this federal facility for Project purposes.

Modifications to the SCPP would include complete removal of one of the three existing pumping
units, revising the floor plan, and installing pumps and piping appurtenances specific to Project
purposes (Appendix C of Appendix J). The discharge pipe would exit the building within the
existing SCPP discharge pipe and run below the bridge and up the slope to the top of the forebay,
then turn north and run parallel to the access road and between the access road and the railroad
(Figure 2-18).
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Figure 2-18 Modifications at the SCPP Intake Option

Costs associated with this intake option are presented in Table 2-15 for each of the two Missouri
River alternatives; these costs were developed based on an appraisal-level design. The methods
and sources of information used in developing the construction and OM&R costs estimates are
provided in Appendix F of Appendix J.

2-45



Chapter Two - Alternatives

Northwest Area Water Supply Project

Final SEIS
Table 2-15  Cost Estimates for Modifications at the SCPP Intake and Pump Station
Missouri River and Missouri River and
Conjunctive Use Groundwater

Construction Annual OM&R Construction Annual OM&R
Description Cost Cost Cost Cost
Demolition and Removal $2,409,000 $2,409,000
Site Work and Buildings $7,726,000 $7,726,000
Pumping Units $2,023,000 $971,000 $2,098,000 $1,084,000
Flow Meter, Generator, Surge $1,094,000 $1,094,000
Tank
36-inch Pipeline Connection $583,000 $15,000 $583,000 $15,000
Total $13,835,000 $986,000 $13,910,000 $1,099,000

Note: Costs in the table are rounded.

Adjacent to the SCPP

This option involves a new intake and pump station structure located immediately north of the
SCPP (Figure 2-19). The intake screen would be located in the lake just west of the SCPP
forebay, at a location where the intake could be graded to provide a minimum of 5 to 6 feet of
submergence and at an elevation of 1,770 feet mean sea level. The intake screen structure would
be connected to the pump station via a pipeline. The pump station building would include the
pumps, surge tank, discharge line, control room, electrical room, and generator room

(Appendix C in Appendix J). Two power poles and a power transformer would be added at the
intake site.
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Figure 2-19 Adjacent to the SCPP Intake Option

Evaluations of costs associated with this option are presented in Table 2-16. Like the other intake
option, these costs were developed during the appraisal-level design. The methods and sources of
information used in developing the construction and OM&R cost estimates are provided in
Appendix F of Appendix J.

Table 2-16  Adjacent to SCPP Intake Option Construction and OM&R Cost Estimates
IS Rlveruzr;d CoUELEE Missouri River and Groundwater
Construction Annual OM&R Construction Annual OM&R
Description Cost Cost Cost Cost
Site Work and Buildings $14,356,000 $14,356,000
Pumping Units $1,929,000 $2,304,000
$1,049,000 $1,195,000
Flow Meter, Surge Tank, $2.390,000 $2.390,000
Electrical
Cofferdam $3,364,000 $3,364,000
36-inch Pipeline Connection $486,000 $12,000 $486,000 $12,000
Total $22,525,000 $1,061,000 $22,900,000 $1,207,000

Note: Costs in the table are rounded.
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Biota WTP Options

The U.S. government has not developed water treatment standards, rules, or regulations
specifically for use in reducing the risk of an introduction of an invasive species through
interbasin water transfers. However, the United States, in its Secretarial Determination, as
required under the Dakota Water Resources Act of 2000, has committed to disinfect water to
inactivate 3 logs of Giardia and 4 logs of virus prior to water entering the Hudson Bay basin.

Five Biota WTP options were evaluated for the Missouri River alternatives to reduce the risk of a
Project-related transfer of AIS into the Hudson Bay basin. The options were designed to provide
a range of treatment methods, starting with disinfection and incrementally adding water
treatment technologies to target different types of pathogens and biota, and increasing the level
of protection with each option. The Biota WTP options were designed at the appraisal level,
consistent with other components proposed in the action alternatives. The methods and sources
of information used in developing the designs and cost estimates are provided in Appendix J. At
this level of design, the estimated costs should only be used for comparison of the alternatives.
The Biota WTP options include:

= Chlorination Treatment

= Chlorination/UV Inactivation Treatment

= Enhanced Chlorination/UV Inactivation Treatment
= Conventional Treatment

= Microfiltration Treatment

The proposed Biota WTP facility would be located on a 41-acre site in Max (Figure 2-20), and
each option has been designed for the Project’s peak day demand. All options would convey
treated water to the existing Minot WTP in the buried transmission pipeline, which was
constructed with additional safeguards (described in the Previously Constructed Project
Components section) to reduce the risk of a Project-related transfer of AIS into the Hudson Bay
basin. The annual OM&R estimates include labor, chemical costs, and energy requirements
(Appendix J).

Giardia, viruses, and Cryptosporidium have been used as surrogates for the selected AlS to
quantify the level of inactivation that would be attained for each treatment process. Quantities
are measured using “log inactivation,” which is a measure of the percent of biota that are
inactivated and/or removed as a result of a treatment process. For example, 2-log, 3-log, 4-log,
and 5-log inactivation corresponds to 99 percent, 99.9 percent, 99.99 percent, and 99.999 percent
inactivation/removal, respectively. Myxobolus cerebralis (whirling disease) is a fish pathogen
that is resistant to certain types of water treatment technologies. The potential to treat for this
type of biota is evaluated for each option.
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Figure 2-20 Proposed Biota WTP Site in Max, North Dakota

Chlorination Treatment Option

The Chlorination Treatment Option has been carried forward from previous NEPA analysis for
the Project. The previous analysis has been reviewed and updated to ensure that its design is
consistent with the other Biota WTP options. This option would include chemical disinfection of
the raw water using free chlorine followed by ammonia addition to form chloramines.
“Chloramines” are a disinfection residual maintained in the transmission pipeline that help to
control biofilm and provide additional disinfection inside the pipe.
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Figure 2-21 shows the main treatment processes included in the Chlorination Treatment Option.
Water would enter the Biota WTP and be treated with free chlorine. The design of this option
includes sufficient levels of contact time between the Biota WTP and the basin divide to achieve
disinfection. Design details for this option are included in Appendix J.

: ; . Chlorine/ 'Q_' To Minot WTP
MIF?SZE” Chloramines

Figure 2-21  Chlorination Process Flow Diagram

The Chlorination Treatment Option would provide 3-log inactivation of Giardia and greater than
4-log inactivation of viruses. A disinfection study was completed to determine the effectiveness
of chlorine and chloramines for the Project; details of the study methods and results are
presented in the Northwest Area Water Supply Project Chloramine Challenge Study — Final
Report (Houston Engineering et al. 1995). This option would not provide protection against
organisms that are resistant to chlorine disinfectants, such as Cryptosporidium, before the water
is conveyed in the buried transmission pipeline into the Hudson Bay basin. Treatment for these
types of organisms would be provided at the Minot WTP. Myxobolus cerebralis has been used in
the past for comparison to other types of species that may be resistant to certain types of
treatment. Table 2-17 shows the log inactivation credits this option would achieve on a variety of
target species of biota. Since this option does not include removal of biota, the waste stream at
Minot WTP would be contained and disposed of in the Missouri River basin or an approved
inbasin landfill.

Table 2-17  Chlorination Treatment Option Log-Inactivation

Chloramination
Target Biota Chlorine (Transmission Pipeline) Total Log-Inactivation
Giardia 2.7 0.3 3
Viruses >4 0.5 >4
Cryptosporidium 0 0 0
Myxobolus cerebralis? 0 0 0

Note:

2 Log inactivation for Myxobolus cerebralis was based on Hedrick et al. 2008. Inactivation with chlorine was assumed to be zero
as chlorine doses employed by Hedrick et al. far exceeded those used in development of this option.

Source: Table IV.B-2. EPA, National Primary Drinking Water Regulations: Long Term 2 Enhanced Surface Water Treatment Rule,
40 Code of Federal Regulations Parts 9, 141, and 142, January 5, 2006

Estimated costs associated with the Biota WTP and pump station for this option are presented in
Table 2-18. The estimated total construction cost for the chlorination treatment is $28.3 million,
and the annual OM&R cost is estimated at $1.2 million.
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Table 2-18  Chlorination Treatment Option Cost Estimates

Description Construction Cost Estimate Annual OM&R Cost Estimate
Site Work and Buildings $16,450,617

Process Equipment $10,090,325 $1,200,000

Pumping Units $1,800,163

Total $28,300,000 $1,200,000

Note: Values in the table are rounded.

This option has the potential to form disinfection byproducts (DBPs), which may be formed
when naturally occurring organic matter (precursors) in water reacts with chemicals added for
disinfection during the water treatment process. SDWA regulations have been established for
DBPs. Once formed, DBPs such as trihalomethanes and haloacetic acids are small molecules and
therefore difficult to remove.

The potential formation of DBPs was investigated during the alternatives formulation process.
Under the proposed Missouri River alternatives, raw water would be transported in a buried
transmission pipeline for approximately 15 miles to a proposed Biota WTP where treatment
would occur; then the treated water would be conveyed approximately 30 miles in another
segment of the buried transmission pipeline to the Minot WTP. The Biota WTP options include
disinfection and therefore would have the potential to form DBPs in the main transmission
pipeline if the precursors were not removed prior to disinfection at the Biota WTP. To address
this concern, a study was completed to characterize the potential DBP formation for the Project
(Montgomery Watson Harza and Houston Engineering 2007). This study determined that a free
chlorine contact time of 60 minutes could be used without excessive DBP formation. Based on
this study, Reclamation has determined that none of the Biota WTP options would exceed
established regulations for DBPs at the appraisal-level design stage.

For this Biota WTP option, as a means of responding to potential future changes in the
environment, Reclamation would prepare an adaptive management plan. Development of this
plan is described in the “Adaptive Management” section of Chapter 4. This plan would develop
and implement a strategy to optimize the treatment processes at the Biota WTP to ensure that the
finished water quality meets the locational running annual averages for trihalomethanes and
haloacetic acids five at all compliance locations served by the Project. This adaptive
management plan process would be extended to all future National Primary Drinking Water
Regulations (NPDWRS) to ensure compliance.

Chlorination/UV Inactivation Treatment Option

The Chlorination/UV Inactivation Treatment Option includes UV irradiation followed by
chlorine disinfection and conversion to chloramines. Irradiation with UV would be used to
inactivate chlorine-resistant biota such as Cryptosporidium and Myxobolus cerebralis.
Figure 2-22 shows the main treatment processes included in this option.
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Figure 2-22  Chlorination/UV Inactivation Treatment Option

This option would be designed to provide 3-log inactivation of Giardia and 4-log inactivation of
viruses (Table 2-19). As described in the Chlorination Treatment Option, chemical disinfection
alone does not provide protection against organisms, such as Cryptosporidium, that are resistant
to disinfectants like chlorine. This option would also include UV disinfection designed to
achieve 3-log inactivation of Cryptosporidium and other similar types of organisms. Design
details are included in Appendix J. Since this option does not include removal of biota, the waste
stream at Minot WTP would be contained and disposed of in the Missouri River basin or an
approved inbasin landfill.

Table 2-19  Chlorination/UV Treatment Option Log-Inactivation

Chloramination

(Transmission Total Log-
Target Biota UV Irradiation Chlorine Pipeline) Inactivation
Giardia 3.0 0.63 0.30 >3
Viruses 0.5 >4 0.5 >4
Cryptosporidium 3.0 0 0 3.0
Myxobolus cerebralis 2 >4 0 0 >4

Note:

& UV log-inactivation for Myxobolus cerebralis was based on Hedrick et al. 2008. Inactivation with chlorine was assumed to be
zero as chlorine doses employed by Hedrick et al. far exceeded those used in development of this option.

A summary of the estimated costs associated with this option are presented in Table 2-20.
Methods and sources of information used in developing the construction and OM&R cost
estimates are provided in Appendix J. The total construction cost is approximately $29.8 million,
and the annual OM&R cost is estimated at $1.5 million.

Table 2-20  Chlorination/UV Inactivation Treatment Option Cost Estimates

Description Construction Cost Estimate Annual OM&R Cost Estimate
Site Work and Buildings $14,466,553

Process Equipment $13,733,527 $1,500,000

Pumping $1,606,406

Total $29,800,000 $1,500,000

Note: Values in the table are rounded.

As discussed in the previous option, DBPs can form when disinfection occurs prior to the
removal of precursors through filtration. This Biota WTP option does not include filtration;
therefore, DBP formation could be a potential concern for the Project.
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For this Biota WTP option, as a means of responding to potential future changes in the
environment, Reclamation would prepare an adaptive management plan. Development of this
plan is described in the Adaptive Management section of Chapter 4. This plan would develop
and implement a strategy to optimize the treatment processes at the Biota WTP to ensure that the
finished water quality meets the locational running annual averages for trihalomethanes and
haloacetic acids five at all compliance locations served by the Project. This adaptive
management plan process would be extended to all future NPDWRs to ensure compliance.

Enhanced Chlorination/UV Inactivation Treatment Option

The Enhanced Chlorination/UV Inactivation Treatment Option includes pressure filtration,
followed by UV irradiation, chlorine disinfection, and conversion to chloramines. These
processes are the same as described for the previous two options, with pressure filtration being
added to reduce the Project-related risk of transfer of AIS into the Hudson Bay basin. Figure 2-
23 shows each of the treatment processes included.

v

i ; . Pressure y Chlorine/ _,Q—»To Minot WTP
Missold Q Filtration '®_' Chloramines

River oV
Irradiation
Figure 2-23 Enhanced Chlorination/UV Inactivation Treatment Option

This option would provide coagulation, followed by pressure filtration, which has been included
as an enhancement to the chlorination/UV inactivation process. Pressure filtration would provide
a physical barrier to remove particles from the Missouri River water. This is particularly
important during any unexpected high-turbidity events, when turbidities are above 10
nephelometric turbidity units (NTUSs). Turbidities up to 10 NTUs have been shown not to affect
the UV dose-response of separately added microorganisms (Reclamation 2007a; EPA 2006).
This option would include monitoring of the raw water turbidity and would operate the pressure
filtration system when source water turbidity exceeded 7 NTUs as a safety factor. When raw
water turbidities are below the 7-NTU threshold, the option was designed to allow the raw water
to bypass the pressure filtration system and go directly through the UV irradiation and remaining
processes included in the option. A pilot-scale water treatment study completed in 2007 showed
that turbidity levels in the Missouri River during the test period never exceeded a sustained 10
NTU (Montgomery Watson Harza and Houston Engineering 2007). The pressure filtration
process would provide an additional level of treatment by reducing turbidity and providing a
physical barrier. The coagulant added prior to filtration (Appendix J) has been included to ensure
that the filtration system would effectively reduce turbidity levels.

In addition to the log-inactivation provided by the disinfection and UV, the pressure filter would
provide biota removal of Giardia (1-log) and Cryptosporidium (1-log), when operated. The
pressure filters also would provide an operational benefit to the UV irradiation system by
enhancing the water quality (i.e., lower turbidity and higher UV transmittance). The log
inactivation that would be achieved for this option is summarized in Table 2-21. Since this
option does not include removal of biota at all times, the waste stream at Minot WTP would be
contained and disposed of in the Missouri River basin or an approved inbasin landfill.
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Table 2-21  Enhanced Chlorination/UV Treatment Option Log-Inactivation and/or

Removal
Pressure uv Chloramination Total Log-
Target Biota Filtration # | Irradiation | Chlorine | (Transmission Pipeline)| Inactivation
Giardia 1b 3.0 0.63 0.3 >3
Viruses 0 0.5 >4 0.5 >4
Cryptosporidium 1b 3.0 0 0 >3
Myxobolus cerebralis © 1b >4 0 0 >4

Notes:

a8  Log-inactivation values from California Surface Water Treatment Alternative Filtration Technology Demonstration Report, June
2001, and includes a 1-log safety factor from the inactivation values demonstrated from the pilot testing as recommended by the
California Department of Health Services.

When the pressure filter is in operation and achieving finished water turbidity comparable to conventional filtration, and as
documented in a pilot study completed prior to design.

¢ UV log-inactivation for Myxobolus cerebralis was based on Hedrick et al. 2008. Inactivation with chlorine was assumed to be
zero as chlorine doses employed by Hedrick et al. far exceeded those used in development of this option. Pressure filtration log-
removal for Myxobolus cerebralis was based on comparison of particle size with Cryptosporidium oocysts.

Source: Table IV.B-2. EPA, National Primary Drinking Water Regulations: LT2ESWTR, 40 Code of Federal Regulations Parts 9,
141, and 142, January 5, 2006

A summary of the estimated costs associated with the option are presented in Table 2-22.
Methods and sources of information used in developing the construction and OM&R cost
estimates are provided in Appendix J. For purposes of estimating OM&R costs, the pressure
filtration system and related pump station was conservatively estimated to operate approximately
30 percent of the time. The total estimated construction cost is approximately $47.8 million, and
the annual OM&R costs are estimated at approximately $1.8 million.

Table 2-22  Enhanced Chlorination/UV Inactivation Treatment Option Cost Estimates

Description Construction Cost Estimate Annual OM&R Cost Estimate
Site Work and Buildings $18,428,603

Process Equipment $26,334,083 $1,800,000

Pumping Units $3,007,132

Total $47,800,000 $1,800,000

Note: Values in the table are rounded.

This Biota WTP option includes filtration; however, since the pressure filters operate only under
certain water quality conditions, the concern regarding the potential formation of DBPs is
relevant to this option, as in the two previous options.

Under this Biota WTP option, as a means of responding to potential changes in the environment
in the future, Reclamation would prepare an adaptive management plan. Development of this
plan is described in the Adaptive Management section of Chapter 4. This plan would develop
and implement a strategy to optimize the treatment processes at the Biota WTP to ensure that the
finished water meets the locational running annual averages for trihalomethanes and haloacetic
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acids five at all compliance locations served by the Project. This adaptive management plan
process would be extended to all future NPDWRs to ensure compliance.

Conventional Treatment Option
“Conventional treatment” is defined as a series of processes, including coagulation, flocculation,
sedimentation, and filtration, resulting in substantial particulate removal (40 CFR 141.2).

The Conventional Treatment Option was evaluated in the previous EIS for the Project
(Reclamation 2008) and was re-evaluated for the SEIS. This option includes coagulation and
flocculation, followed by sedimentation (clarification) via dissolved air flotation (DAF).
“Sedimentation” is defined as a process for removal of solids before filtration by gravity or
separation (40 CFR 141.2). The DAF process removes particles through floatation and therefore
is considered a type of sedimentation. The clarified water would then be filtered through dual
media filters, treated with UV irradiation, and chemically disinfected with chlorine, followed by
conversion to chloramines. UV disinfection has been shown to be effective against protozoa
including Cryptosporidium and Giardia, and Myxobolus cerebralis (Hedrick et al. 2007, 2008).
Figure 2-24 shows the process flow diagram for this option. Design details for each of these
processes are described in the report Water Treatment Plant for Biota Removal and Inactivation
Appraisal Level Design & Cost Estimates (Reclamation 2007b) and supplemented in

Appendix J.

; ; »| Coagulation/ N o Gravity O »| _Chlorine/ ,Q—> To Minot WTP
Mgif/g?" Flocculation » DAF “|  Filtration Chloramines
uv
Irradiation

Figure 2-24 Conventional Treatment Option

The DAF process provides the pretreatment step by floating small particles instead of settling
them by gravity as in gravity sedimentation. This process has proven to be effective by using
minute air bubbles to float light flocculant that is skimmed off and removed, leaving clearer
water underneath. It is categorized as a “high rate clarification process” by the Ten States
Standards (Great Lakes — Upper Mississippi River Board of State and Provincial Public Health
and Environmental Managers 2007) and has been shown to provide effective clarification at
higher loading rates than traditional sedimentation (Reclamation 2007b). The media filtration
step uses a combination of silica sand below anthracite coal to remove particles as well as
biological components, and also increases the effectiveness of both UV disinfection and
chlorine/chloramines at inactivating organisms.

The Conventional Treatment Option was designed to inactivate and remove biota within the raw
water from a Missouri River source. Therefore, the disposal of waste streams from Minot WTP
would not be required. Table 2-23 shows the log removal (DAF and media filtration) and
inactivation (UV, chlorine, and chloramination) for each of the treatment processes.
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Conventional Treatment Option Log-Inactivation and Removal Credits

DAF and Chloramination

Media uv (Transmission Total Log-
Target Biota Filtration Irradiation Chlorine Pipeline) Inactivation
Giardia 25 3 0.63 0.3 >3
Viruses 2 0.5 >4 0.5 >4
Cryptosporidium 25 3 0 0 >3
Myxobolus
cerebralis 2 2:5 >4 0 0 >4

Note:

2 UV log-inactivation for Myxobolus cerebralis was based on Hedrick et al. 2008. DAF and media filtration log-removal for
Myxobolus cerebralis was based on comparison of particle size with Cryptosporidium oocysts. Inactivation with chlorine was
assumed to be zero as chlorine doses employed by Hedrick et al. far exceeded those used in development of this option.

The cost estimate for this option was developed in the same manner as the other Biota WTP
options, and the costs are summarized in Table 2-24. The estimates previously developed by
Reclamation (Reclamation 2007b) were updated to reflect current construction costs. The result
is a total construction cost estimate of approximately $66.7 million and an OM&R cost of
approximately $2.3 million per year.

Table 2-24  Conventional Treatment Option Cost Estimates

Description Construction Cost Estimate Annual OM&R Cost Estimate
Site Work and Buildings $21,669,398

Process Equipment $37,169,356 $2,300,000

Pumping $7,875,611

Total $66,700,000 $2,300,000

Note: Values in the table are rounded.

The potential concerns associated with the formation of DBPs for this Biota WTP option are
much lower because the option includes filtration prior to disinfection. This Biota WTP option
also provides flexibility for adaptations in the treatment processes to address these and other
concerns related to compliance with the SDWA now and into the future. For this option,
Reclamation would prepare an adaptive management plan. Development of this plan is described
in the Adaptive Management section of Chapter 4. This plan would develop and implement a
strategy to optimize the treatment processes at the Biota WTP to ensure that the finished water
meets the locational running annual averages for trihalomethanes and haloacetic acids five at all
compliance locations served by the Project. This adaptive management plan process would be
extended to all future NPDWRs to ensure compliance.
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Microfiltration Treatment Option

The Microfiltration Treatment Option was also evaluated in the previous EIS for the Project
(Reclamation 2008) and was re-evaluated for the SEIS. This option includes the same basic
concepts as the Conventional Treatment Option; however, it includes a more effective type of
filtration called “microfiltration.” Microfiltration can remove smaller particles from the water
than the media filtration included in the Conventional Treatment Option. This option includes
coagulation to form pin-floc (pretreatment), and microfiltration using membranes, along with
UV disinfection and chlorine/chloramines disinfection, as shown in Figure 2-25.

i ; ,| Coagulation/ < TN .| Chlorine/ To Minot WTP
M&?,g?” Flocculation » MF '\l_l/ | Chloramines —'Q
uv
Irradiation

Figure 2-25 Microfiltration Treatment Option

The coagulation/flocculation process includes the addition of chemicals by slow mixing to form
a floc around particles, which then can be readily removed by the membranes. The
microfiltration system has two distinct stages where the backwash wastewater from the first
stage is feed water for the second stage. This reduces backwash waste and increases the recovery
of the system (Reclamation 2007a). Microfiltration is proven to be very successful in removing
turbidity, with typical product water of less than 0.1 NTU. The process also results in a
consistent treated water quality that is basically independent of raw water quality in most
situations (American Water Works Association 2005), which improves the effectiveness of the
disinfection/UV process.

Table 2-25 includes the log-inactivation and removal credits assumed for each of the treatment
processes included in this option. The UV disinfection system provides inactivation of protozoa
including Cryptosporidium, Giardia, and Myxobolus cerebralis (Hedrick et al. 2007, 2008).
Followed by the addition of free-chlorine for increased disinfection for Giardia, bacteria, and
viruses, the final step would be the conversion of the free chlorine to chloramines for a pipeline
residual (Reclamation 2007). This option is designed to provide inactivation and removal of
biota in the raw water from the Missouri River. Therefore, the disposal of waste streams from
Minot WTP will not be required.

Table 2-25 Microfiltration Treatment Option Log-Inactivation and/or Removal Credits
Chloramination

uv (Transmission Total Log-
Target Biota Microfiltration Irradiation Chlorine Pipeline) Inactivation
Giardia 4 3 0.63 0.3 >3
Viruses 0.5 0.5 >4 0.5 >4
Cryptosporidium 4 3 0 0 >3
Myxobolus
cerebralis 2 4 >4 0 0 >4
Note:

& UV log-inactivation for Myxobolus cerebralis was based on Hedrick et al. 2008. Microfiltration log-removal for Myxobolus

cerebralis based on comparison of particle size with Cryptosporidium oocysts. Inactivation with chlorine was assumed to be zero

as chlorine doses employed by Hedrick et al. far exceeded those used in development of this option.

Source: Table IV.B-2. EPA, National Primary Drinking Water Regulations: LT2ESWTR, 40 Code of Federal Regulations Parts 9,
141, and 142, January 5, 2006

2-57




Chapter Two - Alternatives Northwest Area Water Supply Project
Final SEIS

The cost estimate for this option was developed in the same manner as the Conventional
Treatment Option and is shown in Table 2-26. This estimate was originally developed in the
report, Water Treatment Plant for Biota Removal and Inactivation Appraisal Level Design &
Cost Estimates (Reclamation 2007b), and was updated to reflect current construction costs as
detailed in Appendix J. The total estimated construction cost of this option is $90.6 million, with
annual OM&R costs of approximately $2.4 million.

Table 2-26 ~ Microfiltration Treatment Option Cost Estimates

Description Construction Cost Estimate Annual OM&R Cost Estimate
Site Work and Buildings $22,097,856

Process Equipment $60,640,844 $2,400,000

Pumping $7,875,611

Total $90,600,000 $2,400,000

Note: Values in the table are rounded.

As discussed in the Conventional Treatment Option, the potential for formation of DBPs for this
option are much lower because the option includes filtration prior to disinfection. This Biota
WTP option also provides flexibility for adaptations in the treatment processes to address these
and other concerns related to compliance with the SDWA now and into the future. For this
option, Reclamation would prepare an adaptive management plan. Development of this plan is
described in the Adaptive Management section of Chapter 4. This plan would develop and
implement a strategy to optimize the treatment processes at the Biota WTP to ensure that the
finished water meets the locational running annual averages for trihalomethanes and haloacetic
acids five at all compliance locations served by the Project. This adaptive management plan
process would be extended to all future NPDWRs to ensure compliance.

Summary of Biota WTP Options

Each of the options includes a combination of treatment processes that reduces the potential risk
of a Project-related transfer of AIS into the Hudson Bay basin. The Biota WTP options represent
a full range of available water treatment technologies. They are listed in the order of their
relative treatment inactivation/removal capability, with the Chlorination Treatment Option
providing the lowest level of biota treatment and the Microfiltration Treatment Option providing
the highest level of biota treatment prior to the water being conveyed in the buried transmission
pipeline to the Minot WTP, which is located in the Hudson Bay basin. As would be expected, the
cost of biota treatment increases with increased inactivation and removal efficiency. Table 2-27
provides a matrix showing the treatment processes included with each Biota WTP option being
considered. Chapter 4 includes a detailed description and discussion of the risks and
consequences associated with AlS.
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Table 2-27  Proposed Biota Treatment Options and Treatment Processes Matrix
s A Proposed Biota Treatment Options

Processes (within
the Missouri River

Chlorination/

Enhanced
Chlorination /

Conventional

Basin) Chlorination |UV Inactivation | UV Inactivation Treatment |Microfiltration
Pre-Treatment X X X

Media Filtration

(approx. 5.0 microns) X X

Membrane Filtration

(approx. 0.1 micron)

UV Disinfection X X X X
Chemical Disinfection

(chlorine/chloramines) X X X X X

Relative Treatment Standards
The U.S. government has not developed water treatment standards, rules, or regulations
specifically for use in reducing the risk of an introduction of an invasive species through
interbasin water transfers. However, extensive research has gone into the development of
standards, rules, and regulations for treating drinking water to reduce risks of transmitting
pathogens to humans. The SDWA sets forth the treatment measures that must be taken to
effectively reduce the risk for transmission of human health diseases through drinking water
systems. The EPA is responsible for developing regulations designed to comply with the SDWA
and ensure that public water supplies used for human consumption provide for adequate
treatment to reduce the risks of disease transmission to humans to an acceptable level.

Therefore, the SDWA and the associated research provide the best available information to

compare treatment capabilities. The SDWA regulates Giardia, Cryptosporidium, and viruses as
human health pathogens for drinking water systems. In the absence of interbasin water transfer
treatment standards, the SDWA and the (NPDWRs can be used as a basis of comparison to

evaluate treatment efficiency. The SDWA and NPDWRs set reduction standards, including the
requirements of 3-log (99.9 percent) removal/inactivation of Giardia and 4-log (99.99 percent)
removal/inactivation of viruses.

To address concerns of other disinfection-resistant protozoa such as Cryptosporidium, the Long
Term 2 Enhanced Surface Water Treatment Rule was established by EPA and requires up to 2.5
logs (99.68 percent) of additional reduction (removal/inactivation), depending upon the levels of
Cryptosporidium found in the source water, using bin classifications. “Bin classifications” are
categories assigned to a drinking water treatment plant based on the Cryptosporidium data
collected from the source water for 2 years and calculating an annual mean concentration. Based
upon these concentrations, drinking water systems are classified as bin 1, 2, 3or 4. Bin 1
classification requires no additional treatment, and bins 2, 3, and 4 would require 1.0, 2.0, and
2.5 logs of reduction/inactivation for Cryptosporidium, respectively (Table 2-28). The source
water testing for the EPA’s Long Term 2 Enhanced Surface Water Treatment Rule has not been
completed for drinking water systems in this area; therefore, Missouri River Cryptosporidium
data are not available. The best available information suggests that the Missouri River water
would be categorized as bin 1 based on the nature of the watershed, requiring the lowest level of
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reduction under the EPA rule. Nonetheless, UV disinfection was designed for 3-log inactivation
(bin 4) for Cryptosporidium and Giardia as an additional risk reduction method in the Missouri
River alternatives.

In addition, DBPs and cynobacterial toxins could be of concern to the Project, which is
responsible for providing a safe and reliable source of water that meets SDWA requirements. As
previously explained, DBPs can be formed when raw water is disinfected prior to filtration.
Algae blooms could increase in the raw water as a result of potential increased temperatures due
to climate change. When disinfection occurs, toxins can be released into the water; these toxins
are difficult to remove once released from the organism. The Conventional Treatment and
Microfiltration Biota WTP options, which include continuous filtration, would address both of
those concerns from a drinking water perspective.

Table 2-28  Comparison of Biota Inactivation/Removal Effectiveness and Construction

Costs
Biota Annual
Treatment Myxobolus Construction OM&R
Option Viruses | Cryptosporidium | Giardia cerebralis Costs Costs
Chlorination >4 0 3 0 $28,300,000 $1,200,000
Chlorination/
UV Inactivation >4 3 >3 >4 $29,800,000 $1,500,000
Enhanced
Chlorination/
UV Inactivation >4 >3 >3 >4 $47,800,000 $1,800,000
Conventional
Treatment >4 >3 >3 >4 $66,700,000 $2,300,000
Microfiltration >4 >3 >3 >4 $90,600,000 $2,400,000

Note: Values in the table are rounded.

Summary of Construction and OM&R Costs
This section describes costs of the proposed alternatives and contains T e e ]

the best available current information on the costs of the action only be used for comparative
alternatives for the purpose of analysis and comparison. Table 2-29 L TREEES e 2ElLEY

. . . . . the differences between
includes estimates of construction costs, along with the estimated e

OM&R costs of each alternative evaluated. Annual OM&R costs

include all facilities, not only those required for the expanded capacity.
Detailed construction cost estimates for all alternatives are included in Appendix F of Appendix J.
These cost estimates should only be used to compare alternatives. All alternative estimates were
developed using the same assumptions and unit prices, so these are directly comparable from a
cost standpoint. The upper portion of the table shows completed components, and these costs are
the same for each alternative.
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Table 2-29  Summary of Construction Cost Estimates by Alternative

Alternatives
Groundwater Groundwater Missouri River Missouri
with with Recharge |and Conjunctive River and
Component Recharge and Souris River Use Groundwater
Completed
Transmission Pipeline
(buried) $30,940,000 2 $30,940,000 2 $30,940,000 $30,940,000
Bulk Distribution Pipelines
and Pump Stations $36,609,696 $36,609,696 $36,609,696 $36,609,696
Minot WTP Upgrades $24,000,000 $24,000,000 $24,000,000 $24,000,000
High Service Pump Station
and Reservoir at Minot WTP $14,075,578 $14,075,578 $14,075,578 $14,075,578
Storage Reservoirs $2,978,851 $2,978,851 $2,978,851 $2,978,851
Rugby Water Treatment
Facility Upgrades $1,795,000 $1,795,000 $1,795,000 $1,795,000
Proposed
Recharge Facilities — Minot
and Sundre Aquifers $47,735,000 $47,735,000
Groundwater Collection
Facilities $8,417,000 $7,115,000
Minot WTP Upgrades $11,470,000 $13,336,000 $11,640,000 $11,375,000
Bulk Distribution Pipelines
and Pump Stations and
Storage Reservoirs $38,546,000 $38,546,000 $41,569,000 $41,569,000
Intake and Pump Station at
Lake Sakakawea (2 options)
Modify SCPP $13,835,000 $13,910,000
Adjacent to SCPP $22,525,000 $22,900,000
Biota WTP and Pump
Station (5 options)
Chlorination $28,300,000 $28,300,000
Chlorination/UV $29,800,000 $29,800,000
Enhanced Chlorination/UV $47,800,000 $47,800,000
Conventional Treatment $66,700,000 $66,700,000
Microfiltration $90,600,000 $90,600,000
Total Completed $110,399,125 $110,399,125 $110,399,125 $110,399,125
$95,344,000 — $95,150,000 —
Total Proposed $106,168,000 $106,732,000 $166,334,000 $166,440,000
$205,700,000 — $205,600,000 —
Overall Total $216,600,000 $217,100,000 $276,700,000 $276,800,000
Notes:

& Main transmission pipeline costs have been incurred; however, under the inbasin alternatives, no beneficial use for this pipeline

has been identified.

Values in the table are rounded.
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Alternatives

Groundwater
with Recharge Missouri River
Groundwater and Souris and Missouri River

Component with Recharge River Conjunctive Use | and Groundwater
Completed
Existing Components $6,830,143 $6,850,143 $6,305,343 $6,285,343
Proposed
Recharge Facilities — $641,000 $641,000
Minot and Sundre
Aquifers
Groundwater Collection $339,000 $339,000
Facilities
Minot WTP Upgrades 2
Bulk Distribution $993,000 $993,000 $1,034,000 $1,034,000
Pipelines and Pump
Stations and Storage
Reservoirs
Intake and Pump Station at Lake Sakakawea (2 options)

Modify SCPP $986,000 $1,099,000

Adjacent to SCPP $1,061,000 $1,207,000
Biota WTP and Pump Station (5 options)

Chlorination $1,200,000 $1,200,000

Chlorination/UV $1,500,000 $1,500,000

Enhanced $1,800,000 $1,800,000
Chlorination/UV

Conventional $2,300,000 $2,300,000
Treatment

Microfiltration $2,400,000 $2,400,000
Total Completed $6,830,143 $6,850,143 $6,305,343 $6,285,343
Total Proposed $1,973,000 $1,973,000 $3,220,000 — $3,333,000 —

$4,495,000 $4,641,000
Overall Total $8,803,000 $8,823,000 $9,500,000 — $9,600,000 —
$10,800,000 $10,900,000

Notes:

a2  Estimated OM&R costs for Minot WTP upgrades are included in the Minot WTP estimate in Table 2-29.

Values in the table are rounded.
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Alternatives Considered but Eliminated

According to NEPA, an EIS must consider a full range of alternatives that includes all reasonable
alternatives. An EIS must “rigorously explore and objectively evaluate all reasonable
alternatives, and for alternatives which were eliminated from detailed study, briefly discuss the
reasons for their having been eliminated. Reasonable alternatives include those that are practical
or feasible from the technical and economic standpoint and use common sense, rather than
simply desirable from the standpoint of the applicant.” (Federal Register 46[55])

During the SEIS scoping process, the public commented that Reclamation should explore
reasonable alternatives using water sources other than the Missouri River, such as developing
existing groundwater sources, use of the reverse osmosis treatment process, and integrated
groundwater supplies. As discussed in the Alternatives Development Process section of this
chapter, a rigorous analysis was conducted to identify different ways to meet the purpose and
need of the Project, including potential treatment technologies and water sources. Those
components and/or options that were considered but eliminated during the alternatives
development process are briefly described below. Details of this process are included in
Appendix C.

In preparing the SEIS, Reclamation reviewed previous analyses for the proposed Project. This
review included the Northwest Area Water Supply Project Final Environmental Assessment
(SWC et al. 2001) as well as the previous Northwest Area Water Supply Project Final
Environmental Impact Statement on Water Treatment (Reclamation 2008) that this SEIS is
supplementing. During this review, Reclamation determined that the Basic Treatment Option
(pretreatment, chlorination, and UV inactivation) should not be carried forward for consideration
because it provided limited improvements in treatment effectiveness with a substantial increase
in capital cost (Reclamation 2008) in comparison to the Biota WTP options chosen for
evaluation.

Also, the Final Environmental Assessment (SWC et al. 2001) evaluated intake options at both
Lake Sakakawea and Audubon Lake, but a decision on the intake location was deferred pending
additional engineering and water quality investigations. Audubon Lake is a subimpoundment of
Lake Sakakawea that was formed by construction of the Snake Creek embankment. The
contributing watershed of Audubon Lake is very small, and water levels are controlled almost
entirely by operation of the SCPP, which delivers water from Lake Sakakawea to Audubon Lake.
Thus, Missouri River depletions would be the same using Audubon Lake or Lake Sakakawea as
a water source for the Project. Due to evaporation and limited outflow, concentrations of most
water quality constituents are higher in Audubon Lake than in Lake Sakakawea. As a result,
higher treatment costs and slightly higher potential to form DBPs would be expected with
Audubon Lake water than with water from Lake Sakakawea. Therefore, an intake in Audubon
Lake for the alternatives that would use Missouri River water was considered but eliminated.

During the alternative development process of this SEIS, several sources of water were initially
considered, including the use of inbasin bedrock aquifers, aquifer storage and recovery, and
wastewater treatment. The use of inbasin bedrock aquifers was eliminated due to excessive
depth, poor water quality, potential impacts on nearby wells, and inadequate quantity. Aquifer
storage and recovery was not carried forward for further analysis because it is not a proven
technology for glaciofluvial and bedrock aquifers in North Dakota. Extensive investigations that
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were outside the scope of this EIS would be required to determine feasibility, technical
considerations, and costs. Reusing the City of Minot’s treated wastewater for outdoor water use
to offset a portion of the Project’s potable water demand, and thus reduce the overall demand on
the system, was evaluated but is not considered feasible at this time due to a combination of
factors. These include the high cost of treatment facility upgrades and developing a distribution
system, low rates of outdoor water use, and a customer base that could not use appreciable
quantities of the available reuse water. The potential to reuse treated wastewater from other
communities and rural water systems within the Project Area was not evaluated due to their
relatively small size and limited quantity of wastewater.

Several other initial components of the Missouri River alternatives considered during the
conceptual design phase were not carried forward into the appraisal-level design phase due to
high costs and feasibility, including an intake and pump station located on Lake Sakakawea
northwest of Fort Berthold and east of New Town and a 73-mile transmission line from Lake
Sakakawea northwest of Fort Berthold Indian Reservation to Minot, of which 59 miles represent
a new extension to the intake site that branches off the existing transmission line. These were
eliminated because of the cost of the long transmission line extension to the intake site.
Additionally, implementing these components would require moving the Biota WTP to a new
location southwest of the Basin Divide, requiring the evaluation and acquisition of a new site.
The use of reverse osmosis at the Minot WTP to treat the water to meet secondary standards also
was eliminated during the 10% design because the cost-benefit ratio for using this technology
was very low.

Although included in the Appraisal-Level Design Report (Appendix J), the optional intake
located on the south shore of Lake Sakakawea considered for the Missouri River alternatives was
not carried forward for analysis in the SEIS due to the need to evaluate and acquire a new site
and construct a costly and lengthy extension of the transmission pipeline. This option would also
have required running the pipeline across either Lake Sakakawea or Lake Audubon because the
U.S. Army Corps of Engineers indicated that construction of a buried, pressurized pipeline
would not be allowed in the causeway between the two lakes. Costs would be greater for this
option than for other intake options; it could have schedule implications and potentially could
result in greater environmental impacts.

Identification of the Preferred Alternative

Reclamation has chosen to identify a preferred alternative in this SEIS. According to
Reclamation’s NEPA Handbook (Reclamation 2012b), in identifying a preferred alternative,
Reclamation should consider:

= |f an alternative exists which has consensus of the affected community, is reasonable and
practicable, meets the purpose and need for action, and is within Reclamation’s statutory
authority to implement, Reclamation should designate it as the preferred alternative.

= The preferred alternative should be an alternative that completes the action and that best
meets the purpose and need for the action as defined in the SEIS.
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Reclamation chose a matrix evaluation method that has been established to evaluate several
factors and compare the alternatives to determine the best recommendation for the Project.
Reclamation compared all alternatives in terms of how each addressed the purpose and need (i.e.,
reliability), environmental impacts and non-environmental issues identified during the SEIS
process, and the estimated construction and OM&R costs. Appendix C provides the detailed
rationale for Reclamation's identification of the preferred alternative. Based on this information,
the preferred alternative for the Project has been identified as the Missouri River and
Groundwater Alternative.

In the Draft SEIS, the preferred alternative included the Modifications to the Snake Creek
Pumping Plant as the intake option and Chlorination with UV Inactivation as the Biota WTP
option. EPA submitted comments outlining potential concerns related to drinking water
regulations associated with the Chlorination with UV Inactivation Option. In response to the
concerns and following further consideration of the potential to form DBPs, Reclamation has
identified the Conventional Treatment Option as the preferred Biota WTP option for the
preferred alternative. The identification of this Biota WTP option is based on the Project’s ability
to comply with SDWA regulations and does not reflect the level of treatment necessary to
address the concerns relative to the Project-related risk of AIS transfer. Other options proposed
for the Biota WTP would be sufficient to reduce the Project-related risk for AIS transfer, as
stated in the Draft SEIS. The estimated costs for the preferred alternative are shown in Table 2-
31

Table 2-31 Preferred Alternative Cost Estimate

Construction Cost Annual OM&R
Features Estimate 2 Cost Estimate 2
Existing Components $110,399,125 $6,285,343
Minot WTP Upgrades ° $11,375,000
Bulk Distribution System $38,546,000 $993,000
South Prairie Storage Reservoir $3,023,000 $41,000
:2;?(;(: ggcli:gump Station at Lake Sakakawea $13,900,000 $1,099,000
B T o Punp St
Cost to Complete $133.6 Million $4.4 Million
Total Cost $244 Million $10.7 Million

Notes:
2  All estimated costs in the table are rounded.
b Estimated OM&R costs are included in the existing components.
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With an estimated total construction cost of $244 million and an annual OM&R cost of
approximately $10.7 million, the Missouri River and Groundwater Alternative would provide a
reliable source of high-quality water to the Project Area that would be able to meet the Project
purpose and need through 2060. The preferred alternative would provide Project members with
drinking water that meets both primary and secondary standards. This alternative would not
require additional water permits, would not affect the Souris River or the J. Clark Salyer
National Wildlife Refuge, and would have minimal effects on the Missouri River and related
resources.

The risk of a Project-related transfer and establishment of AIS would be much smaller than the
risk of transfer and establishment through existing non-Project pathways. To reduce the risk of a
Project-related transfer of AIS into the Hudson Bay basin, this alternative would include the
Conventional Treatment Biota WTP option, which provides protection against the organisms of
concern and includes a physical barrier for removal. The Conventional Treatment option also
provides flexibility for the Project sponsor and Reclamation to adapt operations as needed to
comply with SDWA regulations.

When coupled with proposed BMPs and environmental commitments described in Appendix F,
the Missouri River and Groundwater Alternative would have fewer environmental effects than
other alternatives that meet the Project purpose and need. Reclamation has committed to
implement adaptive management planning regarding concerns related to AIS and the treatment
efficacy of the Conventional Treatment Biota WTP. Through adaptive management, treatment
processes can be optimized to address unforeseen changes in water quality in the future.
Adaptive management would not result in reductions to the finished water quality as defined by
the parameters of the Conventional Treatment Biota WTP option (shown in Table 2-23) or cause
a change to the Biota WTP’s ability to meet conventional treatment as defined in 40 CFR 141.2.
Reclamation would coordinate with the Project sponsor, EPA, and others, as appropriate, in
development of an adaptive management framework for the operation and maintenance of the
Conventional Treatment Biota WTP following a decision in the NEPA process. Reclamation’s
role in adaptive management would be related to maintaining compliance with the Boundary
Waters Treaty, and the Project sponsor would be responsible for SDWA compliance and other
drinking water concerns.
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Chapter Three — Affected Environment

Introduction

The affected environment is the geographic area containing :

. Affected Environment: The
resources thgt could be affectqd by new construction geographic area containing resources
required to implement the Project alternatives. (Impacts of | that could be affected by Project
existing Project components already have occurred and are | implementation. The affected

. . . . . environment varies by resource.
described in Appendix A, along with the environmental
commitments that have been implemented.) The affected environment is not the same for all
resources. For resources that would be affected primarily by construction activities (e.g.,
vegetation and agricultural resources), the affected environment typically would be limited to the
construction corridor (assumed to be }2 mile on either side of proposed pipeline segments and
facilities such as pump stations, storage reservoirs, and intake sites). The affected environment
for other resources would be broader. For example, impacts on socioeconomic resources
potentially would extend to communities throughout the Project Area, and the potential impacts
from aquatic invasive species (AIS) could extend into Canada. The affected environment for
each of the resources considered in this analysis, listed in Table 3-1, is defined for each resource
in the discussions below. The description of resources begins with an overview of the ecoregions
in the Project Area, followed by resource-specific discussions. Common and scientific names of
plant, fish, and animal species used in this SEIS are listed in Appendix G.

Table 3-1 Resources and Issues Evaluated

o Water Resources o Vegetation e Indian Trust Assets

o Fisheries and Aquatic e Wetlands and Riparian Areas e Socioeconomics
Invertebrates

Common Wildlife e Environmental Justice

Agquatic Invasive Species

Paleontological Resources
Land Use

Federally Protected Species

Historic Properties

Ecoregions

The Project Area covers parts of three ecoregions: Northwestern Glaciated Plains, Northern
Glaciated Plains, and Northwestern Great Plains (Figure 3-1)." Ecoregions are areas defined by
environmental conditions and natural features. They denote areas of general similarity in
ecosystems and in the type, quality, and quantity of environmental resources. These resources
include hydrology, geology, wildlife, land use, climate, soils, and vegetation. Ecoregions are
relevant in natural resource management and decision making because each ecoregion’s quality
and integrity reflects its specific environmental resources. Ecoregions also reflect biodiversity as

" These ecoregions are based on Omernik (1987), as refined (EPA 2005).

3-1



Chapter Three — Affected Environment Northwest Area Water Supply Project
Final SEIS

defined by the Council on Environmental Quality (CEQ 1993). Ecoregions in the potentially
affected environment in Canada (e.g., along the Souris River and adjacent to Lake Winnipeg)
and along the Missouri River downstream of Lake Sakakawea are not described here because
potential effects in these areas would be limited to aquatic resources, and these are discussed
below under Aquatic Invasive Species and Fisheries and Aquatic Invertebrates, respectively.

DIVIDE BURKE

| [ BOTTINEAU

WILLIAMS |

‘ MOUNTRAIL ‘ ] y | piERCE
| 2
L MCHENRY L

Legend -
4 Project Area Inset

D Project Area

Ecoregions
Northern Glaciated Plains
Northwestern Glaciated Plains @
0 10 20

Northwestern Great Plains
Miles

Figure 3-1 Ecoregions in the Project Area

The Northwestern Glaciated Plains ecoregion is a transitional region between the generally more
level, moist, cultivated Northern Glaciated Plains to the east and the generally more irregular,
drier, less cultivated Northwestern Great Plains to the west and southwest. The western and
southwestern boundary of this ecoregion roughly coincides with the limits of continental
glaciations, which occurred about 10,000 years ago. A moderately high concentration of semi-
permanent and seasonal wetlands occurs across this ecoregion; these are referred to locally as
“prairie potholes.”

The Northern Glaciated Plains ecoregion is characterized by a flat to gently rolling landscape
composed of glacial till. The sub-humid conditions foster transitional grasslands containing
tallgrass and shortgrass prairie.
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The Northwestern Great Plains ecoregion is characterized by a rolling plain with scattered buttes.
The underlying substrate is composed of shale and sandstone. This ecoregion encompasses the
Missouri Plateau. Although the native grasslands largely have been replaced by agriculture,
native stands persist in areas with broken topography.

Climate

Due to its location in the geographic center of North America, the Project Area has a typical
continental climate characterized by large annual, daily, and day-to-day temperature changes;
light to moderate precipitation which tends to be irregular in time and coverage; low relative
humidity; plentiful sunshine; and nearly continuous air movement (USGS Northern Prairie

Wildlife Research Center 2006). Representative climate data for Minot are presented in
Table 3-2.

Table 3-2 Representative Climate Data for Minot (1981 — 2010)

Jan |[Feb (Mar |Apr [May |Jun |Jul [Aug |[Sep |[Oct |Nov |Dec |Annual
Avg. Max.
Temp.(°F) 209 | 254 | 371 | 549 | 66.7 | 751 | 815 | 81.2 | 69.7 | 55.0 | 36.9 | 236 52.5
Avg. Min.
Temp. (°F) 35 | 86 | 194 | 318 | 43.0 | 527 | 579 | 557 | 459 | 338 | 199 | 7.2 317
Avg. Total
Precipitation
(in.) 0.51 | 040 | 084 | 114 | 250 | 3.58 | 243 | 2.04 | 146 | 1.16 | 0.75 | 0.38 17.19
Avg. Total
Snowfall (in.) |10.8 | 5.0 7.0 4.8 0.5 0.0 0.0 0.0 0.1 2.1 8.2 7.6 46.1

Source: National Weather Service Weather Forecast Office 2011

Water Resources

The affected environment for water resources includes the major features in the Hudson Bay and
Missouri River basins that could be affected by the proposed alternatives, as follows:

* Hudson Bay basin

— Souris River (also referred to as the Mouse River by North Dakota statute)
— Minot and Sundre aquifers

= Missouri River basin

— Missouri River
— Lake Sakakawea
— Audubon Lake

Water resources data, including the data describing the quality and quantity of the major
groundwater and surface water features in both the Missouri River and Hudson Bay basins, were
collected through extensive literature and database reviews, in addition to interviews with staff
from the North Dakota State Water Commission (SWC).
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Hudson Bay Basin Surface Waters and Aquifers

Souris River

The Souris River originates in Saskatchewan, Canada and flows for 435 miles to its confluence
at the Assiniboine River in Manitoba, Canada, draining a total area of approximately 23,600
square miles (Figure 3-2). The river flows southeast from its source, crossing into the United
States near Sherwood, North Dakota. It flows through the town of Burlington upstream of Minot,
as well as the town of Sawyer. It reaches its southernmost point at Velva, North Dakota before
looping to the north and crossing back into Manitoba, Canada.

water:
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Figure 3-2  Souris River in the Project Area

Transboundary Water Management

The International Souris River Board (ISRB) of the International Joint Commission is
responsible for Souris River transboundary water management through mandates for flow
apportionment and flood control. The 1989 Agreement between the Governments of Canada and
the United States for Water Supply and Flood Control in the Souris River Basin, as amended in
2000 (Water Supply and Flood Control Agreement) authorizes Canada to store or divert up to
60 percent of the Souris River flow for water supply and flood control before it reaches the
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international border (ISRB 2000). Canada’s ability to divert and store Souris River water is
based on the Rafferty-Alameda Project. This project was developed between 1988 and 1995 as a
multipurpose project to provide water for the area, including the Shand Power Station near
Estevan, and flood protection for residents downstream in Saskatchewan and North Dakota,
including the City of Minot. It also ensures that a more reliable water source is available for
municipal, domestic, irrigation, and recreational use in the Saskatchewan portion of the Souris
River basin. The project consists of the Rafferty Reservoir on the Souris River near Estevan and
the Alameda Reservoir on Moose Mountain Creek near Oxbow. In regard to flows into the
United States, the Water Supply and Flood Control Agreement specifies the following:

= The annual flow of the Souris River from Saskatchewan into North Dakota shall be at least
50 percent of flow that would have occurred naturally. In wet years, annual flow of the
Souris River may be only 40 percent to account for evaporation from the reservoirs in
Saskatchewan and to account for the flood control benefits to North Dakota.

= There shall be a minimum flow of the Souris River of 4 cubic feet per second (cfs) flowing
from Saskatchewan to North Dakota. The minimum flow may fall below 4 cfs if it would
have occurred naturally without the Boundary, Rafferty, and Alameda reservoirs.

= The timing of the flows of the Souris River from Saskatchewan to North Dakota should be
close to natural conditions or for the most beneficial use of North Dakota, which could
include holding back flows to reduce flooding, or until they would be more useful.

Souris River Water Use

Within the Project Area in North Dakota, the Souris River flows through the Upper Souris
National Wildlife Refuge (NWR), Lake Darling Dam, and the J. Clark Salyer NWR downstream
of Minot before crossing back into Canada (Figure 3-2).

The Upper Souris NWR was established in 1935 as a refuge and breeding ground for migratory
birds and wildlife. The 32,000-acre refuge extends 30 miles along the upper Souris River and
includes the 10,000-acre Lake Darling, which stores water for downstream marshes and wildlife
habitat during droughts. The refuge has an established water right to use about 10,822 acre-feet
per year (ac-ft/yr) (or about 15.1 cfs if used continuously throughout the year) (Table 3-3). In the
1980s, 4 feet of flood storage was added to Lake Darling, which has a maximum capacity of
158,600 ac-ft and a normal spring flood storage capacity of 59,600 ac-ft (Barr Engineering et al.
2012). Gated spillways were also added to allow for better control of flows through the dam. The
reservoir 1s operated for multiple purposes, including flood control, recreation, and irrigation,
and is coordinated with the operations of the three upstream dams in Saskatchewan and the
downstream J. Clark Salyer NWR. Example management objectives for Lake Darling, proposed
for operating year 2002, include:

1) Store water in Lake Darling by June 1 for future Refuge management uses.

2) Select releases that will not exceed the maximum allowable flows under the International
Operating Plan while keeping downstream flooding to a minimum, if possible.

3) Alert the State Water Commission and other U.S. Board members if runoff is less than a 1
in 10 year event and if water apportionment releases do not arrive at the border pursuant
to the natural hydrograph as required by the International Agreement language.
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4) Coordinate with the State Water Commission to fulfill senior water right holder requests.

5) Coordinate and cooperate with the Corps of Engineers to operate Refuge gates to pass
and/or store flood flows coming into Lake Darling pursuant to the International
Agreement Operating Plan if the predicted runoff is equal or greater than the 1 in

10 year event. (Service 2002a)

Table 3-3 Summary of Water Right Quantities on the Souris River in North Dakota
Conditionally Withheld,
Use Perfected Approved Deferred Total
Water Permits above Minot? (ac-ft/yr)
Municipal & Industrial 6,700 2,423.8 — 9,123.8
Irrigation and Stock 2,451.1 354 39 2,844 1
Fish and Wildlife 103 — 10,719 10,822
Total 9,254 .1 2,777.8 10,758 22,789.9
Water Permits below Minot? (ac-ft/yr)
Municipal & Industrial 678.9 115.9 — 794.8
Irrigation and Stock 299.3 10,160.1 12,826 23,285.4
Fish and Wildlife — 1726 30,858 32,584
Recreation — 29.3 — —
Total 978.2 12,031.3 43,684 56,693.5
Notes:

ac-ft/yr = acre-feet per year

a2 Surface water permits within 1 mile of the Souris River (there were 5-10 additional permits within 3 miles, but it could not be
ascertained whether they withdrew directly from the Souris River).

Source: SWC 2013a

The 58,700-acre J. Clark Salyer NWR is located along approximately 45 miles of the Souris
River between Bantry and Westhope, just south of the Canadian border (Figure 3-2). The refuge
consists of multiple dams, reservoirs, and facilities, with the primary objective of maintaining
habitat for waterfowl and shorebirds (Service 2013a). Example objectives described for 2002

including managing water levels in the nine refuge pools at various levels to achieve habitat and
revegetation goals (Service 2002a).

The refuge has a water right to use 30,839 ac-ft/yr, but the right is described as withheld or
deferred because it has not yet been perfected. A “perfected right” means a water right acquired
in accordance with state law, and the right has been exercised by the actual diversion of a
specific quantity of water that has been used for a specific purpose. The water rights of the
Service and the Eaton Irrigation Project would be senior to the majority of water rights held by
the City of Minot (SWC 2014).

Other water use from the Souris River includes about 3,371 ac-ft above Minot and 20,805 ac-ft
below Minot for non-fish and wildlife use, which primarily consists of diversions for agriculture
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(Table 3-3). The City of Minot has a municipal water right to use 1,454 ac-ft from the Souris
River, and an additional 252 ac-ft are allocated to the City for irrigation purposes.

The Water Supply and Flood Control Agreement requires that a 20-cfs minimum flow is
maintained during the 5-month period from June through October at Westhope where the Souris
River enters Canada. In some years, water has been released from Lake Darling and the J. Clark
Salyer NWR to help meet the minimum flow requirement (Service 2002a; White, pers. comm.,
2012).

USGS Gage Data

Five U.S. Geological Survey (USGS) gages are located on the Souris River in the Project Area
(Figure 3-2). The gage above Minot provides records back to 1903, and the other gages provide
records beginning in the 1930s (Table 3-4). The period of record is over 80 years in most cases,
which allows for the variability in the record to be well represented. Most of the data are
considered to have good accuracy, aside from those during the winter when the Souris River
tends to freeze.

Souris River Flow Regime

The Souris River originates in the northern Great Plains and is characterized by highly variable
flows. Very high flows can occur in the spring when rain falls on melting snowpack, and very
low flows can occur during the winter when the ground is frozen and most precipitation falls as
snow. Streamflow of the Souris River from snowmelt and spring rains peaks in April and
declines over the summer, fall, and winter. Figure 3-3 is a simple representation of the median
flow by month at Minot for the period of record (1903 to 2011). Median flows are less than

20 cfs from about mid-September until the following March when the spring melt and rainfall
begins (USGS 2013a). The median flow is the flow where half of the flows are greater and half
of the flows are less (also referred to as the “50-percent exceedance flow,” which indicates that
flows are higher than that flow 50 percent of the time), and are presented because they are more
representative of typical conditions than average flows. Mean (average) flows are strongly
affected by infrequent large-magnitude floods, which increase the average values relative to
typical flows. For example, Table 3-4 shows both the annual mean flow (statistical average) and
the annual median flow, which is much lower than the annual mean. This indicates that the
annual flood flows skew the average value to be much larger than the median value.
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Figure 3-3  Souris River Monthly Median Flows for the USGS Gage above Minot (1903

to 2011)
Data Source: USGS gage 05117500 (USGS 2013a)
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Table 3-4 Summary Statistics for Five USGS Streamflow Gages on the Souris River, North Dakota
Annual
Annual Median
Non- Mean Flow
Drainage | Contributing | Contributing | Flow (cfs) (cfs)
USGS Gage Gage Area Area Area 1929 — 1929 —
Name Number (mi?) (mi?) (mi?) 2012 2012 Period of Record Record Accuracy 2
Souris River 05114000 8,940 3,040 5,900 147 6.9 March 1930 to Good except when daily
near Sherwood, present flows were estimated,
ND which are poor quality
Souris River 05117500 10,600 3,900 6,700 176 21 May 1903 to present | Good except when daily
above Minot, (moved from Minot flows were estimated,
ND in 1934) which are poor quality
Souris River 05120000 11,300 4,400 6,900 228 39 April 1937 to Good except when daily
near present flows were estimated,
Verendrye, ND which are poor quality
Souris River 05122000 12,300 4,700 7,600 258 52 March 1937 to Good except when daily
near present flows were estimated,
Bantry, ND which are poor quality
Souris River 05124000 16,900 6,600 10,300 326 28 July to October Good except when daily
near 1929 flows were estimated,
Westhope, ND April 1930 to which are poor quality
present

Notes:

cfs = cubic feet per second; mi? = square miles

a2 U.S. Geological Survey stream record accuracy rating definitions: “Excellent” means that about 95 percent of the daily discharges are within 5 percent of the true value; “good” is
within 10 percent; and “fair” is within 15 percent. Records that do not meet any of these criteria are rated “poor.”

Source: USGS 2012a
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While Figure 3-3 portrays typical flows for the Souris River over the period of record, Figure 3-4
is a “box and whisker” plot that not only shows the same median monthly flows depicted in
Figure 3-3 (as black horizontal bars in the middle of each month’s box) but also includes a box
showing the range of flows exceeded 25 to 75 percent of the time, and whiskers extending to the
low flow that is exceeded 95 percent of the time (the bottom end of the whisker) and to the high
flow that is exceeded 5 percent of the time (the top end of the whisker). The overall seasonal
pattern of flows, as well as the extreme variability of flows from year to year, are highlighted in
this type of graph, particularly since the vertical axis is a logarithmic scale (it increases from 0.1
to 1 to 10 to 100 to 1,000). A very wide range of flows is shown on this scale, which is needed
since flows in some months range from near zero up through thousands of cfs. For example, over
the period of record (1903 to 2011), about half of the recorded flows for the month of May were
between approximately 15 and 425 cfs based on the area within the box in Figure 3-4. However,
there is a wide spread in the extremes for this month shown by the whiskers; about the same
number of flows were below 1 cfs and above about 2,700 cfs.
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Figure 3-4  Box Plots of Monthly Streamflows for the Souris River above Minot (1903 —
2011)

Data Source: USGS gage 05117500 (USGS 2013a)

The variability of the Souris River may also be portrayed using the daily flows, which illustrate
the range of flows that has occurred each day over the period of record. Figure 3-5 illustrates
daily flows displayed in color bands representing ranges in the percent of time that flows are
experienced. The flow (discharge) is also presented using a logarithmic scale on this graph so
flows ranging from 0.1 cfs to over 20,000 cfs can be represented. The green band represents the
same range of flows (75- to 50-percent exceedance) as the boxes in Figure 3-4 and is considered
the “normal” flow condition. The yellow and red bands represent the “below-normal” and “dry”
conditions, respectively, while the light blue and dark blue bands indicate the “above-normal”
and “wet” conditions. Figure 3-5 also includes flow data from the year 1987 (black line) as an
example to demonstrate that each individual year can also be variable; there is no “typical year.’
Starting in January 1987 and moving through the year, flows started out in the median range,
although they were close to being higher than normal (in the upper portion of the green band).
They then varied between median and higher-than-normal flows in March (green and blue

b
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bands), generally decreased to normal flows in April and May (green band), decreased to lower-
than-normal or very-low flows in June, and generally were within the median range for the rest
of the year.

30000

10000

1000

T T TTI
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Discharge (cfs)

Lowest 5% Very Low Flows | Lower Than Median Flow Higher than Very High Highest 5% Flow
of all flows occurring about | Normal Flows Range occurring | Normal Flows Flows occurring | of all flows
5% of the time occurring about | 50% of the time | occurring about | about 5% of
15% of the time 15% of the time | the time
Very Dry/ Dry Conditions Below Normal Normal or Above Normal Wet Conditions | Very Wet
Drought Conditions Median Flow Conditions Conditions
Conditions Conditions
Figure 3-5 Summary of Mean Daily Flows in the Souris River above Minot

Data Source: USGS gage 05117500 (USGS 2013a)

Souris River Flow Trends

In addition to seasonal ranges in flows each year, flows vary from year to year and between
gages throughout the basin. Figure 3-6 shows the 5-year running average of annual flows over
the period of record for the gage above Minot (May 1, 1903 to October 4, 2011). Analysis of
daily flows for this period of record shows that there have been cycles of lower and higher flows
over the past 100 years, with both droughts and periods of higher flows lasting several years, and
up to a decade in some instances. Whether these trends will continue into the future is unknown,
particularly with changes due to global climate change. (See the Climate Change discussion in
Chapter 4.)
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Figure 3-6  5-Year Running Average Annual Flows for the Souris River above Minot
Data Source: USGS gage 05117500 (USGS 2013a)
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Most of this analysis focuses on the USGS gage above Minot, which has the longest record and
is closest to where the Minot Water Treatment Plant (WTP) is located. However, surface
hydrology varies somewhat at different locations along the Souris River. Figure 3-7 shows box
and whisker plots for the gage above Minot and the three gages downstream toward the
Canadian border (Figure 3-2). Colored bars extend from the 25-percent exceedance to the
75-percent exceedance flow; the bar in the middle of the blue bar is the median flow; and the
upper and lower whiskers extend to the 5-percent and 95-percent exceedance flows. The data are
based on analysis of daily flows at the Souris River gage above Minot (May 1, 1903 to

October 4, 2011), Souris River near Verendrye (April 1, 1937 to October 4, 2011), Souris River
near Bantry (March 1, 1937 to October 4, 2011), and Souris River near Westhope (August 1,
1929 to October 4, 2011).

The data display the expected increase in median flows downstream of Minot, at Verendrye and
Bantry, due to the increasing size of the contributing watershed area (Figure 3-2, Table 3-4).
However, the gage near Westhope at the Canadian border has lower median and 75-percent
exceedance flows for several months, particularly during winter. The reason for this is unclear,
although two factors may play a role. The first factor is that winter flow records during periods
of freezing are less accurate than those outside of the winter season. The second factor may have
to do with flow through the J. Clark Salyer NWR, which lies between the Bantry and Westhope
gages. Although the refuge’s management plan does not include higher water use or retention
during winter months, the river flows through several retention ponds, and portions of flows may
freeze in these ponds rather than flowing through (Durbian, pers. comm., 2013). In general,
flows are maintained above 20 cfs between June and October to comply with the Water Supply
and Flood Control Agreement.

Low Flows

Low flows on the Souris River are part of the normal seasonal flow regime and may also occur
for extended periods during drier years or drought cycles. The seasonal insufficiency of flows in
the Souris River has long been acknowledged and is one of the motivating factors behind the
dominance of groundwater development to increase water supply (Kehew 1983). Based on
Figure 3-4, flows below 1 cfs occurred more than 25 percent of the time in the months of
October, January, and February; and flows near zero cfs occurred 5 percent of the time in all
months except April and May, where the flows were about 3 and 1 cfs, respectively. Based on an
analysis of the period of record for the USGS gage above Minot, the 7-day average minimum
annual flow is about 0.7 cfs (USGS 2013a).
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Figure 3-7  Box Plot Comparisons of Monthly Streamflows for the Souris River at Four Selected Gages
Data Source: USGS gages on the Souris River (USGS 2013a)
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Flood Flows

High flows during spring from snowmelt runoff and spring storms are part of the normal
seasonal flow regime, and floods on the Souris River are also not unusual. Flood protection
projects for Minot and other communities along the Souris River have been underway since the
1930s (Barr Engineering et al. 2012). The goal of the operating agreement for the upstream
reservoirs is to reduce flood flows to non-damaging levels (approximately 5,000 cfs in the
vicinity of Minot). However, in June 2011, the Souris River peaked at nearly 27,000 cfs, which
was more than double the prior flood of record in 1904 of 12,000 cfs. This flow falls between a
250- and 400-year flood events (Barr Engineering et al. 2012). Recorded peak flows above
5,000 cfs also occurred in 1969, 1975, 1976, and 1979. A huge flood occurred in 1882 prior to
the period of record that was estimated to be comparable to the 2011 flood (Table 3-5) (Barr
Engineering et al. 2012). The highest seasonal flows typically occur in the spring (Figure 3-7).
All of the largest historical floods have occurred between April and June.

Table 3-5 Souris River Floods above 5,000 cfs for the Period of Record

Year Date Peak Streamflow (cfs)
1904 April 20 12,000
1969 April 19 6,020
1975 May 13 5,700
1976 April 17 9,350
1979 May 09 5,960
2011 June 25 26,900

Note:
cfs = cubic feet per second
Source: Barr Engineering et al. 2012

Water Quality

The water quality of the Souris River at the International Boundary has been monitored by the
ISRB since 1990. (It was formerly conducted by the Souris River Bilateral Water Quality
Monitoring Group.) The water quality objectives are established at the two border crossings. At a
basin-wide scale, the principal water quality concerns relate to elevated concentrations of total
dissolved solids (TDS), depleted dissolved oxygen, and high levels of nutrients, especially
phosphorus (ISRB 2010, 2011). These characteristics are generally associated with nonpoint
pollution from agriculture, and the naturally high levels of phosphorus in prairie soils. Winter
anoxic conditions and fish kills in the Souris River basin have been documented on many
occasions. Factors causing low oxygen levels have not been determined, but the ISRB indicated
that increased sediment oxygen demand, macrophyte decomposition, organic enrichment, ground
water influence, photosynthesis suppression, low flow, or dams were possible contributors (ISRB
2010, 2011).

Some reports indicate that water of the Souris River has a large concentration of suspended
sediment during periods of peak flow (Pettyjohn 1967) or poor water quality during relatively
high flows if releases from Lake Darling follow a period of low flow in the river (Pusc 1994).
However, Barr Engineering (2013) analyzed the available suspended sediment data from USGS
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records at several gages on the Souris River and noted that the concentrations are low and do not
vary greatly along the river (Figure 3-8).
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Figure 3-8  Suspended Sediment Concentrations along the Souris River

Source: Barr Engineering 2013

Additionally, a study by Klimetz et al. (2009) to establish “background” or “reference” rates of
suspended-sediment transport for all Level III Ecoregions in U.S. Environmental Protection
Agency (EPA) Region 8 (which includes the Souris River basin) found that approximately half of
the stream channels evaluated in Ecoregion 46 were considered “stable” during the suspended-
sediment sampling period of record and at the time of recent field assessments (mid 2000s). In
comparison to other parts of the country, these suspended-sediment yield values are relatively low,
even for the unstable channels.

The Souris River is designated by the State of North Dakota as a Class 1A stream (NDCC 33-16-
02.1-09). This classification is to provide and protect water quality that supports propagation
and/or protection of resident fish species and other aquatic biota; supports swimming, boating,
and other recreation activities; and is suitable for municipal and domestic use following
appropriate treatment, except where natural conditions exceed Class I criteria for municipal and
domestic use (NDDH 2012). In addition to numeric and narrative standards and the beneficial
uses they protect, a third element of the water quality standards is antidegradation. The
fundamental concept of antidegradation is the protection of waterbodies that currently have

3-16



Northwest Area Water Supply Project Chapter Three — Affected Environment
Final SEIS

better water quality than applicable standards. The State has three tiers of antidegradation
protection; Category 1 is a very high level of protection and automatically applies to all Class I
and IA rivers and streams such as the Souris River.

The State considered six beneficial uses (aquatic life, recreation, drinking water, agriculture,
industrial, and fish consumption) for purposes of assessment relative to Clean Water Act
Section 305(b) reporting? and Section 303(d) listing.3

The 2012 Souris River 303(d) listing cites impairment to aquatic resources from
sedimentation/siltation and to recreation by fecal coliform for segments of the river near Minot.
However, all listed segments on the Souris River are in the state’s “low” priority category and
scheduled for total maximum daily load (TMDL) development 8 to 13 years in the future
(NDDH 2012).

The Souris River above Minot has a wide range of chemical quality and is generally a calcium-
sodium-bicarbonate waterbody with TDS concentrations from < 200 milligrams per liter (mg/L)
to as much as 1,300 mg/L (Pusc 1994). Some seasonality in water quality was noted decades
ago, such as the higher mineralization (larger TDS) during late fall to early spring when flow
was dominated by groundwater discharge (Pettyjohn and Hutchinson 1971). The City of Minot’s
wastewater wetland treatment system releases high-quality effluent during non-ice conditions,
which increases flow and enhances aesthetics in the reach. The State considers this highly
beneficial since the Souris River has a history of poor river quality and low- or no-flow
conditions during several months of the year (NDDH 2012).

A low-flow (10.5 to 47.0 cfs) water quality study along the Souris River downstream of Lake

Darling to the J. Clark Salyer NWR (Wesolowski and Nelson 1987) described this section of

river as a slow-moving, very low gradient system. The field tests identified the Minot reach as
having a long concentration time, very low mean velocity, low dispersion efficiency, and low

reaeration coefficients.

Water quality data from the USGS National Water Information System database for the gage on
the Souris River above Minot (USGS gage 05117500) were analyzed for the full period of record
and compared with both EPA drinking water standards and the State of North Dakota’s standards
for Class 1A water bodies for beneficial uses, including standards supporting aquatic life

(Table 3-6).

These long-term data indicate that mean concentrations of the water quality parameters do not
exceed EPA’s primary drinking water standards (Table 3-6). Mean values do consistently exceed

2 Each state must develop a program to monitor the quality of its surface water and groundwater and
prepare a report describing the status of its water quality. The EPA compiles the data from the state
reports, summarizes them, and transmits the summaries to Congress along with an analysis of the
status of water quality nationwide. The 305(b) process is the principal means by which the EPA,
Congress, and the public evaluate whether U.S. waters meet water quality standards, the progress
made in maintaining and restoring water quality, and the extent of remaining problems.

3 This section of the Clean Water Act requires states, territories, and authorized tribes to develop lists of
impaired waters. These are waters that are too polluted or otherwise degraded to meet the water
quality standards set by states, territories, or authorized tribes. The law requires that these
jurisdictions establish priority rankings for waters on the lists and develop total maximum daily loads
(TMDLs) for these waters. A “TMDL” is a calculation of the maximum amount of a pollutant that a
waterbody can receive and still safely meet water quality standards.
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secondary drinking water standards for iron, sulfate, and TDS. Mean values for sodium also
exceed the advisory standard. Qualitative assessment of the sequence of observed exceedances
for these four parameters showed a tendency for higher values in the most recent decade, but the
datasets are not suitable for formal statistical trend analysis. Additionally, the maximum values
for aluminum and pH are also outside the drinking water standards, but mean values are within
an acceptable range.

Comparison of the water quality data with state standards indicates that several parameters
exceed standards for Class IA streams and/or those for aquatic life (Table 3-6). The average for
nitrate exceeds the state standard, but review of the observations indicates that no exceedances
occurred after the mid-1980s. The maximum values for aluminum, pH, sulfate, and temperature
are over the acceptable state limit, and the minimum dissolved oxygen value is below the
recommended level. The average values for fecal coliform exceed the state standard, the
maximum is well above limits, and these exceedances were consistent during sampling in the
1980s as well as since the late 1990s. However, the data sampling protocols for these parameters
do not fit all temporal and statistical aspects of state-approved methods, which limits the ability
to conclude that the parameters are not meeting state standards.

Souris River Geomorphology

Geologic Framework

The Souris River exhibits two general reach types, each with topography that reflects differences
in their glacial origin: (1) low-relief plains that originated as glacial lakes; and (2) high-relief
valleys that originated as glacial lake spillways. The glacial lake spillway reaches were formed
from multiple episodes of catastrophic floods from upstream glacial lakes (e.g., Lake Arcola,
Lake Regina) during the last glacial period. The glacial-lake spillway reaches have an inner zone
with a trench-shaped channel (eroded in bedrock) that varies from approximately 0.6 to 1.9 miles
wide and between 100 and 325 feet deep (Lord and Kehew 1990). The outer zone is a more
irregular topographic surface with scour and lag deposits also attributed to the glacial-lake
outburst floods. The Souris River valley between Burlington and Velva, and including the
vicinity of Minot, is one of the spillway trench valley segments.

In marked contrast to the extreme erosive flood events that produced the underlying trench of the
Souris River in this reach, river processes after the glacial retreat (during the early Holocene)
included rapid aggradation (filling in with sediment) across the trench-valley floor and alluvial
fan formation along the side margins. Wind-deposited materials were interlayered on the river
deposits during the warmer/drier mid-Holocene. Since then, there has been little geologic
modification of the overall Souris River valley configuration and accumulated sediments (Lord
and Kehew 1990).
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Table 3-6 Souris River Water Quality
EPA
Standards Class IA
Drinking Aquatic Aquatic Stream Total (n)

Parameter Units @ Water (Acute) (Chronic) | Standard | Max Min | Mean | Samples | Period of Record Frequency

Primary Standards

Arsenic pg/L 10 340 150 — 21 1.0 7.2 37 Nov-81 to Aug-11 | Monthly

Barium pg/L 2,000 — — 1,000 194 26 77 84 Nov-81 to Aug-11 | Monthly

Berylium ug/L 4 — — — 47 0.01 1.80 84 Feb-99 to Aug-11 | Monthly

Cadmium Mg/L 5 2.1 0.3 — 1.0 0.01 0.13 84 Feb-99 to Aug-11 | Monthly

Chromium pg/L 100 1,800 86 — 7.4 0.07 | 0.80 84 Feb-99 to Aug-11 | Monthly

Copper pg/L 1,300 14 9.3 — 12 0.61 2.50 84 Feb-99 to Aug-11 | Monthly

Lead pg/L 15 82 3.2 — 2.4 0.06 | 0.50 83 Feb-99 to Aug-11 | Monthly

Selenium Mg/L 50 20 5.0 — 3.0 0.19 1.30 84 Feb-99 to Aug-11 | Monthly

Nitrate + Nitrite P mg/L 10 — — — 13 6.20 | 8.50 17 Nov-81 to Aug-11 | Sporadic

Nitrates mg/L — — — 1.0 7.5 0.1 1.26 29 Sep-69 to Aug-11 | Sporadic

Secondary Standards

Aluminum pg/L 50-200 750 87 — 1,010 | 6.5 118 82 Mar-99 to Aug-11 | Monthly

Chloride mg/L 250 — - 175 128 3.2 33 170 Sep-69 to Aug-11 | Sporadic through
1999, then
monthly

Fluoride mg/L 2 — — — 0.7 0.1 0.24 170 Sep-69 to Aug-11 | Sporadic through
1999, then
monthly

Iron ug/L 300 — — — 1,730 33 359 84 Feb-99 to Aug-11 | Monthly

pH SuU 6.5-8.5 — - 7.0-9.0 9.5 6.7 8.2 122 Nov-81 to Aug-11 Monthly

Sulfate mg/L 250 — — 450 903 53 285 170 Sep-69 to Aug-11 Sporadic through
1999, then
monthly

TDS mg/L 500 — — — 2,300 182 716 128 Sep-69 to Aug-11 Sporadic through
1999, then
monthly
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EPA Standards Class IA
Drinking Aquatic Aquatic Stream Total (n)

Parameter Units 2 Water (Acute) (Chronic) | Standard Max Min Mean | Samples | Period of Record Frequency

Zinc ug/L 5,000 120 120 — 60 10 24 5 Nov-81 to Aug-83 | Sporadic

No Standards Established

Specific uS/cm — — — — 3,170 | 301 1,275 126 Nov-81 to Aug-11 | Monthly

Conductance

Dissolved mg/L — — — >5 17 0.1 9.1 116 Nov-81 to Aug-11 | Sporadic through

Oxygen 1999, then
monthly

Suspended mg/L — — — — 99 4 16.9 91 Nov-81 to Aug-11 | Sporadic through

Solids 1999, then
monthly

Phosphorus mg/L — — — — 134 | 0.08 | 0.35 99 Nov-81 to Aug-11 | Sporadic through
1999, then
monthly

Hardness mg/L — — — — 960 98.7 333 170 Sep-69 to Aug-11 | Monthly

CaCOs

Calcium mg/L — — — — 161 22 61.8 170 Sep-69 to Aug-11 | Monthly

Magnesium mg/L — — — — 140 10 43.2 170 Sep-69 to Aug-11 | Monthly

Sodium ® mg/L 20 — — — 449 19 136 170 Sep-69 to Aug-11 | Monthly

Cyanide mg/L — 22 5.20 — 0.1 0.1 0.1 9 Nov-81 to Aug-83 | Sporadic

Mercury ug/L — 1.70 0.01 — 1 0.1 0.15 37 Nov-81 to Jul-82 Sporadic

Nickel pg/L — 470 52 — 1 1 1 2 Apr-82to Jul-82 | Sporadic

Silver pg/L — 3.80 — — 1 1 1 9 Nov-81 to Aug-83 | Sporadic

Temperature °F — — — 85 88.7 | 31.28 49 395 Nov-69 to Aug-11 | Monthly

Fecal Coliform pounds/ — — — 126 6,000 1 151 64 Nov-81 to Sep-05 | Sporadic

(Rec Season) 100 mL

Notes: Bold indicates that one of the standards is exceeded.

@ ug/L = micrograms per liter; mg/L = milligrams per liter; SU = standard unit; CaCOj; = calcium carbonate; °F = degrees Fahrenheit; uS/cm = microSiemens per centimeter at 25 °C
b Sodium level is not an EPA standard; it is an advisory for acceptable levels of sodium.

Source: USGS 2013a
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Flood Control Modifications

Flood risk reduction measures along the Souris River have been constructed over the past several
decades and include upstream reservoirs and levees and channel modifications in the reach
extending through Minot that have directly modified the river and floodplain geomorphology
(Figure 3-9). In addition to the federal levees shown in the figure, other sections of non-federal
levees in are present in this vicinity.

Throughout the City of Minot, most of the 8 miles along the Souris River has been channelized
and straightened as a part of previous flood control projects (Figure 3-9). Armored levees form
the channel banks in many locations, constructed where the natural banks were less than 2 feet
above the estimated 100-year water surface (to provide a levee crest elevation with 3 feet of
freeboard). Almost the entire river through Minot was modified; excavation was done in the
channel, providing a bottom width range of 35 to 40 feet, with side slopes generally 1 vertical
foot for every 3 horizontal feet. Nine channel cutoffs were also constructed in the city, with
channel bottoms from 35 to 40 feet wide. Channel grade control structures were installed out of
reinforced concrete to maintain pools in the river or divert normal stream around the cutoff
locations. The Minot golf course is one of the few areas in the vicinity where the river is not
confined by levees or steep valley walls (Barr Engineering 2013).

The geomorphic effects from the construction of flood protection levees and the stream’s
response over the past several decades at Minot have decreased opportunities for overbanking
onto the floodplain and reduced the influence of surface water flows as a driving force for
groundwater recharge from the river during small to moderate flood flows.
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Figure 3-9  Existing Leveed and Channelized Sections of the Souris River in Minot

Source: Barr Engineering et al. 2012
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Existing Channel Conditions

Recent studies for the purpose of flood protection planning (Barr Engineering 2013) identified
nine reaches along the Souris River having similar geomorphic characteristics (e.g., valley,
channel, and sediment characteristics). The vicinity of Minot is notable because it is the least
sinuous (meandering) of any of the free-flowing segments of the Souris River, the valley slope is
steeper, and the sand supply from valley and tributaries is high (Barr Engineering 2013).

Streambanks have been modified by excavation and levee construction, and streambank
materials have been altered during emergency response to floods. The streambed is dominated by
fine sand, except for the areas of constructed grade controls. The levees were constructed from
locally available materials, generally consisting of sandy silty clay (Barr Engineering et al.
2012). Field surveys after the 2011 flood of record indicated remarkably few areas of erosion
and/or sand deposition despite the extreme flows relative to channel capacity (Barr Engineering
2013).

Review of the available historical cross-section field surveys by the USGS indicates that the
Souris River channel has relatively similar width at Sherwood, Minot, and Verendrye, but is
larger and deeper at Bantry (Barr Engineering 2013). Recent geographic information system
(GIS), field analysis, and hydraulic modeling at the reach scale (Barr Engineering et al. 2012;
Barr Engineering 2013) also suggest that, while channel capacity in the City of Minot is at or
above 5,000 cfs, many areas between Burlington and Velva have channel capacities as low as
600 or 1,000 cfs. These lower channel capacity values likely represent bankfull at the native
streambank (rather than at levees). Hydrologic statistics also indicate that the bankfull capacity
of unleveed sections on the Souris River between Burlington and Velva is near these values,
since recent flood protection enhancement studies (Barr Engineering et al. 2012; Barr
Engineering 2013) determined the 50-percent-annual-chance (2-year) flow to be 1,150 cfs.

For the purpose of describing existing geomorphic characteristics in relationship to overbanking
flows, channel bankfull capacity in the unleveed portions of the Souris River of the study reach
between Burlington and Velva is estimated as 600 to 1,000 cfs. These thresholds were applied to
the full hydrologic record of daily flows to describe the number of times flows exceeded the
thresholds (events), the duration of events (days), and the seasonal timing (tracked as the Julian
day of the year, where January 1* is Julian day 1, and December 31* is Julian day 365) of
potential overbanking for unleveed portions of the Souris River (Table 3-7). Events with flows
over 600 cfs are more common than those over 1,000 cfs, the overbanking events occur in spring
(early May), and the median duration is around 10 to 11 days. All of these characteristics would
be in the expected normal range for a stable snowmelt stream channel.
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Table 3-7 Souris River Overbanking Events under the Existing Channel Capacity for
the Historical Hydrologic Record (1903 — 2011)

Bankfull Channel Capacity
Parameter Units 600-cfs Events 1,000-cfs Events
Events Exceeding Bankfull
Capacity Number of events 113 75
Minimum Duration Days 1 1
Median Duration Days 10 1"
Maximum Duration Days 178 169
Median First Day of
Occurrence Days 121 (May) 122 (May)
Note:

cfs = cubic feet per second
Data Source: USGS 2013a

In addition to overall channel capacity, the shape of the channel also controls parameters such as
exposure of the streambanks and/or exposure of the streambed, risks of bank erosion, sediment
transport, and potential vegetation encroachment. Identifying the approximate flow range where
a stream transitions from spreading out flow across the bed of the channel to filling the channel
above the “toe of bank” (the bottom of the streambank where steep bank slope angles toward the
middle of the channel) provides information for interpreting the potential effects of hydrologic
changes.

Graphic analyses of the long-term stage-discharge and width-discharge relationships at the
USGS gage above Minot were performed to identify breaks in slope. The available information
suggests that the toe of the streambank becomes inundated around a channel width of 40 to

50 feet, and at flows somewhere in the range of 25 to 100 cfs. When flows are less than this
threshold, the complete streambank face and toe of bank becomes exposed, which reduces
natural geomorphic bank erosion risks.

These thresholds were applied to the full hydrologic record of daily flows outside of the winter
season to focus on events during the growing and recreation seasons (March 1 to November 30).
The analysis identifies the number of times flows drop below the thresholds (events), the
duration of events (days), and the seasonal timing (median Julian day) of potential toe of bank
exposure on the Souris River (Table 3-8). These low-flow events are in mid-summer (August);
there are more, shorter events under 25 cfs and slightly fewer, but longer events under 100 cfs.
These characteristics are consistent with other observations and the hydrologic statistics showing
that the Souris River is highly seasonal, having periods of low or zero flow.
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Table 3-8 Souris River Toe-of-Bank Exposure Events under the Existing Channel
Capacity and the Historic Hydrologic Record (1903 — 2011)

Toe of Bank Exposure
Parameter Units 25-cfs Events 100-cfs Events
Flow Events below Threshold Number of events 444 410
Minimum Duration Days 1 1
Median Duration Days 16 27
Maximum Duration Days 275 275
Median First Day of Days 229 (August) 224 (August)
Occurrence
Note:

cfs = cubic feet per second.
Data Source: USGS gage 05117500 (USGS 2013a)

Major Aquifers near Minot

Groundwater resources of the Minot area have been extensively studied for decades, since
groundwater has been important in meeting water supply needs. All of the significant aquifers in
the Minot area are in the Coleharbor Group and Oahe Formation geologic units (Kehew 1983).
The Coleharbor group is sediment deposited during glaciation with mixed materials (till, fluvial
sands and gravels, lacustrine silts and clay); the Oahe Formation includes younger stream
channel, wind deposits, and landslide materials (Pusc 1994). The groundwater levels in the
vicinity are generally about 12 to 15 feet below ground surface, but can be within 4 feet or more
than 60 feet below the surface (Barr Engineering et al. 2012). In the early 1900s, the static water
levels in the Minot aquifer were a few to several feet above the river (Akin 1947), and the river
reach was gaining water from groundwater discharge. Under present conditions, the river reach
is typically losing water to groundwater (i.e., the river is an important source of recharge to
groundwater).

Figure 3-10 shows the major glaciofluvial aquifers in the vicinity of Minot, including the Souris
Valley and Sundre aquifers, as well as the locations of the city’s wellfields. The Minot aquifer is
the major water-bearing unit of the Souris Valley aquifer. The Northwest Buried-Channel
aquifer, located northwest of Minot, merges with the Minot aquifer and has confined water at
depths over 200 feet below the ground surface that provides inflow to the Minot aquifer at a rate
near 200,000 gallons per day (Pusc 1994). The Sundre aquifer is overlain by the Souris Valley
aquifer system near the Souris River floodplain and lies in the same eroded bedrock channel as
the Northwest Buried-Channel and South Hill aquifers, but it is separated by a reduced
transmissivity barrier on the western section of the aquifer southeast of the City of Minot (Pusc
1987). The Minot aquifer has been used as a source of public water supply by the City of Minot
for the past 95 years, in conjunction with the Sundre aquifer and the Souris River.
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Figure 3-10 Major Aquifers and Municipal Wellfields near Minot

Minot Aquifer

The Minot aquifer is the major water-bearing unit of the Souris Valley aquifer in the vicinity of
the City of Minot. It has a very coarse, sandy gravel matrix that includes an abundance of
boulders (Pusc 1994). The extent of the Minot aquifer is approximately 6 to 7 square miles. The
saturated thickness of the aquifer is highly variable and ranges from approximately 35 to

200 feet. It is overlain by and somewhat confined by 50 to 100 feet of alluvial clay and silt (on
the eastern end) and overlain by 100 feet of sand and gravel on the western end. While there has
been some disagreement about the quantity of recharge to the aquifer from direct inflow from the
Souris River, river recharge has long been acknowledged as an important contributor to the water
supply in the aquifer (Akin 1947, Pettyjohn 1967). River recharge is estimated to contribute up
to 17 percent of the annual recharge to the Minot aquifer (Pettyjohn and Hutchinson 1971).
Much of this recharge occurs during high-flow events in the river. The Minot aquifer rises
seasonally in response to recharge from precipitation and input from the rising river (concurrent
with reduced pumping during spring). Groundwater levels fall during summer and fall due to
reduced river recharge and increased pumping (Pusc 1994).
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Water Quantity

The City of Minot currently operates seven 12- to 14-inch-diameter production wells within the
Minot aquifer. The wells are installed to an average depth of 140 feet below the ground surface,
with a screened interval of 120 to 160 feet below the surface. Additionally, two 12-inch-diameter
wells and a 16-inch-diameter well are not currently in service due to casing and pump issues
(Sorenson, pers. comm., 2012). The city’s withdrawals from the Minot aquifer from 1976 to
2010 averaged approximately 2 million gallons per day (mgd), resulting in approximately 15 feet
of modern drawdown in the aquifer (Schuh 2010) (Figure 3-11). The rapid rise of the aquifer
level in 2011 is related to the major flood event that recharged the aquifer and also damaged
infrastructure to the degree that the wellfield was offline for an extended period of time (Schuh,
pers. comm., 2011).
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Figure 3-11 Groundwater Level Changes in the Minot Aquifer
Data Source: SWC 2013a

The SWC originally determined that the sustainable yield of the Minot aquifer was 3.0 mgd, but
lowered this estimate to 2.0 mgd in 1993 (Pusc 1994). However, the continuing downward trend
in aquifer levels during the period when withdrawals averaged 2.0 mgd indicates that the aquifer
cannot sustain this level of withdrawal or support additional withdrawals without some type of
supplemental recharge. Historical concerns about falling groundwater levels in the first half of
the 1900s prompted early studies of the feasibility of artificial recharge in the western portion of
the Minot aquifer (Akin 1947; Pettyjohn 1967). Between 1965 and 1975, as much as 2.6 billion
gallons were recharged at the city’s settling basin, but that facility was destroyed by flooding in
the mid-1970s and not replaced (Pusc 1994).
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Although the Minot aquifer has physical constraints, such as limited areal extent, thickness, and
annual recharge, it has no defined regulatory constraints. The SWC assesses applications for
additional water use from the Minot aquifer on a case-by-case basis. As of April 2012, there
were three permitted allocations in the Minot aquifer, totaling 10.15 mgd of groundwater
(Table 3-9) (SWC 2013a). There may be additional undocumented private wells drawing water
from the aquifer that fall below the permitting threshold.

Table 3-9 Minot Aquifer Allocations

Water Permit Allocation
Water Permit Holder Number Date of Permit (mgd) Water Use
City of Minot 783 1/21/1959 10.0 Municipal
Mr. Tom Aasen 3102 5/30/1978 0.018 Irrigation
Gravel Products, Inc. 2300 6/7/1976 0.134 Industrial

Note:
mgd = million gallons per day
Source: SWC 2013a

Water Quality

Water quality of groundwater resources in North Dakota is generally good, but tends to be highly
mineralized, although the water in unconsolidated aquifers can readily be treated for most uses
(Paulson 1983). Water quality data for the Minot groundwater system include sporadic data from
a few production wells in the early 1900s (Akin 1947). Long-term data from Minot aquifer
observation and production wells since the 1960s were reviewed from the SWC database (SWC
2013a). Nine municipal wells in the Minot aquifer had at least 10 multiparameter groundwater
quality samples over the modern period of record, and are used to characterize the aquifer

(Table 3-10).

These long-term data indicate that mean concentrations of the water quality parameters in the
Minot aquifer do not exceed EPA’s primary drinking water standards (Table 3-10). Only the
maximum observations for arsenic and nitrate exceed primary drinking water standards. The
arsenic exceedance is only for one sample at one well. The nitrate exceedance only occurs at one
well. Mean values for iron, manganese, and TDS, and the maximum values for chloride and
sulfate consistently exceed secondary drinking water standards. All nine of the production wells
have exceedances of iron, manganese, sulfate, and TDS. Only one of the wells exceeds the
chloride standard. All values for sodium exceed the advisory standard, since even the minimum
value is over 20 mg/L. The minimum pH value is at the lower limit of the EPA drinking water
standard at one well, but the mean and maximum are within an acceptable range for all nine
wells.
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Table 3-10  Minot Aquifer Water Quality

EPA Drinking
Water Quality Water Total (n)
Parameter Standard Units ° Maximum | Minimum Mean Samples
Primary Standards
Arsenic 10 pg/L 10.2 6.2 8.4 3
Fluoride 4 mg/L 0.5 0.1 0.3 234
Nitrate 10 mg/L 17.2 — 1.2 198
Secondary Standards
Chloride 250 mg/L 340.0 24.0 112.4 235
Iron 0.3 mg/L 11.9 — 2.9 234
Manganese 0.05 mg/L 23 0.0 0.5 225
pH 6.5-8.5 su 8.4 6.5 7.7 231
Sulfate 250 mg/L 472.0 26.0 207.5 235
TDS*® 500 mg/L 1,440.0 558.0 1,081.0 235
No Standards Established
Bicarbonate — mg/L 882.0 473.0 7234 235
Boron — mg/L 0.6 — 0.3 95
Calcium — mg/L 200.0 29.0 98.0 235
Carbonate — mg/L 19.0 — 0.1 151
Hardness — mg/L 810.0 140.0 400.4 235
Magnesium — mg/L 76.0 16.0 37.8 235
Potassium — mg/L 16.0 3.7 6.9 234
Silica — mg/L 33.2 12.9 23.9 155
Sodium 20°¢ mg/L 379.0 67.0 253.4 234
Notes:

n = number; TDS = total dissolved solids
Bold indicates exceedance of EPA primary or secondary standard.

2 mg/L = milligrams per liter; ug/L = micrograms per liter; su = standard unit

b North Dakota State Standard for Class | groundwaters: TDS < 10,000 mg/L

¢ Sodium level is not an EPA standard; it is an advisory for acceptable levels of sodium.

Source: SWC 2013a

Sundre Aquifer

The Sundre aquifer is a buried sand and gravel aquifer in a buried bedrock valley in the vicinity
of Minot (Figure 3-11). The aquifer varies in width from approximately 1 to 2 miles, with a total
length of approximately 18 miles, and it extends from Ward County near Minot into McHenry
County. The aquifer varies in thickness from approximately 30 to 250 feet, with an average
thickness of 120 feet. The Sundre aquifer is estimated to receive approximately 3 percent of its
annual recharge via direct infiltration from the Souris River (Pusc 1987). Much of this recharge
occurs during high-flow events in the river.
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Water Quantity

The Sundre aquifer was developed in 1977 as an additional source of potable water for the City
of Minot to supply the rise in demand resulting from population growth and to reduce the
withdrawals from the Minot aquifer, which had increased to approximately 4.5 mgd in 1976. The
City of Minot operates five 16-inch-diameter production wells in the Sundre aquifer. These wells
are installed to an average depth of 200 feet below the ground surface, with a screened interval of
approximately 200 to 260 feet below the ground surface. During the period from 1977 to 2010,
the city’s withdrawals from the Sundre aquifer averaged approximately 3.1 mgd and resulted in
approximately 60 feet of drawdown in the aquifer (Figure 3-12). The rapid rise of the aquifer
level in 2011 is related to the major spring flooding event, which resulted in effects similar to
those described for the Minot aquifer.

The SWC determined that the sustainable yield of the Sundre aquifer was 6.0 mgd (Pusc 1987).
However, based on current information, the continuing downward trend of the water level during
the period when withdrawals averaged 3.1 mgd indicates that the aquifer cannot sustain this level
of withdrawal or support additional withdrawals without some type of supplemental recharge.
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Figure 3-12 Groundwater Level Changes in the Sundre Aquifer
Data Source: SWC 2013a

Allocations

Although the Sundre aquifer has physical constraints, such as limited areal extent, thickness, and
annual recharge, it has no defined regulatory constraints. The SWC assesses applications for
additional water use from the Sundre aquifer on a case-by-case basis. As of April 2012, there
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were three permitted allocations in the Sundre aquifer (Table 3-11) totaling 6.67 mgd of
groundwater. There may be additional undocumented private wells drawing water from the
aquifer that fall below the permitting threshold.

Table 3-11  Sundre Aquifer Allocations

Water Permit Holder Water Permit Date <_)f Allocation

Number Permit (mgd) Water Use
City of Minot 1743 9/16/1970 6.00 Municipal
Sundre Sand and Gravel 1745 12/9/1970 0.04 Industrial
North Prairie Rural Water District 1942 5/17/1973 0.63 Municipal

Note:
mgd = million gallons per day
Source: SWC 2013a

Water Quality

Long-term data from Sundre aquifer observation and production wells since the 1960s were
reviewed from the SWC database (SWC 2013a). Thirty observation wells and five municipal
wells in the Sundre aquifer had at least 10 multiparameter groundwater quality samples over the
period of record that were used to characterize the aquifer (Table 3-12).

These long-term data indicate that mean concentrations of the water quality parameters in the
Sundre aquifer do not exceed EPA’s primary drinking water standards. Only the maximum
observations for arsenic and nitrate exceed primary drinking water standards. The arsenic
exceedances include medians over 10 at three of the five municipal wells. In contrast, the nitrate
exceedance is only at non-production wells. Mean values for iron, manganese, and TDS, and the
maximum values for chloride and sulfate consistently exceed secondary drinking water
standards. All five of the production wells have exceedances of iron, manganese, sulfate, and
TDS. Three of the municipal wells have means exceeding the sulfate standard. None of the
production wells has a chloride exceedance. All sodium values exceed the advisory standard,
since even the minimum level is over 20 mg/L. The maximum pH value is at the upper limit of
the EPA drinking water standard, but not at any of the municipal wells.
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Table 3-12  Sundre Aquifer Water Quality
EPA Drinking

Water Quality Water Total (n)
Parameter Standard Units @ Maximum | Minimum Mean Samples
Primary Standards
Arsenic 10 pg/L 18.0 4.0 8.6 13
Fluoride 4 mg/L 11 0.1 0.3 809
Nitrate 10 mg/L 17.0 — 1.4 764
Secondary Standards
Chloride 250 mg/L 324.0 3.3 49.4 810
Iron 0.3 mg/L 31.0 — 1.9 810
Manganese 0.05 mg/L 1.0 0.0 0.3 810
pH 6.5-8.5 su 8.7 7.0 7.8 805
Sulfate 250 mg/L 1,100.0 72.0 402.0 810
TDSP 500 mg/L 2,330.0 418.0 1,154.9 810
No Standards Established
Bicarbonate — mg/L 987.0 120.0 590.1 810
Boron — mg/L 0.6 — 0.2 657
Calcium — mg/L 290.0 55 125.4 810
Carbonate — mg/L 18.0 — 0.1 718
Hardness — mg/L 1,100.0 71.0 463.1 810
Magnesium — mg/L 100.0 1.9 36.4 810
Potassium — mg/L 65.0 3.5 7.8 810
Silica — mg/L 32.0 0.9 25.6 742
Sodium 20¢ mg/L 460.0 27.8 225.9 810
Notes:

TDS = total dissolved solids

Bold indicates exceedance of EPA primary or secondary standard.

2 mg/L = milligrams per liter; ug/L = micrograms per liter; su = standard unit
®  North Dakota State Standard for Class | groundwaters: TDS < 10,000 mg/L.
¢ Sodium level is not an EPA standard; it is an advisory for acceptable levels of sodium.

Source: SWC 2013a

Missouri River Basin Surface Waters

Missouri River Mainstem Reservoir System and Operations

The Missouri River extends 2,619 miles from its source at Hell Roaring Creek in Montana to its
confluence with the Mississippi River in Missouri near the Illinois border. The Missouri is the
longest river in the United States, draining one-sixth of the country, and it is the main river in the
Missouri River drainage basin. The U.S. Army Corps of Engineers (Corps) operates six dams
and reservoirs on the Missouri River that are located in Montana, North Dakota, South Dakota,
and Nebraska (Figure 3-13) and referred to as the Missouri River Mainstem Reservoir System
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(Missouri River System).* This system of dams and reservoirs has the capacity to store

72.3 million ac-ft (MAF) of water (Corps 2007), which makes it the largest reservoir system in

North America (Figure 3-14). The Corps operates the Missouri River System to serve

congressionally authorized purposes of flood control, navigation, irrigation, hydropower, water

supply, water quality, recreation, and fish and wildlife.

Project Area
Fort Peck Dam
A

Garrison Dam’

Vissouri|River Basin AOahe Dam

'3 ‘Big Bend Dam

AFD!( Randall Dam

Gavins Point Dam

Legend |

A Mainstem Dams

[ proectarea
§5 Missouri River Basin 0
| 0 50

Missouri River

Figure 3-13 Missouri River Drainage Basin and Corps Dams

4 Information presented on the Missouri River Reservoir System and its operation is summarized from
the Missouri River Mainstem Reservoir System, System Description and Regulation (Corps 2007) and

other Corps reports as identified in the text and “References” chapter.

3-33



Chapter Three — Affected Environment Northwest Area Water Supply Project
Final SEIS

Storage Capacity of Corps Reservoirs
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Figure 3-14 Storage Capacity of Corps Reservoirs

System Storage

“System storage capacity” refers to the volume of space System Storage — the total volume of

available within all of the Missouri River System water storage available in the reservoirs of
reservoirs to store water for later use. “Reservoir storage | the System.
capacity” refers to space available within a specific Reservoir Storage — the volume of water

storage available in a specific reservoir in

reservoir. System storage capacity is divided into four oS

unique storage zones for regulation purposes (Corps

2007). Figure 3-15 shows the system storage capacity

for all reservoirs as a single illustration. Storage capacity available in the larger reservoirs is
shown in Figure 3-16. The total gross storage capacity of the upper three reservoirs is
approximately 65.6 MAF; all six reservoirs combined have a current storage capacity of
approximately 72.3 MAF (Corps 2013a).

The bottom 25 percent of the total system storage capacity is designated as the “permanent pool ”
and accounts for approximately 17.4 MAF (Figure 3-15). This pool is designed for sediment
storage, minimum reservoir levels for fisheries, and minimum hydropower reservoir levels.
Above the permanent pool is the largest storage zone comprising 53 percent of the total system
storage capacity: the “carryover multiple use zone.” This carryover multiple use zone holds
approximately 38.6 MAF (Figure 3-15). This zone is designed to store water to serve all
authorized purposes. Above the carryover multiple use zone is the “annual flood control and
multiple use zone,” which accounts for 16 percent of the total storage capacity — approximately
11.6 MAF. This is also the desired operating zone of the Missouri River System. At the top is the
6 percent of system storage capacity known as the “exclusive flood control zone.” This zone,
which has a capacity of approximately 4.7 MAF, is only used during extreme flooding conditions
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like the basin experienced in 2011. Water within this zone is evacuated (i.e., drawn down by
reservoir releases) as soon as downstream conditions allow. Table 3-13 shows the reservoir
storage zones for each of the reservoirs; they are listed by Corps project (i.e., dams).

Missouri River Mainstem System

Storage Zones and Allocations -
\_snr_Exclusive Flood Control 6% ™™ ™ | | | ~
IaMAF - Annual Flood Control &
Multiple Use 16% .
i " 386 MAF Carryover

Multiple Use 53%  pissoric i - 200 33 5ol

=174

Figure 3-15 Storage Capacity of Missouri River Mainstem System (storage in MAF to
top of zone in 2010)

Mainstem Project Storage

Garrisom  Oahe
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Pk 236 22.8
18.5
Exclusive Flood Conitral
Annual Flood Control
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M&lht:!e Use Big Randall
AITYOVEr
bod . Gavins
.7 Point
Permanent _ 0,45
71.3 M AF System Storage in % (26) (33) (31} (2) )] a1y

Figure 3-16 Missouri River Mainstem System Reservoir Storage Capacity (2010)
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Table 3-13  Reservoir Storage Zones by Corps Project
Top of Flood
Top of Top of Carryover Control & Multiple Top of Exclusive
Permanent Pool Multiple Use Use Flood Control
Storage Elev. Storage Elev. Storage Elev. Storage Elev.
Project (MAF) (ft msl) (MAF) (ft msl) (MAF) (ft msl) (MAF) (ft msl)
Fort Peck 4.1 2,160.0 14.8 2,234.0 17.5 2,246.0 18.5 2,250.0
Garrison 5.0 1,775.0 17.8 1,837.5 221 1,850.0 23.6 1,854.0
Oahe 5.2 1,540.0 18.5 1,607.5 21.7 1,617.0 22.8 1,620.0
Big Bend 1.2 1,415.0 1.5 1,420.0 1.6 1,422.0 1.7 1,423.0
Fort Randall 15 1,320.0 3.1 1,350.0 4.3 1,365.0 5.3 1,375.0
Gavins Point 0.3 1,204.5 0.3 1,204.5 0.4 1,208.0 0.5 1,210.0
Total 17.3 — 56.0 — 67.6 — 72.3 —
System
Note:

ft msl = feet above mean sea level; MAF = million acre-feet
Source: Corps 2013a

The storage capacity of the six reservoirs ranges from 23.6 MAF at Garrison Dam (Lake
Sakakawea) to 0.5 MAF at Gavins Point Dam (Lewis and Clark Lake) (Corps 2013a). The upper
three reservoirs contain the majority of the combined storage capacity with approximately

64.9 MAF, which is almost 90 percent of the gross system storage capacity (Figure 3-16). As a
result, these three projects experience most of the variability in reservoir levels during periods of
very high runoff or extended drought. The other three downstream reservoirs (Lake Sharpe at
Big Bend Dam, Lake Francis Case at Fort Randall Dam, and Lewis and Clark Lake at Gavins
Point Dam) are operated much the same no matter the runoff conditions.

System Runoff

“Runoff” is the amount of precipitation (rainfall and snow) that falls on the Missouri River basin
and enters the reservoir system. It can be estimated at a number of points in the watershed based
on meteorological and streamflow data. On average, 23 percent of the annual runoff above Sioux
City, lowa occurs in March and April from snowmelt and early spring rains (Corps 2007).
Roughly 48 percent of the annual runoff occurs in May, June, and July from the mountain
snowpack melting plus late spring and summer rains.

Although the annual runoff can vary dramatically from year to year, the average annual runoff
above Sioux City, lowa is 25.2 MAF (Corps 2007). Corps records dating back to 1898 indicate
that runoff has varied from a high of 61.0 MAF in 2011 to a low of 10.7 MAF in 1931 (Corps
2007). In this 109-plus year period, the Missouri River basin has experienced four periods of
significant drought. These include the record 12-year drought from 1930 to 1941, the 8-year
drought from 1954 to 1961, and the 6-year drought that began in 1987 and ended abruptly with
the flood of 1993. A more recent significant drought occurred between 2000 and 2007. This was
the longest lasting drought since the system reservoirs first filled with water in 1967. This
drought resulted in a historical low system storage level of 33.9 MAF.

Not all of the runoff from the drainage basin is available for storage in the reservoirs or release
for downstream purposes. Some runoff is lost through evaporation; some is diverted or
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withdrawn and used for agricultural, municipal, or industrial uses; and some is regulated by
upstream reservoirs, as discussed below.

System Operations

The Missouri River System is regulated to serve the congressionally authorized purposes of
flood control, navigation, hydropower, irrigation, water supply, water quality control, recreation,
and fish and wildlife. The six dams and reservoirs are operated by the Corps as an integrated
system, guided by the Missouri River Mainstem Reservoir System Master Water Control Manual
(Master Water Control Manual) (Corps 2006). In order to achieve the multipurpose benefits for
which the system was authorized and constructed, the six system reservoirs are operated as a
hydraulically and electrically integrated system. This means dam releases are coordinated in an
effort to maintain desired levels in each reservoir and to meet flow requirements of downstream
system purposes. Overall system regulation follows the water control plan presented in the
Master Water Control Manual.

An annual operating plan (AOP) is developed that presents forecasts of the system regulation for
the upcoming year to serve the authorized purposes under varying hydrologic conditions (Corps
2007). A Draft AOP is prepared and circulated for public review by October of each year. Public
meetings are generally held in October. After consideration of tribal and public comments, a
Final AOP is published in December or January. Spring public meetings are conducted to
provide an update on the current hydrologic conditions and projected system regulation for the
remainder of the year relative to implementing the Final AOP.

Missouri River System regulation is in many ways a repetitive annual cycle; most of the year’s
water supply is produced by runoff from winter snows and spring and summer rains, which
increase system storage. The Water Control Calendar of Events (Figure 3-17) displays the time
sequence of these cyclic events.
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Water Control Calendar of Events
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Figure 3-17 Water Control Calendar of Events for Missouri River Operations
Source: Corps 2007

The annual target is to draw the Missouri River System reservoirs down to the bottom of the
annual flood control and multiple use zone by March 1 (Figure 3-15). Because the major portion
of the annual runoff enters the reservoirs between March and July, storage accumulates and
usually reaches a peak during early July. Water releases from system dams are scheduled
throughout the remainder of the year to provide support for hydropower production and other
authorized purposes. Reservoir releases during the summer and winter are generally higher than
those in the spring and fall because of increased demand for hydropower.

During periods of normal to above-normal runoff, water releases from the reservoirs remove
water stored in the annual flood control and multiple use zone (Figure 3-15), drawing the
reservoir down to the top of the carryover multiple use zone by the following March 1, when the
cycle begins once more. During periods of extended drought, water is taken from the large
carryover multiple use zone. The conservation storage provided in the carryover multiple use
zones of the six mainstem reservoirs was designed to serve all authorized project purposes
through a drought like that of the 1930s, although at reduced levels.

The water levels of each of the six reservoirs are checked daily and compared to the water
control plan and the AOP. Adjustments to the amount of water transferred between reservoirs are
made when necessary to achieve the desired volume of water in each reservoir and to maximize
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power generation. The upper three reservoirs (Fort Peck, Garrison, and Oahe) have a total
storage capacity of 64.9 MAF, including 37 MAF of carryover multiple use storage plus an
additional 10.2 MAF of annual flood control multiple use storage. This volume of storage
provides flexibility to the Corps, allowing the agency to adjust intrasystem regulation (i.e.,
balancing storage levels among reservoirs) to better serve the authorized purposes (Corps
2013a).

Intrasystem regulation is an important tool in the management of water in the Missouri River
System to meet the authorized purposes. It is used to regulate individual reservoir levels to
balance or unbalance the water in storage, to balance the annual system regulation by
anticipating unusual snowmelt runoff, to maintain the seasonal capability of the hydropower
system, and to improve conditions for fish spawning and recruitment in the reservoirs. It also can
be used to maintain stages on the open river reaches between the mainstem dams.

Intrasystem adjustments are also used to meet emergencies, including protection of human health
and safety, protection of significant historic and cultural properties, and to meet the provisions of
applicable laws, including the Endangered Species Act. These adjustments are made to the extent
reasonably possible after evaluating impacts on other system uses. They are generally short term
and continue only until the issue is resolved.

Dam Releases

Dam releases refers to water discharged through the hydropower units or over a dam or spillway
to move water downstream through the system to achieve authorized purposes. Factors that
influence intrasystem regulation may vary widely from year to year; however, regulation of the
system generally follows a regular seasonal pattern (Figure 3-17). Factors such as the amount of
storage and the magnitude and distribution of inflow received during the year can affect the
timing and magnitude of individual dam releases. Adjustments to dam releases are made to
achieve a desired water volume in each reservoir and to maximize power generation.

Water releases from the upper three reservoirs are based on the need to balance the effects of
depletions, sedimentation, and flood storage evacuation while ensuring that Gavins Point
Reservoir contains the volume of water necessary to meet downstream requirements. Water
releases from Gavins Point Dam are made to meet lower Missouri River navigation targets and
flood control requirements, and to meet flood storage release requirements from the system
reservoirs, as well as lower Missouri River flow requirements in non-navigation years. Summer
releases from Gavins Point Dam are generally at their highest during the navigation season,
when downstream flow requirements are highest. During the winter, with the onset of the non-
navigation season, the conditions are reversed. Gavins Point Dam water releases decrease by
about one-third to slightly more than one-half of summer release levels. Under existing
conditions the simulated average annual releases out of Gavins Point Dam from 1930 to 2010 are
24,633 cfs (Corps 2013a).

Sedimentation

The Missouri River System was built with the knowledge and understanding that, over time, the
sediments carried by the Missouri River and its tributaries would slowly accumulate in the
bottom of the reservoirs (Figure 3-18).
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One effect of this sedimentation is that it slowly fills the reservoirs, resulting in a reduction of the
available space to store water. The permanent pool of each reservoir was designed as storage
space that would fill with sediment at some point in the future.

Continuing hydrographic resurveys, sediment sampling activities, and special studies of the
mainstem reservoirs aid in planning and in meeting short-term and long-term needs related to
sediment (Corps 2007). Each reservoir reach is surveyed periodically (at 10- to 25-year intervals)
to update reservoir capacities, evaluate impacts of erosion or sedimentation on project functions,
and for other purposes relevant to the Corps’ operation of the Missouri River System. These
surveys are occasionally (once every 5 years) supplemented with reconnaissance inspections of
major problem areas, particularly after high flood events. Sediment accumulation over the years
has resulted in losses of system storage capacity (Corps 2013a). The accumulation of sediment in
reservoir headwaters and at the mouths of sediment-laden tributaries has affected project
purposes by reducing channel capacity and raising water surfaces, in some instances by several
feet. Table 3-14 shows the change in storage capacity that has occurred since 1973.

Table 3-14

Changes in System Storage Capacity over Time due to Sedimentation

Total System Storage

Storage Capacity at
Base of Flood Control

Storage Capacity Lost
due to Sedimentation

Source Report Capacity (MAF) Pool (MAF) since 1974 (MAF)
1972 — 1974 Annual 74.7 58.3 N/A
Operating Plan

1989 Master Manual 73.9 57.6 0.8 MAF
August 2009 73.1 56.8 1.5 MAF

Note:

MAF = million acre-feet; N/A = not applicable

Source: Corps 2013a
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Water Quality

In general, Missouri River System water quality conditions reported by the Corps (2007) are
favorable. Some water quality issues can be attributed to regulation of system reservoirs, while
others are largely unrelated to system operations.

Potential water quality concerns attributable to the system or its regulation include: (1) possible
gas supersaturation in tailwater areas if spillway releases are made from Fort Peck and Gavins
Point; (2) dissolved oxygen depletion in the hypolimnion® of the reservoirs later in the summer
prior to fall turnover; (3) low dissolved oxygen levels in tailwater areas due to hypolimnetic
reservoir releases during the late summer; and (4) localized algal blooms due to accumulation
and recycling of nutrients in the reservoirs.

Concerns attributable to natural and anthropogenic sources and land or water use policies
originating in or affecting areas outside the reservoir boundaries include (1) pesticides detected
in reservoir waters; (2) high levels of selenium in the Missouri River and many of its tributaries;
(3) elevated levels of mercury in fish caught in the reservoirs; and (4) increased rates of
eutrophication in the reservoirs due to nutrient enrichment. Changing river channels and low
reservoir levels have also led to water quality problems for some water intakes. Low flows
downstream from Gavins Point Dam may affect the ability of thermal power plants to meet
National Pollutant Discharge Elimination System (NPDES) permit standards for discharging
cooling water back into the Missouri River and may increase the sediment content in some water
supply systems.

The water quality in the reservoirs is generally considered good and is expected to remain good.
Water quality data acquired from the EPA STORET Database (EPA 2012a) for two stations on
Lake Sakakawea near Garrison Dam suggest that water quality in this lake is generally good
(Table 3-15). Average concentrations of the water quality parameters collected from these two
stations would meet primary and secondary drinking water standards with conventional
treatment technologies.

5 The lower and colder layer of water in a lake, largely stagnant and remaining at a constant
temperature.
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Table 3-15 Lake Sakakawea Water Quality Data from two EPA STORET Stations near
Garrison Dam
Parameter | Frequenc :rtlztg):rr'\‘la:?r‘\e HEze o) e e G Min | Max | Mean
q y pling Record Standard | Observations
Agency
Primary Standards
. Monthly Lake
A(LSG/E')C (Spring - | Sakakawea - ND oggé/zsmo 10 109 1 | o996 | 215
g Fall) Dept. of Health
. Monthly Lake
33”/“[)” (Spring - | Sakakawea - ND ogglg/;%to 2,000 120 414 | 731 | 53.11
g Fall) Dept. of Health
Beryllium . GARLK1390A - | 08/25/04 to
(ug/L) Sporadic US ACOE 08/21/07 4 3 05 1 2 | 15
Cadmium . GARLK1390A - | 08/25/04 to
(ug/L) Sporadic US ACOE 08/21/07 5 5 0.2 0.5 0.38
. Monthly Lake
Ch([]or;‘l_“)‘m (Spring - | Sakakawea - ND 08@3@%“ 100 26 021 | 116 | 152
g Fall) Dept. of Health
Monthly Lake
?Spﬁjr (Spring - | Sakakawea -ND | 091235 {01 4 300 100 102 | 164 | 237
g Fall) Dept. of Health
Monthly Lake
Lead (ugll) | (Spring- | Sakakawea - ND 08@3@%“ 15 25 047 | 127 | 269
Fall) Dept. of Health
. Monthly Lake
S‘Z'je'}'L”)m (Spring - | Sakakawea - ND Oggé’zsﬁfo 50 80 025 | 90.4 | 355
9 Fall) Dept. of Health
Nitrate + . GARLK1390A - | 06/25/01 to
Nitrite (mg/L) | SPeradic US ACOE 09/25/01 10° 4 0.02 | 0.03 | 0.023
Secondary Standards
. Monthly Lake
A"(JL:“'/T)‘m (Spring - | Sakakawea - ND | 051179101 50,500 44 50 | 435 | 1082
9 Fall) Dept. of Health
. Monthly Lake
C(rr:o;ge (Spring - | Sakakawea - ND 08/91/2/253?1to 250 155 82 | 112 | 952
9 Fall) Dept. of Health
Monthly Lake
ron (ug/l) | (Spring- | Sakakawea - ND 08/91/2/2%?:0 300 143 9 2'87 102.3
Fall) Dept. of Health
. GARLK1390A - | 02/1/99 to
pH (SU) Sporadic US AGCE 00/29111 6.5-8.5 1794 71 | 891 | 817
Sulfate . GARLK1390A - | 06/12/95 to
maL) Sporadic US AGoE 06/23/00 250 42 121 | 180 | 1607
TDS (mg/L) | Sporadic GAS'S"S&?SA' oggzlgg%go 500 44 363 | 532 | 4409
Monthly Lake
Zinc (ug/L) (Spring - Sakakawea - ND 08/;/3/29/?:0 5,000 82 1.09 | 42.7 7.61
Fall) Dept. of Health
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ST Na[ne Period of EPA Number of .
Parameter |Frequency | and Sampling Record Standard | Observations Min | Max | Mean
Agency
Station Name .
. Period of EPA Number of .
Parameter Frequency ancLSamleng Record Standard Observations Min | Max | Mean
gency
No Standards Established
Specific
. GARLK1390A - [ 02/1/99 to
CoFudSljlcéﬁr;ce Sporadic US ACOE 09/22/11 - 1794 366 | 1,444 605
Dissolved
. GARLK1390A - 02/1/99 to
(?:])531 Sporadic US ACOE 09/22/11 - 1864 3.8 12.7 8.66
Suspended
. . GARLK1390A - | 06/25/01 to
(Sn?g/dLS) Sporadic US ACOE 06/23/09 - 51 4 55 5.62
Phosphorus . GARLK1390A - | 05/25/06 to 0.0
(mg/L) Sporadic US ACoE 09/22/09 - 89 1 | 037 | 0028
Hardness
. GARLK1390A - | 06/25/01 to
C(angg(/jlé) Sporadic US ACOE 08/21/07 - 15 155 | 242 213.7
. Monthly Lake
?;'C'/LI‘_T (Spring - | Sakakawea - ND 08/91/2/253? ° - 151 o | 592 | 5024
9 Fall) Dept. of Health
. Monthly Lake
Ma(?:efl‘_'fm (Spring - | Sakakawea - ND 08@,2’2%?1“ - 151 12‘ 252 | 20.02
9 Fall) Dept. of Health
. Monthly Lake
S(;d'fl_’;] (Spring - | Sakakawea - ND | 05719733 fo 200 151 S| 724 | s
9 Fall) Dept. of Health
Notes:

a 10 mgll is the standard for nitrate, not nitrate + nitrate. However, the nitrite concentration is usually very low in surface water.
b The EPA established a guidance level based on health and taste for sodium, but this is not an actionable standard.
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Missouri River System Depletions

As previously stated, the Missouri River System is operated to meet multiple authorized
purposes and is a complex process. Use of water from the system for these authorized purposes
results in varying levels of impacts, depending primarily on the volume of water being removed.
Reclamation worked collaboratively with the Corps to complete an analysis of the impacts that
existing and reasonably foreseeable future water depletions have on the system. This analysis
was accomplished using the best available information assembled by Reclamation and the Corps.
Detailed information regarding the Corps’ analysis using the Daily Routing Model (DRM) is
included in the report Cumulative Impacts to the Missouri River for the Bureau of Reclamation’s
Northwest Area Water Supply Project (Corps 2013a) and in Appendix D. A simulation of the
current water control plan for the Missouri River using the DRM quantified the existing
conditions on the Missouri River for the SEIS analysis.

The basis of the analysis was the Corps’ DRM. The DRM was developed during the 1990s as
part of the Missouri River Mainstem Reservoir Master Water Control Manual Review and
Update EIS (Corps 2004a) to simulate and evaluate alternative system regulation for all
authorized purposes under a widely varying long-term hydrologic record. For this SEIS analysis
(Corps 2013a), the DRM was used as an analytical tool to estimate the hydrologic effects that
depletions have on Lake Sakakawea, the other system reservoirs, and free-flowing reaches of the
Missouri River. This model provides daily time-step data used for the impact models developed
by the Corps. The DRM simulates an 81-year historical period from1930 to 2010 routing inflows
through the Missouri River System following the criteria of the current water control plan, as
outlined in the Corps’ 2006 Master Water Control Manual. Details of the Corps’ analysis for the
SEIS are summarized in Appendix D. The analysis was completed using the updated present-
level Missouri River depletions data developed by Reclamation, as described in Appendix D and
shown in Table 3-16.

Reclamation updated Missouri River monthly depletions from Missouri River reaches for the
period of record, 1929 to 2007. These depletion values were applied to the historical natural flow
record to determine present-level depleted streamflows. Table 3-16 shows average annual
present-level depletions at a 2007-level of Missouri River basin development for the period of
record for each reach of the Missouri River. Under the Master Water Control Manual (Corps
2006), this 12.7 MAF of total depletions comes out of the carryover multiple use pool, which
holds about 38.6 MAF systemwide (Figure 3-16). This analysis determined that present-level
depletions account for approximately 33 percent of the water stored in the carryover multiple use
pool.

3-44



Northwest Area Water Supply Project Chapter Three — Affected Environment
Final SEIS

Table 3-16  Missouri River Average Annual-Present-Level Depletions (kAF)

Total
Public Industrial Present
Missouri River | Agricultural Supply Supply Reclamation | Transbasin Level
Reaches Diversions | Depletions | Depletions Storage Diversions? (2010)
Above Fort Peck 2,126.8 16.4 0.6 65.2 0.0 2,209.0
Fort Peck to 3,431.1 19.7 7.6 76.2 -182.7 3,351.9
Garrison
Garrison to Oahe 297.7 10.5 2.9 21.7 0.0 332.8
Oahe to Big Bend 125 0.3 0.0 0.0 0.0 12.8
Big Bend to Fort 122.3 1.0 0.0 0.0 0.0 123.3
Randall
Fort Randall to 882.0 1.0 0.0 8.8 0.0 891.8
Gavins Point
Gavins Point to 311.5 5.3 0.8 47.2 0.0 364.8
Sioux City
Sioux City to 243.3 8.0 0.0 0.0 0.0 251.3
Omaha
Omaha to 3,602.6 277.8 16.7 215.5 -392.8 3,719.8
Nebraska City
Nebraska City to 69.5 1.9 0.2 0.0 0.0 71.6
St. Joseph
St. Joseph to 1,084.8 44.8 0.1 495 0.0 1,179.2
Kansas City
Kansas City to 23.2 55.6 0.3 0.0 0.0 79.1
Boonville
Booneville to 67.1 18.3 0.3 0.0 0.0 85.7
Herman
Total 12,274.4 460.5 294 484.0 -575.5 12,673.1
(12.27 MAF) | (0.46 MAF) | (0.03 MAF) (0.48 MAF) | (-0.58 MAF) | (12.67 MAF)

Notes:

kAF = thousand acre-feet; MAF = million acre-feet
2 Transbasin diversions include water imported into the Missouri River basin. See Reclamation 2012c for more detail.
Source: Reclamation 2012¢

In addition to the water uses shown in Table 3-16, some depletion of the Missouri River system
can be attributed to natural causes, such as evaporation. The Corps (2006) estimates the total
average annual water loss due to evaporation on all Missouri River System reservoirs at

3.1 MAF. The average annual water loss due to evaporation on Lake Sakakawea alone is almost
1 MAF. The average evaporation from each mainstem system reservoir accounts for about a
3-foot reservoir level change annually (Corps 2006).

Audubon Lake

Audubon Lake is a sub-impoundment of Lake Sakakawea located east of U.S. Highway 83 that
was formed by the construction of the Snake Creek embankment. Lake Sakakawea water is
pumped by Reclamation from the Snake Creek Pumping Plant into Audubon Lake.
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Water Quantity

The water level in Audubon Lake is maintained fairly constant throughout the year

(Figure 3-19), at an average surface elevation of 1,845.8 feet mean sea level (msl). The water
level is maintained at 1,847 feet msl from ice-out through the summer for recreation, fish, and
wildlife, and to ensure that adequate quantities of water are available for transmission through
the McClusky Canal to meet downstream water needs. The water level is lowered to 1,845 feet
msl over the winter for freshening and to protect stabilized islands.

Water Quality

Water quality data from three sampling stations on Audubon Lake were acquired from the USGS
(USGS 2012a) and indicate that average concentrations of the parameters collected at each site
do not exceed primary or secondary drinking water standards.

1,860

1,850 -

1,840 -

1,830 -
1,820 -
1,810 -
—— Lake Sakakawea Elevation

—— Audubon Lake Elevation

Monthly Mean Water Level (Elevation, ft NAVDES)

Jan-67 Jan-72 lan-77 Jan-82 Jan-87 Jan-92 Jan-97 Jan-02 Jan-07 Jan-12
Date

Figure 3-19 Audubon Lake and Lake Sakakawea Water Surface Elevations (1967 — 2012)

Note: Water surface elevations measured near the Snake Creek Pumping Plant.
Sources: USGS 2012a; Reclamation 2012¢c
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Fisheries and Aquatic Invertebrates

The affected environment for fisheries and aquatic invertebrates includes surface waterbodies in
both the Missouri River and Hudson Bay basins, with emphasis on the Project Area, that support
common and special-status freshwater fish species and aquatic invertebrates. Many of the fish
species support recreational and/or commercial fisheries.

GIS data were used to determine the number and locations of surface water features in proximity
to Project components. Additional data sources used to describe the affected environment
include fish stocking and public fishing waters information collected from the North Dakota
Game and Fish Department (NDGFD) and the North Dakota Comprehensive Wildlife
Conservation Strategy 2005 (NDGFD 2005), and contact with biologists at the NDGFD.
Fisheries and other ecosystem components of the Hudson Bay basin that could be affected by the
introduction of AIS are described in the “Aquatic Invasive Species” section of this chapter.

Streams in North Dakota are classified based on their potential to meet beneficial uses as
identified in North Dakota Administrative Code (NDAC) 33-16-02 Standards of Water Quality
for State of North Dakota (NDDH 1999):

Class 1 Quality capable of supporting propagation of life of resident fish and other aquatic biota and
suitable for boating, swimming, and other water recreation. Quality after treatment by
coagulation, settling, filtration, and chlorination shall meet bacteriological, physical, and
chemical requirements for municipal use.

Class IA  Same as Class I but softening may be required for municipal use.

Class 11 Same as Class IA but additional treatment may be needed to meet drinking water
requirements. Some streams may be intermittent.

The Souris River is a Class IA stream.
Lakes are classified based on the type of fishery that could be supported:

Class 1 Cold water fishery

Class 2 Cool water fishery

Class 3 Warm water fishery

Class 4 Marginal fishery

Class 5 No fishery due to high salinity

There are three fishery stream value classifications (Service et al. 1978) for streams crossed by
pipelines:

Class 1 Highest-valued fishery resource Souris River
Class II High-priority fishery resource Spring Coulee
Class 11T Substantial fishery resource Boundary Creek and tributaries south of the

town of Souris

Perennial waterbodies located within the Project Area that provide habitat for fish and aquatic
invertebrates are shown in Figure 3-20. Project components, however, would only be located
near, under, or in a few of these waterbodies. Waterbodies potentially affected by the Project
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alternatives (in Bottineau, Renville, McLean, and Ward counties) are included in Table 3-17.
Additional detail regarding surface waterbodies is provided above under Water Resources.
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Figure 3-20 Perennial Waterbodies in the Project Area Subbasins
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Table 3-17 Waterbodies Potentially Affected by Project Alternatives

Waterbody

Tributary

Secondary Tributary

Lake Sakakawea

Audubon Lake

Douglas Creek

West Branch Douglas Creek
Middle Branch Douglas Creek
East Branch Douglas Creek

White Earth River
Malnourie Creek
Beaver Creek
Tobacco Garden Creek
Thorsen Creek
Long Creek
Stony Creek

Des Lacs Lake
Des Lacs River
Lloyds Coulee
Niobe Coulee

Souris River
Lake Darling

Lower Souris River

Stone Creek
Boundary Creek
Deep River

Little Deep Creek
Little Deep River

. Egg Creek
Deep River Hay Coulee
Cut Bank Creek South Egg Creek
Buffalo Lodge Lake
North Lake
Oak Creek
. Ox Creek
Willow Creek Mud Creek —
Indian Creek

Fish species of recreational or commercial value occur in waterbodies throughout the Missouri

River and Hudson Bay basins. North Dakota’s public
fishing waters range from small impoundments to large
river systems and reservoirs. Coldwater (trout, salmon),
coolwater (walleye, yellow perch, northern pike), and
warmwater (catfish / bullhead, sunfish, bass) fish are
present in these waters. In addition to recreational or
commercial species, some lakes and rivers could contain

Level | species are those that have a high
level of conservation priority because of
declining status in North Dakota or across
their range, or because the high rate of
occurrence in North Dakota constitutes the
core of the species breeding range, but the
species may be at risk rangewide.

fish of conservation priority (Level I), as identified in
North Dakota’s Comprehensive Wildlife Conservation Strategy 2005 (NDGFD 2005). Non-game
fish of conservation priority (Level I) include pearl dace, sicklefin chub, and sturgeon chub. The
pallid sturgeon is the only federally listed species that occurs in the Project Area (located within
the Missouri River basin); this species is described below under Federally Protected Fish
Species.
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Lakes, rivers, ponds, and perennial and intermittent streams provide habitat for fish either
throughout or during portions of the year. These waterbodies also support spawning, foraging,
rearing, refuge, and/or migratory use by fish. Spawning periods and habitats, as well as general
habitat requirements, for common recreational and commercial fish species are provided in
Appendix G (Table G2.1a). After spawning, the type and amount of habitat required for larval
and juvenile fish rearing vary depending on the species, life history stage, and site-specific
conditions.

A number of the streams within the Project Area have intermittent flow and thus only provide
habitat for fish when water is present, while others have perennial flow. Of the 29 streams that
would be crossed by Project pipelines for the inbasin alternatives, 22 are smaller streams and 7
are larger, perennial streams. Similarly, of the 23 streams that would be crossed by Project
pipelines for the Missouri River alternatives, 21 are smaller streams and 2 are larger, perennial
streams. Major waters are described below.

Missouri River Mainstem Reservoir System

The Missouri River is regulated by six dams operated by the Corps. These dams have a profound
effect on the river’s fisheries and other aquatic resources. The Corps recently completed an EIS
(Corps 2004a) on operation of the Missouri River dams. The following discussion is summarized
from that EIS.

Over 156 fish species have been documented in the Missouri River, including many species that
have been introduced into the mainstem reservoirs and riverine reaches. The endangered pallid
sturgeon has also been documented in the Missouri River and is addressed in the “Federally
Protected Species” section of this chapter. The dams have created a variety of reservoir habitats
that differ greatly from the natural (pre-impoundment) habitats in the river. Reservoir habitats are
deep and large, providing for both warmwater and coldwater species. Reservoir fisheries are
detailed in the Master Water Control Manual (Corps 2006) and in the Master Plan for each
reservoir (Corps 2002, 2003, 2004b, 2007, 2008, 2010).

Operation of the dams has also changed the hydrologic regime, water temperature, sediment
transport, substrate, and water chemistry in the free-flowing reaches between dams. Coldwater
fish species can dominate the tailrace areas below the large upper three reservoirs, while
warmwater native species dominate the more natural riverine areas found below the tailrace

areas and lower system dams. Riverine fisheries are detailed in the Master Water Control Manual
(Corps 2006) and in recent Corps EISs (Corps 2011a, 2011Db).

Lake Sakakawea

Water levels in Lake Sakakawea are managed by the Corps. Both coldwater and warmwater
habitats are present. Coldwater habitat is present through the summer and fall months at deeper
depths. Chinook salmon and rainbow smelt use this habitat (USDOI 2007). Other
coldwater/coolwater species include walleye, sauger, northern pike, and trout. Warmwater
species present include both native and nonnative fish that have adapted to lacustrine (lake)
conditions. These species include smallmouth bass, goldeye, carp, channel catfish, river
carpsucker, crappie, and emerald shiner (USDOI 2007).

Fisheries management is based on recommendations from the state agencies responsible for
fisheries management, including Montana and North Dakota. The primary management species
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are walleye, sauger, and Chinook salmon, with northern pike, trout, and smallmouth bass also
managed. To monitor habitat for coldwater species, the North Dakota Department of Health and
NDGFD have, since 2002, conducted weekly sampling of dissolved oxygen and temperature and
monthly sampling of water quality at seven locations (NDDH 2012). Lake Sakakawea is
considered not supporting of fish for human consumption under Section 303(d) of the Clean
Water Act due to methylmercury pollution (NDDH 2012).

Audubon Lake, a subimpoundment of Lake Sakakawea, has similar species to those found in
Lake Sakakawea; however, the shallower, warmer water does not support coldwater species
(USDOI 2007).

Souris River

The Souris River supports 24 identified fish species, including walleye, northern pike, yellow
perch, and black and brown bullhead (Picha et al. 2008). Numerous aquatic mussels, pill clams,
and snails also occur in the river and its tributaries. Some species are generally year-round
residents of the river under various flow levels, while less hardy species come from Lake Darling
during high-flow years and persist as long as adequate water quality and habitat are present.
During low-flow periods, fish kills occur when conditions become inhospitable for fish.

The 2012 Souris River 303(d) listing cites impairment to aquatic resources from sedimentation
or siltation for segments of the river near Minot. However, all listed segments on the Souris
River are in the State’s low priority category and scheduled for TMDL development 8 to 13
years in the future (NDDH 2012).

Intermittent Streams
Numerous intermittent streams are present in the Project Area, and a number of these would be
crossed by proposed Project pipelines.

Prairie Pothole Lakes and Wetlands

The affected environment is characterized by an abundance of prairie pothole lakes and
wetlands. Permanent wetlands are home to many fish, including northern pike, perch, and
walleye (Herman and Johnson 2008).

Aquatic Invertebrates

A variety of invertebrates, including mussels, snails, and benthic (bottom-dwelling)
macroinvertebrates, can be found in streams, lakes, and wetlands within the Missouri River and
Hudson Bay basins (scientific names of species are included in Appendix G).

Souris River

A 2007 study found that Souris River basin sites exhibited benthic macroinvertebrate
assemblages consistent with existence of good water quality and habitat (Haugerud and Ell
2007). Numerous aquatic mussels, pill clams, and snails also occur in the river and its tributaries.

Missouri River
Missouri River sandbars and river channels are home to a variety of invertebrate species,
including mussels, snails, and benthic macro-invertebrates (Angradi et al. 2006; Angradi et al.

3-51



Chapter Three — Affected Environment Northwest Area Water Supply Project
Final SEIS

2009; Le Fer 2006; USGS n.d.). Mussel species have also been described for Missouri River
habitats (South Dakota Game, Fish and Parks 2000, 2005). Missouri River reservoirs, as well as
small, medium, and large bays, are dominated by oligochaetes and chironomids, with
composition and density of the benthos strongly influenced by depth (Scharold et al. 2010).

Prairie Potholes

The Project Area includes a number of prairie pothole lakes and wetlands. Prairie pothole
wetlands function as groundwater recharge sites, flow-through systems, and/or groundwater
discharge sites; and this hydrology influences the aquatic invertebrates that inhabit these areas.
Invertebrates found in prairie wetlands include gastropods, rotifer, crustacea, and insects
including ephemeroptera, odonata, choleoptera, diptera, and hymenoptera. Assemblages of
aquatic invertebrates in prairie pothole wetlands are limited in their diversity and include mostly
ecological generalists due to harsh environmental conditions, including lack of water, freezing,
and steep salinity gradients. Past invertebrate studies in this area support the idea that these
wetlands have low invertebrate diversity compared to other wetland classes across the United
States. Seasonal drawdown, as well as the longer term wet-and-dry cycle affects the hydroperiod
of the wetlands and also the ecology of its aquatic invertebrates. Existing anthropogenic
disturbance to aquatic invertebrates in the prairie pothole region includes sedimentation,
dewatering, and road construction (Euliss et al. 1999).

Aquatic Invasive Species

The affected environment for AIS of concern is composed of the Missouri River basin, which is
a potential source of AIS, and the Hudson Bay basin, which includes Canada’s Lake Winnipeg
and the surrounding communities and is the potential receptor of AIS. The Lake Winnipeg area
was included since the Souris River in Minot flows north into Manitoba where it meets the Red
River and eventually terminates in Lake Winnipeg. Thus, impacts from AIS transfer to the Souris
River could occur in this area. Information in this section is summarized from the detailed
analysis conducted on AIS for this Project. The Transbasin Effects Analysis Technical Report
(Appendix E) documents the current North American distribution of AIS, especially within the
Missouri River basin, Hudson Bay basin, and adjacent drainage basins. This report was peer
reviewed by technical experts both within and outside of Reclamation and builds on previous
work conducted for the Project.

The list of AIS considered in this SEIS has been developed and refined over the past 10 years
(Appendix E). Initially, invasive species were identified during a risk and consequence analysis
conducted in support of an EIS for the Red River Valley Water Supply Project (USGS 2005a).
That project is similar to the Project evaluated in this SEIS and would also involve a water
transfer from the Missouri River basin to the Hudson Bay basin to meet municipal, rural, and
industrial water needs. The list of species for the Red River Valley project was developed by an
interagency technical team that included representatives from USGS, Reclamation, EPA, the
Service, NDGFD, Minnesota Department of Natural Resources, Environment Canada, Canada
Department of Fisheries and Oceans, and Manitoba Conservation (USGS 2005a, 2005b). The
species evaluated in that analysis included both microscopic (viruses, bacteria, protozoa,
myxozoa, and cyanobacteria) and macroscopic (vascular plants, mollusks, crustaceans, and
fishes) organisms.
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As part of the previous EIS for the Project (Reclamation 2008), Reclamation worked
collaboratively with the USGS to conduct a biota transfer risk analysis (USGS 2007a). Invasive
species included in that analysis were the high-priority species identified in the risk and
consequence analysis conducted for the Red River Valley project (USGS 2005a). Because the
analysis conducted for that project concluded that the risk of transferring macroscopic organisms
through a system like this Project was practically zero (USGS 2005a), no further analysis of
macroscopic transfer risk was conducted in this SEIS.

In their comments on the 2007 Draft EIS for this Project, Manitoba Water Stewardship (2007)
identified additional fish pathogens and parasites that they suggested should be evaluated. The
microscopic species evaluated for the Red River Valley project (USGS 2005a) and the Final EIS
for this Project (USGS 2007a; Reclamation 2008), the additional fish pathogens and parasites
identified by Manitoba Water Stewardship (2007), and three mollusk species (quagga mussels,
zebra mussels, and New Zealand mudsnails) are analyzed as AIS in this SEIS.

Aquatic Invasive Species of Concern

Table 3-18 includes both the taxonomic groups and common names of individual AIS evaluated
in this SEIS. Some of these AIS do not have common names; therefore, their scientific names
appear in the table. The list of AIS includes seven major taxonomic groups of organisms
exhibiting a range of sizes and susceptibilities to chemical and physical variables (e.g., biota
treatment options). A broad range of life histories was evaluated to ensure that the biota
treatment options being considered would protect against a variety of species, including
unknown and emerging organisms. The relative sizes of the species are shown in Figure 3-21.

The National Wild Fish Health Survey Database hosted by the Service (2011a) regularly updates
detection data for a variety of fish pathogens and parasites in the continental United States,
including several, but not all, of the AIS evaluated in this SEIS. The USGS Non-Indigenous
Aquatic Species database maintains records for observation data of potentially invasive
invertebrates, including quagga mussels, zebra mussels, and New Zealand mudsnails. These
sources were used to develop maps illustrating the distribution of AIS in the Hudson Bay basin
and in adjacent and neighboring drainage basins (below and in Attachment 1 of Appendix E).
Several AIS are currently known to exist in adjacent basins but have not been detected in the
Hudson Bay basin (Table 3-18; Appendix E, Attachment 1). Other AIS have already been
detected in the Hudson Bay basin and are included in the table to provide a complete overview of
the existing conditions.

3-53



Chapter Three — Affected Environment

Northwest Area Water Supply Project

Final SEIS
Table 3-18  Aquatic Invasive Species of Concern
Present in the Present in the
Taxonomic Common Name of Species or Hudson Bay Missouri River
Group Disease / Condition Basin Basin
Infectious pancreatic necrosis virus (IPNV) Unknown Unknown
Infectious hematopoietic necrosis virus (IHNV) Unknown Unknown
) Viral hemorrhagic septicemia virus (VHSV) Unknown Unknown
Virus Channel catfish virus (CCV) Unknown Unknown
Spring viremia of carp virus (SVCV) Unknown Unknown
Infectious salmon anemia virus (ISAV) Unknown Unknown
Bacterial kidney disease (BKD) Yes Yes
Furunculosis Yes Unknown
Strep Yes Yes
Columnaris disease Yes Unknown
Pseudomonas aeruginosa Yes Yes
Bacteria Cholera Unknown @ Unknown @
Edwardsiella spp. infections Yes Unknown
Mycobacterium spp. infections Yes Yes
Enteric redmouth disease (ERM) Yes Yes
E. coli Yes Yes
Legionnaire’s disease Unknown Unknown
Salmonella Yes Yes
Zebra mussel Yes Yes
Mollusks | Quagga mussel Unknown Yes
New Zealand mudsnail Unknown Yes
Polypodium Yes Yes
Animalia Whirling disease Unknown Yes
Actheres pimelodi (parasitic copepod) Yes Unknown
Parasites | Ergasilus spp. (parasitic copepod) Yes Unknown
Icelanonchohaptor microcotyle (parasitic Unknown Yes
flatworm)
Corallotaenia minutia (Parasitic tapeworm) Yes Unknown
Giardia (backpacker’s diarrhea) Yes Yes
Entamoeba histolytica Unknown Unknown
Protozoa Cryptosporidium Yes Yes
Ich or white spot disease Yes Yes
Ichthyophonosis Unknown Unknown
Branchiomycosis Yes Yes
Fungi Saprolegniosis or winter fungus disease Yes Yes
Black yeast Yes Yes

3-54




Northwest Area Water Supply Project

Chapter Three — Affected Environment

Final SEIS
Present in the Present in the
Taxonomic Common Name of Species or Hudson Bay Missouri River
Group Disease / Condition Basin Basin
Phoma herbarum Yes Yes
Anabaena flos-aquae (blue-green algae) Yes Yes
Cyanobacteria Microcystis aeruginosa (blue-green algae) Yes Yes
Aphanizomenon flos-aquae (blue-green algae) Yes Yes
Notes:

NA = not applicable; Unknown = has not been detected; not currently known to be present

2 The bacterium that causes cholera is not known to be present; however, other species of this genus are ubiquitous in aquatic

systems. Source: Appendix E, “Life History Characteristics and Distribution” section.
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Figure 3-21 Relative Sizes of Aquatic Invasive Species of Concern
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Fish Pathogens and Parasites

Some fish species of the Hudson Bay basin could be susceptible to infection from AIS and,
therefore, potentially at risk from a transbasin introduction (Table 3-19). Fish pathogens and
parasites may be host-specific or capable of infecting a variety of species. The documented fish
pathogen and parasite communities in the source basin (Missouri River basin) and the receiving
basin (Hudson Bay basin) are quite similar, particularly for fish species that occur in both basins.
Dick et al. (2001) reported only 2 out of 44 parasites that occurred in the Missouri River in North
Dakota that have not been detected in the Red River basin or other Manitoba waters. The lack of
detection of AIS does not necessarily rule out its presence in the Hudson Bay basin. Therefore,
several AIS not yet reported may in fact already be present in the receiving waters. Further,
while it is possible that there are unknown or undocumented fish diseases in Lake Sakakawea, it
is unlikely that such diseases would cause adverse effects in the Hudson Bay basin and still
remain undetected in Lake Sakakawea. Again, a wide variety of life history categories was
evaluated in the Transbasin Effects Analysis Technical Report (Appendix E) to ensure that the
biota treatment options considered in this SEIS would protect against a variety of species,
including unknown and emerging organisms. The examples below of documented invasions of
select AIS, representing major life history categories, provide a basis to qualitatively describe
potential environmental effects in the Hudson Bay basin.

Table 3-19  Potential Aquatic Receptors of Concern in the Hudson Bay Basin

Criteria @
Recreational /
Special Commercial Susceptibility to Aquatic Invasive Species of
Common Name Status? Value? Concern and / or Disease
Brook Trout No Yes CAUS. BKD, whirling disease °
Brown Bullhead No Yes CAUS. Edwardsiella spp. infections, VHSV
BKD, ich/white spot disease, ERM, furunculosis, IHNV
CAU.S. ’ ) ’ y )
Brown Trout No Yes ISAV, VHSV, whirling disease ®
CCV, Edwardsiella spp. infections, ERM, black yeast,
Channel Catfish No Yes CAUS. ich/white spot disease), furunculosis,
saprolegniosis/winter fungus disease, VHSV
Common Carp No Yes CAUS. BKD, furunculosis, SVCV, VHSV
. BKD, Columnaris disease, ERM, furunculosis, IHNV
u.s. ’ ’ ’ ; y
Chinook Salmon No Yes ISAV, Saprolegnia, VHSV, whirling disease °
. Columnaris disease, Edwardsiella spp. infections,
cAUS.
Crappie No Yes ERM. VHSV
Fathead Minnow No Yes US Furunculosis, VHSV
Lake Sturgeon Ec Yes CAUS. Polypodium
Lake Trout sca Yes CAUS. BKD, black yeast, furunculosis, ISAV, IPNV, Phoma

herbarum, VHSV, whirling disease ¢

Lake Whitefish No Yes CA Furunculosis, VHSV, whirling disease ¢

Lake Winnipeg Eec No Zebra mussel invasion, quagga mussel invasion, New
Physa Snail Zealand mudsnail invasion

Large-Mouth Bass No Yes CAUS. Edwardsiella spp. infections, VHSV

Zebra mussel invasion, quagga mussel invasion, New
Mapleleaf Mussel E °d No Zealand mudsnail invasion, any pathogens that
adversely affects the fish host (catfish)
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Criteria @
Recreational /

Special Commercial Susceptibility to Aquatic Invasive Species of
Common Name Status? Value? Concern and / or Disease
Muskellunge No Yes CAUS. VHSV
Northern Pike No Yes CAUS. Furunculosis, SVCV, VHSV
Rainbow Trout No Yes CAUS. Furunculosis, ISAV, VHSV, whirling disease ©
Sauger No Yes CAUS. Furunculosis, columnaris disease, VHSV
Sorjawcss | T No | Zoa el i auagga mssel i Now
Small-Mouth Bass No Yes CAUS. Furunculosis, VHSV
Walleye No Yes CAUS. Furunculosis, columnaris disease, ERM, VHSV
White Bass No Yes CAUS. VHSV
White Sucker No Yes CAUS. VHSV
Yellow Perch No Yes US Columnaris, furunculosis, VHSV

Notes:

a Criteria pertain only to fisheries and organisms falling
within the U.S. portion of the Hudson Bay basin (U.S.
HUC-2 Souris-Red-Rainy Region) and the Province of
Manitoba.

b Partial resistance, clinical disease rare or only develops at
high parasite doses

c Susceptible, clinical disease common at high parasite
doses but greater resistance is seen at low parasite doses

d Susceptibility is unknown or unclear at this time due to
conflicting reports or insufficient data

e Highly susceptible; clinical disease common

SC Species of Concern, Montana Department of Fish, Wildlife
and Parks

Source: Appendix E, “Aquatic Receptors of Concern” section

Viruses

T Threatened Species
E Endangered Species
CA Canada (Manitoba)

U.S.United States (North Dakota, South Dakota, and
Minnesota)

BKD bacterial kidney disease

CCV channel catfish virus

ERM enteric redmouth disease

IHNV infectious hematopoietic necrosis virus
IPNV infectious pancreatic necrosis virus
ISAV infectious salmon anemia virus

SVCV spring viremia of carp virus

VHSYV viral hemorrhagic septicemia virus

Viruses can affect both wild and cultured fisheries in aquatic systems. Many viruses have a
greater effect on hatchery-raised fishes due to the increased concentration and availability of

suitable hosts in reservoirs, as well as the high frequency of impaired water quality characteristic

of these crowded facilities.

Viral hemorrhagic septicemia virus (VHSV) is a serious viral pathogen that can infect a wide
variety of freshwater and marine fish species. For instance, there are currently 28 species of

freshwater fish found in the Great Lakes basin that are currently regulated by the VHSV Federal
Order (USDA 2009). However, there are far more species of fish that are susceptible to infection

with this pathogen, which has been associated with freshwater fish kills in the Great Lakes,
including black crappie, bluegill, common carp, freshwater drum, American gizzard shad,

muskellunge, round goby, white bass, and yellow perch (MnDNR 2011). Species known to act as
reservoirs (generally asymptomatic but can spread the virus) for VHSV include burbot; channel

catfish; Chinook salmon; lake trout; northern pike; rock bass; and several species of suckers,
shiners, and redhorse (MnDNR 2011). This pathogen is therefore, of particular interest to
regulators and the public in both the United States and Canada.
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VHSV was first detected in the Great Lakes basin in 2003; however, the source and timing of its
introduction to this system is unknown. It is possible that the virus was present for several years
before that initial isolation. Several susceptible host fish species inhabit the Hudson Bay basin,
including black crappie, lake whitefish, largemouth bass, muskellunge, rainbow trout, sauger,
smallmouth bass, walleye, white bass, and yellow perch (Michigan DNR 2012) (Table 3-19).
Measurable mortalities were first observed in 2005, including large declines of freshwater drum
and round goby (Kipp and Ricciardi 2012). As of 2009, VHSV infections in North America
appeared to be limited to the Great Lakes region from Wisconsin to New York State (USDA
2009) (Figure 3-22). By 2010, the disease had spread throughout the Great Lakes (ISU 2012)
leading to recorded mortalities of largemouth bass in Budd Lake, Michigan. The mortalities
caused by VHSV have exceeded 100 metric tons (MT) of fish in the Great Lakes (Michigan
DNR 2009). To date, VHSV has not been detected in the Missouri River basin or Hudson Bay
basin (Bensley et al. 2011; Service 2011a) (Figure 3-22).
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Figure 3-22 Virus Distribution — North America

Sources: Bowser 2009; Garver et al. 2007; ISU 2007a, 2010; Leighton 2011; Midwest Pond and Koi Society 2012;
MnDNR 2011; Service 2011a; Tarrab et al. 1996; USDA 2004; Whelan 2009

Bacteria

Bacterial pathogens spread easily among fish and are often difficult to treat. Their presence in
wild populations may go undetected until significant mortalities occur within a population. Some
diseases can cause low-level sustained mortality that can result in significant losses over time.

3-58



Northwest Area Water Supply Project Chapter Three — Affected Environment

Final SEIS

Enteric redmouth disease (ERM) is a systemic bacterial infection of fish that primarily affects

salmonids, including rainbow trout, sockeye salmon, Atlantic salmon, Chinook sa

Imon, and

brown trout, and disease is most frequently associated with hatchery facilities. The disease was
first reported in Idaho rainbow trout by Rucker in the 1950s (Bullock and Cipriano 1990). Since
then, ERM has been reported from hatcheries across the globe, including in Australia, the United
Kingdom, mainland Europe, South Africa, and Canada (Bruno 1990), and has spread to virtually
all trout-producing regions of the United States, Canada, and Europe (Bullock 1984). ERM

currently causes significant yearly mortalities and monetary losses (Tobback et al.

2009). In

Canada, the disease has been detected in British Columbia, Saskatchewan, Ontario, and Nova

Scotia (Bullock et al. 1978).

ERM was identified in a black crappie collected from Lake Traverse, near the border of South
Dakota within the Hudson Bay basin (Bensley et al. 2011) (Figure 3-23). The disease has also
been reported in several non-salmonid species, including channel catfish, rainbow smelt,

mountain whitefish, walleye, blacknose dace, and speckled dace. The current U.S.

distribution

includes Alaska, Washington, Montana, Idaho, California, Arizona, South Dakota, Minnesota,
Wisconsin, Michigan, Virginia, and New York (Figure 3-23). This pathogen represents an AIS

that is present in adjacent basins, as well as the Hudson Bay basin.
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Figure 3-23 Bacterial Distribution — North America Animal Parasites

Source: Service 2011a
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Whirling disease is typically a disease of juvenile salmonids, which has caused some changes to
coldwater fisheries in North America (Elwell et al. 2009; Alexander 2010). Different species of
host salmonids appear to have unique susceptibilities to whirling disease: rainbow trout and
sockeye salmon are highly susceptible; Chinook salmon, brook trout, and Atlantic salmon are
considered to have intermediate susceptibility; and brown trout and coho salmon appear to have
low susceptibility (Markiw 1992; Nehring 2006). Studies investigating the susceptibility of other
species have been largely inconclusive. For example, some wild mountain whitefish have
exhibited clinical signs of the disease (Pierce et al. 2011); however, studies evaluating lake trout,
lake whitefish, and Arctic grayling have been both contradictory and inconclusive (Hedrick et al.
1999).

Resistance may occur in naturally reproducing populations in areas where the whirling disease
parasite is endemic. Preliminary research on wild rainbow trout of the Madison River, Montana
suggests that rainbow trout that survived the severe outbreak in the 1990s may have passed along
genetic resistance to their offspring and subsequent generations (Vincent 2006).

Whirling disease has been found in the upper Missouri River basin including Montana and
Wyoming, but has yet to be detected in North Dakota or Canada (Figure 3-24). It has also been
observed in the Great Lakes and the Pacific Ocean basin but not in the Upper Mississippi region.
With the exception of rainbow trout, which are continually stocked in Manitoba waters
(Manitoba 2012), susceptible fish species, such as salmonids, are absent or less common in the
Souris River drainage. Several species that are resistant to infection or that are of unknown
susceptibility are present in the Hudson Bay basin, including lake trout, lake whitefish, shortjaw
cisco, brown trout, and brook trout (Table 3-19). In addition, a large stretch of warm, turbid
waterways lies between the naturally infected populations of salmonids in western Montana and
the stocked populations in the upper Missouri River basin in eastern Montana and North Dakota
(Holm, pers. comm., 2011), which represents a natural impediment to parasite spread to the
lower Missouri River and Lake Sakakawea.

Whirling disease presents a serious threat to coldwater fisheries in North America and has been
implicated in the decline of sensitive trout populations. Juvenile rainbow trout in the Madison
River in Montana suffered a 50-percent decline due to whirling disease (McMahon et al. 2010).
In Colorado’s Gunnison River, fry and fingerling trout recruitment was severely affected by the
disease and was followed by a 99-percent decline of trout populations in the river (Elwell et al.
2009). Cutthroat trout suffer the highest mortality rates of all susceptible trout species (Nehring
2006); a 99-percent decline in cutthroat populations occurred following the establishment of
whirling disease in the Yellowstone River region (Alexander 2010). In the Madison and Missouri
rivers (“blue ribbon reach” in western Montana), a 50- to 80-percent decline in yearling
production of rainbow trout was recorded. During the monitoring period, however, the number of
adult trout greater than 2 years old was stable and normal (Leathe et al. 2002).
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Figure 3-24 Animal Parasite Distribution — North America

Sources: Bartholomew and Reno 2002; Bensley et al. 2011; Choudhury and Dick 1993; Hoffman et al. 1974;
Holloway et al. 1991; Indiana Department of Natural Resources 2005; Raikova et al. 1979;
Sepulveda et al. 2010; Service 2011a; Thomas and Muzzall 2009.

Invasive Mollusks

Invasive mollusks are notorious for their tendency to colonize water supply pipes, public water
supply plants, and industrial facilities, which frequently leads to constricted flow and reduced
intake function. Mollusks are able to disperse rapidly throughout aquatic systems via connected
waterways and overland travel (attached to boat hulls or contained in live wells and transported
by trailer). They can have major effects on invaded ecosystems by competing directly with
native organisms for food and space or indirectly by altering parasite communities (Brown et al.
2008). Zebra mussels can cause significant ecological and economic damage. Adult zebra
mussels are also known for their ability to attach and rapidly colonize any suitable surface, such
as the inner walls of pipes, leading to water works function impairment (Higgins and Vander
Zanden 2010; Benson et al. 2012a).

Zebra mussels were introduced to North America in 1988 in the ballast water of a transatlantic
vessel. Within 10 years, the mussels had spread throughout the Great Lakes region and are now
common throughout the Upper Mississippi region (Figure 3-25). Zebra mussels were recently
reported in the Hudson Bay basin, including the Red River near Wahpeton, North Dakota in July
2010 and (Big) Pelican Lake, Minnesota in September 2009 (Manitoba Water Stewardship
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2012). In October 2013, they were confirmed in Lake Winnipeg, Manitoba Canada. Adult
mussels were found on the hull of a private boat and a dock at Winnipeg Beach and on dry-
docked fishing boats approximately 5 miles north in Gimli, Manitoba (Manitoba Water
Stewardship 2013). Winnipeg Beach lies approximately 15 miles north of the southern end of
Lake Winnipeg where the Red River drains into the lake. Further sampling in October 2013
resulted in additional detections at Gimli Harbour, Willow Point (south of Gimli), and Balsam

Bay Harbour (east of Gimle and north of Beaconia). Some of the mussels were found attached to

the hulls of private boats (USGS 2013b). The source(s) of the mussels in the lake is currently
unknown.
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Figure 3-25 Zebra Mussel Distribution — North America
Sources: Manitoba Water Stewardship 2013; USGS 2012b, 2013b

Recent modeling efforts suggest that commercial navigation has been the most important
determinant of the early invasion into the Missouri and Mississippi rivers and that recreational
boating has contributed to the continued penetration of the species into smaller waterbodies
(Mari et al. 2011).

Zebra mussel populations filter large volumes of water during feeding action, which can reduce
phytoplankton abundance, thus causing significant ecosystem alterations including the disruption
of food webs. For example, phytoplankton biomass declined 85 percent following a zebra mussel

invasion of the Hudson River in the northeastern United States (Benson et al. 2012a). Such a
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decrease in suspended biomass can result in increased water clarity, allowing sunlight to
penetrate deeper into the water column, which in turn allows aquatic plants to become
established in areas they were previously absent (Karatayev et al. 2007). Conversely, aquatic
plants can be negatively affected when colonized by juvenile zebra mussels. This can be
detrimental to the ecosystem that relies on a healthy aquatic plant community due to the resulting
decrease in dissolved oxygen, cover for fish, and substrate for aquatic invertebrates. In addition,
as phytoplankton are consumed, dissolved organic carbon concentrations, which are integral to a
health aquatic ecosystem, may decline (Benson et al. 2012a).

Zooplankton can also be affected by zebra mussel invasion. For example, zooplankton
abundance dropped 55 to 71 percent following the 1989 invasion of Lake Erie, and 70 percent
following the 1992 invasion of the Hudson River (Benson et al. 2012a). These effects are
attributed to reduction of available food (e.g., phytoplankton) and direct predation (via filter-
feeding) of microzooplankton. Increased competition in the zooplankton community for newly
limited food could also result from zebra mussel invasion.

Zebra mussel invasions can cause ecosystem effects that reverberate through aquatic foodwebs,
eventually affecting higher trophic levels, such as fish (Raikow 2004). For example, wild lake
whitefish may have exhibited adverse effects following the introduction of zebra mussels to the
Great Lakes. The overall body condition and growth of lake whitefish in southern Lake
Michigan appeared to decline as prey consumption shifted to mussels, which have lower energy
and nutrient content (NOAA n.d.). In addition, lake whitefish experienced near reproductive
failure for 5 consecutive years following the zebra mussel invasion of Lake Ontario (Hoyle et al.
2008). A decrease in juvenile and adult abundance was observed, which was attributed to
decreased juvenile survival, significant declines of adult body condition, and reduced production
of young-of-the-year fish (Hoyle et al. 1999). This appeared to be another example of effects
related to diet replacement of previous prey items with low nutritional zebra mussels (zebra
mussels were present in 90 percent of lake whitefish stomachs) (Hoyle et al. 1999, 2008). As a
result, lake whitefish fishery declines led to reduced quota for commercial fishermen (Hoyle et
al. 2008).

Cyanobacteria

All three species of cyanobacteria are already present in the Hudson Bay basin, including Lake
Winnipeg. Thus, the introduction of additional cyanobacterial cells or toxins would be unlikely
to result in deleterious impacts. Increased cyanobacterial abundance is partially linked to nutrient
influx, which is characteristic of agricultural runoff and waterbodies near populated areas where
periodic or frequent sewage discharges occur.

Pathways for the Introduction of Aquatic Invasive Species of Concern

Some invasive species, when freed from the natural controls of their native range, can reproduce
and expand their populations in newly encountered waterways and spread from one drainage
basin to another (Oregon Department of Environmental Quality 2009). The management of a
population’s spread becomes more problematic as other vectors work to rapidly distribute it
(Minchin 2007). For example, zebra mussels accidentally delivered to the United States from
Europe in ship ballast water have since spread via other routes, including boat and ship hulls
(Service 2011b; USGS 2007b).
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Most AIS are exceptionally small; therefore, thousands of cells (or organisms since the majority
of AIS are single-celled microorganisms) could potentially be contained in a single drop of
untreated water or in waste products from birds, fish, and mammals. Concentrations of AIS vary
widely between different potential sources. For example, fish pathogens are often found in
exceptionally low numbers in surface waters (often making detection difficult), whereas
piscivorous (fish-eating) birds’ gastrointestinal systems may contain millions of microorganisms
following the consumption of infected fish. The viability of individual transfer pathways also
varies, as does the potential for AIS introduction to result in successful establishment. This
variability limits the ability to directly compare the volumes of transferred water or materials and
assess transfer risk. Volume is, however, less important than other factors, due to the potential
for viable AIS to be present in exceptionally small water volumes.

A number of pathways, or connections, are present that potentially could facilitate the transfer of
AIS to the Hudson Bay basin from adjacent or neighboring drainage basins, including the
Missouri River basin, the Atlantic Ocean basin (contains the Great Lakes), the Arctic Ocean
basin, the Pacific Ocean basin (which contains the Columbia River and its watersheds), and the
Upper Mississippi River basin (Figure 3-26). Potential biota transfer pathways linking these
drainage basins with the Hudson Bay basin are diverse and include natural (e.g., basin-to-basin
connections, weather events), biotic (e.g., birds, mammals, fish), and abiotic (e.g., engineered
interbasin water diversions, bilge water/live well releases, bait buckets, aquaculture) mechanisms
(Appendix E).These potential transfer mechanisms are important for understanding baseline risk
in the absence of the Project (no Project). Example non-Project pathways shown in Table 3-20
and discussed below are relevant in the context of potential AIS transfer to the Hudson Bay
basin, unless otherwise noted. (Refer to Appendix E for further details regarding non-Project
pathways.)

Table 3-20 Physical and Biological Biota Transfer Pathways

¢ Interbasin Connections and Water Diversions e Aquaculture Facilities

e Intrabasin Connections e Stocking/Hatcheries

o Hull/Anchor/Superstructure Fouling o Recreational Boating

e Canals and Diversions e Fish Transport

e Pet/Aquarium Releases e Avian Transport

¢ Agquatic Plants ¢ Mammalian Transport

¢ Fishing Equipment ¢ Weather-Related Events
e Use and Disposal of Live Bait ¢ Climate Change
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Interbasin Connections and Water Diversions

Interbasin connections and diversions have the potential to transport AIS across drainage basin
boundaries. Conveyance risk may be different depending upon the water transfer mechanisms.
Several interbasin water diversions have been constructed in the United States and Canada, many
of which are located in the vicinity of the Project (Appendix E). Additionally, basin divides may
overflow naturally during flood conditions (Davies et al. 1992; Spading 2000), providing a
potential conduit for biota movement to neighboring drainages. Basin divides, including
continental divides, are not necessarily a formidable barrier. For example, near Browns Valley,
Minnesota, the Little Minnesota River (within the Mississippi River basin) passes within
approximately 800 yards of Lake Traverse (within the Hudson Bay basin). At this location, the
left bank of the Little Minnesota River forms the divide between the two major drainage basins.

Breakout flows overtopping the basin divide have a recurrence interval of approximately
10 years, providing a relatively frequent natural connection between the basins (Spading 2000).

The boundaries between hydrologic basins in much of the Project area are poorly defined due to
the low relief of the land and lack of geographic features that would otherwise provide discrete
drainage separations. Because of the poorly defined basin boundaries, it is also unlikely that they
contain uniquely distinct biological assemblages. For example, Dick et al. (2001) reported only 2
out of 44 parasites that occurred in the Missouri River have not also been reported in the Red
River drainage or other Manitoba waters. Furthermore, they noted that the parasite communities
from fish species that are common to both drainages are similar.

Intrabasin Connections

Intrabasin connections represent natural and anthropogenic mechanisms by which AIS could
move between sub-basins within major hydrologic basins (e.g., Devils Lake basin and Red River
basin). Closed sub-basins are generally isolated drainages that may contain and support unique
biological assemblages. Species not found elsewhere could escape through natural or man-made
outlets that provide a temporary intrabasin link to adjacent drainages.

Hull/Anchor/Superstructure Fouling

AIS (invasive mollusks) can attach themselves to hulls, anchors, and exterior surfaces of
shipping vessels and barges and be transported outside of their native habitats (LSWG 2009).
Larvae and other sub-adult life stages of AIS can be released into new waters, attached directly
to port infrastructure, or dislodged during dry dock operations, establishing residence as invasive
aquatics.

Canals and Diversions

Canals and channels for shipping goods and bulk water diversions create artificial connections
that allow free movement of AIS across physical barriers between (interbasin) and within
(intrabasin) watersheds. For example, the Chicago Sanitary and Ship Canal likely provided zebra
mussels to the Mississippi River basin following establishment in the Great Lakes (Kerr et al.
2005).

Pet/Aquarium Releases
Several species of exotic plants and animals have been introduced into the Great Lakes basin
through accidental aquarium releases (Kerr et al. 2005). The aquarium trade is likely responsible
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for the introduction of several bivalve diseases in the northern hemisphere. Even a small amount
of biomass can distribute potential disease agents, including AIS in the following life history
categories: bacteria, viruses, fungi, and protozoa.

Aquatic Plants

Water gardens frequently use exotic plants, fish, reptiles, and invertebrates that can escape into
the natural environment. Gardens that occur in areas prone to flooding pose the greatest risk,
because species are more likely to be released during high-water events. Improper disposal of
unwanted species into storm sewers, ditches, or waters could result in introductions of infectious
pathogens (AIS) to nonnative habitats (LSWG 2009).

Fishing Equipment

Anglers and commercial fishers can transfer AIS via boats and equipment. AIS can accumulate
on nets, waders, lures, anchors, boat hulls and trailers, livewells, bilges, motors, and other
equipment (LSWG 2009). Some species can survive for extended periods in boat livewells. The
release of livewell and bilge contents can facilitate AIS transfers when boats are transported
between waterways.

Use and Disposal of Live Bait

Improper disposal of baitfish via the bait buckets could aggravate the spread of invasive species
by introducing nonnative plants, invertebrates, and pathogens (AIS). Furthermore, improper
disposal of live bait infected with AIS pathogens or parasites can affect native fish populations
(LSWG 2009).

Aquaculture Facilities

Populations of organisms such as fish, crustaceans, mollusks, and aquatic plants are cultivated
under controlled and often crowded conditions in either land-based aquaculture facilities or cage
operations (NMFS and Service 2005). Cultivated species are not usually native to the areas
and/or waters where they are bred and raised. Invading aquatic organisms can sometimes
displace native species or carry diseases not found naturally in some aquatic habitats. Wild fish
and other aquatic organisms may therefore exhibit vulnerability to introduced AIS due to their
lack of natural disease resistance.

Stocking/Hatcheries

Hatchery fish are stocked in waterways in an effort to enhance sport and commercial fishing.
Stocking may result in the accidental introduction of AIS to aquatic ecosystems. Certain life
history characteristics allow some species to survive and pass into nonnative waters even when
stocking is managed to prevent transfer (LSGW 2009). Unauthorized stocking is typically
conducted for the purpose of creating a new fishery or to manipulate existing fish stocks. AIS
fish pathogens and parasites may also be transferred in infected fish during stocking efforts.

AIS can also be introduced into nonnative waters via contaminated gear, stocking water, or in the
stomach of stocked fish. The New Zealand mudsnail is capable of live passage through the
digestive systems of some fish species (Aquatic Nuisance Species Task Force 2006). Whirling
disease, which can be transmitted by infected fish and fish parts, is thought to have been
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inadvertently introduced into U.S. waters in the 1950s through the transfer of infected fish or fish
product from Europe (Elwell et al. 2009).

Recreational Boating

Water recreation activities involving boats, water skis, wake boards, pull ropes, and personal
flotation devices have the potential to transfer nonnative hitchhikers, such as larvae or algae
between waterbodies (LWSG 2009). Recreational boaters represent an important secondary
transfer pathway for AIS. For example, recreational boaters using the Rideau Canal are widely
considered the source of zebra mussels from the Great Lakes to the Rideau River (Kerr et al.
2005).

Fish Transport

AIS can be diffusively dispersed via gradual intrabasin downstream or upstream movement of
introduced fish, providing a mechanism for transferring harbored pathogens and parasites.
Dispersal can be limited by unsuitable habitat, competing species, and physical barriers such as
dams and fish screens.

Avian Transport

Small organisms such as animal larvae, plant propagules, and parasites usually rely on larger,
more mobile species for dispersal. Birds have been shown to transport small organisms
(hitchhikers) that were recently ingested or that have become adhered to skin or feathers
(Charalambidou and Santamaria 2005; Green et al. 2008; Koel et al. 2010). The receiving waters
of the Hudson Bay basin contain important waterbird habitat that support large populations of
migrating and resident birds (Environment Canada 2012).

Passive dispersal of invertebrates by nomadic birds has recently been demonstrated
(Charalambidou and Santamaria 2005; Green et al. 2008). Living, viable myxospores of the
whirling disease parasite survived digestion by piscivorous (fish-eating) birds fed infected
rainbow trout. In addition, some snails have been known to survive digestion by ducks (Cadée
2011).

Mammalian Transport

Mammal movement and migration represents a viable and important mechanism for transferring
AIS across hydrologic basins. Bacteria and protozoa are common inhabitants of the
gastrointestinal tract of mammals and therefore may be released in the manure of livestock and
wildlife (Pachepsky et al. 2006). Invertebrate animals may also be transported by mammals.
Some hardy invertebrates such as gastropods and mussels may be transported on mud fixed to
larger animals such as mammals (Vanschoenwinkel et al. 2008; Waterkeyn et al. 2010).

Weather-Related Events

Storm events, major floods, and high winds can provide natural pathways for dispersal of
invasive organisms across hydrologic basin boundaries. During high-water and flood events,
interbasin water exchange can occur through wetlands, rivers, and streams. The proximity of

waterbodies and drainage basins may influence the probability of biota transfers (Davies et al.
1992).
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Weather events can indirectly contribute to invasive species expansion by increasing habitat
disturbance. This disturbance could potentially provide an opportunity for the establishment
and/or spread of existing AIS (Burgiel and Muir 2010).

Climate Change

Dispersal of invasive species to new aquatic systems may be facilitated by increasing water
temperatures associated with climate change (Chu et al. 2005). Climate change may encourage
the establishment of nonnative species by affecting abiotic factors such as water temperature and
flow rate. Changes to these physical parameters can influence plant community structure and
lead to loss of ecosystem diversity (Sandel and Dangremond 2012).

The current ranges of some native species, such as channel catfish and the pathogens they harbor
(e.g., CCV, VHSV), are expected to expand with increasing air temperatures (Rahel and Olden
2008). In some cases, climate change may simply open up niches for invasive species that were
previously filled by native species (Kappes and Haase 2012).

Aquatic Habitat Potentially at Risk from Introductions of Aquatic Invasive Species
of Concern

Aquatic habitats of the Hudson Bay basin that may support organisms potentially at risk from
AIS associated with the Project include the Souris River and downstream to Lake Winnipeg in
the Province of Manitoba. The Souris River is a tributary to the Assiniboine River, which flows
into Lake Winnipeg via the Red River. These waterbodies flow through the Prairie Pothole
Region. The Souris River, whose headwaters are located in southeastern Saskatchewan, flows
south into North Dakota through Minot, then bends northward and re-enters Canada, joining the
Assiniboine near Brandon, Manitoba. Substrate in the Souris River is predominantly silt and clay
deposited in what was historically glacial Lake Souris. The Souris and Assiniboine rivers support
a variety of fish species (Saskatchewan Watershed Authority 2012).

Lake Winnipeg is the tenth largest body of freshwater in the world. Water quality in Lake
Winnipeg is threatened by nutrient loads, primarily from municipal and agricultural sources. The
lake is used for fisheries, recreation, tourism, and hydropower; and it also provides water to
downstream watersheds and communities (Lake Winnipeg Research Consortium 2012).

Potential Aquatic Receptors of Concern
Aquatic receptors include commercially and recreationally valuable fish species that could
potentially be at risk from the introduction and establishment

of AIS through a variety of pathways. Ecological receptors A°It“a:_i°"’e°f'_’t‘k’;s ErE °rgart“sms
. . . potentially at risk rrom impacts
potentially susceptible to the establishment of AIS could be associated with the establishment

directly affected by infection or indirectly affected as a result of invasive species
of community shifts, such as loss of food source prey or the

creation of new niche habitat. The geographic distribution and extent of susceptible host species
may affect the success of an establishment of AIS populations (Appendix E). Some potential
aquatic receptors in the Hudson Bay basin (including Canada) that may be directly susceptible to
AIS are presented in Table 3-19.
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Trans-Border Economics Related to Invasive Species

The introduction and establishment of AIS can have effects on local economies in the Hudson
Bay basin. Non-indigenous fish pathogens and parasites can affect economic sectors, including
recreational and commercial fishing and non-fishing recreation. However, there is relatively
limited theoretical and empirical literature regarding the economic costs associated with invasive
species establishment (Lovell and Stone 2005).

The geographic area of the economic analysis focus is on the Canadian region of the Hudson Bay
basin that could be the recipient of AIS, particularly the province of Manitoba and the
communities adjacent to Lake Winnipeg. This waterbody was given special attention due to
concerns regarding potential AIS-related effects upon its valuable commercial and recreational
fisheries. Appendix E provides additional details regarding the general economic conditions in
Manitoba and the Winnipeg area, as well as economic sectors, including recreational and
commercial fishing and aquaculture that could potentially be affected in the event of AIS
establishment.

General Economic Conditions in Manitoba

Manitoba has a robust, service-based economy supported by a rapidly growing population. In
2010, over half of Manitoba’s population of 1.2 million lived in the Census Metropolitan Area
(CMA) of Winnipeg. The CMA includes the core city of Winnipeg, as well as neighboring
municipalities where at least 50 percent of the labor force works in the core city. Rural
municipalities in the Winnipeg CMA include Richot, Tache, Springfield, East St. Paul, West St.
Paul, Rosser, St. Francois Xavier, Headingly, St. Clements, and Brokenhead First Nation (Chief
Administrative Officer 2007).

Population growth throughout the province is fueled by interprovincial migration and a strong
regional job market. Low wages and a low cost of living help to make the Winnipeg CMA one of
the most desirable places to conduct business in Canada. In 2007, the Winnipeg median hourly
wage was approximately 20 percent lower than that in British Columbia, Alberta, and Ontario,
making Winnipeg one of the lower cost centers for business in North America (City of Winnipeg
2007). The favorable business environment is one factor accounting for higher gross domestic
product (GDP) growth in Manitoba than any other Canadian province between 2005 and 2009.
GDP growth was 2.4 percent in 2010.

More than 23,000 permanent residents live in 30 communities along the shores of Lake
Winnipeg, not including the Winnipeg CMA. Some areas and villages, particularly 10 First
Nation communities, rely heavily on income from commercial fishing at Lake Winnipeg and
other fisheries in waterbodies elsewhere in the Hudson Bay basin. In addition, many of the First
Nation communities rely on subsistence fishing as an important source of food and as a central
element of their culture. First Nation treaty rights and entitlements in Manitoba provide for
Aboriginal rights to hunt, trap, and fish on ancestral lands (AADNC 2010).

Economic Sectors in Manitoba Potentially at Risk from Aquatic Invasive Species of
Concern

Economic sectors comprising the potentially affected human environment for the introduction of
AIS include those related to commercial fishing and aquaculture, recreational fishing, and non-
fishing recreational activities.
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Commercial Fishing

In 2006/2007, commercial fisheries in Manitoba accounted for 36 percent of total freshwater
landings and 39 percent of the total value of landings in Canada (approximately 11,758 MT of
fish valued at $27.5 million that year in 2011 U.S. dollars). The 2009/2010 harvest in Lake
Winnipeg represents the largest source of commercial freshwater landings in Manitoba,
accounting for approximately 46 percent of the total fish weight and 68 percent of total Manitoba
landed fish value in 2006/2007.

Most fishing in Lake Winnipeg is in the South Basin, near the convergence of the Red River.
Much of the commercial fishing activity in Manitoba is by part-time rather than full-time
anglers. Approximately 80 percent of commercial fishers are of First Nation heritage (Lake
Winnipeg Implementation Committee 2007).

The Lake Winnipeg commercial fishery is dominated by three quota species, walleye, whitefish,
and sauger, of which walleye is the most important in terms of both tons caught and total value.
Although sauger represents a relatively minor species in terms of tons caught compared to
walleye and whitefish, nearly all sauger caught in Canada are caught in Manitoba, with

89 percent of this catch from Lake Winnipeg.

Recreation

Recreation and tourism around Lake Winnipeg generate an estimated $111 million in revenue
per year (Lake Winnipeg Stewardship Board 2011). Recreational visitation to Lake Winnipeg is
increasing steadily, driven both by the popularity of recreational activities and of lakeside
retirement and vacation homes. Although Manitoba has a sizeable recreational fishing sector,
Lake Winnipeg accounts for a small percentage of the total recreational fishing in Manitoba. In
2010, only 12 percent of Manitoba’s active recreational anglers fished on Lake Winnipeg. Lake
Winnipeg is not especially well suited as a recreational fishing destination due to its size, rough
weather conditions, and its commercial fishing orientation (Brickley, pers. comm., 2012). Perch
dominates recreational catch on Lake Winnipeg; and other targeted species include walleye,
northern pike, channel catfish, and smallmouth bass.

Commercial Aquaculture

Aquaculture operations are unusually vulnerable to disease outbreak due to the crowded
conditions of raised populations. Depending upon the disease or condition, an infection may
require all individuals to be euthanized, with resulting high costs.

Government-run hatcheries dominate the aquaculture sector in Manitoba; commercial
aquaculture is a small industry when compared to other regions of Canada. From 2007 to 2009,
Manitoba produced an average of 16 MT, while all of Canada produced an average of more than
6,600 MT (Manitoba Water Stewardship 2004; Statistics Canada 2009; Appendix E). The small
number of operations in Manitoba is limited by harsh winter conditions and a limited fish market
for reared species. The primary use of Manitoba aquaculture trout (mainly rainbow trout) is for
onsite or small-scale private pond fishing, although a small number of raised trout supplement
public stocking efforts. Other aquaculture species include Arctic char, brown trout, and brook
trout.
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Paleontological Resources

The term “paleontological resource” means any fossilized remains, traces, or imprints of
organisms, preserved in or on the earth’s crust, that are of paleontological interest and that
provide information about the history of life on earth. This section summarizes the types of
paleontological resources in the Project Area.

P.L. 111-011, Title VI, Subtitle D, Paleontological Resources Preservation Act (PRPA) (123
Stat. 1172; 16 U.S.C. 470aaa) requires the Secretary of the Interior to manage and protect
paleontological resources on federal land using scientific principles and expertise. The PRPA
includes specific provisions addressing casual collection and management of paleontological
resources only from federal or Indian (trust) lands managed by the Secretary of the Interior or on
federal land managed by the U.S. Forest Service.

The geology of an area can tell us much about the potential for paleontological resources. For
example, in the Project Area, fossils are deeply buried in bedrock (sedimentary rock) covered by
glacial till (100 to 800 feet deep), which generally does not contain fossils.

Olson (1998) describes the geology of the Project Area as follows:

“The Drift Plains are characterized by flat, ground moraine plains with little relief. The
plains have a mantle of Pleistocene glacial drift sediments overlying an erosional surface
that was beveled nearly flat by repeated advances of Pleistocene continental glaciers.
Many small ponds and marshes dot the surface, reflecting a drainage system that overall is
poorly developed (Hainer 1956). The major drainage in the Project Area is the Souris
River, and its principal tributaries are the Des Lacs River, Deep River, which is fed by Cut
Bank Creek and Little Deep Creek,; Wintering River; and Willow Creek with its tributary,
Ox Creek.

The Missouri Plateau in Williams County is covered by a thick deposit of glacial drift
(Hainer 1956). Drainages here are more integrated than on the Drift Prairie of the
Missouri Coteau and there are fewer ponds and wetlands (Freers 1973). Drainages are
typically intermittent or ephemeral and all drain into the Missouri River.

The Missouri Coteau is also the product of continental glaciation. The Coteau rises 100-
150m (300- 400 feet) above the general level of the adjacent Drift Prairie and is buttressed
against the Missouri Plateau. The dominant topographic feature of the Coteau is
hummock, knob-and-kettle terrain which was created when continental glaciers stagnated
in place. Portions of these glaciers were covered with a thick insulating mantle of supra-
glacial draft which retarded melting of the underlying ice relative to areas without (or with
less of) an insulating cover. Covered areas eventually became the potholes and wetlands
seen today. The modem knobs are composed of drift and outwash that was concentrated by
slumping and flow into more rapidly melting areas of the glaciers (Clayton 1967).

Glacial sediments form a covering as great as 500 to 600 feet thick on top of bedrock in
places on the Missouri Coteau (Bluemle 1991). Near Kenmare, Renville County, such
sediments are 800 feet thick, the deepest glacial deposits in the state (ibid).”

Hoganson (pers. comm., 1996) provided a list of known paleontological resources for the
Environmental Assessment that was prepared for the Project in 2001 (SWC et al. 2001) and
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included counties where new facility construction is proposed, including McLean and Ward
Counties. No new areas of fossil resources were found during the Project construction that has
already taken place (refer to Appendix A) (Kihm, 2003; Hoganson pers. comms. 2002, 2004,
2013; Hoganson 2007, 2008). However, undiscovered sites may be present, particularly along
the banks of Lake Sakakawea. Bluemle (1991) reported that Coleharbor Group sediments found
in the Project Area have produced abundant fossils in parts of North Dakota. Such fossils include
tree and other plant pollen; fish; aquatic snail and clam shells; land snails; insects; ostracods; and
bones from beaver, caribou, elk, mammoth, and bison—although Kihm (2003) reported the
Coleharbor Group outcrop rarely contains fossils. Hoganson (2007) also noted that glacial till
and alluvium in the Project Area generally lacks fossils.

Land Use

The affected environment for land use is defined as the area temporarily disturbed by
construction activity (including equipment and materials staging areas) and the surface area or
“footprint” occupied by permanent Project-related structures and facilities. For linear Project
components, the affected environment includes a 110-foot-wide corridor centered on the
proposed collector lines, feeder lines, and bulk distribution pipelines for each action alternative.

In addition to land use, this section discusses recreational resources and farmland. A regional
description of existing land use, recreational resources, and farmland is presented to provide a
context to the impact discussion presented in Chapter 4. Information for this section was
obtained from a variety of GIS mapping sources; satellite imagery available on Google Earth;
and a number of federal, state, and local agency websites.

Land Uses

The Project Area encompasses more than 10.5 million square miles of semi-arid prairie in
northwest North Dakota. It includes large expanses of agricultural land and open rangeland,
interspersed with small towns and rural communities. The largest municipality is the City of
Minot with a population of more than 40,000 residents. Most rural communities and small towns
have fewer than 500 residents (North Dakota State Data Center 2011). Approximately 95 percent
of the land within the Project Area is privately owned, generally in the form of large farms and
ranches. The average farm is approximately 1,200 acres (USDA 2007). Smaller privately owned
residential lots and commercial properties are located in the cities of Minot, Williston, Bottineau,
Burlington, and Kenmare and in other towns and rural communities.

Figure 3-27 shows generalized land cover in the Project Area using GIS mapping data developed
by the USGS (2010). The map illustrates four main land cover categories: developed land,
agricultural land, prairie and grasslands, and shrublands and forested land. Developed land
includes a mix of residential, commercial, and industrial land uses; and agricultural land includes
cultivated cropland, irrigated agriculture, livestock grazing, and hay production. As can be seen
in Figure 3-26, most of the Project Area is composed of agricultural land with much smaller
amounts of developed land, prairie and grasslands, and shrublands and forested land.

Table 3-21 identifies the generalized land cover types that would be directly affected by
construction and operation of the various Project components, using the same USGS data. At this
scale of analysis, two additional land cover types have been identified: developed, open space
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area and wetlands. The USGS (2010) has characterized developed, open space areas as
containing small amounts of impervious surface (less than 20 percent) and large amounts of
vegetation (primarily grasses planted for erosion control, aesthetic purposes, or recreation). A
review of aerial photos indicates that the impervious surfaces are likely roads and that the
vegetated areas are most likely in agricultural use. Wetlands are areas identified as wetlands in
the National Wetlands Inventory (Service 2012a).
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Figure 3-27 Land Cover in the Project Area
Source: USGS 2010
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Table 3-21  Land Cover Types Potentially Affected by Alternative Components

Alternative Component Land Cover Type

Recharge Facility 1 — Minot Aquifer (intake structure and feeder lines, | Developed land Wetlands

sediment settling facility, recharge basin, recharge wells) @ Developed, open space Mixed-grass
Cultivated cropland prairie

shrubland

Recharge Facility 2 — Sundre Aquifer (intake structure and feeder Developed, open Space Wetlands

lines, sediment settling facility, recharge basin, recharge wells) @ Cultivated cropland Shrubland
Pasture/hay

Peaking Well Facilities (6) @ Developed land Wetlands
Developed, open space Shrubland
Pasture/hay

Upgraded Collector Lines @ Developed land Pasture/hay
Developed, open space Wetlands
Cultivated cropland Shrubland

Intake and Pump Station at Lake Sakakawea ° Developed land Wetlands
Developed, open space Shrubland

Biota WTP and Pump Station ® Cultivated cropland Wetlands

South Prairie Storage Reservoir ° Cultivated cropland Wetlands
Developed, open space

Bulk Distribution Pipelines © Developed land

Upgraded Minot WTP ¢ Developed land

Storage Reservoirs (2) (near Lansford and Bottineau) © Developed land Pasture/Hay
Developed, open space

Pump Stations (6) (near Lansford, Mohall, Tolley, Renville County Developed land Mixed-grass

Corner Stations, and Bottineau Developed, open space prairie

[2 units]) © Cultivated cropland Shrubland

Notes:

2 Inbasin alternatives.
b Missouri River alternatives.

¢ All alternatives.

Protected Lands

The Project Area includes several types of special land uses protected by federal legislation and
federal and state land management programs. These include NWRs, waterfowl production areas
(WPAs), wetland and grassland easements managed by the U.S. Fish and Wildlife Service
(Service), and wildlife management areas (WMAs) managed by the NDGFD. Each of these

types of protected lands is described below.

National Wildlife Refuges

The National Wildlife Refuge System is a national network of lands and waters set aside to
conserve America’s fish, wildlife, and plants. NWRs are managed by the Service for the
conservation, management, and restoration of fish, wildlife, and plant resources and their habitats
(Service 2012b). They are open to wildlife-dependent recreational uses such as hunting, fishing,
wildlife observation, photography, environmental education, and interpretation. The National
Wildlife Refuge System is managed in accordance with the National Wildlife Refuge System
Improvement Act of 1997 (P.L. 105-57), which includes the following main provisions:

= A strong and singular wildlife conservation mission for the Refuge System.
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= A requirement that the Secretary of the Interior maintain the biological integrity, diversity
and environmental health of the Refuge System.

= A new process for determining compatible uses on refuges.

= A recognition that wildlife-dependent recreational uses involving hunting, fishing, wildlife
observation and photography, and environmental education and interpretation, when
determined to be compatible, are legitimate and appropriate public uses of the Refuge
System.

= That these compatible wildlife-dependent recreational uses are the priority general public
uses of the Refuge System.

Three NWRs located within the Project Area could potentially be affected by construction and/or
operation of facilities associated with the action alternatives: J. Clark Salyer NWR, Upper Souris
NWR, and Audubon NWR (Figure 3-28). Each is described in more detail below.
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Figure 3-28 National Wildlife Refuges and Waterfowl Production Areas

Upper Souris National Wildlife Refuge

The Upper Souris NWR encompasses an estimated 32,000 acres located in northwestern North
Dakota and extends for nearly 30 miles along the Souris River. The refuge was established in
1935 as a refuge and breeding ground for migratory birds and other wildlife. It is managed by the
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Service as an important unit in a series of NWRs in the Central Flyway great waterfowl
migration corridor. Up to 350,000 waterfowl have been counted on the refuge during spring and
fall migrations, including Tundra swans, pintails, canvasbacks, redheads, and buffleheads. As
many as five species of grebes have been seen on the refuge during the summer (Service 2012¢).

Other bird species that use this refuge during parts of the year include cormorants, great blue
herons, while pelicans, Baird’s sparrow, LeConte’s sparrow, sharp-tailed sparrow, and Sprague’s
pipit. White-tailed deer, muskrats, raccoons, and mink are common; and antelope can be seen on
the hills above the valley. Elk and moose have also been sighted here, albeit rarely (Service
2012c).

Boat and shore fishing is allowed at 13 designated sites on Lake Darling and the Souris River.
Portions of the refuge are open to deer and upland bird hunting. The refuge includes several
walking trails, an auto tour route, and two canoe trails that provide wildlife viewing and
photography opportunities (Service 2012c).

J. Clark Salyer National Wildlife Refuge

The J. Clark Salyer NWR is a 58,700-acre refuge located along the Souris River and extending
south from the Canadian border for approximately 45 miles; it is the largest refuge in North
Dakota. The refuge was established in 1935 as a refuge and breeding ground for migratory birds
and other wildlife. Diverse habitat types found in the Salyer refuge including mixed-grass
prairie, river valley, marshes, sandhills, and woodlands that support an abundance of wildlife.
The refuge is an important feeding and resting area for hundreds of thousands of waterfowl that
migrate annually through the Central Flyway; this refuge is also one of the most important duck
production areas in the United States. More than 300 species of birds have been observed here
since it was established, and nearly 125 species nest on the refuge. This refuge is also designated
as a Globally Important Bird Area and is a regional site in the Western Hemisphere Shorebird
Reserve Network (Service 2012d).

Nesting waterfowl include gadwall, blue-winged teal, mallard, and Canada goose; summer
residents include many species of shorebirds and grebes, the white pelican, sandhill crane, lark
bunting, longspurs, and Baird’s and LeConte’s sparrows. Other water-dependent birds include
American white pelicans, western and eared grebes, white-faced ibis, and black terns. Upland
habitat is home to Sprague’s pipits, Baird’s and LeConte’s sparrows, and upland sandpipers,
along with sharp-tailed grouse, ring-necked pheasants, gray partridges, ruffed grouse, and wild
turkeys. Mammals found in the marshes on the refuge include beaver, mink, muskrats, raccoon,
and weasel. On higher ground, including the sandhills area of the refuge, mammals include
white-tailed deer, moose, coyote, red fox, badger, porcupine, and snowshoe hare (Service
2012d).

Fishing is permitted at 14 public fishing areas, and portions of the refuge are open to deer and
upland game hunting in accordance with state seasons and regulations. The refuge includes two
auto tour routes and a 13-mile canoe trail on the Souris River that provides opportunities for
wildlife viewing and photography (Service 2012d).
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Audubon National Wildlife Refuge

The Audubon NWR is a 14,735-acre refuge located adjacent to Audubon Lake. The refuge was
established in 1956 as the Snake River NWR following construction of the Garrison Dam on the
Missouri River. The refuge was created to replace wildlife habitat that was lost due to the
creation of Lake Sakakawea by the Garrison Dam. The refuge was renamed Audubon NWR in
1967 in honor of John James Audubon, one of the great naturalists and wildlife painters of the
19th century. The refuge includes native prairie, planted grasslands, and numerous pothole
wetlands managed to meet the needs of waterfowl and other migratory birds, threatened and
endangered species, and resident wildlife. Pumps and siphons are used to move water from Lake
Audubon to fill wetlands that would otherwise be dry in drought years (Service 2012¢).

Wildlife species seen on the refuge include 246 bird, 34 mammal, 5 reptile, 4 amphibian, and 37
fish species. Mammals include shrews, bats, beavers, weasels, badger, skunk, and mink.
Common reptiles found on the refuge include the common snapping turtle, western painted
turtle, plains garter snake, and smooth green snake; amphibians include the plains spadefoot
toad, leopard frog, chorus frog, and tiger salamander (Service 2012e).

Deer hunting and upland bird hunting are permitted on the refuge, and winter ice fishing takes
place at Lake Audubon. The refuge includes an auto-tour route and a 1-mile self-guided trail that
provide opportunities for wildlife viewing and photography. Visitors are permitted to walk freely
through the prairie grasslands and along the shores of Lake Audubon (Service 2012e¢).

Waterfowl Production Areas

The Service manages 677,000 acres of WPAs, primarily in the Prairie Pothole Region of the
Dakotas, Minnesota, and Montana. WPAs are properties purchased by the Service with funds
generated from the sale of Federal Duck Stamps for the purpose of increasing the production of
migratory birds, particularly waterfowl. North Dakota is home to more than one-third of the
nation’s WPAs (Service 2007a). These areas are open to hunting, fishing, and trapping, as well
as other uses such as wildlife observation, photography, and environmental education.

Figure 3-27 shows the distribution of WPAs across the Project Area.

Wetland and Grassland Easements

Wetland and grassland easements may also be present in the Project Area. Wetland easements
are legal agreements with the Service that pay landowners to permanently protect wetlands on
their property. Wetlands covered by an easement cannot be drained, filled, leveled, or burned.
When easement wetlands dry up naturally, they can be farmed, grazed, or hayed. Easement
wetlands are also part of the National Wildlife Refuge System. More than 1,200,000 wetland
acres are permanently protected by wetland easement in the states of North Dakota, South
Dakota, and Montana (Service 2012f).

A grassland easement is similar to a wetland easement and in North Dakota is frequently used in
combination with wetland easements to protect grass uplands around wetlands. The Service pays
landowners to permanently maintain their land in grass. Easement terms typically restrict haying,
mowing, and grass seed harvest until after July 15 of each year. This restriction allows grassland
nesting species, such as ducks and pheasants, to complete their nesting before the grass is
disturbed. Landowners maintain permanent vegetative cover and grazing is allowed at any time.
Landowners retain the right to open or close their land to hunting and trapping. Grassland
easements are also part of the National Wildlife Refuge System (Service 2012g).
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Wildlife Management Areas

The Corps owns most of the land along the shorelines of Lake Sakakawea and Audubon Lake
within the Project Area. Portions of these lands are leased to the NDGFD as WMAs. WMA s are
generally composed of habitats that are important for wildlife such as native grasslands,
wetlands, watersheds, and forest lands. WMASs are open to the public for recreational purposes,
generally hunting, fishing, nature study, hiking, and primitive camping. The NDGFD manages
WMASs on private land near Lake Sakakawea and Audubon Lake (NDGFD 2012a).

Recreation

Project Area

Recreational activities and opportunities within the Project Area are typical of North Dakota’s
rural and undeveloped lands; these include hunting, fishing, boating, camping, and hiking.
Hunting occurs on both private and public lands in rural areas and on lands within NWRs,
WPAs, and WMAs, as described previously. Fishing and boating are common activities on rivers
and lakes in the Project Area, including the Souris River, Lake Sakakawea, and Audubon Lake.
Boat ramps are available on most waters open to public fishing (NDGFD 2012b).

A survey conducted by the Service in 2006 estimated that 88,000 North Dakota residents and
18,000 non-residents fished a total of 953,000 days in 2006. A total of 86,000 North Dakota
residents and 42,000 non-residents hunted 1.3 million days (an average of 11 days per hunter)
that same year (Service et al. 2008). A statewide survey of 1,200 residents ages 18 years or older
conducted by the North Dakota Parks and Recreation Department in 2007 identified the types of
outdoor recreation activities (not including hunting and fishing) in which state residents
participated (NDPR 2012). The 10 most popular outdoor recreation activities mentioned during
the survey are listed in Table 3-22. These statewide activity patterns and participation rates are
likely to be similar to those within the Project Area.

Table 3-22  Popular Outdoor Recreation Activities in North Dakota

Average Annual

Participation Rate
Activity Percent Participating (days per year)
Walking, Jogging, Hiking 86.5 111
Pleasure Driving 71.8 35
Picnicking 69.7 13
Bicycling 59.8 57
Swimming 56.2 33
Camping 48.8 18
Boating, Water Skiing 471 24
Golf 426 29
Basketball 394 46
ATV, Off-Road Motorcycling, Snowmobiling 37.0 58

Source: NDPR 2012
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Camping sites and trails for hiking, mountain biking, horseback riding, and cross country skiing
are available in several state parks, recreation areas, and forests in the Project Area. The Corps
provides camping, picnic tables, and boat launch facilities on the north shore of Audubon Lake at
the East Totten Trail Campground near Garrison and on the south shore of Lake Sakakawea at
the Wolf Creek Campground (Corps 2012b).

Major recreational trails in the affected environment include the Lewis and Clark Trail, which
follows the Missouri River through the southern portion of the Project Area and the North
Country National Scenic Trail, which crosses portions of the Audubon NWR, the shores of Lake
Sakakawea, and Garrison Dam, before terminating at Lake Sakakawea State Park (Lewis and
Clark Trail 2012; North County Trail Association 2012).

An extensive network of snowmobile trails operated by the North Dakota Parks and Recreation
Department is also present in the Project Area. Many of the trails are located on easements
across private land and are most concentrated in Ward and Bottineau Counties (Snowmobile
North Dakota 2012).

Recreational opportunities are also available in most cities and towns throughout the Project
Area. Project-related facilities in or near the City of Minot would occur within a 2 mile of
numerous public parks, trails, ball fields, and public golf courses. Several of these recreational
facilities are located along portions of the Souris River where flows could be affected due to
Project operations. These include Dakota Bark Park, the Souris Valley Golf Course, Wee Links
Golf Park, Moose Park, Oak Park, Nubbin Park, Riverside Park, Via-View Park, Roosevelt Park,
Green Valley Park, Bison Plant Trails, and numerous other hiking/biking trails that parallel the
river. Sport fishing from riverbanks and fishing piers in the City of Minot is also a popular
activity during favorable flow conditions on the Souris River.

Missouri River Mainstem Reservoir System

The six reservoirs of the Missouri River System and the Missouri River reaches between and
downstream of these reservoirs provide recreation opportunities. Recreational activity is a source
of income for businesses catering to boating, hunting, fishing, camping, and other recreational
pursuits.

Over 80,000 acres of recreational lands are located along nearly 6,000 miles of Missouri River
System reservoir shoreline. Recreation at Missouri River System projects consists of both water-
and land-based activities. Water-based recreation includes boating, fishing, water skiing, jet
skiing, and swimming.

According to visitation data maintained through 1999 by the Corps in the Natural Resource
Management System database, a total of 6,731,800 visits (person-trips) are made per year to the
six Missouri River System projects (Corps 2006).

According to economic data (Corps 2006), a total of $108.26 million in visitor spending is
generated annually from the purchase of goods (excluding durable goods like boats and campers)
within 30 miles of the six projects, with 56 to 66 percent of the spending being captured by the
local economy as direct sales effects. With multiplier effects, visitor-trip spending supports an
estimated 2,957 jobs in the local communities surrounding the lakes and results in $109.67
million in total sales and $56.95 million in total income annually.
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Farmland

The Farmland Protection Policy Act of 1994 was enacted to reduce the amount of highly
productive farmland being converted to nonagricultural uses as a result of various federal
programs. The act defines farmland as prime farmland, unique farmland, and land of statewide or
local importance. Prime farmland is land that has the best combination of physical and chemical
characteristics for producing food, feed, forage, fiber, and oilseed crops, and is also available for
these uses. (The land could be cropland, pastureland, rangeland, forest land, or other land, but
not urban built-up land or water.) Unique farmland is land other than prime farmland that is used
for the production of specific high-value food and fiber crops. Farmland of statewide or local
importance is land, in addition to prime and unique farmlands, that is of statewide or local
importance for the production of food, feed, fiber, forage, and oil seed crops as determined by
the appropriate state agency or agencies (NRCS 2012). GIS mapping data from the Natural
Resources Conservation Service indicate that there are extensive areas of prime farmland in
Renville and Bottineau counties, and smaller and more scattered areas of prime farmland in
Ward and McLean counties (Figure 3-29). Farmland of statewide or local importance is located
throughout the Project Area but is concentrated in Ward, Burke, Divide and Williams counties.
No unique farmland is known to be present within the Project Area. Areas of potentially affected
prime farmland in the Project Area would be limited to locations adjacent to the proposed bulk
distribution pipeline in Ward, Renville, and Bottineau counties.
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Vegetation

The affected environment for upland vegetation includes a }2-mile corridor along either side of
the proposed pipelines and around other facilities. Riparian, wetland, and aquatic habitats are
addressed in the Wetlands and Riparian Areas and Fisheries and Aquatic Invertebrates sections
of this chapter. Vegetation mapping data are derived from the 2010 GAP GIS dataset (Strong
2010). Because the habitat descriptions for the 2010 GAP data have not yet been published, the
descriptions below have been compiled from a variety of sources. USGS topographic maps also
were referenced.

Vegetation Habitat Types

Much of the area where Project facilities would be located is already developed and contains
little or no native vegetation. Vegetation in developed areas provides limited habitat for wildlife
species adapted to living with human activities. Four major habitat types are present in the
remaining areas:

= Agricultural land (cultivated cropland and pasture/hay)
= Qrassland
= Shrubland and forested land

= Developed or otherwise disturbed land

Agricultural Land

Agricultural lands include cultivated cropland and pasture/hay. Cultivated crops include small
grains such as durum wheat, spring wheat, barley, and oats. Specialty crops are also grown in
rotation with small grains, such as canola, sunflowers, dry edible peas, corn, and flax (USDA-
National Agricultural Statistics Service 2011). Pasture/hay includes planted rangeland and tame
haylands grown for forage crops for harvest, for grazing, and the Conservation Reserve Program.
The plant species composition of both planted rangeland and tame haylands vary from one area
to another. Often the species planted are introduced species such as smooth brome, crested

wheatgrass, alfalfa, and sweet clover although some plantings are native grass species (Strong
2005).

Grasslands
Two types of grassland are present: Northwestern Great Plains mixed-grass prairie and Western
Great Plains tallgrass prairie.

Northwestern Great Plains Mixed-Grass Prairie

Northwestern Great Plains mixed-grass prairie consists primarily of native rangeland, with some
undisturbed areas of native grassland. It is found on the rolling hills of the Missouri Coteau,
which rise 150 to 500 feet above the Drift Prairie. This mixed-grass prairie is typically
dominated by grasses, particularly western wheatgrass. Other species include prairie junegrass,
little bluestem, green needlegrass, blue grama, and needle and thread (NDGFD 2005; Montana
Natural Heritage Program and Montana Fish, Wildlife and Parks 2012a). Forb species typical of
this vegetation type include pasque flower, yarrow, gumweed, golden aster, prairie rose,

3-82



Northwest Area Water Supply Project Chapter Three — Affected Environment
Final SEIS

Missouri milkvetch, purple loco, lead plant, purple prairie-clover, gaura, harebell, goldenrod,
purple coneflower, fringed sage, and many others (NDGFD 2005).

Western Great Plains Tallgrass Prairie

Minimal amounts of Western Great Plains tallgrass prairie are present in the vicinity of some of
the proposed facilities. Where present, it may occur either as small patches interspersed within
Northwestern Great Plains mixed-grass prairie, or it may be associated with upland terraces
above the floodplain. This prairie is typically dominated by big bluestem and may also include
Indiangrass, little bluestem, western wheatgrass, porcupine grass, and prairie dropseed. In
addition to these grasses, forbs occur in varying densities.

Shrublands and Forested Land

Three types of upland shrublands and forested lands are present near the proposed facilities:
Northwestern Great Plains shrubland, Western Great Plains wooded draw and ravine, and
Western Great Plains dry bur oak forest and woodland.

Northwestern Great Plains Shrubland

Northwestern Great Plains shrubland is also found on the rolling hills of the Missouri Coteau,
and only negligible amounts are present near some of the proposed facilities. While these
shrublands can occur on any landscape aspect, they are more common on mesic sites (sites
having or characterized by moderate or a well-balanced supply of moisture) with moderately
shallow or deep fine to sandy loam soils, particularly near breaklands or on upper terraces
(Montana Natural Heritage Program and Montana Fish, Wildlife and Parks 2012b). These
shrublands may expand when fire is suppressed in grasslands. Dominant shrubs include
snowberry, serviceberry, skunkbush sumac, silver buffaloberry, shrubby cinquefoil, silverberry
and horizontal rug juniper. The herbaceous component is similar to the adjacent Northwestern
Great Plains mixed-grass prairie. Areas mapped as recently burned shrubland are included in this
category.

Western Great Plains Wooded Draw and Ravine

Western Great Plains wooded draw and ravine vegetation is typically associated with highly
intermittent or ephemeral streams, particularly on canyon bottoms or steep northern slopes, and
only negligible amounts are present near some of the proposed facilities. In the Northwestern
Great Plains, green ash, American elm, cottonwood, willow species, aspen, paper birch, and
boxelder maple are typically present (Strong 2005; Montana Natural Heritage Program and
Montana Fish, Wildlife and Parks 2012c¢). In the Missouri Coteau, green ash or chokecherry are
the usual dominants.

Western Great Plains Dry Bur Oak Forest and Woodland

Western Great Plains dry bur oak forest and woodland occurs in upland areas in the Project Area,
usually as patches on buttes and foothills, but is generally not present near most of the proposed
facilities. The dominant tree species in this forest is bur oak. Other tree species include aspen,
junipers, and ash. Shrubs typical of these forests and woodlands include snowberry, serviceberry,
and beaked hazelnut. The herbaceous understory is moderately dense to sparse and consists
primarily of prairie grasses or woodland sedges (Natureserve 2009).
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Federally Protected Plant Species

No federally listed plant species occur in the Project Area. North Dakota does not designate plant
species as conservation priority species. Therefore, no plant species protected by federal or state
regulations are present.

Wetlands and Riparian Areas

Wetlands are areas inundated or saturated by surface water or groundwater at a frequency and
duration sufficient to support (and under normal conditions do support) a prevalence of
vegetation typically adapted for life in saturated soil conditions (Corps 1987). Wetlands are
important for flood and erosion control, water quality, and wildlife habitat, and they provide
important recreation opportunities for North Dakota residents. They help to protect the quality of
surface water by impeding the erosive forces of moving water and trapping waterborne sediment
and associated pollutants, assisting the purification of surface water and groundwater resources,
maintaining base flow to surface waters through the gradual release of stored floodwaters and
groundwater, and providing a natural means of flood control and storm drainage protection
through the absorption and storage of water during high-runoff periods.

The affected environment for wetlands includes a '2-mile corridor on either side of the proposed
pipelines and around other facilities, as well as around surface water and groundwater bodies that
could be affected by Project operation, including changes in water surface elevation and inbasin
withdrawals. Wetlands within the Project Area were identified with the use of mapping data
available from the National Wetlands Inventory (Service 2012a).

Wetlands within the Affected Environment

The Project would be located within the Prairie Pothole Region of North Dakota, which is
discussed in further detail later in the Wildlife section of this chapter. This area receives much of
its water from spring snowmelt and is widely interconnected with groundwater lenses that help
maintain wetlands (Euliss et al. 1999). Wetlands are present in a number of areas, including
those adjacent to the Souris River and Audubon Lake and along the proposed bulk distribution
pipeline corridor. Wetlands in the affected environment were classified using the wetland
classification system described by Cowardin et al. (1979) as lacustrine (lakes), riverine (rivers,
perennial and intermittent streams), and palustrine (ponded) wetlands. Palustrine wetlands are
mostly associated with prairie pothole systems. These ponded wetlands can serve a variety of
hydrologic functions. They may store surface water or groundwater, recharge groundwater with
surface water, provide surface water from groundwater, and provide a source of atmospheric
water. In addition, they provide habitat to a variety of aquatic organisms (LaBaugh et al. 1998).
However, it is common among prairie pothole wetlands that they may not be naturally integrated
into the surface water and groundwater system, meaning there may not be inflow or outflow
between the wetland and nearby surface water or groundwater (LaBaugh et al. 1998). Hydrologic
interactions of water in prairie pothole wetlands with groundwater and surface water is not well
understood because there is considerable variability between individual wetlands (Winter 1989).

Additionally, wetlands occur within and adjacent to perennial and intermittent drainages, such as
the impounded lacustrine wetlands along the Souris River, particularly in the area of the Upper
Souris River and J. Clark Salyer NWRs and Lake Darling. Table 3-23 shows the acreages of the
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various wetland types that are located throughout the Souris River basin; descriptions of each
type follow.

Table 3-23  Wetland Types within the Souris River Basin

Wetland Type Acres ?
Riverine (perennial and intermittent streams) 5,065
Lacustrine (lakes) 78,252
Palustrine Emergent 360,702
Palustrine Forested Vegetation 2,090
Palustrine Scrub-Shrub 1,878
Palustrine Unconsolidated Bottom 976
Palustrine Aquatic Bed 21,442
Palustrine Unconsolidated Shore 276
Total 470,681
Note:

@  All acreages are approximate.
Source: Service 2012a

Riverine Wetlands

Riverine wetlands that occur in the affected environment are classified as lower perennial aquatic
bed (Cowardin et al. 1979). Water is usually, but not always, flowing in riverine wetlands. The
Souris and Missouri Rivers (non-reservoir) would be considered riverine wetlands.

Lacustrine Wetlands

Lacustrine wetlands include permanently flooded lakes, reservoirs, and intermittent lakes.
Lacustrine wetlands generally lack vegetation except around the edges. Lake Sakakawea,
Audubon Lake, and Lake Darling would be considered lacustrine wetlands.

Palustrine Emergent (PEM) Wetlands

These wetlands are characterized by erect, rooted, herbaceous hydrophytes (i.e., aquatic plants),
excluding mosses and lichens. Wildlife frequently use these areas for nesting and feeding,
particularly during migration. Water regimes associated with PEM wetlands within the Project
Area include temporarily flooded, seasonally flooded, and semi-permanently flooded regimes.
Some PEM wetlands in the Project Area are partially drained, ditched, diked, impounded, or
created through the excavation of soils.

Palustrine Scrub-Shrub (PSS) Wetlands

These wetlands are dominated by woody vegetation less than 20 feet tall. PSS wetlands supply
an abundance of food and cover resources for mammals and birds, and provide the necessary
breeding habitat for many migratory bird species. All PSS wetlands within the Project Area have
a temporarily flooded water regime.

Palustrine Unconsolidated Bottom (PUB) Wetlands

PUB wetlands have a muddy or silty substrate with less than 30 percent vegetative cover. In the
Project Area, these wetlands were created through the excavation of soils and are intermittently
exposed; meaning surface water is present throughout the year except in drought years.
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Palustrine Aquatic Bed (PAB) Wetlands

These wetlands are dominated by plants that grow principally on or below the water surface for
most of the growing season in most years. All PAB wetlands within the Project Area have a
semi-permanently flooded water regime. Some of these wetlands in the Project Area were
created through the excavation of soils.

Palustrine Unconsolidated Shore (PUS) Wetlands

PUS wetlands have unconsolidated substrates with less than 75 percent areal cover of stones,
boulders, or bedrock, and less than 30 percent areal cover of vegetation other than pioneering
plants. “Pioneering plants” are those that become established during brief periods when growing
conditions are favorable. Examples of this wetland type include beaches and bars.

Vegetation types that can be found in these wetlands include wetland low prairie, wet meadow,
shallow-marsh emergent, deep marsh emergent, fin emergent, submerged and floating aquatic,
natural drawdown, and cropland drawdown vegetation (Stewart and Kantrud 1972).

Aquatic ecology of riverine, lacustrine, and palustrine wetlands is discussed in the “Fisheries and
Aquatic Invertebrates” section of this chapter.

Riparian Areas within the Affected Environment

Riparian areas are the areas of vegetation that occur along and are influenced by streams.
Riparian areas serve a variety of functions in the Souris River watershed, including dissipation of
stream energy, wildlife habitat, water storage, and a source of organic material input for the
stream system. Vegetation within these areas may be forest, shrub, and or/herbaceous types.

Forested riparian areas occur along the Souris River typically in areas where there is a
meandering channel and/or oxbows. In these areas, green ash is dominant, with bur oak,
boxelder, estern cottonwood, and balsam poplar also occurring. In shrub areas, vegetation
commonly includes redosier dogwood, chokecherry, and willow (Service 2007b). The majority
of riparian areas in the Souris River watershed are herbaceous. Vegetation in these areas includes
a variety of forbs, grasses, and sedges that are generally deep rooted and tolerant of flooding.

Common Wildlife

The affected environment for wildlife includes the entire Project Area due to their mobility. The
Project Area (Figure 3-1) includes a diversity of wildlife, including big game animals, small and
medium-sized game animals and furbearers, waterfowl and game birds, and many other non-
game animals. Wildlife habitats in the Project Area primarily include agricultural lands
interspersed with mixed-grass prairie, wetlands, and woodland habitat. These vegetation
communities provide foraging, cover, and breeding habitats for wildlife. Regional and important
wildlife habitats in the area are described and illustrated later in this section. Wildlife
conservation habitats occurring within the Project Area are discussed in the Land Use section of
this chapter.

The analysis of affected environment for wildlife was conducted primarily using data from the
following sources:
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= Service — NWR location and species use, WPAs, special-status species, Birds of
Conservation Concern 2008

=  USGS - species information

=  NDGFD - species information, hunting and trapping information, North Dakota
Comprehensive Wildlife Conservation Strategy 2005

= Ducks Unlimited — species information

Description of Common Wildlife in the Project Area

Representative big game animals, small and medium-sized game animals and furbearers, game
birds, and non-game animals that may occur in the Project Area, together with the habitats they
use, are described in Appendix G, Table G2-3. Some animals, such as white-tailed deer and
coyote, are present across the entire Project Area in all counties, whereas other animals, such as
ruffed grouse, are present only within a single county. Table G2-3 identifies the habitats used by
each wildlife species. Many common animals are valued game resources; hunting for big and
small game animals, furbearers, upland game birds, and waterfowl occurs primarily during the
spring or fall.

Big Game

Pronghorn antelope, mule deer, and elk are most frequently found in the southern and western
portion of the state. However, they may occur in smaller numbers in suitable habitat within the
Project Area. Moose are found in the northern and eastern part of the state. The primary range of
the mountain lion lies outside of the Project Area; however, this species is occasionally found
throughout North Dakota. White-tailed deer is the most common big game mammal in the
Project Area and occurs throughout North Dakota.

White-tailed deer are generally found in wooded and wetland areas with dense emergent
vegetation, and they thrive in areas containing a mix of farmland and native habitat. Forested
habitats are very important feeding and bedding areas for white-tailed deer, particularly during
the winter. White-tailed deer are known to be migratory in North Dakota between their summer
and winter ranges, with an average distance of between 12 and 164 miles (Smith 2005 as cited in
Dyke et al. 2011). They do not have identifiable migration corridors, but rather appear to
disperse in all directions (Dyke et al. 2011).

Small and Medium-Sized Game Animals and Furbearers

Small and medium-sized mammals found in the Project Area include furbearers such as mink,
muskrat, white-tailed jackrabbit, badger, red fox, striped skunk, raccoon, long-tailed weasel,
eastern cottontail, fox squirrel, and coyote. These mammals are commonly found throughout
North Dakota.

Waterfowl and Game Birds

Shorebirds, ducks, geese, and other waterfowl are common; and large numbers of geese and
ducks migrate through the area during spring and fall. The Missouri Coteau ecoregion and the
Souris River watershed provide important breeding habitat for 12 species of waterfowl (Stewart
1975). The availability of shallow wetlands and upland cover provides excellent nesting and
rearing habitat for these species. Additional migrants pass through the Project Area traveling to
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and from their northern breeding grounds during spring and fall. All migratory birds are
protected by the Migratory Bird Treaty Act (MBTA) of 1918. Non-migratory birds, including
non-native birds such as European starling and house sparrow and non-native upland game birds
such as the pheasant are not protected by the MBTA.

Small game bird species found within the Project Area include sharp-tailed grouse, gray
partridge, ring-necked pheasant, ruffed grouse, Wilson’s snipe, and wild turkey. Resident game
birds (such as wild turkeys and grouse) are not protected by the MBTA. However, some native
game birds are considered species of conservation concern and are discussed further below.
Wilson’s snipe is a migratory game bird that is protected by the MBTA and as such, hunting
seasons and limits are set and regulated by the Service and state wildlife management agencies.

Non-Game Mammals

Non-game mammals that occur in the Project Area include the big brown bat, little brown bat,
masked shrew, meadow vole, and thirteen-lined ground squirrel (Grondahl n.d.). These mammals
are found throughout North Dakota and are common within the Project Area.

Non-Game Birds

The golden eagle occurs in North Dakota, although it is not commonly found within the Project
Area (Dyke et al. 2011). This species is protected under the Bald and Golden Eagle Protection
Act. Other raptors include the turkey vulture, red-tailed hawk, American kestrel, prairie falcon,
burrowing owl, great horned owl, and short-eared owl. Numerous songbirds inhabit the area,
including the western meadowlark, house sparrow, lark bunting, and American goldfinch
(Stewart 1975; Cornell University 2011). Non-game birds listed as Birds of Conservation
Concern (Service 2008) potentially occurring in the Project Area include Nelson’s sharp-tailed
sparrow, Franklin’s gull, and McCown’s longspur. (A complete list of non-game birds listed as
Birds of Conservation Concern that may occur in the Project Area is in Appendix G,

Table G2-2.)

Amphibians and Reptiles

Many species of reptiles and amphibians inhabit North Dakota. Reptiles include the western
painted turtle, common snapping turtle, common garter snake, plains garter snake, redbelly
snake, smooth green snake, western hognose snake, bullsnake, racer, and prairie rattlesnake
(USGS 2006). Common amphibians include the Plains spadefoot toad, Woodhouse’s toad, Great
Plains toad, Canadian toad, northern leopard frog, wood frog, western chorus frog, and tiger
salamander (USGS 20006).

Insects

Insects that occur in the Project Area include butterflies (e.g., skippers, swallowtails, whites, and
sulphurs; gossamer and winged butterflies; and brush-footed butterflies), dot-tailed whiteface
dragonfly, Plains forktail damselfly, and tiger beetle.
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Description of Wildlife Habitats in the Project Area

Regional Wildlife Habitats

North Dakota is home to a variety of wildlife habitats, and the Project Area is close to four major
regions: Drift Prairie, Missouri Coteau, Turtle Mountains, and Missouri Slope (NDGFD 2004),
as shown in Figure 3-30. These regional habitats and the species common to each are described
below. Table 3-24 identifies the characteristic wildlife associated with the major regional
wildlife habitats.
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Figure 3-30 Major Habitats
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Table 3-24  Characteristic Wildlife Associated with Regional Wildlife Habitats
Regional
Wildlife Reptiles and
Habitat Mammals Birds Amphibians

Northern short-tailed shrew, white-
tailed jackrabbit, snowshoe hare,
Franklin’s ground squirrel, thirteen-
lined ground squirrel, Northern
pocket gopher, olive-backed pocket
mouse, Western harvest mouse,

American wigeon, green-winged teal,
mallard, blue-winged teal, Northern
shoveler, gadwall, lesser scaup, red-
tailed hawk, American kestrel, gray
partridge, ring-necked pheasant,
spotted sandpiper, killdeer, mourning

American toad, Great
Plains toad,
Woodhouse’s toad,
Northern leopard frog,
chorus frog, tiger
salamander, plains

E”f.t . deer mouse, Northern grasshopper dove, common nighthawk, Western garter snake, common
rairie 7 N .
mouse, prairie vole, meadow vole, kingbird, Eastern kingbird, horned garter snake
meadow jumping mouse, Western lark, American crow, Eastern bluebird,
jumping mouse, coyote, red fox, common yellowthroat, clay-colored
raccoon, badger, striped skunk, sparrow, vesper sparrow, savannah
white-tailed deer, moose sparrow, Western meadowlark,
brown-headed cowbird
White-tailed jackrabbit, snowshoe American wigeon, green-winged teal, Great Plains toad,
hare, thirteen-lined ground squirrel, mallard, blue-winged teal, Northern Woodhouse’s toad,
Northern pocket gopher, olive- shoveler, gadwall, lesser scaup, red- Northern leopard frog,
backed pocket mouse, Western tailed hawk, American kestrel, gray chorus frog, tiger
harvest mouse, deer mouse, partridge, ring-necked pheasant, salamander, plains
Mi . Northern grasshopper mouse, spotted sandpiper, killdeer, mourning garter snake, common
issouri o f
Coteau prairie vole, meadow vole, meadow d_ove,_common nlghthayvk, Western garter snake,
jumping mouse, coyote, red fox, kingbird, Eastern kingbird, horned yellowbelly racer,
raccoon, badger, striped skunk, lark, American crow, Eastern bluebird, | bullsnake
white-tailed deer common yellowthroat, clay-colored
sparrow, vesper sparrow, Savannah
sparrow, Western meadowlark,
brown-headed cowbird
Little brown bat, big brown bat, turkey vulture, sharp-shinned hawk, American toad, gray
Eastern red bat, Eastern cottontail, broad-winged hawk, red-tailed hawk, tree frog, wood frog,
Northern flying squirrel, beaver, bald eagle American kestrel, ruffed common garter snake,
white-footed mouse, meadow vole, grouse, wild turkey, great horned owl, | plains garter snake,
T Western jumping mouse, porcupine, | downy woodpecker, hairy Northern redbelly
urtle .
Mountains coyote,. red fox, raccoon, weasel, Wpodpecker, yellow-shafted flicker, snake
elk, white-tailed deer willow flycatcher, common crow, ruby-
crowned kinglet, American robin, gray
catbird, yellow-throated vireo, song
sparrow, American goldfinch, horned
grebe
Thirteen-lined ground squirrel, Mallard, blue-winged teal, Northern Woodhouse’s toad,
Northern pocket gopher, olive- shoveler, gadwall, red-tailed hawk, Great Plains toad,
backed pocket mouse, Ord’s American kestrel, merlin, gray Northern leopard frog,
kangaroo rat, Western harvest partridge, ring-necked pheasant, wild Western chorus frog,
mouse, deer mouse, Northern turkey, killdeer, mourning dove, tiger salamander,
Missouri grasshopper mouse, prairie vole, common nighthawk, Western kingbird, | common garter snake,
Slope meadow vole, meadow jumping Eastern kingbird, horned lark, Eastern | plains garter snake,

mouse, coyote, red fox, raccoon,
badger, striped skunk, mountain
lion, bobcat, elk, mule deer, white-
tailed deer, pronghorn

bluebird, mountain bluebird, common
yellowthroat, clay-colored sparrow,
vesper sparrow, lark sparrow,
Savannah sparrow, Western
meadowlark, brown-headed cowbird

yellowbelly racer,
bullsnake, prairie
rattlesnake
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Drift Prairie

Most of the Project Area lies within this region. The landscape of the Drift Prairie habitat is
characterized by flat to gently rolling hills composed of glacial drift. Vegetation consists of
mixed-grass prairie of western wheatgrass, green needlegrass, side oats grama, and blue grama.
The area has a high concentration of temporary and seasonal wetlands, which create favorable
conditions for duck nesting and migration. The soil is very productive and has resulted in
extensive cultivation of the land, with many wetlands drained or simply tilled and planted. Much
of the area is extensively tilled for spring wheat and other small grains, sunflowers, and alfalfa.
Valuable waterfowl] habitat is concentrated in state- and federally sponsored duck production
areas (Bryce et al. 1998).

Missouri Coteau

The southern portion of the Project Area lies within this region. The landscape here is
characterized by rolling and irregular terrain composed of mixed-grass prairie interspersed with a
variety of wetlands. The wetlands of the Missouri Coteau and the neighboring Prairie Pothole
Region provide wildlife habitat and are the major waterfowl production areas in North America.
Land use is a mixture of tilled agriculture (small grains and row crops) in flatter areas and
grazing land on steeper slopes (Bryce et al. 1998).

The Missouri Coteau Region of North Dakota is a prime waterfowl nesting region of North
America. Eighteen counties make up the Coteau and contain over 1 million temporary, seasonal,
and semi-permanent wetlands that cover over 1.3 million acres (Figure 3-29). The average
density of these three classes of wetlands reaches nearly 42 per square mile. These numerous
wetlands coupled with the presence of adequate cover attract millions of nesting waterfowl and
shorebirds each year (Nyren and Dewald 2012).

Turtle Mountains

The northeast part of Bottineau County lies within this region. This landscape is characterized as
a platform of rolling terrain. Vegetation consists of deciduous forests. High concentrations of
temporary and seasonal wetlands similar to the Missouri Coteau create favorable conditions for
duck nesting and migration. In addition, the Turtle Mountains contain large, deep, and numerous
lakes. The forest soils are erodible and poorly suited for cropland, although there is some
clearing for pastureland (Bryce et al. 1998).

Missouri Slope

A small southwestern portion of the Project Area lies within this region. The landscape of this
region is characterized by irregular topography with an occasional butte rising above the
landscape. Complex drainage systems cut breaks through the topography. Shrub steppe, or
prairie with a large component of sagebrush, occurs scattered throughout. Wetland basins are
minimal, constituting about several hundred-thousand acres. Vegetation consists of western
wheatgrass, needle and thread, prairie junegrass, and green needlegrass. Dryland farming is the
predominant land use, although some cattle grazing also occurs (Bryce et al. 1998; NDGFD
2005).
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Important Wildlife Habitats
Important wildlife habitats in the Project Area include the Prairie Pothole Region and the Central
Flyway, each of these is discussed further below.

Prairie Pothole Region

As mentioned in other sections of Chapter 3 (Fisheries and Aquatic Invertebrates and Wetlands
and Riparian Areas), the Prairie Pothole Region consists of millions of shallow depressions
formed by receding glaciers from the last ice age that are now seasonal wetlands, known as
prairie potholes. These potholes encompass a myriad of small wetlands ranging from wet
meadows and shallow ponds to saline lakes, marshes, and fens. Some prairie pothole marshes are
temporary, while others may be essentially permanent. Habitat in the majority of the wetlands
consists of submerged and floating aquatic plants within the deeper water at the center of the
pothole while bulrushes and cattails generally grow closer to shore, and wet, sedge marshes lie
next to upland areas (EPA 2012b). The larger saline lakes contain little or no emergent
vegetation due to the high salinity. Species associated with saline lakes include the American
avocet, willet, and Wilson’s phalarope. A federally threatened species, the piping plover, is often
associated with saline lakes and is discussed in the Federally Protected Species section.

The Prairie Pothole Region within North Dakota is a key breeding area and a significant
contributor to continental waterfowl populations. Figure 3-31 shows the extent of the Prairie
Pothole Region within North Dakota. In 2005, there were an estimated 4.1 million breeding
ducks settled across North Dakota (Ducks Unlimited 2012a). Increased agricultural and
commercial development have altered or destroyed wetland habitats such that only an estimated
40 to 50 percent of the region’s original prairie pothole wetlands remain undrained today (EPA
2012b).

The Great Plains and Prairie Pothole Region are the most important and threatened waterfowl
habitats in the United States (Ducks Unlimited 2012a). Millions of waterfowl pass through the
Prairie Pothole Region each spring, nesting in the grasslands which provide important breeding
habitat for pintails, mallards, gadwall, blue-winged teal, shovelers, canvasbacks and redheads.
The region is also important as migration habitat for waterfowl breeding in the boreal forest and
arctic, such as lesser scaup, wigeon, green-winged teal, Canada geese, and snow geese. Wetland
and grassland communities such as the prairie potholes also provide habitat for a vast array of
indigenous wildlife species, including other ground-nesting birds (Service 2012b).
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Figure 3-31 Prairie Pothole Region
Source: Ducks Unlimited 2012a

Central Flyway

Waterfowl follow distinct, traditional migration corridors, or flyways, in their annual travels
between breeding and wintering areas. The Central Flyway is a bird migration route that covers
more than 1 million square miles across North America’s interior, from Canada’s boreal forest
and parklands across the Great Plains down to the Texas Gulf Coast; it is home to a large
percentage of North America’s ducks and geese. The Central Flyway includes North Dakota,
South Dakota, Texas, Oklahoma, Kansas, and Nebraska; portions of Montana, Wyoming,
Colorado, and New Mexico east of the Basin Divide; the Canadian provinces of Alberta and
Saskatchewan; and the Northwest Territories (Ducks Unlimited 2012b).

Birds that are managed under the Central Flyway Council include migratory shore and upland
game birds such as mourning doves, sandhill cranes, snipes, and woodcocks, and waterfowl such
as ducks and geese.

Wildlife Conservation Habitats
A number of wildlife conservation habitats lie within or close to the Project Area. These areas
are further discussed in the Land Use section of this chapter.
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Federally Protected Species

The affected environment for federally protected species includes the entire Project Area due to
their mobility (Figure 3-1). Wildlife conservation habitats occurring within the Project Area are
discussed in the Land Use section of this chapter.

The Service, as required by the Endangered Species Act (ESA), provided a list of federally
endangered, threatened, and candidate species that are or may be present in the Project Area
(Appendix G) and those most likely to be found within the Project Area are discussed below.

Description of Federally Protected Species in the Project Area

Species listed as threatened and endangered under the ESA, as well as candidate species that may
occur in the Project Area, together with the habitats they use, are described in Appendix G,

Table G2-3.

Gray Wolf (Endangered)

North Dakota

The gray wolf is an infrequent visitor to North Dakota, occasionally entering the state from
Minnesota or from the province of Manitoba, Canada. However, lone wolves occasionally
appear, primarily in the eastern portion of the state. Pups were reported in the Turtle Mountains
of North Dakota; one wolf sighting was confirmed in early 2004, and two wolf depredation
incidents were verified north of Garrison in late 2005 (71 FR 15266). In 2003, the Service
changed the classification of the gray wolf under the ESA, and three separate ESA listings for
the species were established, which correspond to three geographic areas in the lower 48 states
with gray wolf recovery programs. North Dakota and Minnesota wolves are within the Gray
Wolf Eastern Distinct Population Segment. On December 28, 2011, the Service announced the
final rule to delist the gray wolf in the western Great Lakes, and the wolf was no longer protected
under the ESA after January 27, 2012 (76 FR 81666).

The gray wolf was delisted in Minnesota and in the portion of North Dakota north and east of the
Missouri River at the North Dakota/South Dakota state line upstream to Lake Sakakawea and
east of the centerline of Highway 83 to the Canadian border as of January 27, 2012, but remains
listed as endangered in western North Dakota. Therefore, in the Project Area the wolf is
considered delisted east of Highway 83 and endangered west of Highway 83. The Service
reopened the comment period on the proposed delisting several times due to additional
information on the nature of wolf taxonomy (the Service now recognizes three wolf subspecies
in the United States), and a final decision was anticipated by the end of 2014. A recent court
decision (December 2014 Civil Action No. 13-186(BAH) Humane Society v. Sally Jewell (DOI)
v. State of Wisconsin etc.) vacates designating a western Great Lakes Distinct Population
Segment. The delisting of this distinct population segment has been vacated, and the species is
now considered endangered throughout North Dakota. Due to the relative absence of secluded
habitat in most of North Dakota, there is considerable uncertainty regarding whether a wolf pack
will establish or become more common in the state. However, due to proximity, as the Minnesota
and Canada populations continue to increase, North Dakota should expect to see additional
transients.
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Northern Long-Eared Bat (Proposed Endangered)
Population Rangewide

The northern long-eared bat ranges across much of the eastern and northcentral United States,
and all Canadian provinces west to the southern Yukon Territory and eastern British Columbia.
In the United States, the species’ range reaches from Maine west to Montana; south to eastern
Kansas, eastern Oklahoma, and Arkansas; and east to the Florida panhandle (Figure 3-32). In the
west, this bat can be found in caves and abandoned mines of the Black Hills of South Dakota and
Wyoming, and in the badlands areas of the Dakotas. Summer habitat can be found in large
forested areas along the Missouri River and in the Turtle Mountains.

L. Northern Long-Eared Bat Draft* Range

* The US Fish and Wildlife Service is
seeking addtional information on known
locations of northern long-eared bats,
and expects the range will change as
this information is provided. For this
reason, the depicted range should be
considered draft. This map uses
Varsion 5 of the draft range.

USFWS Regions
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Figure 3-32 Range of the Northern Long-Eared Bat

This species winter habitat includes hibernacula that usually include caves or abandoned mines.
During summer, they favor tree roosts and form small colonies. Buildings can also act as roosts.
These bats usually tuck themselves under small crevices such as under the bark of large trees.
Bats usually emerge at dusk to forage in upland and lowland woodlots and tree-lined corridors,
feeding on insects that they catch while in flight using echolocation. This species also feeds by
gleaning insects from vegetation and water surfaces. As with many other bat species, these bats
migrate between their winter hibernacula and summer habitat. The spring migration period likely
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runs from mid-March to mid-May, with fall migration likely between mid-August and mid-
October.

The biggest threat to this bat is white-nose syndrome (WNS). If this disease had not emerged, it
is unlikely that the northern long-eared population would be declining so dramatically. Since
symptoms were first observed in New York in 2006, WNS has spread rapidly in bat populations
from the Northeast to the Midwest and the Southeast. Population numbers of these bats have
declined by 99 percent in the Northeast, which along with Canada has been considered the core
of the species’ range. The degree of mortality attributed to WNS in the Midwest and Southeast is
currently undetermined. Although there is uncertainty about how WNS will spread through the
remaining portions of the species’ range, it is expected to spread throughout the United States.

North Dakota

Little work has been conducted to document the distribution of the northern long-eared bat in
North Dakota (Gillam and Barnhart 2011). Summer surveys in North Dakota (2009-2011)
documented the species in the Turtle Mountains, the Missouri River Valley, and the Badlands
(Gillam and Barnhart 2011). Gillam and Barnhart (2011) found most of this bat species using
tree roosts, particularly cottonwoods. To date, no hibernacula have been described in the state,
nor has bat activity been documented during the winter months, but survey work continues
searching for hibernacula in Theodore Roosevelt National Park. Based on their ecology and
range, this species could occur in the Project Area during the summer in forested areas along the
Missouri River, along the Souris River, and in the Turtle Mountains in the vicinity of Bottineau.

Interior Least Tern (Endangered)

Population Rangewide

The interior least tern nests on the Mississippi, Missouri, Arkansas, Red, Rio Grande, Kansas,
Platte, Loup, Niobrara, Canadian, Cheyenne, Ohio, and Yellowstone rivers. Rangewide estimates
from 1999 indicated that about 7,400 birds were in existence (Service 2000). More recent
estimates by the Service (2005) report a considerable increase, and the population is now
estimated at about 12,000 birds. This does not represent a complete census, however, because
certain segments of some rivers are surveyed in one year but not in another. The Service (2005)
reports that this total estimate is likely a minimum. The interior least tern recovery plan
established a goal of 7,000 terns rangewide, maintained for 10 consecutive years. The current
estimate of over 12,000 terns greatly exceeds this goal; however, the recovery plan goals for
least terns in all drainage basins have not been reached, and most areas have not been monitored
for 10 years. The recovery plan has not been revised since it was written in 1990, and recovery
goals may need to be updated.

The first complete rangewide survey for interior least terns was conducted in 2005 (Lott 2006).
A total of 17,587 interior least terns were counted in association with 491 different colonies. Just
over 62 percent of these birds were on the lower Mississippi River (10,960 birds on over

770 river miles). Four additional river systems accounted for 33.9 percent of the remaining least
terns, with 12.1 percent on the Arkansas River system, 10.4 percent on the Red River system,

7.1 percent on the Missouri River system, and 4.3 percent on the Platte River system. Smaller
numbers were counted on other rivers, including the Ohio River system (1.5 percent), the Trinity
River system in Texas (1.5 percent), the Rio Grande/Pecos River system in New Mexico and
Texas (0.8 percent), and the Kansas River system (0.5 percent) (Lott 2006).

3-96



Northwest Area Water Supply Project Chapter Three — Affected Environment
Final SEIS

Missouri River Mainstem Reservoir System

Least terns are found nesting throughout the Missouri River System. The majority of these birds
nest on free-flowing stretches of the Missouri River below Fort Peck, Garrison, Fort Randall, and
Gavins Point dams. The shorelines of the mainstem reservoirs also provide important nesting
habitat, particularly during dry years when reservoir levels are declining. Least tern adult
numbers on the Missouri River have varied from a low of 273 birds in 2011 to a high of 1,010
birds in 2007 (Figure 3-33). The average number over 26 years of record has been 731 adults
(Corps 2013b). The Corps (2013a) found that least tern adults on the Missouri River have
decreased in each of the past 4 years until an increase in 2012 following the 2011 flood. As noted
above, the 273 least tern adults in 2011 represents a record low for the species in 26 years of
censuses on the Missouri River. The decline could be attributed to record inflows into the
Missouri River System in 2011 that inundated much of the birds’ habitat within the system. The
increased bird numbers are attributed to large areas of new habitat created by the record flows of
2011 and receding water levels experienced in 2012.
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Figure 3-33 Missouri River Least Tern and Piping Plover Adult Census (1985 — 2012)
Source: Corps 2013b

North Dakota

In North Dakota, least terns nest on sparsely vegetated sandbars on the Missouri and
Yellowstone rivers and on shorelines of Missouri River reservoirs, including Lake Sakakawea
and Lake Oahe. The majority of least terns in North Dakota nest on the Garrison Reach of the
Missouri River. Least terns feed mostly on small fish. Breeding season lasts from May through
August, with peak nesting from mid-June to mid-July.
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Whooping Crane (Endangered)

Population Rangewide

Whooping crane recovery efforts have made great strides over the years, with new populations
being established in Florida and Wisconsin. The birds that migrate through North Dakota are part
of the Aransas-Wood Buffalo population. The total Aransas-Wood Buffalo population is
currently estimated at 279 birds, plus approximately 37 chicks fledged from a record 75 nests
that migrated in fall 2011 (Whooping Crane Conservation Association 2012). This will likely
yield a wintering population exceeding 300 birds.

The whooping crane recovery plan (Canadian Wildlife Service and Service 2007) includes
scientific information about the species and provides objectives and actions needed to down-list
the species. Recovery actions designed to achieve these objectives include protection and
enhancement of the breeding, migration, and wintering habitat for the Aransas-Wood Buffalo
population. The goals are to allow the wild flock to grow and reach ecological and genetic
stability; reintroduction and establishment of geographically separate self-sustaining wild flocks
to ensure resilience to catastrophic events; and maintenance of a captive breeding flock that is
genetically managed to retain a minimum of 90 percent of the whooping cranes’ genetic material
for 100 years.

North Dakota

The whooping crane passes through North Dakota each spring and fall while migrating between
its breeding territory in northern Canada and wintering grounds on the Gulf of Mexico.
Frequently, whooping cranes migrate with sandhill cranes. Whooping cranes inhabit shallow
wetlands but may also be found in upland areas, especially during migration. The whooping
crane prefers freshwater marshes, wet prairies, shallow lakes, and wastewater lagoons for
feeding and loafing during migration.

Overnight roosting sites usually have shallow water in which whooping cranes stand. Whooping
cranes roost on unvegetated sandbars, wetlands, and stock dams. Fall migration occurs in North
Dakota from late September to mid-October, while spring migration occurs from late April to
mid-June. These birds can show up in all parts of North Dakota, although most sightings occur in
the western two-thirds of the state. Whooping cranes are usually found in small groups of seven
or fewer individuals and are easily disturbed when roosting or feeding.

In 2010, the Service produced Whooping Crane Migration Corridor Maps (Service 2010) that
outline the percentage of confirmed crane sightings based on current and historical sighting
reports. The Project Area is located within the migration corridor, as shown in Figure 3-34.
Confirmed whooping crane sightings, ranging from 75 to 95 percent, have occurred in each
county in the Project Area. Many sightings occurred along the Missouri River corridor and in the
northwest corner of the Project Area.
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Source: Service 2010
Piping Plover (Threatened)

Population Rangewide

The Service listed piping plovers as endangered in the United States Great Lakes area and
Canada (Ontario), while the remaining Atlantic and northern Great Plains birds, including those
in Canada (Manitoba), were listed as threatened in 1985 (50 FR 50726). Migrating piping
plovers and those in wintering areas were classified as threatened (Service 2003). The Service
considers the listed entities to be composed of three separate breeding populations: northern
Great Plains, Great Lakes, and Atlantic Coast piping plovers.

Critical habitat was designated separately for the northern Great Plains and Great Lakes
populations, as well as for wintering populations. The biological opinions for the Platte River
Recovery Implementation Program (Service 2006) and the operation of the Missouri River
(Service 2000) indicate that the Service has determined that the northern Great Plains population
of the piping plover is an appropriate population to consider for purposes of Section 7
consultation.

This SEIS addresses the northern Great Plains population. A rangewide census and habitat
characterization of the piping plover was conducted across all known suitable breeding and
winter habitat in 1991, 1996, 2001, 2006, and 201 1. This International Piping Plover Census
provides the most reliable information on rangewide population trends. The census is conducted
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every 5 years and provides comprehensive data on the distribution and abundance of all piping
plover populations, including the northern Great Plains population. However, the 2011 final
census results are not yet available and the census was very much affected by record high water
levels throughout the northern Great Plains. Preliminary results from the 2011 census for the
Great Plains and Prairie regions show the lowest record of all census years, with numbers just
over 2,000 birds (Elliott-Smith and Haig 2012). The highest number of plovers was found during
the 2006 census, with over 4,600 birds (Elliott-Smith et al. 2009).

Missouri River Mainstem Reservoir System

Piping plover adult numbers on the Missouri River have varied from a low of 82 adults in 1997
to a high of 1,764 adults in 2005 (Figure 3-33). The Corps (2013a) found the average number
over 27 years to be 731 adults and that adult numbers on the Missouri River have decreased in
each of the past 3 years but increased after the 2011 flood. Record inflows into the Missouri
River System inundated much of the birds’ habitat in 2011 on the rivers as well as the reservoirs,
and the 2011 adult census of 182 piping plovers represents the second lowest adult census for the
species on the Missouri River in 26 years. The increased bird numbers are attributed to large
areas of new habitat created by the record flows of 2011 and receding water levels experienced
in 2012.

North Dakota

Piping plovers use barren sand and gravel shorelines of the Missouri River, including its
reservoirs and shorelines of prairie alkali lakes. Critical habitat has been designated for the
piping plover in North Dakota (67 FR 57638) in riverine and reservoir reaches. Areas designated
include Lake Sakakawea, Audubon Lake, Lake Oahe, and riverine reaches in North Dakota
below Fort Peck and Garrison dams. Within the Project Area, prairie and alkali lakes and
wetlands have also been designated as piping plover critical habitat in Burke, McLean, Montrail,
Pierce, Renville, Sheridan, Ward, and Williams counties.

Sprague’s Pipit (Candidate)

Population Rangewide

The breeding range for the Sprague’s pipit occurs throughout North Dakota, except for the
easternmost counties. In Canada, Sprague’s pipits breed in southeastern Alberta, the southern
half of Saskatchewan, and in southwest Manitoba (Robbins and Dale 1999). The breeding range
in the United States has contracted to the north and west in North Dakota and Minnesota, and
north in Montana.

North Dakota

The breeding range for the pipit in North Dakota comprises the western two-thirds of the state.
Sprague’s pipits arrive on the breeding grounds from the third week of April to mid-May (Maher
1973; Stewart 1975 cited in Jones 2010); some individuals linger on the wintering grounds into
early May. Pair formation begins shortly after arrival on the breeding grounds, and eggs are laid
between the second week of May through early August (Sutter 1996; Davis 2003; Jones et al.
2010 cited in Jones 2010). Sprague’s pipits build ground nests in grasslands primarily filled with
native grasses of intermediate height and density, with little bare ground and few shrubs; many
times the nest is at the base of a dense tussock of grass (Sutter 1997; Dieni and Jones 2003 cited
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in Jones 2010). Native prairie exists in areas of dense wetland basins that preclude agricultural
practices with the exception of grazing livestock. Sprague’s pipits do not occur on North Dakota
grasslands that had not been burned for more than 8 years; breeding abundances are highest from
2 to 7 years after a fire (Madden 1996 cited in Jones 2010). In North Dakota, a greater abundance
of Sprague’s pipits was reported from moderately to heavily grazed pastures (Kantrud 1981 cited
in Jones 2010).

Populations in North Dakota have declined dramatically due to the conversion and deterioration
of remaining native prairie habitat. The North Dakota Heritage database provided available
records for Sprague’s pipit within the Project Area (Duttenhefner, pers. comm., 2012). These
records show occurrences of this species in Montrail, McLean, and Divide counties and the
Pierce / McHenry county border. Many of their records are older, but a survey of Birding on the
Net (2012) lists breeding records in 2012 for this species in McHenry and Divide counties. The
principal causes for the declines in Sprague’s pipit populations are habitat conversion to seeded
pasture, hayfield, and cropland, as well as overgrazing by livestock. There is evidence that
Sprague’s pipits avoid roads and trails on the breeding grounds (75 FR 56028).

Rufa Red Knot (Proposed Threatened)

Population Rangewide

The red knot, a robin-sized shorebird, migrates annually between its breeding grounds in the
Canadian Arctic and several wintering regions, including the Southeast United States, the
Northeast Gulf of Mexico, northern Brazil, and Tierra del Fuego at the southern tip of South
America. During both the northbound (spring) and southbound (fall) migrations, red knots use
key staging and stopover areas to rest and feed. Long-distance migrant shorebirds are highly
dependent on the continued existence of quality habitat at a few key staging areas. These areas
serve as stepping stones between wintering and breeding areas. Many of the key migration
staging areas are along the coasts, and most records in the interior states show small groups
(fewer than 10) of knots. There are multiple records in nearly every interior state, including
North Dakota and other states along the Missouri River (78 FR 60024). The final rule for listing
the red knot as threatened was published December 11, 2014 (79 FR 73706).

North Dakota

North Dakota migration records are scarce. Between 2002 and 2013 North Dakota Bird List
Serve (www.listserve.nodak.edu) records identify eight counties in North Dakota within the
migration route (McPhillips 2014). These counties include Ward and Williams counties, which
are in the Project Area. Records exist for both spring and fall migration, and birds frequently are
seen in small numbers (1 - 25) (McPhillips 2014). Migration habitats are documented as being
similar to habitats used by piping plovers and include wetlands with shoreline (typically alkali
lakes in North Dakota or sewage lagoons with mudflats) and the Missouri River (Service 2014).

Dakota Skipper (Threatened)

Population Rangewide

Dakota skippers are small butterflies that are found widely scattered across the tallgrass and
mixed-grass prairie of Illinois, lowa, Minnesota, South Dakota, North Dakota, Manitoba, and
Saskatchewan (Service 2002b). The distribution of the Dakota skipper has become extremely
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fragmented, mostly due to prairie conversion. Dakota skippers no longer exist in Iowa or Illinois
and are currently distributed in western Minnesota, the eastern half of North Dakota, and
northeastern South Dakota at much reduced levels (Service 2002b). The Dakota skipper was
listed as threatened in November 2014 (FR 79:206:63672-63748).

North Dakota

Dakota skippers are found in native prairie containing a high diversity of wildflowers and
grasses. Habitat includes two prairie types: (1) low (wet) prairie dominated by bluestem grasses,
wood lily, harebell, and smooth camas; and (2) upland (dry) prairie on ridges and hillsides
dominated by bluestem grasses, needlegrass, pale purple and upright coneflowers, and blanket
flower.

In North Dakota, the species has disappeared from all but two sites in recent years (Service
2002b). Most of the locations for the Dakota skipper are on private lands in Minnesota and North
Dakota, which are documented in a Service Status Assessment on this species (Service 2002b).
Conversion and fragmentation of native prairie habitat are the primary reasons for loss of habitat
for this species. Lack of prairie management has also been noted as an area of concern. In the
Project Area, Dakota skippers may be found in McHenry, Burke, Bottineau, Mountrail, and
Ward counties.

Pallid Sturgeon (Endangered)

Population Rangewide

Pallid sturgeon have been documented in the Missouri River between Fort Benton and the
headwaters of Fort Peck Reservoir, Montana; downstream from Fort Peck Dam to the
headwaters of Lake Sakakawea, North Dakota; downstream from Garrison Dam, North Dakota
to the headwaters of Lake Oahe, South Dakota; from Oahe Dam downstream to within Lake
Sharpe, South Dakota; between Fort Randall and Gavins Point Dams, South Dakota and
Nebraska; downstream from Gavins Point Dam to St. Louis, Missouri; in the lower Yellowstone
River, Montana and North Dakota; in the lower Big Sioux River, South Dakota; in the lower
Platte River, Nebraska; in the lower Niobrara River, Nebraska; and in the lower Kansas River,
Kansas. Pallid sturgeon observations and records have increased with sampling effort in the
middle and lower Mississippi River (Service 2013b). Additionally, in 1991, the species was
identified in the Atchafalaya River, Louisiana; and in 2011, pallid sturgeon were documented
entering the lower reaches of the Arkansas River (Service 2013b).

Missouri River Population

The pallid sturgeon occupies the Missouri and Yellowstone rivers in North Dakota. The majority
of the sturgeon in North Dakota are in the Yellowstone River and upstream of the Yellowstone
River confluence with the Missouri River. Approximately 50 wild adult pallid sturgeon are
estimated to exist in the Missouri River upstream of Fort Peck Reservoir (Service 2007¢). An
estimated 125 wild pallid sturgeon remain in the Missouri River downstream of Fort Peck Dam
to the headwaters of Lake Sakakawea, as well as in the lower Yellowstone River (Jaeger et al.
2009). Current abundance estimates are lacking for the Missouri River between Gavins Point
Dam and St. Louis, Missouri. (Service 2013Db).
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Water levels in the reservoirs impounded by Fort Peck Dam (Fort Peck Reservoir), Montana and
Garrison Dam (Lake Sakakawea), North Dakota may be impediments to larval pallid sturgeon
survival (Service 2013b). However, two confirmed wild larval pallid sturgeon were found at the
mouth of the Milk River in 2011 and in 2012 on the Yellowstone River (SWC 2013Db).

The Service (2013b) estimates that an isolated remnant population of less than 50 individuals
remains in the Garrison reach of the Missouri River below Garrison Dam. Garrison Reservoir is
not preferred pallid sturgeon habitat. In fact, Lake Sakakawea is considered an impediment to
larval pallid sturgeon survival (Service 2013b). The Missouri River in North Dakota is in the
Great Plains Management Unit and is identified as such in the Draft Recovery Plan for the Pallid
Sturgeon (Scaphirhynchus albus) (Service 2013b). The Great Plains Management Unit is defined
as the Great Falls of the Missouri River, Montana to Fort Randall Dam, South Dakota. This unit
includes important tributaries like the Yellowstone River, as well as the Marias and Milk Rivers.
The biggest issues that negatively influence pallid sturgeon throughout the Great Plains
Management Unit include blocked passage; entrainment; and factors affecting recruitment,
including flows and temperature (Service 2013b).

Species of Conservation Priority
The NDGFD maintains a list of species of conservation priority at three levels:

= Level-I: Species in greatest need of conservation
= Level II: Species in need of conservation, but are addressed by other wildlife programs

= Level III: Species in moderate need of conservation, but are on the edge of their range in
North Dakota

The North Dakota Comprehensive Wildlife Conservation Strategy 2005 (NDGFD) addresses the
distribution, abundance, habitat requirements, threats, management goals, and monitoring
techniques for each of these species. The list of NDGFD Level I species of conservation priority
is provided in Appendix G.

The Service maintains lists of Birds of Conservation Concern by bird conservation region as well
as by Service region. The Project falls within Bird Conservation Region 11 (Prairie Potholes)
and Service Region 6 (Mountain-Prairie Region). The list of Birds of Conservation Concern for
both regions also is provided in Appendix G.
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Historic Properties

This section summarizes the types of cultural resources in the area of potential effects (APE) that
could be affected by Project alternatives. “Cultural resources” are the physical remains of a site,
building, structure, object, district, or property of traditional religious and cultural importance to
Native Americans. “Historic properties” are significant cultural resources that are either included
on or have been determined eligible for listing on the National Register of Historic Places.
Because most of the cultural resources in the APE have not been evaluated to determine

eligibility for listing, the more generic term—cultural resources—is used in this discussion. The
terms used in this section are defined in the blue box to the right.

Because the proposed Project is a federal action, it must comply with federal legislation

concerning historic properties,
specifically Section 106 of the National
Historic Preservation Act of
1966,(NHPA), as amended. The NHPA
requires federal agencies to consider the
effects of federal undertakings on
historic properties. An “undertaking”
refers to any federal action involving
federal land, funding, or issuance of a
permit. Cultural resource locations are
exempt from public disclosure to protect
resources from potential vandalism and
to retain confidentiality of resources
culturally sensitive to tribes. Thus,
specific locations for prehistoric cultural
resources and traditional cultural
properties are not included in this
discussion or in Chapter 4.

NHPA compliance for the Project was
officially initiated by Reclamation on
February 10, 1993, under an existing
statewide programmatic agreement
(Programmatic Agreement between the
Bureau of Reclamation, the Advisory
Council on Historic Preservation, and
the North Dakota State Historic
Preservation Officer for the
Implementation of Reclamation
Undertakings in North Dakota).
Previous compliance with the NHPA
Section 106 for facilities that have
already been constructed is discussed in
Appendix A.

For historic properties, the affected
environmental analysis area covers an
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Archaeological Site — is physical evidence or remains of past
human activity at a specific location. Prehistoric archaeological
sites predate written records, and historic archaeological sites
generally are associated with European exploration and
settlement of the area.

Architectural Site — is a building, which is a structure created to
shelter any form of human activity (such as a house, barn,
church, or hotel) or a structure. A structure is composed of
interdependent and interrelated parts in a definite pattern or
organization (such as bridges, tunnels, canals, or fences).

Cultural Resource — The physical remains of a site, building,
structure, object, district, or property of traditional religious and
cultural importance to Native Americans.

Historic Property — Any prehistoric or historic site, building,
structure, object, district, or property of traditional religious and
cultural importance to Native Americans that is included in or has
been determined eligible