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Abstract

On August 31, 2018, the United States Army Corps of Engineers (USACE) issued a Notice of Availability
of the Final Missouri River Recovery Management Plan and Environmental Impact Statement (MRRMP-
EIS), and filed it with the U.S. Environmental Protection Agency. The Draft MRRMP-EIS was released on
December 23, 2016 and included a 122-day public comment period that ended on April 24, 2017. During
that time USACE held six public meetings to solicit comments from the public. USACE analyzed the
comments received from the public and considered them in preparation of the Final MRRMP-EIS
(Appendix K: Tribal, Public, and other Agency Comments and Responses on the Draft EIS). This Final
MRRMP-EIS is available for public review until October 9, 2018.

The MRRMP-EIS is a joint effort between the Omaha and Kansas City Districts of USACE, in cooperation
with the U.S. Fish and Wildlife Service (USFWS). The purpose of the MRRMP-EIS is to develop a suite of
actions that meets Endangered Species Act responsibilities for the interior least tern, Northern Great
Plains piping plover, and pallid sturgeon. Authorities used to meet this purpose may include existing
USACE authorities related to Missouri River System operations for listed species and acquisition and
development of land needed for creation of habitat for listed species provided by Section 601(a) of the
Water Resources Development Act (WRDA) 1986, as modified by Section 334(a) of WRDA 1999, and
further modified by Section 3176 of WRDA 2007, although alternatives formulation was not limited to
these authorities.

The document is divided into six primary chapters. “Chapter 1: Purpose and Need” describes why USACE
is taking action at this time and what USACE intends to achieve. “Chapter 2: Alternatives” presents the
approach to developing and screening alternatives and six alternatives examined in-detail—five action
alternatives and the No Action alternative. The alternatives evaluated provide different approaches to
addressing the need for the EIS and meeting species objectives. “Chapter 3: Affected Environment and
Environmental Consequences” describes the existing conditions of 22 resource topics including physical,
natural, and human consideration resources and the projected impacts to those resources from the six
alternatives evaluated. “Chapter 4: Implementation of Preferred Alternative under the Science and
Adaptive Management Plan” describes how adaptive management would be used to adjust the initial
suite of actions over time based on new understanding of biological responses. The accompanying
Science and Adaptive Management Plan details the full adaptive management plan for the MRRP.
“Chapter 5: Tribal, Agency, and Public Involvement” describes the public involvement process and the
Tribal and state consultation processes that contributed to the development of the MRRMP-EIS. Finally,
“Chapter 6: Compliance with Other Environmental Laws” describes how the USACE has complied with or
will comply with other laws prior to implementing any decision.

The six alternatives considered in this MRRMP-EIS include the following: Alternative 1—No Action
alternative, as required by the National Environmental Policy Act and based on the current System
operation and current implementation of the Missouri River Recovery Program; Alternative 2—USFWS
2003 Biological Opinion Projected Actions; Alternative 3—Mechanical Construction Only; Alternative 4—
Spring Emergent Sandbar Habitat (ESH) Creating Release; Alternative 5—Fall ESH Habitat Creating
Release; and Alternative 6—Pallid Sturgeon Spawning Cue.

The MRRMP-EIS evaluates the direct, indirect, and cumulative impacts of the six alternatives. Based on
these projected impacts, the ability to meet the plan’s purpose, need, and species objectives, and other
decision criteria, USACE has identified Alternative 3—Mechanical Construction Only as its preferred
alternative. Importantly, Alternative 3 would be implemented under the science and adaptive
management framework summarized in Chapter 4 of the MRRMP-EIS and detailed within the Science
and Adaptive Management Plan.
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Executive Summary

Introduction

The Kansas City and Omaha Districts of the U.S. Army Corps of Engineers (USACE), in cooperation
with the U.S. Fish and Wildlife Service (USFWS), have developed the Missouri River Recovery
Management Plan and Environmental Impact Statement (MRRMP-EIS or Management Plan). This
document is a programmatic assessment of major federal actions necessary to avoid a finding of
jeopardy to the pallid sturgeon (Scaphirhynchus albus), interior least tern (Sterna antillarum
athalassos), and the Northern Great Plains piping plover (Charadrius melodus) caused by operation
of the Missouri River Mainstem and Kansas River Reservoir System and operation and maintenance
of the Missouri River Bank Stabilization and Navigation Project (BSNP) in accordance with the
Endangered Species Act (ESA) of 1973, as amended. This programmatic document also assesses
the Missouri River BSNP fish and wildlife mitigation plan described in the 2003 Record of Decision
(ROD) and authorized by the Water Resources Development Act (WRDA) of 1986, 1999, and 2007
as it relates to endangered species.

Background

The Missouri River flows for 2,341 miles from Three Forks, Montana at the confluence of the
Gallatin, Madison, and Jefferson Rivers in the Rocky Mountains through the states of Montana,
North Dakota, South Dakota, Nebraska, lowa, Kansas, and Missouri. It is the longest river in the
United States. USACE operates six dams and reservoirs with a capacity to store 72.4 million acre-
feet (MAF) of water, the largest reservoir system in North America. USACE operates the Missouri
River Reservoir System (System) to serve eight congressionally authorized project purposes of flood
control, navigation, irrigation, hydropower, water supply, water quality, recreation, and fish and
wildlife. Runoff from the upper Missouri River Basin is stored in reservoirs behind the Mainstem
dams: Fort Peck, Garrison, Oahe, Big Bend, Fort Randall, and Gavins Point. Released water from
the lowest dam in the System, Gavins Point Dam, flows down the Lower River from Sioux City, lowa
to St. Louis, Missouri (shown in the figure below). USACE operates the System in accordance with
the policies and procedures prescribed in the Missouri River Mainstem Reservoir System Master
Water Control Manual (Master Manual).

USACE also constructed and maintains the Missouri River BSNP. The BSNP consists mainly of rock
structures and revetments along the outsides of bends and dikes along the insides of bends to force
the river into a channel alignment that is self-maintaining.

In order to maintain System benefits, the construction, operation, and maintenance of the System
and the BSNP have resulted in hydrologic alterations to the Missouri River ecosystem including
changes to the natural seasonal pattern of river flow and sediment transport. Alteration and loss of
aquatic and terrestrial habitat have also occurred.
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Missouri River Mainstem Reservoir System

The pallid sturgeon, interior least tern, and Northern
Great Plains piping plover are found in and along
the Missouri River. The pallid sturgeon is a large,
long-lived benthic (i.e., bottom-dwelling) fish that
inhabits the turbid, fast-flowing rivers of the Missouri
and Mississippi River basins. The interior least tern
and piping plover are migratory birds that occur on
the Missouri River during the breeding season and
nest on emergent sandbar habitat (ESH). Declines
in the populations of these species led to the
USFWS listing of the interior least tern as
endangered in 1985, the Northern Great Plains
piping plover as threatened in 1985, and the pallid
sturgeon as endangered in 1990 under the ESA.

Jeopardy: Occurs when an action that
reasonably would be expected, directly
or indirectly, to reduce appreciably the
likelihood of both the survival and
recovery of a listed species in the wild by
reducing the reproduction, numbers, or
distribution of that species.

Recovery: An improvement in the status
of listed species to the point at which
listing is no longer appropriate under the
ESA.

USACE has a responsibility under the ESA to take actions to ensure that the operation of the
Missouri River System and operation and maintenance of the BSNP are not likely to jeopardize the
continued existence of threatened and endangered species or adversely modify critical habitat.
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Beginning in 1987, the USFWS and USACE engaged in consultation in compliance with Section 7 of
the ESA, concerning impact of current reservoir operations on the listed birds which resulted in a
1990 Biological Opinion (BiOp) with a finding of jeopardy. These consultations continued after the
pallid sturgeon was listed and later included proposed reservoir operations under the revised Master
Manual and the operation and maintenance of the BSNP. In the 2000 BiOp, USFWS concluded that
operating the System, operating and maintaining the BSNP, and operating the Kansas River
Reservoir System, as proposed, would jeopardize the continued existence of the federally listed
pallid sturgeon, interior least tern, and piping plover. The BiOp, which applies to the portion of the
Missouri River from Fort Peck, Montana, to St. Louis, Missouri, identified a Reasonable and Prudent
Alternative (RPA) to avoid a finding of jeopardy consisting of several actions to be taken by USACE.
In 2003, USACE reinitiated formal consultation with USFWS and provided a Biological Assessment
(BA) with new proposed actions in November 2003. The 2003 BA was provided because of new
information concerning the effects of USACE actions that had previously not been considered and
because USACE believed certain components of the RPA did not comport with the regulatory criteria
for an RPA (USACE 2003a). Additionally, critical habitat had been designated for the piping plover,
new information on the mortality of interior least terns and piping plovers was available, and an
updated hydrology and hydraulics analysis indicated that some flow modifications could erode more
emergent sandbar habitat (ESH) than they would create. In 2003, USFWS provided a determination
that the new USACE proposed action would avoid jeopardizing the continued existence of the two
listed bird species, but continued to appreciably reduce the likelihood of both survival and recovery
of the pallid sturgeon, thus jeopardizing its continued existence in the wild (USFWS 2003a). USFWS
then amended the 2000 BiOp to remove the flow modifications previously provided in the RPA, and
concluded that mechanical and artificial creation for replacement of ESH were acceptable means to
avoid a finding of jeopardy to the interior least tern and piping plover. The 2003 Amended BiOp
retained the majority of RPA actions described in the 2000 BiOp; however, it added new RPA
elements to the flow enhancement action. Fifteen new RPMs were provided in the 2003 amended
BiOp replacing the RPMs in the 2000 BiOp to minimize take of interior least terns and piping plovers.
USACE has since re-initiated consultation with the USFWS as part of this MRRMP-EIS process. A
Final BA was submitted to USFWS on October 30, 2017 and a new Final BiOp was issued by
USFWS on April 13, 2018 which determined that implementation of the USACE proposed action is
not likely to jeopardize the pallid sturgeon, interior least tern, or piping plover. The preferred
alternative in this EIS incorporates the proposed action in the 2017 BA and incorporates the 2018
BiOp.

Missouri River Recovery Program and the Missouri River Recovery Implementation
Committee

The Missouri River Recovery Program (MRRP) was established by USACE in 2005. It is the
umbrella program that coordinates the USACE efforts in the following:

e ESA compliance for the Operation of the Missouri River Main Stem Reservoir System,
Operation and Maintenance of the BSNP, and Operation of the Kansas River Reservoir
System;

e Acquiring and developing lands to mitigate for lost habitats as authorized in Section 601(a) of
WRDA 1986 and modified by Section 334(a) of WRDA 1999 (collectively known as the
BSNP Fish and Wildlife Mitigation Project); and

e Implementation of WRDA 2007 including the Missouri River Recovery Implementation
Committee (MRRIC) and Section 3176, which allowed USACE to use recovery and
mitigation funds in the upper basin states of Montana, Nebraska, North Dakota, and South
Dakota.
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MRRIC makes recommendations and provides guidance to federal agencies on the existing MRRP.
MRRIC is composed of over 70 members representing various interests, Tribes, states, and
agencies from within the Missouri River basin.

In 2011, MRRIC, USACE, and USFWS established the Independent Science Advisory Panel (ISAP).
This panel is charged with providing independent science review, input, and advice on technical
aspects of the MRRP when requested. The first topic charged to ISAP was Missouri River spring
pulse management. The Final ISAP report, published in November 2011, found the spring pulse
management action as implemented was not effective at achieving pallid sturgeon objectives and
called for a more formal adaptive management plan. It also called for an analysis of the effects of
USACE management actions on pallid sturgeon including further examination of various flow
management actions and their relationship to habitat creation. Based on this report, MRRIC
recommended seven actions to USACE and USFWS in August 2012:

1. An effects analysis should be developed that incorporates new knowledge accrued since the
2003 Amended BiOp. As part of this analysis:

— The effects of the Missouri and Kansas River operations on the listed species should be
reviewed and analyzed in the context of other stressors on the listed species;

— The quantitative effects of potential management actions on the listed species should be
documented to the extent possible; and

— These potential management actions should be incorporated into the conceptual
ecological models (CEMs).

2. CEMs should be developed for each of the three listed species and these models should
articulate the effects of stressors and mitigative actions (including, but not limited to, flow
management, habitat restoration actions, and artificial propagation) on species performance.

3. Other managed flow programs and adaptive management plans should be evaluated as
guidance in development of the CEMs and adaptive management strategy.

4. An overarching adaptive management strategy should be developed that anticipates
implementation of combined flow management actions and mechanical habitat construction.
This strategy should be used to guide future management actions, monitoring, research, and
assessment activities within the context of regulatory and legal constraints.

5. Monitoring programs along the Missouri River should be reviewed to determine whether
hypothesized outcomes are occurring and the extent to which the outcomes are attributable
to specific management actions.

6. The agencies should identify decision criteria (trigger points) that will lead to continuing a
management action or selecting a different management action. A formal process should be
designed and implemented to regularly compare incoming monitoring results with the
decision criteria.

7. Aspects of how the entire hydrograph influences the three listed species should be evaluated
when assessing the range of potential management actions.

Effects Analysis

USACE initiated an effects analysis subsequent to receiving the MRRIC recommended actions. The
concept of an effects analysis is rooted in the requirement within the ESA to evaluate the effects of
actions proposed by federal agencies on listed species or designated critical habitat, using the best
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available science. Completion of an effects analysis is preceded by problem formulation, which
includes defining the proposed action, identifying the area affected, and developing conceptual
models with written descriptions and visual representations of the physical and biological
relationships between actions and species responses (Murphy and Weiland 2011). The effects
analysis results and products informed the development of the MRRMP-EIS alternatives and the
comprehensive adaptive management approach recommended by the ISAP.

Need for the Plan

Alteration of the ecosystem and loss of aquatic and terrestrial habitats due to USACE operation of
the System and BSNP have contributed to the ESA-listing of the pallid sturgeon, piping plover, and
interior least tern, species that inhabit the Missouri River. Compliance with the ESA is required to
continue to operate the System and operate and maintain the BSNP. A substantial amount of new
knowledge about the species, their habitats, and management opportunities has been developed
since the 2003 Amended BiOp for the three listed species was published. As discussed previously,
in 2011 the ISAP recommended developing a new adaptive management plan that would anticipate
implementation of combined flow management actions and mechanical habitat construction. Under
the ISAP recommendations, this new plan would be used to guide future management actions,
monitoring, research, and assessment. The ISAP also recommended basing the Science and
Adaptive Management Plan (SAMP) on an effects analysis, which would precede the development
of the plan and incorporate new knowledge about the species accrued since the 2003 Amended
BiOp (Doyle et al. 2011). Since the 2011 ISAP recommendation, effects analyses have been
conducted for pallid sturgeon (Jacobson et al. 2016) interior least tern and piping plover (Buenau et
al. 2018), and associated habitat analyses (Fischenich et al. 2018). The effects analysis synthesized
and assessed new scientific information since the 2003 Amended BiOp. The emergence of this new
information created a need for its evaluation and integration into USACE management actions on
the Missouri River for the listed species and the associated SAMP.

The following sections describe the need for the proposed action relative to each listed species.

e Pallid Sturgeon: There is a demonstrated need to develop a management plan comprised
of actions informed by best available science, as presented in the effects analysis that
provides an adaptive framework to address the uncertainty associated with potential pallid
sturgeon limiting factors. Development of a management plan which balances the substantial
uncertainty regarding the beneficial effect of actions with the need to implement actions for a
meaningful biological response is difficult and requires development of a robust adaptive
management plan.

¢ Interior Least Tern and Piping Plover: As with the pallid sturgeon, there is a demonstrated
need to develop a management plan comprised of actions informed by best available
science, as presented in the effects analysis that provides an adaptive framework to address
the uncertainty associated with piping plover and interior least tern management.

Purpose of the Plan

The purpose of this MRRMP-EIS is to develop a suite of actions that meets ESA responsibilities for
the piping plover, the interior least tern, and the pallid sturgeon. Authorities used to meet this
purpose may include existing USACE authorities related to Missouri River System operations for
listed species and acquisition and development of land needed for creation of habitat for listed
species provided by Section 601(a) of WRDA 1986, as modified by Section 334(a) of WRDA 1999,
and further modified by Section 3176 of WRDA 2007 although alternatives formulation was not
limited to these authorities.
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Plan Objectives

USFWS provided fundamental objectives, sub-objectives, targets, and metrics for each of the three
listed species pursuant to their responsibilities for administering the ESA, and special expertise as a
cooperating agency on this MRRMP-EIS. These objectives were informed by the effects analysis
products. Achieving these objectives would meet the purpose and fulfill the need of the plan.

Pallid Sturgeon Fundamental Objective: Avoid jeopardizing the continued existence of the pallid
sturgeon from USACE actions on the Missouri River.

The following sub-objectives must be attained to ultimately achieve the stated “fundamental
objective.” The intent of the sub-objectives is to provide direction in the short term, provide objectives
meaningful for adaptive management, and focus efforts on the desired short-term outcomes while
working toward the fundamental objective.

Pallid Sturgeon Sub-Objective 1: Increase pallid sturgeon recruitment to age 1.

Pallid Sturgeon Sub-Objective 2: Maintain or increase numbers of pallid sturgeon as an interim
measure until sufficient and sustained natural recruitment occurs.

Piping Plover Fundamental Objective: Avoid jeopardizing the continued existence of the piping
plover due to USACE actions on the Missouri River.

Piping Plover Sub-Objective 1 (Distribution): Maintain a geographic distribution of plovers in
the river and reservoirs in which they currently occur in both the Northern and Southern River
Regions.

Piping Plover Sub-Objective 2 (Population): Maintain a population of Missouri River piping
plovers with a modeled 95 percent probability that at least 50 individuals will persist for at least
50 years in both the Northern and Southern Regions.

Piping Plover Sub-Objective 3 (Population Dynamics): Maintain a stable or increasing long-
term trend in population size in both regions.

Piping Plover Sub-Objective 4 (Reproduction): Maintain fledgling production by breeding
pairs sufficient to meet the population growth rate objectives within both the Northern and
Southern Regions on the Missouri River.

Interior Least Tern Fundamental Objective: Avoid jeopardizing the continued existence of the
endangered interior least tern due to USACE actions on the Missouri River.

For purposes of this MRRMP-EIS, it is assumed that achieving the stated objectives for the piping
plover would also achieve the fundamental objective for the interior least tern.

Temporal and Geographic Scope

To facilitate plan development, an implementation timeframe of 15 years was chosen for this
planning process and EIS. This is a reasonable timeframe for identification of actions which, based
on the current state of the science, may provide meaningful biological responses while recognizing
the potential, based on adaptive management, that substantive changes to the suite of actions
identified in this MRRMP-EIS may be necessary in 15 years. However, effects to resources were
based on an 82-year hydrologic period of record (POR) in order to provide an indication of the
potential range of effects under the variable hydrologic conditions occurring in the Missouri River
basin. The geographic scope of the federal action includes the Missouri River within its meander belt
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from Fort Peck Dam in Montana to its confluence with the Mississippi River near St. Louis, Missouri,
and the Yellowstone River from Intake Dam at Intake, Montana to the confluence with the Missouri
River.

Alternatives

The National Environmental Policy Act of 1969 (NEPA) requires federal agencies to evaluate and
consider a range of reasonable alternatives that address the purpose of and need for action.
Alternatives under consideration must include a “No Action” alternative in accordance with the
President’s Council on Environmental Quality (CEQ) regulations (40 CFR 1502.14). As described in
CEQ Forty Most Asked Questions Concerning CEQ’s NEPA Regulations (Question 3), “No Action” is
best defined as “no change” from current management direction or level of management intensity in
situations that involve updating management plans or ongoing programs. For this plan, the No
Action alternative does not mean taking no action at all, it is a continuation of the actions currently
being used to comply with the 2003 Amended BiOp (USFWS 2003). Differences between
alternatives are shown by comparing the impacts of the No Action alternative and the action
alternatives.

An interdisciplinary planning team made up of experts from multiple federal agencies in collaboration
with basin stakeholders and Tribes participated in alternatives development. Alternatives were
developed in accordance with the CEQ’s NEPA implementing regulations (40 CFR 1500-1508). The
goal was to formulate a set of reasonable alternatives to meet the species objectives and clearly
articulate the effects of those alternatives to provide necessary information to decision makers,
stakeholders, Tribes and the public. The team used an iterative development process to identify and
screen management actions and alternatives.

This EIS provides the necessary information for the decision maker to fully evaluate a range of
alternatives to best meet the purpose and need of the MRRMP. It fully addresses the potential
impacts of alternatives as required under the NEPA, as amended (42 U.S. Code (USC) 4321 et
seq.); CEQ regulations (40 CFR 1500 — 1508); and USACE ER 200-2-2 (33 CFR 230). This plan will
be reviewed on a regular basis to ensure compliance with applicable laws and regulations, and that
circumstances have not changed that would impact the analysis and conclusions reached in the
document.

Plan Alternatives Carried Forward for Detailed Evaluation

Six plan alternatives (the No Action alternative and five action alternatives) were carried forward for
detailed evaluation. The names of each alternative correspond to the concept or feature that
distinguishes them from all other alternatives. Some of the alternatives share management actions.

Actions Common to All Plan Alternatives

The following management actions would be implemented as part of all plan alternatives carried
forward for detailed evaluation in this MRRMP-EIS including the No Action alternative.

e Mechanical Emergent Sandbar Habitat (ESH) Construction for Piping Plovers and
Least Terns: All alternatives include mechanical ESH construction as a management action;
however, the amounts of ESH that would be constructed mechanically vary by alternative
and those differences are described in the respective section for each alternative.

o Vegetation Management, Predator Management, and Human Restriction Measures to
benefit Piping Plovers and Least Terns: The primary and preferred method of vegetation
control and removal is application of pre- and/or post emergent herbicides to selected
sandbars. Additional vegetation control and removal methods include controlled burning,
cutting, mulching, and mowing. Predator management actions include the lethal or non-lethal
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removal of predators. Targeted species such as raccoons, coyotes, mink, and great horned
owls are either lethally or non-lethally removed depending on the species and situation.
Indirect management actions may include caging, fencing, or hazing which dissuades
predators from breeding sites and are deployed when predation activities are present but not
severe. Nests at risk of predation are primarily protected by placing exclosure cages around
them. Exclosure cages can only be used to protect piping plover nests; least terns frequently
fly to and from their nests and are less likely to walk through the enclosure.

Human restriction measures taken to reduce disturbance to the birds include posting signs
and placing barricades to restrict access to breeding areas and outreach efforts.

o Flow Management to Reduce Take of Piping Plovers and Least Terns: This action
involves the adjustment of reservoir releases during the nesting season to reduce take of
nests, eggs, and/or chicks by rising water levels. It is referred to as Steady Release-Flow to
Target and is a current management practice that would continue under each of the
alternatives.

¢ Piping Plover and Least Tern Monitoring and Research: USACE conducts annual
productivity monitoring of least tern and piping plover populations on the reservoir and river
reaches of the Missouri River Mainstem. The monitoring focuses on an adult census,
measurement of fledge ratios, and documentation of incidental take. USACE also performs
habitat monitoring. Monitoring results are used to determine the effectiveness of
management actions for least terns and piping plovers. In addition, USACE funds focused
research projects on various aspects of least tern and piping plover demographics and
habitat use.

¢ Pallid Sturgeon Propagation and Augmentation: The authority and responsibility for
hatchery management lie with the USFWS for those facilities operated by the USFWS;
states are responsible for the operation of their hatcheries. USACE support of pallid sturgeon
propagation and augmentation efforts would continue at current levels under all plan
alternatives.

o Pallid Sturgeon Population Assessment Project: The Pallid Sturgeon Population
Assessment Project (PSPAP) has been the primary fish monitoring element for the BiOp and
the MRRP and would continue in some form under all plan alternatives. Data collected
through the PSPAP are used to provide long-term assessment of pallid sturgeon metrics.

¢ Monitoring and Evaluation of Pallid Sturgeon Recruitment: Under all plan alternatives,
USACE would conduct the monitoring and assessment complimentary of that for which the
Bureau of Reclamation has responsibility to determine if modifications for fish passage at
Intake Diversion Dam are meeting pallid sturgeon objectives. The Bureau of Reclamation is
responsible for monitoring the success of fish passage at Intake following implementation of
fish passage measures. USACE would be responsible for ensuring that MRRP monitoring
and assessment can determine if successful fish passage at Intake is contributing to the
upper river pallid sturgeon population.

¢ Lower River Pallid Sturgeon Early Life Stage Habitat Construction: All plan alternatives
include channel reconfiguration for the creation of early life stage pallid sturgeon habitat;
however, the amounts and types of habitat that would be created vary by alternative and
those differences are described in the respective section for each alternative. This action
includes the physical manipulation of the river bed or bank to create or improve areas for
provision of specific pallid sturgeon habitats thought to be limiting. Examples include
adjustments to navigation training or bank stabilization structures, channel widening (i.e.,
top-width widening), floodplain modifications or other adjustments to channel geometry,
placement of structures to encourage development of needed habitat or habitat complexity,
chute development, or adjustments to existing chutes.
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o Habitat Development and Land Management on MRRP Lands: All plan alternatives
include habitat development and land management on MRRP lands; however, the amount of
land acquisition varies by alternative as would the magnitude of this action. The land
requirements for implementation of habitat creation can occur (1) on existing public lands if
the state or federal agency owning the property is willing to cooperate with USACE on the
project; or (2) on land acquired in fee title from willing sellers.

Alternative 1 — No Action (Current System Operation and Current MRRP Implementation)

Under the No Action alternative, the MRRP would continue to be implemented as it is currently. In
addition to the description of actions common to all plan alternatives the USACE would implement
the following under Alternative 1:

e Mechanical ESH Construction: USACE would mechanically construct ESH annually at an
average rate of 164 acres per year across the Garrison and Gavins Point reaches.

¢ Early Life Stage Habitat Construction for Pallid Sturgeon: Under the No Action
alternative, construction of habitat to support early life stage requirements of pallid sturgeon
would occur as part of the shallow water habitat (SWH) program. The SWH restoration goal
as outlined in the 2003 Amended BiOp (USFWS 2003) is to achieve an average of 20-30
acres of SWH per river mile. Under the No Action alternative, the USACE would achieve the
low end of this acreage target (i.e., 20 acres per river mile between Ponca, Nebraska, and
the mouth).

¢ Spawning Cue Release for Pallid Sturgeon: For purposes of modeling the No Action
alternative, USACE assumed implementation of the plenary spring pulse as described in the
Master Manual (USACE 2006) would occur. This action would include a March and May
Spring Pulse from Gavins Point Dam.

o Monitoring, Research and Adaptive Management: In addition to the PSPAP described
under actions common to all plan alternatives it was also assumed that other current USACE
monitoring and research programs for pallid sturgeon would continue including the Habitat
Assessment and Monitoring Program (HAMP) and focused pallid sturgeon research. USACE
would also continue to implement the adaptive management approach that has been in place
since 2009. It consists of two primary components: the Adaptive Management Plan for ESH
(USACE 2011) and the adaptive management strategy developed for SWH creation (USACE
2012c).

Alternative 2 — U.S. Fish and Wildlife Service 2003 Biological Opinion Projected Actions

Alternative 2 represents the USFWS interpretation of the management actions that would be
implemented as part of the 2003 Amended BiOp RPA (USFWS 2003). Whereas the No Action
alternative only includes the continuation of management actions the USACE has implemented to
date for BiOp compliance, Alternative 2 includes additional iterative actions and expected actions
that USFWS anticipates would ultimately be implemented through adaptive management as
impediments to implementation were removed. In addition to the description of actions common to
all plan alternatives the USACE would implement the following under Alternative 2:

e Mechanical ESH Construction: USACE would mechanically construct an average of 1,331
acres of ESH annually across the Garrison, Fort Randall, Gavins Point, and Lewis and Clark
Lake reaches.

e Spring Habitat-Forming Flow Release: A spring reservoir release for the purposes of ESH
is not included in Alternative 2; however, the timing and magnitude of the pallid sturgeon
spring flow release would provide ESH creating benefits which were accounted for in the
habitat modeling.
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Lowered Nesting Season Flows: The low summer flow described for pallid sturgeon would
also serve as a lowered nesting season flow for the benefit of least terns and piping plovers
under Alternative 2.

Early Life Stage Habitat Construction for Pallid Sturgeon: Under Alternative 2, the
USACE would achieve the high end of the 2003 Amended BiOp acreage target (i.e.,
30 acres per river mile between Ponca, Nebraska, and the mouth).

Spring Pallid Sturgeon Flow Release: USFWS determined in the 2003 Amended BiOp that
restoration of a normalized river hydrograph below Gavins Point Dam was necessary to
avoid jeopardizing the continued existence of the pallid sturgeon. Several biologically
relevant features were identified for a flow action below Gavins Point Dam including (1) flows
to cue spawning that are sufficiently high for an adequate duration; and (2) flows that provide
for connection of low-lying lands adjacent to the channel. The spring pallid sturgeon flow
release from Gavins Point Dam would be bimodal (i.e., consisting of two separate flow
pulses) and would be implemented in every year if conditions are met.

Low Summer Flow: The USFWS 2003 Amended BiOp also called for modification of
System operations to allow for flows that are sufficiently low to provide for SWH as rearing,
refugia, and foraging areas for larval, juvenile, and adult pallid sturgeon. Alternative 2
includes a low summer flow that would be implemented to meet those purposes.

Floodplain Connectivity: The USACE coordinated with the USFWS during alternatives
development to identify criteria for clarification of the floodplain connectivity management
action stated in the USFWS 2003 Amended BiOp. The criteria submitted to the USACE from
the USFWS for Alternative 2 stated that this management action should maximize floodplain
habitat by ensuring that 77,410 acres of connected floodplain are inundated at a 20 percent
annual chance exceedance.

Monitoring, Research and Adaptive Management: Monitoring and research efforts under
Alternative 2 would be the same as described for Alternative 1. The adaptive management
approach for Alternative 2 was assumed to be similar to the adaptive management approach
that USACE has been implementing since 2009 and described for Alternative 1. The
adaptive management approach for Alternative 2 would be the same as for Alternative 1 but
would be modified to address specific alterations in proposed management actions as
described by the USFWS in a November 5, 2015, Planning Aid Letter to the USACE.

Alternative 3 — Mechanical Construction Only

Under Alternative 3, current System operations as described in the Master Manual would continue
except the spring plenary pulse and reservoir unbalancing would not be implemented. In addition to
the description of actions common to all plan alternatives the USACE would implement the following
under Alternative 3:

Early Life Stage Habitat Construction: Under Alternative 3, construction of habitat to
support early life stage requirements of pallid sturgeon would occur following the IRC
(interception and rearing complex) concept. During the first 6—7 years of implementation, 12
site pairs (experimental IRC site and control site) would be implemented in an experimental
design to evaluate whether young fish are intercepted and retained. In addition to the IRC
experiment, existing SWH sites would be evaluated to determine if they are presently
functioning as IRC habitat. Those that can be most efficiently modified to provide IRC habitat
would be refurbished.

Spawning Habitat Construction: Under Alternative 3, USACE would construct up to three
spawning habitat sites and monitor the effectiveness of this action in terms of the relative use
of these sites compared to other control areas, and the relative spawning success, as
determined by hatch rate, catch per unit effort of free embryos, and other indicators.
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o Mechanical ESH Construction: Under Alternative 3, the USACE would only create ESH
habitat through mechanical means at an average rate of 332 acres per year, in years where
construction is needed, across the Garrison, Fort Randall, and Gavins Point reaches. This
amount represents the acreage necessary to meet the bird habitat targets after accounting
for available ESH.

e Level 1 and 2 Studies: As part of the SAMP, USACE would implement Level 1 and 2
studies for better understanding of limiting factors associated with pallid sturgeon. Level 1
studies are research focused and do not change river conditions (laboratory studies or field
studies under ambient conditions). Level 2 studies would focus on in-river testing of actions
at a level sufficient to expect a measurable biological, behavioral, or physiological response
in pallid sturgeon, surrogate species, or related habitat response. The one-time spawning
cue test (Level 2) release that may be implemented under Alternatives 3, 4, and 5 was not
included in the hydrologic modeling for these alternatives because of the uncertainty of the
hydrologic conditions that would be present if implemented. Hydrologic modeling for
Alternative 6 simulates reoccurring implementation (Level 3) of this spawning cue over the
wide range of hydrologic conditions in the POR. Therefore, the impacts from the potential
implementation of a one-time spawning cue test release would be bound by the range of
impacts described for individual releases under Alternative 6.

o Adaptive Management: Under Alternative 3, the USACE would follow the Science and
Adaptive Management Plan (SAMP) that was developed based on the results of the effects
analysis. The SAMP is a companion document to the MRRMP-EIS. The SAMP identifies the
process and criteria to implement the initial management actions, assess hypotheses,
introduce new science, and provide a process for adjusting management actions should it
become necessary.

Alternative 4 — Spring ESH Creating Release

Alternative 4 includes those actions identified as common to all alternatives and also includes the
adaptive management approach described for Alternative 3, Level 1 and 2 studies, spawning habitat
construction, and early life stage pallid sturgeon habitat as specified under Alternative 3. The spring
ESH-creating flow release is the management action unique to Alternative 4.

o Spring ESH Creating Release: Alternative 4 would include a high spring release designed
to create ESH for piping plovers and least terns. In any year, the implementation of this
release would occur if System storage is at 42 MAF or greater on April 1, natural flows
creating 250 acres of ESH have not occurred in the previous 4 years, and downstream flow
limits are not exceeded.

o Mechanical ESH Construction: The average amount of ESH that would need to be
constructed under Alternative 4 is less than Alternative 3 because of ESH created by the
spring release. Alternative 4 would include the construction of an average of 195 acres
annually across the Garrison, Fort Randall, and Gavins Point reaches in years where
construction is needed.

Alternative 5 — Fall ESH Creating Release

Alternative 5 includes those actions identified as common to all alternatives and also includes the
adaptive management approach described for Alternative 3, Level 1 and 2 studies, spawning habitat
construction, and early life stage pallid sturgeon habitat as specified under Alternative 3. The fall
ESH-creating flow release is the management action unique to Alternative 5.

o Fall ESH Creating Release: Alternative 5 would include a high fall release designed to
create ESH for piping plovers and least terns. In any year, the implementation of this release
would occur on October 17 if System storage is at 54.5 MAF or greater, natural flows
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creating 250 acres of ESH have not occurred in the previous 4 years, and downstream flow
limits are not exceeded.

e Mechanical ESH Construction: The average amount of ESH that would need to be
constructed under Alternative 5 is less than Alternative 3 because of ESH created by the fall
release. Alternative 5 would include the construction of an average of 253 acres per year in
across the Garrison, Fort Randall, and Gavins Point reaches in years where construction is
needed.

Alternative 6 — Pallid Sturgeon Spawning Cue

Alternative 6 includes those actions identified as common to all alternatives and also includes the
adaptive management approach described for Alternative 3, Level 1 and 2 studies (except one-time
spawning cue test release), spawning habitat construction, and early life stage pallid sturgeon
habitat as specified under Alternative 3. The spring pallid sturgeon spawning cue flow release is the
management action unique to Alternative 6.

e Spring Pallid Sturgeon Spawning Cue Flow Release: Alternative 6 would attempt a
spawning cue release every 3 years consisting of a bimodal pulse in March and May. These
spawning cue releases would not be started or would be terminated whenever downstream
flow limits are reached.

o Mechanical ESH Construction: The average amount of ESH that would need to be
constructed under Alternative 6 is less than Alternative 3 because of incidental ESH created
by the spring spawning cue release. Alternative 6 would include the construction of an
average of 246 acres per year across the Garrison, Fort Randall, and Gavins Point reaches
in years where construction is needed.

Summary of Key Uses / Resources and Impacts Assessment Methods

The management actions in this MRRMP-EIS that could potentially affect the environment are
generally construction-type activities or changes in reservoir System releases. In addition to
understanding the temporary or short-term impacts that could result from these actions, it is prudent
to consider long-term impacts that could occur in conjunction with the substantial hydrologic
variability that exists in the Missouri River basin. Therefore, the discussion of potential impacts for
many resources includes an analysis based on the results of modeling the alternatives over an 82-
year (1931-2012) hydrologic POR for the Missouri River basin.

The USACE Hydrologic Engineering Center River Analysis System (HEC-RAS) model uses the
outputs of the Reservoir System Simulation (ResSim) model to calculate river flow and water surface
elevations of the Missouri River that were routed down the Missouri River Mainstem, through
thousands of river cross sections and hundreds of miles to the mouth at St. Louis. The HEC-RAS
model geometry and calibration were generally representative of 2012 conditions and revised to
reflect the potential extent of early life stage pallid sturgeon habitat for each alternative. It was
assumed this revised geometry was in place every year of the POR.

One might expect the modeling output for the No Action alternative (which reflects existing operation
of the System and current implementation of MRRP actions) from either ResSim or HEC-RAS to
match actual observed conditions. However, this is not the case. The following is a description of the
primary reasons why the modeled outputs for the No Action alternative do not match what actually
occurred in the past.

e Operational Differences: The No Action alternative is a simulation of how the System is
currently operated, including current MRRP actions, but does not and cannot take into
account the numerous minor adjustments to basic rules that the USACE actually makes to
reasonably address critical short-term situations (e.g., increase releases for water supply,
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reducing releases for ice jams, etc.) In addition to the short-term changes, the basic
operational rules have changed throughout the POR. For example, drought conservation
criteria have been changed as recently as 2004 and were included in simulating operation for
the entire POR.

¢ River Geometry Changes: The bed profile of the Missouri River is constantly changing:
eroding (“degrading”) in some places and accumulating (“aggrading”) in others. Long-term
stage trends not associated with the management actions included in the alternatives are
known to be occurring in many locations under existing operation. For the purposes of
comparing the effects of the alternatives, the models were developed with the best available
survey data and calibrated to the 2012 condition. This geometry was assumed for each year
of the POR.

e Depletions: All historic POR runoff levels were adjusted for consumptive water use to the
current level of depletions. Depletions consist of water use by irrigation, municipal,
evaporation, etc. This assumes the current 2012 level of water use projected from 1931
including evaporation from the Mainstem reservoirs.

Therefore, modeling results of the No Action alternative do not reflect actual past or future conditions
but serve as a reasonable basis or “baseline” for comparing the impacts of the action alternatives on
resources.

The POR is characterized by substantial variability in hydrologic conditions, which includes periods
of drought (e.g., 1930s) and high runoff (e.g., 1997, 2011). This hydrologic variability results in
substantial changes to resources and uses over the POR with all the alternatives, including the No
Action alternative. These changes are not associated with the species management actions included
in the alternatives, and therefore the following impact analyses are focused on comparing the
difference the action alternatives have on resources compared to the No Action alternative. The
“‘rules” governing System operation during periods of drought and high runoff for the action
alternatives are generally the same as current System operation under the No Action alternative.
Therefore, the effects of the action alternatives on reservoir elevations and releases are relatively
small compared to the variation caused by the extreme hydrologic events in the POR.

Relative differences among the alternatives are important to understand. The MRRMP-EIS affected
environment and environmental consequences chapter (Chapter 3) presents the relative impacts of
each alternative on each specific resource in order to focus on this perspective. Summary
descriptions of each resource topic are presented below followed by a summary table of the
environmental consequences of the different alternatives.

River Infrastructure and Hydrologic Processes

The flow of the Mainstem Missouri River is influenced by precipitation and seasonal snowmelt that
occurs throughout the basin, as well as flow regulation from Mainstem dams. Total annual runoff
from the Missouri River varies considerably from year to year because of large variations in
precipitation. The magnitude, frequency, timing, duration, and rates of change of river flows affect
the geomorphology, chemistry, human resources, and biological processes in the Missouri River.
Groundwater elevation is a key factor in the composition and spatial distribution of vegetation
communities and their associated fauna across the floodplain. The operation of the System is guided
by the Master Manual (USACE 2006a). This Master Manual records the basic water control plan and
objectives for the integrated operation of the Mainstem reservoirs. The reservoir stage and flow
releases vary throughout the year as a result of reservoir operations that follow the Master Manual.

The analysis of impacts of the alternatives to river infrastructure and hydrologic processes focuses
on the impacts to hydrology, geomorphology, and infrastructure in the river, as well as groundwater
along the river. Primary geomorphological processes that are relevant for the proposed management
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actions consist of degradation and bank erosion, reservoir sediment deposition and aggradation,
reservoir shoreline erosion, and ice dynamics.

Alternatives 1, 2, and 4—6 would result in temporary and long-term adverse impacts from flow
releases to river infrastructure and hydrologic processes. All alternatives could result in adverse
impacts from habitat construction in the upper river. None of the alternatives is expected to result in
significant impacts. For a more detailed summary related to potential impacts to river infrastructure
and hydrologic processes, see the environmental consequences summary table below and the full
description of river infrastructure and hydrologic processes impacts analysis methods and results in
Section 3.2.

Pallid Sturgeon

The pallid sturgeon was listed as endangered under the ESA on September 6, 1990 (55 FR 36641—
36647). A recent revision of the species recovery plan notes that the species status has improved
and is currently stable as a result of artificial propagation and stocking efforts (USFWS 2014). If
stocking were to cease, pallid sturgeon would face local extirpation in several reaches of the
Missouri River (USFWS 2014). USFWS (2014) states that pallid sturgeon will be considered for
reclassification from endangered to threatened when the listing/recovery factor criteria are
sufficiently addressed such that a self-sustaining, genetically diverse population of 5,000 adult pallid
sturgeon is realized and maintained within each management unit for two generations (20-30
years). The potential impacts of each alternative on the Missouri River pallid sturgeon population
were assessed with special emphasis on the potential to increase survival of age-0 pallid sturgeon
and increase recruitment.

All of the action alternatives analyzed were developed to provide benefits to pallid sturgeon.
Therefore, none of the alternatives would result in significant adverse impacts. Although alternatives
vary in the amount of habitat created, the construction of ESH and IRC could result in temporary
adverse impacts. However, these impacts are not expected to result in population-level changes. For
a more detailed summary related to potential impacts to pallid sturgeon, see the environmental
consequences summary table below and the full description of pallid sturgeon impacts analysis
methods and results in Section 3.3.

Piping Plover and Interior Least Tern

The Northern Great Plains piping plover was listed as threatened in 1985, under provisions of the
ESA (USFWS 1985). The breeding population of the piping plover extends from Nebraska north
along the Missouri River through South Dakota, North Dakota, and eastern Montana, and on alkaline
lakes along the Missouri River Coteau in North Dakota, Montana, and extending into Canada.
Interior least terns were listed as endangered under the ESA in 1985 (USFWS 2013). The breeding
population of least terns extends across the interior of the United States along the Mississippi,
Missouri, and Rio Grande Rivers and their tributaries. Nesting habitat for both species includes
sparsely vegetated river sandbars, sandpits, and reservoir beaches. The USFWS provided
objectives, metrics, and targets for the Northern Great Plains piping plover under the MRRMP-EIS
with the assumption that managing for sufficient nesting habitat to sustain a Northern Great Plains
piping plover population in the Missouri River will also provide sufficient nesting habitat for the
interior least tern in the Missouri River (USFWS Planning Aid Letter 2015).

A habitat/population model was used to evaluate the effectiveness of the proposed management
actions and alternatives at meeting the objectives for the piping plover and least tern. ESH was
calculated for each alternative along with the following metrics:

e Number of adults
e Number of fledglings

o Fledge rate
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e Population growth rate
e Extinction probability (throughout the geographic scope, north region, and south region)

Each action alternative would benefit piping plovers and least terns compared to Alternative 1.
Alternative 1 would not meet the updated ESH targets or the population persistence objective.
However, Alternative 2 would exceed the updated ESH targets and persistence objective.
Alternatives 3—6 would all meet the ESH targets and therefore result in the same beneficial impacts
on piping plovers and least terns. None of the alternatives would result in significant impacts. For a
more detailed summary related to potential impacts to piping plovers and least terns, see the
environmental consequences summary table below and the full description of piping plover and least
tern impacts analysis methods and results in Section 3.4.

Fish and Wildlife Habitat

The Missouri River and its floodplain have historically consisted of a multitude of aquatic and
terrestrial habitat types that sustained rich assemblages of fish and wildlife species. These
assemblages include species that live year-round within the river and its floodplain as well as
migratory species for which the ecosystem provides vital seasonal habitat (e.g., wintering and
breeding), movement corridors, and stopover habitats. Aquatic habitats generally include open water
habitats of varying depths (i.e., main channel, secondary channels and chutes, backwaters,
floodplain lakes/oxbows). Terrestrial habitats include emergent wetlands, forests, woodlands,
grasslands, and shrublands.

The environmental analysis for fish and wildlife focused on potential changes in terrestrial and
aquatic habitat and considered the actions included under each alternative and their impacts to fish
and wildlife habitats. Fish and wildlife habitat metrics were modeled within eight study reaches within
two larger geographic regions, upstream of Gavins Point Dam to Fort Peck Dam, and downstream
from Gavins Point Dam to the confluence with the Mississippi River. The eight smaller study reaches
are based on logical divisions within the existing Missouri River (e.g., inter-reservoir reaches) or
broad ecological similarities. For the purposes of the model, habitats were broadly categorized into
six types (open water, emergent wetland, scrub shrub wetland, riparian woodland/forested wetland,
forest, and upland grasslands). The results of the modeling effort only reflect the modeled flow
actions, simulated conditions on the river, and associated constraints as defined under the
alternatives.

All of the alternatives analyzed would result in long-term benefits to fish and wildlife from habitat
creation and short-term adverse impacts related to construction activity. None of the alternatives
would result in significant adverse impacts to fish and wildlife. For a more detailed summary related
to potential impacts to fish and wildlife, see the environmental consequences summary table below
and the full description of fish and wildlife impacts analysis methods and results in Section 3.5.

Other Special-Status Species

The MRRMP-EIS assesses the potential impacts to special status species that could occur in the
Missouri River and its floodplain in several ways. The EIS provides a general analysis of these
species and the potential impacts that could occur from the alternatives being considered, but
provides a more specific analysis of three species that were identified based on the potential for
impacts that could occur to individuals, populations, or their habitat in areas where management
could occur. These species include: bald eagle, northern long-eared bat, and Indiana bat. These
species were identified because of their association with habitats in the Missouri River and its
floodplain.

Impacts were analyzed based on changes to the habitat associated with the species. The associated
habitat was based on the fish and wildlife habitat classes modeled in all study reaches for the POR.
Thus, habitat impacts were used as a proxy for impacts to other special-status species.
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All alternatives would result in temporary, adverse impacts to bald eagles, Indiana bats and northern
long-eared bats from mechanical ESH and early life stage pallid sturgeon habitat construction.
However, all alternatives would also result in long-term benefits from land acquisition and habitat
development, though benefits would vary based on alternatives and amount of land acquired. None
of the alternatives would result in significant adverse impacts. For a more detailed summary related
to potential impacts to other special-status species, see the environmental consequences summary
table below and the full description of other special-status species impacts analysis methods and
results in Section 3.6.

Water Quality

Water quality and sources of pollution can vary greatly along the length of Missouri River. Humans
have modified the Missouri River ecosystem and the resulting changes in land uses, landscape
cover types, and their associated nutrient and pollutant sources within the basin influence water
quality. The primary sources of pollution, both point and nonpoint sources, along the Missouri River
are from urban, agricultural, and industrial land uses. The construction of the dams and
impoundments trap suspended sediment and particulates, modify the flow regime of the river, and
influence water quality within the reservoirs and the downstream free-flowing reaches. Additionally,
the natural river flows, stages, and channel geometry can influence water quality within the river. The
physicochemical water quality parameters identified for assessment include: water temperature,
dissolved oxygen, nutrients (nitrogen and phosphorus), sediment and turbidity, and other pollutants
including metals/metalloids. These parameters are common water quality assessment metrics and
are important for the health of ecological communities and the human uses of the river.

Temporary, adverse impacts could occur from increased sediment and turbidity, nutrients, pollutants,
water temperatures, and lower dissolved oxygen concentrations. In the long term, habitat
development actions and construction of early life stage habitat would benefit local water quality by
decreasing nutrient and other pollutant levels. None of the alternatives would result in significant
impacts on water quality. For a more detailed summary related to potential impacts to water quality,
see the environmental consequences summary table below and the full description of water quality
impacts analysis methods and results in Section 3.7.

Air Quality

The main causes of air pollution include mobile sources such as automobile emissions along major
highways as well as stationary sources such as coal-fired power plants. Other sources include
diesel-powered watercraft and various industrial emissions in heavy urbanized areas such as
Kansas City, Omaha, and Sioux City (EPA 2015a). Six designated non-attainment and partial non-
attainment areas exist within the lower portion of the river in Pottawattamie County, lowa and in
Missouri in Franklin County, St. Charles County, Jackson County, St. Louis County, and St. Louis
City.). Greenhouse gasses are also produced from mobile sources in the project area. These
sources include motor vehicles such as trucks and boats utilized for transportation of goods and
materials along the Missouri River. Emissions from these vehicles impact regional air quality
incrementally through contributions to levels of criteria air pollutants such as carbon monoxide,
nitrogen oxide, and volatile organic compounds.

The analysis of impacts to air quality considers the potential for actions to adversely affect air quality
through emissions from mobile sources of criteria air pollutants and the contribution to greenhouse
gas emissions associated with habitat construction. The impacts from management actions on air
quality are common to all alternatives and are not assessed individually for each alternative. Under
all alternatives, localized adverse impacts to air quality from construction-related emissions would
occur, but would be limited to periods of active habitat construction. For a more detailed summary
related to potential impacts to air quality, see the environmental consequences summary table below
and the full description of air quality impacts analysis methods and results in Section 3.8.
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Cultural Resources

The USACE Planning Guidance Notebook (ER 1105-2-100) defines cultural resources in terms of
“historic properties” as follows:

[A] historic property is any prehistoric or historic district, site, building, structure or
object included in or eligible for inclusion on the National Register of Historic Places
(National Register). Such properties may be significant for their historic, architectural,
engineering, archeological, scientific, or other cultural values, and may be of national,
regional, state, or local significance. The term includes artifacts, records, and other
material remains related to such a property or resource. It may also include sites,
locations, or areas valued by Native Americans, Native Hawaiians, and Alaska Natives
because of their association with traditional religious or ceremonial beliefs or activities.

USACE has a federal compliance and stewardship responsibility to ensure the preservation and
protection of cultural resource sites located on federal lands and for historic properties that may be
affected by USACE undertakings, as outlined in the National Historic Preservation Act of 1966
(NHPA) and other pertinent laws, regulations, and policies, as described in Chapter 6 of this EIS.
Numerous cultural resource sites have been identified within the Missouri River Basin. Most of these
cultural resource sites are archaeological sites, burials, historic buildings or structures, and/or
shipwrecks. Within the upper Missouri River Basin, USACE has inventoried the Mainstem Reservoir
System. State Historic Preservation Offices (SHPOs) within the basin provided inventory data for
sites in riverine settings (i.e., downstream of Gavins Point Dam, as well as riverine reaches between
the Mainstem reservoirs). These inventories of cultural resource sites in riverine settings (developed
largely through an accumulation of site-specific compliance with NHPA) are less thorough than the
inventories at the reservoirs. The analysis of effects on cultural resources differentiated two
categories of cultural resource sites. “Reservoir sites” were sites located on federal fee-owned lands
of the six USACE-managed Missouri River Mainstem reservoirs. “Riverine sites” included sites
located within the bluff-to-bluff Missouri River floodplain that were not already included in the
inventories of USACE-managed Missouri River Mainstem reservoir sites. These riverine sites are
located in the Missouri River floodplain south of Gavins Point Dam and on sections of the river
between the Mainstem reservoirs. Impacts were primarily assessed in relation to modifications of
flow and changes in reservoir pool elevations that could change the frequency of risk of erosion
and/or vandalism and looting.

All of the alternatives evaluated would result in localized, long-term, adverse impacts to cultural
resources at both reservoir and riverine sites. Alternative 2 would result in the largest adverse
impacts compared to the other alternatives considered. For a more detailed summary related to
potential impacts to cultural resources, see the environmental consequences summary table below
and the full description of cultural resources impacts analysis methods and results in Section 3.9.

Land Ownership

Land ownership within the Missouri River floodplain includes federal, state, and local government
lands, Tribal lands, and private lands. Various land uses are present within the Missouri River
floodplain, including developed lands, agricultural lands, open water, and other types of use.
Developed lands refers to communities, towns, and cities, including commercial, industrial, and
residential uses, as well as lands developed to support transportation (highways, roads, bridges,
railroads) and other infrastructure. Agriculture is the dominant land use in the floodplain between
Gavins Point Dam and the mouth, accounting for between 63 to 72 percent of floodplain land.
Federal conservation lands and lands managed for natural habitat and recreation include those
administered under the USACE MRRP, U.S. National Park Service lands, and USFWS National
Wildlife Refuge lands, among others. There are also state and local government-owned lands, Tribal
lands, and private lands managed for conservation and recreation within the floodplain.
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The impacts resulting from the federal government acquiring lands from willing sellers to construct
pallid sturgeon early life stage habitat are evaluated using two of the planning accounts: regional
economic development (RED) and other social effects (OSE).

Alternatives 1 and 2 would result in long-term, adverse impacts to RED, in terms of employment and
labor income, and OSE. If the concentration of acquired lands over the implementation period is
concentrated in a small number of locations in a rural region with limited economic activity, the
adverse impacts could be disproportionate in relation to that small economy. Alternatives 3—6 would
result in long-term benefits to RED, compared to Alternative 1, as less land would be acquired. None
of the alternatives would result in significant impacts. For a more detailed summary related to
potential impacts to land ownership, see the environmental consequences summary table below and
the full description of land ownership impacts analysis methods and results in Section 3.10.

Commercial Sand and Gravel Dredging

The volume of commercial sand and gravel dredged on the Missouri River fluctuates annually based
on economic conditions (primarily market demand), availability of materials in the river system, and
other factors. Approximately 92 percent of commercial sand and gravel from the Missouri River is
used for residential and nonresidential construction (excluding state transportation projects).
Commercial sand and gravel production primarily serves 40 counties across the three states of
Kansas, Missouri, and lowa, with a population of nearly 5.1 million.

River flows, the volume of water in the river, and sediment conditions directly affect whether dredges
are able to operate and how much sediment is being transported for extraction. Changes in those
physical conditions can directly affect access to sand and gravel.

The commercial sand and gravel dredging impacts analysis focuses on determining if changes in
river and reservoir conditions or the construction of habitat could result in an impact to commercial
sand and gravel dredging operations.

None of the alternatives evaluated would have a noticeable adverse impact on the sediment
accumulation available for dredging. In addition, given the very small percentage of affected
tonnage and availability of other sites to conduct commercial sand and gravel dredging, it is
anticipated that adverse impacts from the construction of habitat sites to commercial sand and
gravel dredging would not be significant. For a more detailed summary related to potential impacts to
commercial sand a gravel dredging, see the environmental consequences summary table below and
the full description of commercial sand and gravel dredging impacts analysis methods and results in
Section 3.11.

Flood Risk Management and Interior Drainage

A main objective of Mainstem Reservoir System is to regulate the reservoirs to reduce the risk of
flood damage in the reaches downstream from dams. Regulation of individual reservoirs is
coordinated to reduce flood risk from a particular reservoir. The usual reservoir operation is to store
flood inflows, which generally extend from March through July, and to release them during the
remainder of the year. Most of these releases are made before December. Winter releases are
restricted due to the formation of ice bridges and the associated higher river stages. The objective is
to have reservoir levels lowered to the bottom of the annual flood control and multiple use zone by
March 1 of each year. Upstream from Gavins Point, releases from Fort Peck, Garrison, Oahe, and
Fort Randall Dams are reduced during periods of ice formation until an ice cover is formed, after
which releases can be gradually increased. Minimal ice problems exist directly downstream from Big
Bend Dam due to its proximity to Lake Francis Case. Operation of the reservoirs for flood risk
management must take into account highly variable flows from numerous tributaries. During any
flood season, the existence of upstream tributary storage reduces mainstem flood volumes to some
extent. Normally, the natural crest flows on the Mainstem reservoirs will also be reduced by the
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existence of tributary reservoir storage, provided significant runoff contributing to the crest flows
originates above the tributary projects.

Levees also play a role in flood risk management along the Missouri River. Federal levee
construction in accordance with the 1941 and 1944 Flood Control Acts began in 1947. Most existing
federal levees are in the reach located between Omaha and Kansas City. The levees help to
manage flood risk to these localities during the most severe flood events of record. Between Sioux
City and the mouth of the Missouri River, local interests have built many miles of levees, consisting
of about 500 non-federal levee units through this reach of the river. Most of these levees are
inadequate to withstand major floods, but generally provide flood risk management for events
smaller than a 20 to 5 percent annual chance of exceedance event (20-year).

Agricultural lands within the landward side of federal levee areas are affected by the ability to drain
interior runoff into the Missouri River. High water can result in poor drainage, higher groundwater,
blocked access, and associated damage and inconvenience. Hundreds of individual gravity drainage
structures (e.g., culverts with flap gates) and pumping plants exist along levees near the Missouri
River. The USACE Kansas City and Omaha districts have survey data on approximately 1,400
individual interior drainage structures across approximately 115 Missouri River levee segments.
Most of the interior drainage issues occur along leveed areas below Omaha to the mouth of the
Missouri River, with over 70 percent of the flap gates located between Rulo and the mouth of the
Missouri River.

Land, property (both urban and rural), infrastructure, and people in the floodplain can be affected by
Missouri River flooding. Approximately 173,000 people reside along the Missouri River floodplain
with the majority of these populations living in the lower river, including the cities of Omaha, Council
Bluffs, St. Joseph, Kansas City, and St. Louis. There are over 62,000 residential and 11,400
nonresidential structures in the floodplain. The total estimated value of these structures and their
contents is $59.5 billion. The Missouri River from Fort Peck to the mouth of the Missouri River was
divided into ten reaches: Fort Peck Dam to Garrison Dam, Garrison Dam to Oahe Dam, Oahe Dam
to Big Bend Dam, Big Bend Dam to Fort Randall Dam, Fort Randall Dam to Gavins Point Dam,
Gavins Point Dam to Rulo, Nebraska, Rulo to Platte River (St. Joseph Reach), Platte River to Grand
River (Kansas City Reach), Grand River to Osage River (Boonville Reach), and Osage River to the
mouth of the Missouri River (Hermann Reach).

The alternatives evaluated include management actions with potential to affect river flows, channel
form, and river stage. The flood risk management impacts analysis focuses on determining if
changes in river and reservoir conditions associated with each of the alternatives could result in an
impact to risk of flooding. The impacts to flood risk management were evaluated using three of the
planning accounts (NED, RED, and OSE). An interior drainage analysis was conducted on a subset
of federal levees to evaluate elevations within the landward side of federal levee areas along the
Missouri River.

All action alternatives would result in decreases in flood risk management damages compared to
Alternative 1. Alternatives 2 and 4 would result in increases in jobs and labor incomes, whereas
Alternatives 5 and 6 would result in decreases and Alternative 3 would be the same as Alternative 1.
Impacts from habitat construction actions on flood risk management would be beneficial and limited
to areas downstream of the site of habitat construction. Average annual damages at the individual
interior drainage sites would range from $116,000 to $403,000 and vary across alternatives. There
would be adverse impacts to RED in terms of agricultural damages and no impacts to OSE. For a
more detailed summary related to potential impacts to flood risk management and interior drainage,
see the environmental consequences summary table below and the full description of flood risk
management and interior drainage impacts analysis methods and results in Section 3.12.
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Hydropower

The Missouri River hydropower system contains six USACE facilities with a combined nameplate
capacity of 2,500 megawatts (MW). Mainstem dams hold water in the river Reservoir System;
passing water through the hydropower plants electricity-generating turbines creates a source of low
cost, renewable energy. Hydropower generation is dependent on three primary features of the
Missouri River System: river flows (dam releases), water elevations, and reservoir System storage.
Changes in available water, including daily and hourly river flows and System storage, can impact
both the magnitude of normal seasonal generating patterns and reduce the flexibility to meet hourly
peaking demands. The value associated with hydropower is based on the accrued cost of the most
likely energy source that would replace reductions in hydropower generation. In the Missouri River
Basin, peak energy loads (demand) increase in the summer months, when temperatures are highest
and farm communities may be pumping water for irrigation or operating grain-drying machinery.
These loads are intended to be met by generating the maximum amount of energy during the month
of August.

The analysis used the HEC-ResSim Missouri River model that simulates reservoir operations over
an 82-year POR, as well as the Missouri River Hydropower Benefits Calculator model to calculate

impacts to generation and capacity for each of the six Mainstem dams. The impacts to hydropower
were evaluated using three of the planning accounts (NED, RED, and OSE).

Compared to Alternative 1, Alternatives 2, 4, 5, and 6 would result in average annual decreases in
generation and hydropower value. Alternative 3 would result in increases in generation and value.
Similarly, Alternatives 2, 4, 5, and 6 would result in adverse impacts to RED and OSE. However,
Alternative 3 would result in benefits. None of the alternatives would result in significant impacts to
hydropower. For a more detailed summary related to potential impacts to hydropower, see the
environmental consequences summary table below and the full description of hydropower impacts
analysis methods and results in Section 3.13.

Irrigation

Irrigators in 42 counties in Montana, North Dakota, South Dakota, and Nebraska hold permits to use
water from the Missouri River for the purpose of agriculture production. This generally includes the
area extending from Fort Peck Reservoir to Rulo, Nebraska. A majority (94 percent) of the 816
irrigation intakes along the reservoir System are located in Montana, North Dakota, and South
Dakota, while North Dakota has the greatest number of permitted acres of the four states (89,106
acres in 2015). Of 12.5 million acres of cropland harvested in these 42 counties in 2012,
approximately 2,266,000 acres, or 18.1 percent, consisted of irrigated cropland. In the upper
reaches of the river, the irrigation season lasts approximately from May through September. In the
lower river reaches, in Nebraska, the growing season also begins in May but typically extends
through October.

It is estimated that the Tribes irrigate 350,000 acres of agricultural lands using water from either the
Missouri River or Mainstem reservoirs. Many of the mechanical intakes used for water access by the
Tribes are outdated and are prohibitively expensive to repair, and may need to be replaced in order
to accommodate changing levels of sediment, high levels of erosion, or reduced access to water.

The environmental consequences analysis for irrigation intakes focuses on changes in river and
reservoir conditions associated with each of the alternatives. The environmental consequences for
irrigation intakes were evaluated using three of the planning accounts (NED, RED, and OSE). As
river flows and reservoir elevations fall below minimum operating requirements, intakes become
unavailable to provide water to farm operations (including private farms, Tribes, and commercial
operations). This, in turn, can result in changes to net farm income.

Alternatives 2, 4, and 6 would result in long-term adverse impacts to NED and RED in terms of net
farm income, employment and annual labor income. Whereas Alternatives 3 and 5 would result in
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long-term benefits. Any impact to OSE from any of the alternatives would be negligible. None of the
alternatives would result in significant impacts. For a more detailed summary related to potential
impacts to irrigation, see the environmental consequences summary table below and the full
description of irrigation impacts analysis methods and results in Section 3.14.

Navigation

The navigation channel in the Missouri River Mainstem stretches 735 miles, from Sioux City, lowa to
St. Louis, Missouri. This stretch of the river includes a congressionally authorized navigation channel
measuring nine feet deep and 300 feet wide. In 2016, there were about 113 active docks and ports
along the lower river. The navigation season is limited to periods of time when the river is ice-free.
While the length of the flow supported season varies along the river, a full-length season is
considered eight months long. Navigation service on the lower river is provided by a combination of
water from major tributaries and the release of water from Gavins Point Dam.

The level of navigation service (full, reduced, or minimum) depends on the level of System releases.
These full-service flows generally provide the authorized 9-foot navigation channel, and they allow
the capability to load barges to an 8.5-foot draft. The level of navigation service provided is
determined according to how much water is available in storage on two constant key dates of each
year (March 15 and July 1). On March 15, if total System storage is greater than 54.5 MAF, then full
service is provided. If System storage is between 31.0 and 49.0 MAF, then minimum service is
provided. If System storage is below 31.0 MAF, no navigation service is provided. On July 1, another
System storage check occurs. If System storage is 57.0 MAF or greater, full service is provided for
the remainder of the navigation season. If the System storage is 50.5 MAF or less, minimum service
is provided for the remainder of the navigation season. The navigation impacts analysis focuses on
determining if changes in river and reservoir conditions could result in an impact to service level and
season length. The impacts to navigation are evaluated using three of the planning accounts (NED,
RED, and OSE).

Alternatives 2, 4, 5, and 6 would result in adverse impacts to NED and RED in terms of navigation
value, employment, and labor income, compared to alternative 1. Alternative 3 would result in
benefits. Any impact to OSE from any of the alternatives would be negligible. None of the
alternatives would result in significant impacts to navigation. For a more detailed summary related to
potential impacts to navigation, see the environmental consequences summary table below and the
full description of navigation impacts analysis methods and results in Section 3.15.

Recreation

The Missouri River corridor between Fort Peck Lake and St. Louis, Missouri, supports a wide range
of water, land, and wildlife-related recreational activities and is a popular destination for outdoor
enthusiasts, attracting millions of visitors each year. Recreational opportunities, settings, and access
to public facilities vary considerably along the river and can be divided into three main geographic
locations: Mainstem reservoirs; inter-reservoir river reaches; and the lower river below Gavins Point
Dam to the confluence with the Mississippi River. Water-based recreation includes shoreline fishing,
boat fishing, power boating, waterskiing, tube towing, jet skiing, tubing, canoeing, kayaking, and
swimming. Sport fishing (i.e., fishing for sport or recreation) is a prevalent activity in all locations
along the Missouri River and its reservoirs, including cold water and cool water reservoir fishing for
salmon and walleye; rainbow trout fishing along the river reaches of Montana; and warm water
fishing for bass and catfish. Wetlands, sandbars, and shoreline along the river corridor serve as
waterfowl habitat and support opportunities for waterfowl hunting and bird watching. Camping and
picnicking are very popular activities at many of the recreation areas during the warmer months. The
natural landscapes and viewscapes of the Missouri River reservoirs and inter-reservoir river reaches
also attract a large number of sightseers. Visitation to the reservoirs varies from year to year in
response to environmental conditions and water elevations, which can affect fishing opportunities
and access to shoreline facilities and boat ramps.
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The environmental consequences analysis for recreation focuses on how changes in the prevalence
of habitat and river and reservoir conditions could affect visitation, recreational opportunities, and the
value of the recreational experiences. Environmental consequences were evaluated using three of
the planning accounts (NED, RED, and OSE).

Alternatives 2 and 3 would result in increases in NED value compared to Alternative 1, whereas
Alternatives 4—6 would result in decreases. Alternatives 2, 4, and 6 could also result in adverse
impacts in the upper three reservoirs following spring flow releases. Alternatives 2, 4 and 6 would
result in adverse impacts to RED in terms of employment and labor income. Alternatives 3 and 5
would be similar to Alternative 1 with respect to RED impacts. All alternatives would provide benefits
to OSE. None of the alternatives would result in significant impacts to recreation. For a more detailed
summary related to potential impacts to recreation, see the environmental consequences summary
table below and the full description of recreation impacts analysis methods and results in Section
3.16.

Thermal Power

There are 21 thermal power plants (2 nuclear and 19 coal-fired power plants) located along the
Missouri River Mainstem or reservoirs. One power plant is located on Lake Sakakawea in North
Dakota; six are located on the river below Garrison Dam in North Dakota; and the remaining power
plants are located on the river downstream of Sioux City, lowa. Of the 21 power plants, 9 have units
with recirculating cooling systems or cooling ponds, while 12 plants withdraw water from the river for
once-through cooling. River flows and associated water surface elevations can affect the amount,
timing, frequency, and duration of access to water through the intakes. Low river flows and high river
water temperatures can affect plant operational efficiency as well as the ability of the plants to meet
their National Pollutant Discharge Elimination System (NPDES) effluent and temperature
requirements. The NPDES permit of a thermal power facility includes temperature limits for
maximum river water temperature and maximum change in river water temperature within the mixing
zone (the volume and flow of the receiving water below the outfall). Critical low flow conditions are
used to define mixing zones and the effluent requirements.

The environmental consequences analysis for thermal power plants focuses on changes in river and
reservoir conditions associated with each of the alternatives. Environmental consequences were
evaluated using three of the planning accounts (NED, RED, and OSE). The analysis focuses on the
costs (replacement costs of reduced power generation, capital costs for lost capacity, and variable
costs) to power plants and utilities to adapt to changing river and reservoir conditions.

Alternatives 2 and 4—6 would result in adverse impacts to NED while Alternative 3 would result in
benefits, compared to Alternative 1. Alternative 2 would also result in adverse impacts to RED, while
Alternatives 3—6 would have similar impacts to Alternative 1. Similarly, Alternative 2 would result in
adverse impacts to OSE and the other actions alternatives would be similar to Alternative 1. None of
the action alternatives have the potential to result in significant impacts, with the exception of
Alternative 2, given its adverse impacts to capacity and energy values associate with power
generation reductions during low summer flow events. For a more detailed summary related to
potential impacts to thermal power, see the environmental consequences summary table below and
the full description of thermal power impacts analysis methods and results in Section 3.17.

Water Supply

Water is withdrawn from the Missouri River and Mainstem lakes for multiple purposes including
municipal, industrial, and commercial water supply as well as domestic and public uses. Municipal
water supply includes Tribal and public supply of water to reservations, residents of cities and towns,
and customers of rural water districts and associations. Commercial and industrial use includes self-
supplied water for commercial, manufacturing, and other processing uses other than thermal power
use. There are an estimated 64 municipal intakes and 35 commercial/industrial water supply intakes
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on the reservoirs and river reaches of the Missouri River Mainstem. Water supply for municipal and
industrial/commercial uses along the Missouri River can be affected by conditions such as river flows
and stages, reservoir water surface elevations, river water chemistry including sediment, and
channel locations. Changes to these physical components, in turn, lead to changes in water supply
conditions including access to water, operation and maintenance, and water treatment requirements.

The water supply impacts analysis focuses on determining if changes in river and reservoir
conditions associated with each of the alternatives could result in an impact to water supply intakes.
The impacts to water supply are evaluated using three of the planning accounts (NED, RED, and
OSE). The analysis focuses on the costs to water supply intake operators to adapt to changing river
and reservoir conditions.

Alternatives 4 and 6 could result in adverse NED impacts on water supply intakes, while Alternatives
2, 3, and 5 could result in benefits to water supply intakes. It is unlikely that any of the action
alternatives would result in noticeable RED or OSE impacts. However, impacts from habitat
construction would result in temporary adverse impacts to water supply intakes. None of the action
alternatives are expected to result in significant impacts. For a more detailed summary related to
potential impacts to water supply, see the environmental consequences summary table below and
the full description of water supply impacts analysis methods and results in Section 3.18.

Wastewater Facilities

Several facilities discharge treated wastewater to the Missouri River and its reservoirs. The facilities
include publicly owned treatment works (POTWSs) or sewerage facilities and other types of industrial
discharges from fertilizer and agricultural chemical companies and meat processing facilities. There
are 37 major wastewater facilities discharging to the Missouri River. Most of the discharging facilities
are located in the lower river below Gavins Point Dam. These facilities can be affected by river flows,
stages, and channel geometry.

Wastewater facilities require a NPDES permit to discharge wastewater into a water body, which
specifies the effluent requirements for the relevant parameters for the facilities. The parameters
typically regulated by water quality-based effluent limits include ammonia, total residual chlorine,
whole effluent toxicity tests, and acute toxicity. Wastewater discharge facility operations can be
sensitive to changes in river flows. For facilities with water quality-based effluent limits, low river
flows can have a direct relationship with the effluent limits and resulting wastewater treatment
requirements. A low-flow criteria analysis was conducted on modeled river flows under the
alternatives for locations close to the wastewater discharge facilities. The scope of analysis included
facilities in lowa, Nebraska, Kansas, and Missouri. Facilities in North Dakota and South Dakota were
considered but eliminated from further analysis because state water quality regulators indicated that
low-flow conditions in the Missouri River do not currently drive effluent limits for facilities in these
states. Twenty-nine major wastewater facilities that discharge to the Missouri River were identified in
these four lower river states. Each of the wastewater facilities discharging to the Missouri River in
lowa, Nebraska, Kansas, and Missouri were evaluated and facilities were removed from further
analysis if they met a set of criteria. The result was five facilities (two in lowa and three in Missouri)
that could potentially be affected under the alternatives.

All alternatives analyzed could result in short-term, adverse impacts to wastewater facilities. None of
the alternatives would result in significant impacts. For a more detailed summary related to potential
impacts to wastewater facilities, see the environmental consequences summary table below and the
full description of wastewater facilities impacts analysis methods and results in Section 3.19.

Tribal Resources

The Tribes of the Missouri River basin are diverse in their histories and their perspectives regarding
the Missouri River. There are 29 Tribes located within or having expressed significant interest in their
historical connection to the Missouri River Basin. These Tribes maintain current and ancestral ties to
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the Missouri River and possess cultural, economic, and social interests in the river. Federal agencies
planning and implementing recovery and mitigation actions on the river have a trust responsibility to
work with Tribes on a government-to-government basis in recognition of Tribal sovereignty. Thirteen
of the Tribal reservations (as well as a portion of the Ponca trust land) are adjacent to the river
and/or partially within the floodplain. Additional Tribes with ancestral ties to the basin were contacted
to determine their consulting interest.

Tribes of the Missouri River Basin have an interest in many of the resources described elsewhere in
this document, including agriculture, irrigation, water supply, thermal power, recreation, flood risk
management, and fish and wildlife. There are also additional connections to the Missouri River that
are unique to Tribal members. Tribal reservations are located in rural areas, where opportunities for
fishing, hunting, and trapping can be essential for Tribal members. Through subsistence hunting,
fishing, and gathering, some Tribal members use the fish, wildlife, and vegetation of the Missouri
River and its floodplain to account for a significant portion of their food supply. Many Tribal members
also gather native plants for medicinal and ceremonial uses. The availability of resources that allow
for subsistence and/or traditional cultural practices contributes to the cultural identity of many Tribal
members.

Many Tribal members use the Missouri River and its floodplain for traditional cultural practices,
including traditional Tribal ways of daily life (which may include seeing and interacting with the river
throughout the day) and sacred/spiritual values through ceremonies, sun dances, vision quests, and
sweat lodges. Protection of cultural resources and preservation of cultural practices are paramount
for many Tribal members. These values and ways of life are affected by the physical components of
the Missouri River and its floodplain, including its effect on physical resources such as plants,
berries, trees, and water. Natural aquatic and floodplain habitats resemble the conditions under
which traditional cultural practices were developed. Similarly, the educational opportunities are
improved by natural aquatic and floodplain habitats on current and historic Tribal land.

Alternatives are evaluated for their effects on subsistence hunting, fishing, and gathering, as well as
traditional cultural practices and educational opportunities. Some of these effects are specific to
reservations, while some effects occur on other parts of the Missouri River but are relevant to Tribes
nonetheless. The impacts to these specific Tribal interests are evaluated using the OSE account.

Alternatives 3, 5, and 6 could result in both adverse impacts and benefits to Tribal interests related
to their use of the floodplain, river, and reservoirs, compared to alternative 1. Alternatives 2 and 4
would provide mainly benefits. None of the alternatives would result in significant impacts to Tribal
interests. For a more detailed summary related to potential impacts to Tribal interests, see the
environmental consequences summary table below and the full description of Tribal interest impacts
analysis methods and results in Section 3.20.

Human Health and Safety

For the purposes of this MRRMP-EIS, human health and safety is characterized in terms of risks to
human life, injury, or the introduction or spread of disease as a result of implementing any of the
alternatives considered. USACE received public comment that the alternatives being evaluated
could result in increases in mosquito-borne diseases. Mosquitoes are serious nuisance pests that
affect the health and well-being of humans, companion animals, livestock, and wildlife with their
persistent biting behavior. Accordingly, human health and safety could be affected by the
implementation of actions associated with this MRRMP-EIS if they result in changed in the
availability of mosquito breeding habitat along the Missouri River Mainstem that lead to the potential
for increased risk of transmission of disease.

The most common mosquito-transmitted disease within the Missouri River Basin, and in the United
States as a whole, is West Nile Virus. Other mosquito-transmitted diseases that are less prevalent
but known to occur within the Mainstem Missouri River states include St. Louis encephalitis, western
equine encephalitis, and LaCrosse encephalitis. The Zika virus, while not yet known to be
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transmitted within the Missouri River Basin, represents an emerging threat to human health and
safety in states along the Missouri River Mainstem and throughout the country.

The most common nuisance mosquitoes in all of the Mainstem Missouri River states include Aedes
vexans and several different species within the Culex genus. These species use both natural and
man-made breeding habitats that include tree holes, standing pools in agricultural fields, roadside
ditches, cans, buckets, birdbaths, discarded tires, and clogged gutters. Aedes vexans typically lays
its eggs on moist soil in vegetated areas just above the waterline in floodplains and pothole
depressions. The eggs hatch into larvae when inundated by flooding.

More traditional human health and safety issues associated with the use of construction equipment
and other occupational hazards involved in ESH construction and early life stage pallid sturgeon
habitat construction are discussed in previous USACE NEPA documents (USACE 2009 and 2012).
The analysis of impacts to human health and safety focuses on the potential for increased risk of
mosquito-borne diseases as a consequence of implementing any of the alternatives and considers
the potential for actions to affect the availability of mosquito breeding habitat, which could in turn
affect the transmission of the mosquito-borne arboviruses.

Although each alternative has the potential to create breeding habitat for Aedes vexans mosquitoes,
they would have no potential to create habitat for common vector mosquito species. As a result,
these alternatives would be expected to have no adverse impacts on human health and safety.
Therefore, none of the alternatives are expected to result in significant impacts to human health and
safety. For a more detailed summary related to potential impacts to human health and safety, see
the environmental consequences summary table below and the full description of human health and
safety impacts analysis methods and results in Section 3.21.

Environmental Justice

Executive Order 12898, issued in 1994, directs federal agencies to incorporate environmental justice
as part of their mission by identifying and addressing the effects of programs, policies, and activities
on minority and low-income populations.

The vast majority of environmental justice populations in the project area are located in the states of
Nebraska and Missouri, with approximately 150,084 affected residents located in identified
environmental justice communities in both states. These populations are largely concentrated within
the Omaha-Council Bluffs metropolitan area and the urban areas of Kansas City, St. Louis, St.
Joseph, and Jefferson City, Missouri. The environmental justice populations are predominantly
located within rural counties on Tribal lands or within larger cities in urbanized areas, having high
concentrations of both minority and low-income populations.

The impact analysis for environmental justice focuses on determining if any of the management
actions described under the alternatives would have disproportionate impacts on environmental
justice populations. The environmental justice assessment evaluated the nature and extent of
impacts evaluated under the other resource areas addressed in the EIS (including flood risk
management, water supply, thermal power, hydropower, land acquisition, irrigation, recreation,
navigation, water quality, and others) and then evaluated whether these impacts would fall
disproportionately on potential environmental justice populations that live within the floodplain.

None of the alternatives analyzed are expected to result in disproportionate adverse impacts to
potential environmental justice populations. Therefore, none of the impacts are expected to result in
significant impacts to environmental justice. For a more detailed summary related to potential
impacts to environmental justice, see the environmental consequences summary table below and
the full description of environmental justice impacts analysis methods and results in Section 3.22.
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Ecosystem Services

Although areas of the Missouri River have been modified, the Missouri River ecosystem provides a
steady flow of environmental benefits that sustain life and provide values for humans. These benefits
include tangible goods and intangible services that are often referred to as ecosystem services.
Ecosystem services provided by the Missouri River support economic activity and contribute to
regional quality of life. These environmental goods and services contribute in ways that may or may
not be considered in market transactions or economic activity. Some of the notable ecosystem
services provided by the Missouri River ecosystem upon which the impact analysis is based include
natural resource goods (food, fiber, fuel, construction materials, etc.), water supply, water quality,
waste assimilation and nutrient regulation (recycling of nutrients and removal of pollutants by
ecological processes), flood attenuation, climate regulation and carbon sequestration, recreation,
land values, other cultural services, and non-use values.

Benefits derived from ecosystem services include those from both their direct and indirect uses or
through their intrinsic values (not tied to uses). For example, cool-water fisheries along the Missouri
River provide direct use benefits to anglers who visit the area, and indirect benefits to people who
may enjoy watching fishing programs that take place on the Missouri River at home. Non-use values
(passive use values), are values that are not associated with actual use, nor are they directly valued
in the market. Non-use values stem from a desire to preserve or improve a resource (e.g., restored
ecosystem, endangered species) as a public good, for future use, or for enjoyment by future
generations.

With the exception of the ecosystem services of water supply and non-use values, Alternatives 1
and 3-6 are expected to result in similar long-term benefits. However, Alternative 2 would result in
greater benefits. Alternative 1 and Alternatives 3—6 are not expected to result in adverse impacts to
water supply. Alternative 1 is expected to result in adverse impacts to non-use values as it has a
lower likelihood of achieving species objectives, whereas Alternatives 3—-6 would meet these
objectives and result in benefits to non-use values. None of the alternatives considered would result
in significant impacts. For a more detailed summary related to potential impacts to ecosystem
services, see the environmental consequences summary table below and the full description of
ecosystem services impacts analysis methods and results in Section 3.23.

Mississippi River Impacts

The Middle Mississippi River is the portion of the Mississippi River that lies between the confluence
with the Ohio River at Cairo, lllinois and the confluence with the Missouri River at St. Louis, Missouri.
The Missouri River contributes almost 50 percent of the flow of the Middle Mississippi River and
contributes approximately 75 to 95 percent of the suspended sediment load. The Mississippi River
basin has been shaped over time by a variety of actions, including urbanization, agriculture, levee
construction, dam construction, and river training structure placement. Many of the changes in the
Middle Mississippi River which have led to its current condition are due to improvements made for
navigation including river training structure placement and associated sedimentation patterns. The
MRRMP-EIS assess the potential impacts of the alternatives on resources in the Middle Mississippi
River including the following: biological resources, flood risk management, navigation, water supply
and thermal power.

Biological Resources: Similar to the Missouri River, variety of habitat types are found in the Middle
Mississippi River, which support a large diversity of macroinvertebrate and fish communities. Side
channel habitats in particular are known to support a greater abundance of macrohabitat generalists
compared to other macrohabitat types, likely due to the shallow, low-velocity habitat they provide at
certain river stages. Side channels provide a well-defined gradient between flowing to non-flowing
water, depending on their level of connectivity to the main channel. Flowing side channels, those
connected to the main channel, generally have a sand and gravel substrate and support large river
aquatic species (suckers, minnows, and darters) tolerant of current and/or turbidity. This diversity of
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habitat provides important feeding, spawning, nursery, and overwintering habitat for fish, and habitat
for other environmentally sensitive macroinvertebrates, fish, and wildlife. As such, side channels are
important to the health of the river ecosystem as a whole, and are even more important in the Middle
Mississippi River because of the loss of connectivity between the river and floodplain.

Impacts to biological resources in the Middle Mississippi River were analyzed based on stage and
flow simulated for each alternative by modeling the alternative operation over the POR (USACE
H&H Tech Report 2016). Impacts to three representative side channels were quantitatively analyzed
in terms of how changes in stage may potentially alter or impact side channel habitat through
altering connectivity with the main channel. It is assumed that changes in stage can alter or impact
the condition and accessibility of side channel habitat. It is assumed that the changes in stage
modeled under each alternative at the St. Louis gage is representative of the Middle Mississippi
River and each of the representative side channels.

Flood Risk Management: Approximately 17,621 people reside in the Middle Mississippi River reach
upstream of St. Louis. Residential and nonresidential structures located in areas along the
Mississippi River are subject to flood risk. There are 7,091 residential and 883 nonresidential
structures identified in the floodplain. Total estimated value of these structures is $5.7 billion. Within
the Middle Mississippi River floodplain between St. Louis, Missouri and Thebes, lllinois, a majority of
the area is leveed. A total of 13 levee systems comprised of 20 levee districts reduce flood risk for
over 310,000 acres of floodplain. Nineteen of these levees were federally constructed. Additional
flood risk reduction is provided through flood storage in the many reservoirs in the Missouri, upper
Mississippi, and Kaskaskia River basins. This series of levee systems is very robust. Since they
were completed, only four of the federal systems have been overtopped and breached, which
occurred during the flood of 1993. Analysis of the potential for flood risk management impacts along
the Middle Mississippi River downstream of St. Louis was conducted through comparison of change
in flood flow frequency curves at St. Louis. Data for this analysis were taken from hydraulic modeling
conducted as part of this study. Flow frequency curves were calculated with a procedure matching
that used in the Upper Mississippi River Flow Frequency Study (USACE 2004).

Given the more detailed hydrology and hydraulics modeling from the confluence of the Missouri
River to St. Louis, the assessment of impacts upstream of St. Louis follows the impacts assessment
for the Missouri River more closely than downstream of St. Louis where detailed channel cross-
sections were not available. The impacts to flood risk management were evaluated using two of the
planning accounts (NED and OSE).

Navigation: Navigation on the Middle Mississippi River includes the transport of commodities using
various types of vessels, including towboats and barges. Towboats traveling on the Mississippi River
upstream of the Ohio River, which includes the Middle Mississippi River, are usually 160-foot
towboats with 3,000 to 5,000 horsepower. Towboats on the lower Mississippi River, from the
confluence with the Ohio River to New Orleans, can reach 180 feet in length and have an engine
with 8,000 to 10,000 horsepower. The barge sizes are fairly typical in comparison to barges traveling
on other rivers, measuring 35 feet wide by 195 feet long. Additionally, the average tow configuration
on the lower Mississippi River may consist of 30 to 35 barges. The Middle Mississippi River can
handle these larger arrangements for much of its 195 miles, but typically averages around 25 barges
per tow. Commodities transported on the Middle Mississippi River include crude petroleum,
petroleum produces, grain and grain products, chemicals, aggregates, non-metallic ores and
minerals, iron ore and iron and steel products, and coal. These commodities are shipped or received
throughout numerous states that touch the Middle Mississippi River. Between 2007 and 2016, the
top three receiving states were (1) Louisiana: 56.9 million tons; (2) lllinois: 14.7 million tons; and

(3) Tennessee: 5.9 million tons. The top shipping states were (1) lllinois: 49.7 million tons;

(2) Missouri: 22.5 million tons; and (3) Louisiana: 14.9 million tons. The navigation impact analysis
focuses on determining if changes in river and reservoir conditions on the Missouri River associated
with each of the alternatives could affect commodities traveling on the Middle Mississippi River.
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Water Supply and Thermal Power: Water is withdrawn from the Mississippi River for multiple
purposes including municipal, industrial, and commercial water supply as well as for cooling
purposes for power plants. There are four thermal power plants or generating stations and three
permanent/fixed water supply intakes located along Middle Mississippi River between St. Louis,
Missouri and Cairo, lllinois. As river flows or stages fall below minimum operating requirements,
water can no longer be accessed through intakes, resulting in adverse impacts to municipalities,
commercial operations, and power plants. This in turn can drive changes in costs to operate intakes
and replace power, and possibly affect capital costs to address water access issues. In addition,
relatively lower river flows in the summer can affect operational efficiencies of thermal power plants
that use once through cooling and affect the ability of the plants to meet NPDES requirements.
Power plants can also be affected by river temperature with higher temperatures during the peak
summer months causing reduced operating efficiencies and difficulties in meeting NPDES permit
requirements. As a result, power plants may need to reduce their power generation.

The impact analysis for water intakes used two approaches to describe the potential impacts to
water supply facilities and power plants along the Middle Mississippi River. To assess the impacts of
the facilities or plants when river stages fall below critical operating elevations, the river stage
thresholds were used from the USACE Master Manual Mississippi River Studies Volume 13 (USACE
1998, Appendix C) for three gage locations (St. Louis, Cape Girardeau, and Chester). The analysis
used these critical stages along with the outputs from the HEC-RAS Missouri River models of
simulated river flows at the confluence of the Missouri and Mississippi Rivers in St. Louis at river
mile 180.

No impacts to river infrastructure and hydrologic processes in the Middle Mississippi River are
expected from Alternatives 1, 3, and 5 as flows would be mostly attenuated before they reach the
Middle Mississippi River. However, Alternatives 2, 4, and 6 may result in adverse impacts. None of
the action alternatives analyzed would result in impacts to biological resources in the Middle
Mississippi River compared to Alternative 1. Whereas the action alternatives could result in adverse
impacts to flood risk management, compared to Alternative 1. For navigation on the Middle
Mississippi River, Alternatives 2 and 4—6 could result in adverse impacts, while Alternative 3 could
result in benefits compared to Alternative 1. Alternatives 1, 2, 4, and 6 could result in adverse
impacts to water supply and thermal power, while Alternatives 3 and 5 are unlikely to result in
impacts. However, none of the alternatives are likely to result in significant impacts. For a more
detailed summary related to potential impacts to ecosystem services, see the environmental
consequences summary table below and the full description of ecosystem services impacts analysis
methods and results in Section 3.24.

Regional Economic Effect of Program Expenditures

Program expenditures were used to evaluate the regional economic benefits of the MRRMP-EIS
alternatives. Many types of actions and activities were included in the list of costs, including habitat
construction; program management, integration, and coordination; MRRIC; among many others.
Detailed costs categories can be found in Appendix F: Missouri River Recovery Management Plan-
EIS Alternatives — Cost Estimates. Program costs were grouped based on the time-period in which
they are anticipated to be incurred. Two periods were associated with the timing of the costs: the
implementation period (year 0 to year 15) and the operations and maintenance period (year 0 to
year 50). The costs for each year over 50 years were obtained for each cost category, and
annualized using the Fiscal Year 2018 federal interest rate of 2.75 percent and an amortization rate
based on the type of cost. USACE staff familiar with implementation of projects under MRRP
identified two regions where spending was likely to occur: the upper river, including the states of
Montana, North Dakota, and South Dakota; and the lower river, including lowa, Missouri, Kansas,
and Nebraska.

Alternatives 1 and 2 would provide RED benefits in terms of annual jobs and labor income. However,
Alternatives 3—6 would result in adverse impacts to RED. For a more detailed summary related to
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potential impacts to regional economic effect of program expenditures, see the environmental
consequences summary table below and the full description of impacts analysis methods and results
in Section 3.25.

Summary of Environmental Consequences of Action Alternatives

The potential impacts associated with each of the alternatives were assessed and the findings are
discussed in detail in Chapter 3 and further described in a series of technical reports available at
www.moriverrecovery.org. Where possible, impacts were assessed quantitatively; however, for
some resources a qualitative analysis was necessary.

The following table provides a summary comparison of the environmental consequences of each
action alternative compared to Alternative 1—the No Action alternative. The applicable USACE
planning account and analysis metrics used for specific resources are included in the table.

Although absolute values provide important context, it is more relevant to decision-makers to
consider the estimated differences between each of the action alternatives and Alternative 1. The
table shows the differences in the performance of Alternatives 2 to 6 in relation to Alternative 1.
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Environmental Consequences of the Action Alternatives Compared to No Action (Alternative 1)

Summary of Environmental Consequences

Comparison to Alternative 1

Account Metric Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
River Infrastructure and Hydrologic Processes
Other Impacts to Spawning cue Temporary and long- | No to negligible Temporary and Same as Same as
hydrology releases would be term, small adverse adverse impacts to long-term, small Alternative 4, Alternative 4,
small and result in impacts from hydrology because of | adverse impacts except timing of though slightly
negligible impacts spawning cue the absence of a from spring ESH impacts (fall) from smaller impacts
Negligible to small releases; impacts reoccurring spawning | creation releases | ESH creation from spring
adverse impacts from | could be large locally | cue and inclusion of Negligible to small | releases spawning cue
mechanical ESH Small to large spawning cue test adverse impacts release
construction (upper adverse impacts release from mechanical
river) and channel from mechanical Negligible to small ESH construction
reconfiguration ESH construction adverse impacts from | (upper river) and
projects (lower river) (upper river) mechanical ESH IRC construction
Negligible to small construction (upper (lower river)
impacts from SWH river) and IRC
construction because | construction (lower
of localized nature of | fiver)
impacts
Other Impacts to Existing Temporary and long- | Temporary, small, Temporary and Same as Same as
geomorphology geomorphological term, small adverse adverse impacts from | long-term, small Alternative 4, Alternative 4,
processes and trends | impacts from one-time spawning adverse impacts except timing of though slightly
would continue spawning cue cue test release from spring ESH impacts (fall) from smaller impacts
releases; impacts creation release; ESH creation from spring
could be large locally impacts could be releases spawning cue
large locally release
Other Impacts to river Changing flows would | Long-term, small Temporary or long- Same as Same as Same as
infrastructure affect river adverse impacts term, no to negligible | Alternative 2 Alternative 2 Alternative 2
infrastructure given the variability adverse impacts as
in flows and no impact to flow rate
processes or stage
Other Impacts to Changing flows would | Temporary, small No impacts Same as Same as Same as
groundwater affect river adverse impacts Alternative 2 Alternative 2 Alternative 2
elevation groundwater levels from flow releases
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Summary of Environmental Consequences Comparison to Alternative 1
Account Metric Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
Pallid Sturgeon
EQ Impacts to pallid | Negligible impacts Temporary, Temporary, negligible | Same as Same as Same as
sturgeon from habitat negligible adverse adverse impact from Alternative 3 Alternative 3 Alternative 3
population construction impact from habitat habitat construction Negligible impacts | No impacts from Potential benefits
Possible long-term construction Potential long-term from spring ESH fall ESH creating from spawning cue
benefits from SWH Potential benefits benefits from creating releases releases releases
construction, although | from SWH creation, spawning sites, IRC
benefits to age-0 spawning cue creation, and
sturgeon are release, floodplain adaptive
uncertain connectivity and management
adaptive
management
Piping Plover and Least Tern
(numbers reported in absolute values)
EQ Likelihood of Assumed to be met if sub-objectives 2, 3, and 4 are met in both regions (north and south)
meeting piping
plover sub-
objective 1
(geographic
distribution)
EQ Piping plover 5.7% 1.4% 4.9% 5.0% 4.9% 4.9%
sub-objective 2:
north (extinction
probability)
-lower is better
EQ Piping plover 26.7% 0.68% 5.0% 5.0% 51% 5.0%
sub-objective 2:
south (extinction
probability)
- lower is better
Final Missouri River Recovery Management Plan and Environmental Impact Statement XXXi




Executive Summary

Summary of Environmental Consequences

Comparison to Alternative 1

Account

Metric

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

EQ

Piping plover
sub-objective 3
(percent of
simulated years
where median A
>1)

- higher is better

51%

96%

84%

47%

74%

47%

EQ

Piping plover
sub-objective 4
(percent of
simulated years
where median
fledge ratio
21.14)

- higher is better

22%

98%

98%

60%

84%

33%

Fish and Wildlife

EQ

Habitat quality
and availability

Temporary, negligible
to small adverse
impacts from habitat
construction during
construction

Long-term, large
benefits

Temporary,
negligible to large
adverse impacts
from habitat
construction

Overall change in
habitat type would be
small

Localized, large,
adverse impact to
reservoir fisheries if
reservoir criteria not
met as a result of low
summer flows and/or
spring spawning cue
release

Long-term, large
benefits

Temporary, negligible
to small adverse
impacts from habitat
construction

Localized, large,
adverse impact to
reservoir fisheries if
reservoir criteria not
met during the
potential one-time
spring pulse flow test

Long-term, negligible
to small benefits

Localized, large,
adverse impact to
reservoir fisheries
if reservoir criteria
not met as a result
of spring ESH
creation release
Other impacts
Same as
Alternative 3

Localized, large,
adverse impact to
reservoir fisheries if
reservoir criteria
not met as a result
of fall ESH creation
release

Other impacts
Same as
Alternative 3

Localized, large,
adverse impact to
reservoir fisheries if
reservoir criteria
not met as a result
of spring spawning
cue release

Other impacts
Same as
Alternative 3
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Summary of Environmental Consequences

Comparison to Alternative 1

Account Metric Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
Other Special Status Species — Bald Eagle, Northern Long-Eared Bat, Indiana Bat
EQ Habitat quality Temporary, Temporary, Temporary, Same as Same as Same as
and availability negligible, adverse negligible, adverse negligible, adverse Alternative 3 Alternative 3 Alternative 3
impacts from impacts from habitat | impacts from habitat
construction activities | construction construction
Long-term benefits Long-term, benefits Long-term benefits
from 7,046 acres from 45,716 acres from 1,772 acres
acquired acquired acquired)
Water Quality
EQ Water quality Temporary, Temporary impacts Temporary impacts Temporary, Temporary impacts | Temporary impacts
parameters negligible, adverse would be the same would be the same impacts include include negligible would be the same
(e.9., impacts from as Alternative 1 as Alternative 1 negligible adverse | adverse impacts as Alternative 5
temperature, increased nutrients, Long-term, negligible | Long-term impacts impacts from from increased Long-term impacts
dissolved pollutants, and water | 5qyerse impacts would be the same increased nutrients and would be the same
oxygen, and temperature and could result from as Alternative 2 nutrients, pollutants, as Alternative 5
nitrogen and lower dissolved localized areas of pollutants, and negligible to small
phosphorus) oxygen levels increased water water adverse impacts

Temporary, small
adverse impacts from
increased sediment
and turbidity

Long-term, negligible,
beneficial impacts
from reduced
nutrients and
pollutants

temperatures and
less dissolved
oxygen and
negligible to small,
beneficial impacts
from reduced
nutrients and
pollutants

temperature, and
dissolved oxygen
alterations, and
small, adverse
impacts from
increased
sediment and
turbidity

Long term
negligible,
beneficial impacts
from reduced
nutrients and
pollutants

from water
temperature and
dissolved oxygen
alterations, and
small, adverse
impacts from
increased sediment
and turbidity

Long term
negligible,
beneficial impacts
from reduced
nutrients and
pollutants
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Summary of Environmental Consequences

Comparison to Alternative 1

Account Metric Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
Air Quality
EQ Air quality Localized, temporary, | Localized, temporary | Same as Same as Same as Same as
parameters (i.e., | negligible, adverse negligible adverse Alternative 1 Alternative 1 Alternative 1 Alternative 1
criteria air impacts from habitat impacts would be
pollutants and construction-related similar to Alternative
greenhouse gas | emissions 1, but slightly worse
emissions) as more habitat
would be constructed
Cultural Resources
(numbers reported are relative to Alternative 1)
EQ Max. No. of 1,138 -22 0 +1 0 +1
Sites Affected
(reservoir sites)
EQ Max. No. of 1,483 -8 0 0 0 -1
Sites Affected
(riverine sites)
EQ Ave Annual
Sites-days
(reservoir sites) 55,937 +1,614 -237 +1,707 +879 +2,464
EQ Ave Annual
Sites-days
(riverine sites) 16,430 -50 -16 +38 -68 +53
Land Ownership
(numbers reported are relative to Alternative 1)
RED Regional -23 jobs -117 jobs +16 jobs Same as Same as Same as
employment Alternative 3 Alternative 3 Alternative 3
(jobs)
-higher is better
RED Regional income -$1,100,000 -$6,200,000 +$843,000 Same as Same as Same as
-higher is better Alternative 3 Alternative 3 Alternative 3
RED Tax revenues -$117,000 -$786,000 +$106,000 Same as Same as Same as
-higher is better Alternative 3 Alternative 3 Alternative 3
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Summary of Environmental Consequences

Comparison to Alternative 1

Account Metric Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
OSE Relative impacts | Negligible to small Negligible to large, Negligible adverse Same as Same as Same as
to individual and | adverse impacts to adverse impacts impacts Alternative 3 Alternative 3 Alternative 3
community individual and depending on the
resiliency, community resiliency, | concentration of
traditional ways traditional ways of acquired lands
of life, and life, and economic
economic vitality | vitality
Commercial Sand / Gravel Dredging
Other Changes Negligible measured Same as Same as Same as Same as Same as
measured in change in the Alternative 1 Alternative 1 Alternative 1 Alternative 1 Alternative 1
average annual average annual
sedimentation sediment
accumulation accumulation rate
rate
Other Potential Small adverse Same as Small adverse Same as Same as Same as
protective impacts from SWH Alternative 1 impacts from IRC Alternative 3 Alternative 3 Alternative 3
measures construction and protective measures
potential protective
measures
Flood Risk Management
(numbers reported are relative to Alternative 1)
NED Ave. $NED/yr $30,482,337 -$1,705,203 -$232,725 -$688,044 -$548,536 +$282,851
damages
-lower is better
RED Ave. regional Range in reduction in +4 0 +1 +1 -1
employment job losses (1-40)
(jobs)
-higher is better
RED Ave. $RED/yr -$46,000 to +$188,000 -$8,000 +$73,000 -$4,000 -$65,000
income -$2,600,000
-higher is better
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Summary of Environmental Consequences Comparison to Alternative 1
Account Metric Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
OSE Population at 592 -26 -4 -5 -14 -5

risk (individuals)
-lower is better

OSE Sum of Ft. 53 +427 -53 +793 +495 +541
Randall and
Garrison
reaches
exceedances in
POR (days)
-lower is better
Other Impacts from Small benefits limited | Same as Same as Same as Same as Same as
habitat to downstream areas | Alternative 1 Alternative 1 Alternative 1 Alternative 1 Alternative 1
construction from habitat
construction

Interior Drainage
(numbers reported in absolute values)

NED Ave. $NED/yr $120,000 to $399,000 $114,000 to $123,000 to $123,000 to $124,000 to $124,000 to
damages at $387,000 $399,000 $399,000 $398,000 $397,000
individual sites

RED Ave. regional Negligible to small Negligible impact Same as Same as Same as Same as
employment adverse impacts Alternative 2 Alternative 2 Alternative 2 Alternative 2
(qualitative)

OSE Population at No impacts No impacts Same as Same as Same as Same as
risk (qualitative) Alternative 2 Alternative 2 Alternative 2 Alternative 2

Other Impacts from No to negligible Same as Same as Same as Same as Same as
habitat impacts from habitat Alternative 1 Alternative 1 Alternative 1 Alternative 1 Alternative 1
construction construction actions

Hydropower
(numbers reported are relative to Alternative 1)
NED Ave. SNED/yr $491,099,000 -$3,099,000 +$203,000 -$3,771,000 -$1,031,000 -$3,209,000

-higher is better
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Summary of Environmental Consequences

Comparison to Alternative 1

Account Metric Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
RED Increased Cost +$1,761,000 +$30,000 -$102,000 +$1,156,000 +$356,073 +$792,000
to WAPA (Ave.
$/yr)
-lower is better
OSE Ave. change to 15,889,805,078 49,855,094 -10,999,306 +109,769,010 +35,854,585 +76,021,175
CO2 (Iblyr)
-lower is better
Irrigation
(numbers reported are relative to Alternative 1)
NED Ave. $/yr $6,800,000 -$83,000 +$15,000 -$69,000 +$44,000 -$115,000
net farm income
-higher is better
RED Ave. regional 341 Decrease <1 Increase <1 Decrease <1 Increase <1 Decrease <1
employment
(jobs)
-higher is better
RED Ave. labor $13,600,000 -$28,000 +$4,000 -$14,000 +$21,000 -$30,000
income yr
income ($)
-higher is better
OSE Relative impacts | Negligible long-term Short-term small Same as Same as Same as Same as

to community
well-being,
traditional ways
of life, and
economic vitality

impacts to community
well-being, traditional
ways of life, and
economic vitality.

adverse and long-
term negligible
impacts to
community well-
being, traditional
ways of life, and
economic vitality.

Alternative 2

Alternative 2

Alternative 1

Alternative 2
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Summary of Environmental Consequences

Comparison to Alternative 1

Account Metric Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
Other Impacts from Temporary, localized, | Temporary, Same as Same as Same as Same as
habitat relatively small localized, relatively Alternative 1 Alternative 1 Alternative 1 Alternative 1
construction adverse impacts small adverse
limited to intakes near | impacts limited to
habitat construction intakes near habitat
construction, though
greater than
Alternative 1 given
the amount of habitat
constructed
Navigation
(numbers reported are relative to Alternative 1)
NED Ave. $NED/yr $7,400,000 -$35,000 +$21,000 -$181,000 -$57,000 -$127,000
RED Ave. regional 154 0 0 -2 0 -1
employment
(jobs)
-higher is better
RED Ave. $RED/yr $8,800,000 -$11,000 +$13,000 -$94,000 -$9,000 -$85,000
income
-higher is better
OSE Relative impacts | Negligible impacts to Negligible change in | Same as Same as Same as Same as

to air quality

air quality, traffic
congestion, public
health and safety,
and infrastructure
costs in the regional
context

air quality, traffic
congestion, public
health and safety,
and infrastructure
costs because of the
small change air
emissions and truck
transportation in the
region

Alternative 2

Alternative 2

Alternative 2

Alternative 2
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Summary of Environmental Consequences

Comparison to Alternative 1

Account Metric Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
Recreation
(numbers reported are relative to Alternative 1)
NED Ave. $lyr $102,400,000 +$112,000 +$83,000 -$1,100,000 -$86,000 -$846,000
recreation value
-higher is better
RED Ave. 1,512 -3 2 -21 -1 -18
employment
(jobs) (Mainstem
reservoirs)
-higher is better
RED Ave. $RED $42,400,000 -$108,000 +$70,000 -$585,000 -$29,000 -$511,000
income
(Mainstem
reservoirs)
-higher is better
OSE Relative impacts | Large benefits Relatively higher Negligible Changes Negligible Negligible Changes | Negligible Changes
to individual and | associated with OSE benefits to in OSE Benefits from | Changes in OSE | in OSE Benefits in OSE Benefits
community well- | considerable recreation Alternative 1 Benefits from from Alternative 1 from Alternative 1
bemg and. recreational Alternative 1
quality of life "
opportunities
Other Impacts from Temporary, small, Temporary, small to Similar to Similar to Similar to Similar to
habitat adverse impacts from | large adverse Alternative 1 Alternative 1 Alternative 1 Alternative 1
construction habitat construction impacts from habitat
Relatively long-term, | construction
small benefits Relatively long-term,
small to large
benefits
Thermal Power
(numbers reported are relative to Alternative 1)
NED Ave. $/yr energy $3,645,386,757 -$59,994,334 +$16,813 -$3,124,916 -$1,006,844 -$1,245,525
values +
capacity value-
variable cost.
-higher is better
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Summary of Environmental Consequences

Comparison to Alternative 1

Account Metric Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
RED Variation in Variations in power Relatively higher Negligible change Same as Same as Same as
power generation would wholesale energy from Alternative 1 Alternative 3 Alternative 3 Alternative 3
generation range considerably prices, especially
(qualitative) with a worst-case during low summer
decrease of ~6 million | flow events, with the
MWh during drought potential for an
conditions from increase in retail
normal conditions. electricity rates over
Alternative 1 time compared to
management actions | Alternative 1.
(spring pulse) would Relatively long-term
have a negligible and adverse impacts
impact to spending and
regional economic
conditions could
occur
OSE Ave. change to 167,000,000,000 +15,400,000 -5,800,000 -113,800,000 -18,900,000 -33,900,000
CO? (Ib/yr)
-lower is better
Other Impacts from Temporary, negligible | Temporary, small to Negligible impact Same as Same as Same as
habitat to small, adverse large adverse Alternative 3 Alternative 3 Alternative 3
construction impacts impacts
Water Supply
(numbers reported are relative to Alternative 1)
NED Ave. $NED/yr $584,000 -$6,000 -$3,600 +$28,000 +$1,200 +$24,800
-lower is better
RED Change in water | Intake improvements | Negligible impact Same as Same as Same as Same as
utility rates may result in Alternative 2 Alternative 2 Alternative 2 Alternative 2
(qualitative) increases in water
rates to customers
OSE Change in water | Negligible impact Short-term small Same as Same as Same as Same as

supply access
(qualitative)

benefits Alternative 1

Alternative 1

Alternative 1

Alternative 1
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Summary of Environmental Consequences

Comparison to Alternative 1

Account Metric Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
Other Impacts from Temporary, localized, | Temporary, potential | Same as Same as Same as Same as
habitat small, adverse for small, adverse Alternative 1 Alternative 1 Alternative 1 Alternative 1
construction impacts to water impacts from large
supply intakes amount of habitat
located in reaches construction to water
where the habitat supply intakes
construction would located in reaches
take place where the habitat
construction would
take place
Wastewater
Other Pollutant effluent | Negligible impacts Negligible impacts to | Negligible to small Same as Same as Same as

limits

allowing facilities to
continue to operate
within existing
parameters

waste water facilities
in most locations.
Possible short-term,
large, adverse
impacts to two
wastewater facilities
are anticipated,
although future
investments in
treatment technology
could reduce impacts
to small

adverse impacts

Alternative 3

Alternative 3

Alternative 3
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Summary of Environmental Consequences

Comparison to Alternative 1

Account Metric Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
Tribal Interests
OSE Ability of Tribal Habitat improvements | Overall long-term Small decrease in Opportunities for Same as Small increase in
members to use | would continue to benefits to opportunities for traditional cultural | Alternative 3 opportunities for
the floodplain in provide long term subsistence hunting, | traditional cultural practices and traditional cultural
terms of opportunities for fishing, and practices; benefits to | education in the practices in the
subsistence subsistence hunting, gathering and for subsistence upper river would upper river and a
hunting, fishing fishing, and gathering | traditional practices gathering. Overall be increased, decrease in the
and gathering, and for traditional and educational adverse impacts while similar to lower river; benefits
traditional practices and opportunities from would be small Alternative 1 in the to subsistence
cultural practices | educational increased habitat Habitat lower river. gathering would
and educational | opportunities. improvements improvements would | Benefits in the occur in the lower
opportunities compared to continue to provide upper river river, with decrease
Alternative 1. long term provided to in the upper river.
opportunities for subsistence Overall adverse
subsistence hunting, | 9athering; other impacts would be
fishing, and gathering impacts would be small. Benefits
and for traditional similar to from continued
practices and Alternative 1 habitat
educational improvements
opportunities, but to a similar to
lesser extent than Alternative 3.
Alternative 1.
Human Health and Safety
OSE Risk of No potential to create | Same as Same as Same as Same as Same as
mosquito-borne habitat for common Alternative 1 Alternative 1 Alternative 1 Alternative 1 Alternative 1
iliness vector mosquito
species, therefore no
adverse impacts on
human health and
safety
Environmental Justice
OSE Disproportionate | Not expected to have | Same as Same as Same as Same as Same as

impact to EJ
populations

disproportionate
adverse impacts

Alternative 1

Alternative 1

Alternative 1

Alternative 1

Alternative 1
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Summary of Environmental Consequences

Comparison to Alternative 1

Account Metric Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
Ecosystem Services
Ecosystem Services — Natural Resource Goods
EQ Change in Long-term, beneficial | Higher long-term Negligible impact Same as Same as Same as
availability in impacts to some benefits to some fish Alternative 3 Alternative 3 Alternative 3
natural resource | types of wildlife and and wildlife. No to
goods aquatic habitats, negligible changes to
increasing the commercial fishing.
prevalence of fish and | Negligible changes
wildlife for to the provision of
subsistence, sediment.
recreation, and
potentially
commercial
harvesting. The
provision of sediment
would continue as a
long-term benefit.
Ecosystem Services — Water Supply
EQ Impacts to No impact Long-term, negligible | Negligible impact Same as Same as Same as
surface and to small benefits Alternative 3 Alternative 3 Alternative 3
ground water
Ecosystem Services — Water Quality, Waste, Assimilation, Nutrient Regulation
EQ Changes in Long-term benefits Long-term, negligible | Negligible impact Same as Same as Same as

water quality,
waste,
assimilation,
nutrient
regulation

from reduced
sediment and
turbidity, nutrients,
and pollutants
Negligible impact to
waste assimilation

to small benefits on
water quality, waste
assimilation, and
nutrient regulation

Alternative 3

Alternative 3

Alternative 3
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Summary of Environmental Consequences

Comparison to Alternative 1

Account Metric Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
Ecosystem Services — Water Regulation and Flood Attenuation
EQ Change in water | The creation habitat Higher long-term Negligible impact Same as Same as Same as
regulation and would result in benefits; may slightly Alternative 3 Alternative 3 Alternative 3
flood attenuation | beneficial impacts to decrease river stage
water regulation and locally
flood attenuation
through added
conveyance that may
slightly decrease river
stage locally
Ecosystem Services — Carbon Sequestration and Climate Regulation
EQ Level of carbon Beneficial impact on Relatively higher Negligible impact Same as Same as Same as
sequestration carbon sequestration | long-term benefits to Alternative 3 Alternative 3 Alternative 3
capacities from carbon sequestration
natural habitat capacities compared
creation and to Alternative 1; long-
restoration term, negligible
benefits to climate
regulation
Ecosystem Services — Recreation
EQ Change in Long —term benefits Long-term, negligible | Negligible impact Same as Same as Same as
recreation value | from habitat to small benefits Alternative 3 Alternative 3 Alternative 3
construction
Ecosystem Services — Land Values
EQ Change in Properties near Long-term, negligible | Negligible impact Same as Same as Same as
property value habitat areas could to small benefits Alternative 3 Alternative 3 Alternative 3
realize an increase in
land and property
values resulting in
long-term, beneficial
impact

Final Missouri River Recovery Management Plan and Environmental Impact Statement

xliv




Executive Summary

Summary of Environmental Consequences Comparison to Alternative 1

Account Metric Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6

Ecosystem Services — Other Cultural Services

EQ Impacts to Habitat construction Small benefits Negligible impact Same as Same as Same as
cultural services | would provide Alternative 3 Alternative 3 Alternative 3
beneficial impacts to
other cultural services
on the river and its
related terrestrial

lands
Ecosystem Services — Non-Use Values
EQ Ability to meet Reduced likelihood of | Higher long-term Higher long-term Same as Same as Same as

species’ meeting the species benefits from benefits, though not Alternative 3 Alternative 3 Alternative 3
objectives objectives, with substantially more as much as

potential adverse habitat creation Alternative 2

impacts to non-use

values

Middle Mississippi River
Middle Mississippi River — River Infrastructure and Hydrologic Processes
(numbers reported are relative to Alternative 1)
EQ Impacts to flow Existing hydrologic Potential to result in No impacts Potential to result | Potential to result Potential to result

or stage (feet) conditions in the -1to -2 change in in +1 to +3 change | in +1 to +3 change | in +2 change in

Middle Mississippi stage; short-term in stage; long- in stage, long-term, | stage, long-term,

River would continue | change in July and term, negligible to | negligible to small negligible to small

and the spawning cue | August small adverse adverse impacts adverse impacts

release pulses would impacts

be mostly attenuated

by the time they

reach the Middle

Mississippi River and

would not cause

impacts
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Summary of Environmental Consequences

Comparison to Alternative 1

Account Metric Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
Middle Mississippi River — Biological Resources
EQ Impact to side The periods of No impact No impact No impact No change to a No change to a
channel habitat connection and small benefit in small benefit in
condition or disconnection of the connectivity and connectivity and
accessibility side channels would flow status flow status
(qualitative) be a result of natural
cycles rather than
caused by
management actions
Middle Mississippi River — Flood Risk Management
(numbers reported are relative to Alternative 1)
NED Ave. SNED/yr $13,894,000 -$11,898,000 to Same as Same as Same as Same as
damages +$6,345,000 Alternative 2 Alternative 2 Alternative 2 Alternative 2
-lower is better
OSE Impacts to 196 -3 -1 -3 0 -1
individual and
community
safety, health,
and well-being
(Ave. PAR/yr)
-lower is better
Middle Mississippi River — Navigation
(numbers reported are relative to Alternative 1)
NED Ave. $NED/yr $43,800,000 +$13,942 -$14,900 +$153,000 -$7,900 +$197,000
(costs)
-lower is better
Final Missouri River Recovery Management Plan and Environmental Impact Statement xlvi




Executive Summary

Summary of Environmental Consequences

Comparison to Alternative 1

Account Metric Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
Middle Mississippi River — Water Intakes
Other River stages Temporary, negligible | Temporary, No to negligible Same as Same as Same as
below threshold | to small, adverse negligible to small adverse impacts Alternative 3 Alternative 3 Alternative 3
(qualitative) impacts from river adverse impacts
stages falling below from small increase
critical thresholds; in days below critical
however, threshold
management actions
would not contribute
to these adverse
effects
Program Expenditures
(NED reported in absolute values; RED reported in numbers relative to Alternative 1)
NED Ave. Annual $74,503,778 $196,956,768 $40,863,033 $36,915,915 $37,909,346 $37,856,127
NED
Implementation
Costs
-lower is better
RED Long-term, Ave. 495 +666 -110 -164 -150 -151
regional
employment
(jobs)
-higher is better
RED Long-term, Ave. $28,000,000 +$33,800,000 -$5,900,000 -$8,600,000 -$7,900,000 -$8,000,000
$RED/yr income
-higher is better
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Plan Selection — Preferred Alternative

Alternative 3 has been identified as the preferred alternative in this MRRMP-EIS.

In addition to the actions common to Alternatives 3—-6 described above (including active adaptive
management; vegetation management, predator management, and human restriction measures on
ESH; Level 1 and 2 studies; propagation and augmentation; spawning habitat and channel
reconfiguration for IRCs), under Alternative 3, USACE would create ESH through mechanical means
at an average rate of 332 acres per year in the Garrison, Fort Randall, and Gavins Point river
reaches in years where construction is needed. This amount represents the acreage necessary to
meet the bird habitat targets after accounting for available ESH resulting from System operations.
Alternative 3 would also include the provision for a one-time spawning cue test release from Gavins
Point Dam if the results of Level 1 studies during the first 9—10 years do not provide a clear answer
on whether a spawning cue is important.

Alternative 3 has a wide range of benefits relative to Alternative 1, including certain benefits to
endangered species, reduced program expenditures, and increased performance for most human
considerations (HCs). Hydrologically, the effects of Alternative 3 would be very close to those for
Alternative 1 but without the specification for a reoccurring spawning cue releases in March and
May. Hydrological differences would be reduced flows relative to Alternative 1 in approximately 30 to
50 percent of years in late March and late April/early May, and corresponding increased flows
relative to Alternative 1 during one or two weeks in October or November. The differences in
magnitude of these flows would be small compared to those associated with the other alternatives.
Alternative 3 would have less channel reconfiguration for pallid sturgeon early life stage habitat
relative to Alternative 1, and this would have implications on flow routing and assumed stage-
discharge relationships at certain locations.

Although Alternative 3 would not be the most efficient alternative from an overall National Economic
Development (NED) standpoint, its lack of adverse NED impacts compared to Alternative 1 is a good
balance between overall efficiency and impacts to specific NED resources. Although there are
uncertainties associated with its effectiveness in meeting the species objectives (in common with all
alternatives), Alternative 3 clearly demonstrates it would be the least impactful means of meeting
species objectives across the full range of interests. USACE has completed ESA Section 7
consultation with the USFWS on this alternative as the proposed action and received a no jeopardy
finding in the BiOp for the least tern, piping plover, and pallid sturgeon. A further description of the
rationale for identifying Alternative 3 as the preferred alternative is provided in the MRRMP-EIS,
Section 2.9 of Chapter 2.

Implementation of Preferred Alternative under Adaptive Management

USACE would implement the preferred alternative under the Science and Adaptive Management
Plan (SAMP) recognizing the remaining uncertainty associated with many of the proposed
management actions and with the ecology of the listed species (particularly for the pallid sturgeon).
The SAMP is a companion document to the MRRMP-EIS and includes the process and criteria to
implement the initial set of actions included in the preferred alternative. NEPA and adaptive
management are complementary processes as both emphasize collaboration and working with
stakeholders. Adaptive management is consistent with NEPA’s goal of informed decision-making
and takes the process further in addressing uncertainties and data gaps that may be revealed during
implementation of the preferred alternative.

The preferred alternative represents the initial set of actions the agencies believe will accomplish the
objectives (avoid a finding of jeopardy to the listed species) and will allow USACE to fulfill its other
statutory requirements. The SAMP is designed to guide the implementation process and help meet
Endangered Species Act (ESA) requirements while avoiding and/or minimizing impacts to human
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considerations, which includes the authorized purposes of the Missouri River as well as the many
other services afforded by the river system.

The SAMP provides detailed information on the strategy for addressing uncertainties for each
species, provides a governance structure for the program, defines the roles and responsibilities of
the participants, and describes both how data are managed and how program actions and results
will be communicated and reported.

Primary components of the SAMP include the following:
¢ Monitoring program associated with the management actions and broader river system;

o Research and study activities including those to address hypotheses for which specific
management actions have not yet been identified;

e Assessment methods and processes to evaluate the effectiveness of actions implemented
under the preferred alternative;

o Decision criteria used to determine if changes to the preferred alternative are necessary;
e Contingency plans; and

e Governance approach to be used in collaboration with stakeholders, states, and Tribes to
make decisions.

The preferred alternative includes the initial suite of management actions, research, and monitoring
USACE would implement after approval of the Record of Decision (ROD) aimed at achieving
objectives for the pallid sturgeon, piping plover, and interior least tern. The initial set of actions were
chosen after careful consideration of species needs, remaining critical management uncertainties,
anticipated impacts to authorized purposes and other socioeconomic impacts, and existing
impediments to implementation of management actions contained within the other alternatives. The
SAMP serves as the repository of knowledge related to management hypotheses, associated
management actions, and remaining uncertainties. It is possible that in the future, the adaptive
management process will conclude that actions which were not part of the preferred alternative may
be warranted and feasible.

The ability to incorporate and adjust to new information is a central concept for successful adaptive
management; therefore, if these activities lead to an adjustment in the implementation strategy laid
out in the preferred alternative, a supplemental NEPA process may be necessary prior to the end of
the 15-year period.
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