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Abstract: The Missouri River Recovery Program (MRRP) is undergoing a
transformation resulting from 2011 recommendations by an Independent Science
Advisory Panel and the Missouri River Recovery Implementation Committee (MRRIC).
An Effects Analysis study established the best available scientific information and
provided the foundation for an Adaptive Management Plan (AM Plan) that addresses
lingering uncertainties and improves management decisions while implementing
actions that avoid jeopardizing the three federally listed species in the system. This
draft AM Plan includes a process for resolving critical uncertainties using a framework
consisting of four implementation levels: 1) research, 2) in-river testing of hypotheses,
3) scaled implementation of select management actions, and 4) full implementation.
The decision criteria for moving to higher levels of implementation are included. A
NEPA evaluation of alternative management actions identified an initial suite of actions
that will be implemented to meet the objectives of the MRRP. This Draft AM Plan
accompanies the Draft Missouri River Recovery Management Plan-Environmental
Impact Statement and provides the roadmap for the implementation of the selected
alternative and for the identification of subsequent management needs should the
initial suite of actions fail to meet objectives. The AM Plan will be implemented
collaboratively by the U.S. Army Corps of Engineers, the U.S. Fish and Wildlife Service,
and MRRIC following the governance process outlined in the AM Plan.

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes.
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products.
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to
be construed as an official Department of the Army position unless so designated by other authorized documents. This is
a draft document and is subject to change.

DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR.
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Preface
2 This report presents the draft Adaptive Management Plan (AM Plan) for the Missouri
3  River Recovery Program (MRRP). Further revision of this document is planned. A
4  finalized draft will be submitted along with the draft Missouri River Recovery
5 Management Plan-Environmental Impact Statement (MRRMP-EIS) in 2017.
6  The purpose of this draft is not to convey a determined suite of actions for adaptive
7  management (AM) but rather to present AM concepts, methods and decision criteria
8 that might be employed in the final AM plan. Alternative suites of actions and
9 associated research are being evaluated under the National Environmental Policy Act
10 (NEPA) as part of the MRRMP-EIS. The outcome of the NEPA process will be a
11  selected alternative which, in conjunction with Endangered Species Act (ESA) Section 7
12 consultation outcomes, will constitute the actions for immediate implementation.
13  The authors have utilized the actions included in the draft EIS (DEIS) to illustrate the
14 concepts, methods and decision criteria necessary to an AM Plan for the MRRP. These
15 actions include those proposed in Planning Aid Letters (PALs) from the U.S. Fish and
16  Wildlife Service (USFWS). Discussion of these actions in this draft report does not
17  constitute selection of any potential actions; their inclusion is merely to help
18 demonstrate how AM might be implemented for various actions. The final AM Plan
19  will be based on the selected alternative in the Record of Decision.
20 Some details regarding the AM Program will be determined or refined through ongoing
21  interactions with the agencies, stakeholders, and independent reviewers. Recognizing
22  these limitations, it is intended that this draft provides sufficient insight into the scope
23 and nature of the MRRP AM Plan that reviewers can fairly evaluate the plan, offer
24  constructive comments and engage in discussions regarding improvements to be
25 incorporated into the final AM Plan.
26  We gratefully acknowledge the many people who contributed to this draft. We used
27  materials from previous drafts and contributions to sections of this draft by Robb
28  Jacobson of the USGS and the Pallid Sturgeon EA Team; Mark Harberg, Dan Pridal,
29  Aaron Quinn, Clayton Ridenour, Mary Roth and Randy Sellers of the USACE Omaha
30 District; Todd Gemeinhardt of the USACE Kansas City District; Doug Latka of the
31  USACE Missouri River Division; Tom St. Clair of Louis Berger and Associates; and
32 Natascia Tamburello of ESSA. Technical content was provided by Casey Kruse, Wayne
33 Nelson-Stastny, and Carol Smith of the USFWS, and technical reviews and comments
34  were provided by Chantel Cook, Coral Huber, Brad Thompson, and Tim Welker of the
35 USACE; Wyatt Doyle, Rob Holm, Steven Krentz, Landon Pierce, Dane Schuman and
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Unit Conversion Factors

Multiply By To Obtain

acres 4,046.873 square meters

acre-feet 1,233.5 cubic meters

cubic feet 0.02831685 cubic meters

cubic yards 0.7645549 cubic meters

degrees (angle) 0.01745329 radians

degrees Fahrenheit (F-32)/1.8 degrees Celsius

feet 0.3048 meters

foot-pounds force 1.355818 joules

gallons (U.S. liquid) 3.785412 E-03 cubic meters

hectares 1.0 E+04 square meters

inches 0.0254 meters

inch-pounds (force) 0.1129848 newton meters

microns 1.0 E-06 meters

miles (nautical) 1,852 meters

miles (U.S. statute) 1,609.347 meters

miles per hour 0.44704 meters per second
ounces (mass) 0.02834952 kilograms

pounds (force) 4.448222 newtons

pounds (force) per square foot 47.88026 pascals

pounds (force) per square inch 6.894757 kilopascals

pounds (mass) 0.45359237 kilograms

pounds (mass) per cubic foot 16.01846 kilograms per cubic meter
pounds (mass) per square foot 4.882428 kilograms per square meter
pounds (mass) per square yard 0.542492 kilograms per square meter
square feet 0.09290304 square meters

square inches 6.4516 E-04 square meters

square miles 2.589998 E+06 square meters

square yards 0.8361274 square meters

tons (force) 8,896.443 newtons

tons (long) per cubic yard 1,328.939 kilograms per cubic meter
tons (2,000 pounds, mass) 907.1847 kilograms

yards 0.9144 meters
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Abbreviations

AAMR Annual Adaptive Management Report
AAR After Action Report

AM Adaptive Management

AMP Adaptive Management Plan

ANOVA Analysis-of Variance

API Application Program Interface

BA Before-After

BACI Before-After-Control-Impact

BiOp Biological Opinion

BSNP [Missouri River] Bank Stabilization and Navigation Project
CEM Conceptual Ecological Model

CEP Critical Engagement Point

cfs Cubic Feet per Second

Cl Confidence Interval

CJS Cormack-Jolly-Seber

CORE Cooperating for Recovery Team
CPUE Catch Per Unit Effort

CWA Clean Water Act

CWT Coded Wire Tag

DEIS Draft Environmental Impact Statement
DOl Department of the Interior

DQO Data Quality Objectives

EA Effects Analysis

EIS Environmental Impact Statement
ERDC Engineer Research and Development Center
ESA Endangered Species Act

ESC Executive Steering Committee

ESH Emergent Sandbar Habitat

FEIS Final Environmental Impact Statement
FWG Federal Working Group

FY Fiscal Year

FY+1 The next Fiscal Year (FY+2 is the year after next, etc.)
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HAMP
H&H
HQUSACE
IDM

IP&S

IRCs

ISAP
ISETR

ISP

ISPMT
kcfs
Master Manual

Mitigation ACT
MRBWMD
MRRIC
MRRMP
MRRRP
MRRP
NEPA
NRC
NWD
NWO
NWK
o&M
Panel
P-bud
PDT
PIR

PIT

PM

PgM
PNNL
PrOACT
PSPAP

Habitat Assessment and Monitoring Program
Hydrology and Hydraulics

Headquarters of the U.S. Army Corps of Engineers
Information Data Management

Integrated Planning and Science

Interception and Rearing Complexes

Independent Science Advisory Panel

Independent Social Economic Technical Review Panel
Integrated Science Program

Integrated Science Program Management Team

thousand cubic feet per second

Missouri River Basin Mainstem Reservoir System Master Water Control

Manual

Mitigation Project Agency Coordination Team
Missouri River Basin Water Management Division
Missouri River Recovery Implementation Committee
Missouri River Recovery Management Plan
Missouri River Regional Review Panel

Missouri River Recovery Program (also Program)
National Environmental Policy Act

National Research Council

Northwestern Division

Omabha District

Kansas City District

Operation and Maintenance

Indeprndent Advisory Panel (combined ISAP/ISETR)
President’s budget for FY+1

Project Delivery Team

Project Implementation Report

Passive Integrated Transponder

Project Manager

Program Manager

Pacific Northwest National Laboratories

Problem Definition, Objectives, Alternatives, Consequences, Tradeoffs

Pallid Sturgeon Population Assessment Program
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1 QA/QC Quiality Assurance and Quality Control

2 QAPP Quiality Assurance Project Plan

3 Reclamation U.S. Bureau of Reclamation

4 RM River Mile

5 ROD Record of Decision

6 RPA Reasonable and Prudent Alternative

7 RPM Reasonable and Prudent Measure

8 RPMA Recovery Priority Management Area

9 SAM Science and Adaptive Management workgroup
10 SAMP Science and Adaptive Management Plan
11 SPA Strategic Programmatic Assessment task group
12 SPDT Senior Project Delivery Team
13 SWH Shallow Water Habitat
14 System Missouri River Mainstem Reservoir System
15 TBD To Be Determined
16 T&E Threatened And Endangered
17 USACE U.S. Army Corps of Engineers
18 USFWS U.S. Fish and Wildlife Service
19 USGS U.S. Geological Survey
20 WG Work Group
21 WP Work Plan
22 WRDA Water Resources Development Act
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Glossary

Accounts —Human Considerations objectives and performance criteria are organized
into four accounts in accordance with U.S. Army Corps of Engineers Planning
Guidelines. The four accounts are as follows:

e Environmental Quality (EQ)

e National Economic Development (NED)
e Regional Economic Development (RED)
e Other Social Effects (OSE)

Active adaptive management — The active form of adaptive management (AM)
employs management actions in an experimental design aimed primarily at learning to
reduce uncertainty; near-term benefits to the resource are secondary.

Adaptive action — A course of action to be implemented as defined in the Adjust step
(Step 5b of the AM process) if the performance of a particular management action is
not as anticipated and requires correction. In cases where the action is pre-defined, it is
referred to as a “contingency action.”

Adaptive Management (AM) — Adaptive management is a decision process that
promotes flexible decision making that can be adjusted in the face of uncertainties as
outcomes from management actions and other events become better understood.
Careful monitoring of these outcomes advances scientific understanding and helps
adjust policies or operations as part of an iterative learning process.

Alternatives —A specified combination of management actions that collectively are
deemed to meet minimum performance levels for the endangered species. In the
Problem Definition, Objectives, Alternatives, Consequences, Tradeoffs (PrOACT)
process, the trade-offs associated with various alternatives on multiple interests are
explored in order to find the alternative(s) that minimize unnecessary negative impacts
and is/are otherwise thought to be the “best balance” of impacts on a wide range of
interests. Alternatives are used to address the objectives.

AM Report — Annual or periodic report that documents new learning based on
monitoring results, evaluates progress towards meeting species objectives, and contains
recommendations for adjustments to management actions. The Annual AM Report is
contained with the Annual Report on Biological Opinion (BiOp) compliance.
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Annual Work Plan (AWP) — This document includes real estate actions, habitat
creation actions, monitoring of physical and biological responses to actions, and
research activities for a particular year within the five-year Strategic Work Plan. It is
used by product delivery teams to budget and implement management actions
annually.

Biological Assessment (BA) — A document prepared for the Section 7 process to
determine whether a proposed major construction activity under the authority of a
Federal action agency is likely to adversely affect listed species, proposed species, or
designated critical habitat.

Biological Opinion (BiOp) — Document stating the U.S. Fish and Wildlife Service
(USFWS) and the National Marine Fisheries Service (NMFS) opinion as to whether a
Federal action is likely to jeopardize the continued existence of a threatened or
endangered species or result in the destruction or adverse modification of critical
habitat. Specifically in the MRRP, the USFWS 2000 Biological Opinion (BiOp) found
that the operation of the Missouri River Mainstem Reservoir System (System) and the
operation and maintenance of the Missouri River Bank Stabilization and Navigation
Project (BSNP), as proposed by theUSACE, would likely jeopardize the continued
existence of three federally listed species: the piping plover, least tern, and pallid
sturgeon. The BiOp was amended in 2003 to note that, with additional actions
proposed by the USACE, operation of the System and the operation and maintenance of
the BSNP would not likely jeopardize terns and plovers, but would jeopardize pallid
sturgeon. In this document, the amended BiOp is referred to as the USFWS 2003
Amended Biological Opinion.

Conceptual Ecological Models (CEMSs) — CEMs are graphical depictions of an
ecosystem that are used to communicate the important components of the system and
their relationships. They are a representation of the current scientific understanding of
how the system works.

Contingency action — A pre-evaluated adaptive action that is implemented when
triggered by defined decision criteria without the need for further deliberation or
decision.

Critical uncertainties — Uncertainties that impede the identification of a preferred
alternative management action.

Critical Engagement Point (CEP) — Specific points in the formulation or
implementation phases of adaptive management when the agencies engage with the
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Missouri River Recovery Implementation Committee (MRRIC) for input. These can be
concurrent with, or in addition to, routine MRRIC plenary meetings.

Decision context — Involves defining what decision (question or problem) is being
made, why it is being made, and also describing the scope of the playing field (bounds)
for the management decision as well as its relationship to other decisions previously
made or anticipated.

Decision criteria — Broadly refers to the set of pre-determined criteria used to make
AM decisions. Performance metrics, targets, and decision triggers are considered to be
different types of decision criteria. They can be qualitative or quantitative based on the
nature of the performance metric and the level of information necessary to make a
decision.

Decision space — A term used to characterize a range of operational discretion for
flows (or potentially other actions) that is “acceptable” to stakeholders, effective in
achieving objectives, and within the bounds of actions evaluated under NEPA.
Management actions would generally occur within this region, and any operation
outside this decision space would require further coordination and approval.

Decision trigger — Decision triggers are pre-defined commitments (population or
habitat metric for a specific objective) that trigger a change in a management action.
Decision triggers are addressed in the Evaluate step (Step 4 of the AM process)
specifying the metrics and actions that will be taken if monitoring indicates
performance metrics are or are not reaching target values. In some cases, a decision
trigger may be learning a new piece of information that triggers the
Continue/Adjust/Complete step (Step 5 of the AM process).

Delphi process — The Delphi process is a method of eliciting expert opinion
(Normand et al. 1998). While many variations of the process exist, there are generally
three common features: (1) qualified experts provide their responses to a set of
guestions in a structured format; (2) the answers to these questions are synthesized
across all respondents and presented back to the same set of experts; and (3) the
experts jointly discuss the reasons for variation in the first set of responses (or lack
thereof), and through dialogue potentially revise their opinions. A modified Delphi
process was applied by Jacobson et al. (2016b) to prioritize candidate hypotheses.

Effects Analysis (EA) — The purpose of this effort is to conceptually and quantifiably
make explicit the effects of operations and actions on the listed species by specifically
evaluating the effects of hydrologic and fluvial processes on the Missouri River, as well
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as ongoing management actions under the USFWS 2003 Amended Biological Opinion
and other Mitigation actions, on the status and trends of the listed species (piping
plover, interior least tern, and pallid sturgeon) and their habitats.

Environmental Impact Statement (EIS) — A document which summarizes and
analyzes environmental impacts of a proposed action and alternatives.

Evaluation — Conduct analyses to compare measured results with anticipated
outcomes related to decision criteria for specific management actions to determine
whether the implementation should be continued, adjusted, or completed.

Event-driven reporting cycle — In addition to the annual and periodic AM reports
(on a routine reporting schedule), reporting may also be event- driven, where new
observations or data resulting from an unforeseen event suggest a decision trigger or
targets have been reached.

First increment — The suite of proposed actions evaluated in the Management Plan/

EIS that are anticipated to be implementable in the foreseeable future (~10 — 15 years).

The First Increment will include actions for pallid sturgeon for Levels 1 through 3 of the
Lower Pallid Framework to ensure NEPA coverage for future implementation.

Formal consultation - The consultation process conducted when a Federal agency
determines its action may affect a listed species or its critical habitat, and is used to
determine whether the proposed action may jeopardize the continued existence of
listed species or adversely modify critical habitat. This determination is stated in the
Service's biological opinion.

Fundamental objectives — Fundamental objectives are used to formalize the desired
outcome of the program in terms of biological response. They are derived to achieve
avoidance of jeopardizing the three species from USACE actions on the Missouri River
and articulate the ends the program is trying to achieve.

Global hypotheses — Set of possible, biologically important hypotheses, relevant to
population dynamics that are derived from conceptual ecological models.

Human Considerations (HCs) — A set of objectives with associated metrics and
proxy metrics that are related to the wide array of uses and stakeholder interests on the
Missouri River. They form the basis for some of the monitoring and decision criteria in
the AM Plan.
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Hypotheses reserve — A concept that seeks to explicitly manage the broad suite of
hypotheses developed through the (EA) and highlighted in the CEM. In this concept
hypotheses can be brought forward or moved back into reserve as information and
understanding directs. The hypotheses reserve concept includes (1) hypotheses that
are not deemed important to investigate at this time, (2) have high uncertainty and
require further investigation, and/or (3) are outside USACE authority.

Initially modeled hypotheses — Subset of working management hypotheses
determined by the USACE to be within jurisdiction and applicable authorities, and
therefore selected for modeling in Phase 1 of the (EA).

Integrated Science Program (ISP) — The component of the MRRP that is
responsible for conducting scientific monitoring and investigations. The ISP monitors
federally listed species under the Endangered Species Act (ESA), the habitats upon
which they depend, and researches and monitors critical uncertainties.

Interests (interest area) — In MRRIC, the interest areas are categories of values that
people have said are important (e.g., agriculture, hydropower, cost).

Implement — Implementation of the selected alternative.

Implementation level (or Level) — Refers to one of four classifications of action
that could be implemented to assist pallid sturgeon as part of the MRRP (see also Pallid
Sturgeon Framework). The levels include the following:

e Level 1: Research — Studies without changes to the system (laboratory studies or
field studies under ambient conditions).

e Level 2: In-river testing — Implementation of actions at a level sufficient to
expect a measurable biological, behavioral, or physiological response in pallid
sturgeon, surrogate species, or related habitat response.

e Level 3: Scaled implementation — A range of actions not expected to achieve
full success, but which yields sufficient results in terms of reproduction, numbers,
or distribution to provide a meaningful population response and indicate the level
of effort needed for full implementation.

e Level 4: Ultimate required scale of implementation — Implementation to
the ultimate level required to remove an issue.

Investigations — Research activities that are intended to generate information that
will fill the key gaps in understanding and reduce uncertainty associated with
implementation of management actions.
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Jeopardy — As defined by the Endangered Species Act (ESA), jeopardy occurs when
there is 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.

Limiting factor — A factor that controls the growth, abundance, or distribution of an
organism. For example, factors that limit the survival of terns, plovers, and pallid
sturgeon have been identified and serve to identify and organize potential management
actions.

Lower Missouri River — The reach of the river downstream of Gavins Point Dam
(RM 810) as it pertains to management for pallid sturgeon.

Management actions — Proposed or potential actions to be taken by theUSACE to
address species needs on the Missouri River. Management actions were prescribed by
the USFWS 2003 Amended Biological Opinion as Reasonable or Prudent Alternatives
or actions outside the BiOp if necessary to achieve species objectives.

Management hypotheses — Statements (in affirmative hypothesis form) that a
specific management action will be effective in eliminating factors that are thought to
be limits to population growth.

Missouri River Recovery Management Plan (MRRMP; also MRRMP-EIS or
Management Plan) — A suite of management actions that avoids jeopardizing the
continued existence of piping plovers, interior least terns, and pallid sturgeon, thereby
permitting the continued operation of the Missouri River reservoir System and the
Bank Stabilization and Navigation Program (BSNP). It includes actions proposed by
the Missouri River Recovery Implementation Committee, and complies with the
National Environmental Policy Act (NEPA) and other statutory mandates, regulatory
requirements, and authorizations. MRRMP may also refer to the 3-year process to
programmatically evaluate the MRRP and develop a suite of actions that meet ESA
responsibilities. The Management Plan or MRRMP-EIS are umbrella terms that
include the MRRMP, the Environmental Impact Statement (EIS), and the AM Plan.

Means objectives — Describe ways of achieving the fundamental objectives and
specify the way and degree to which the fundamental and sub-objectives can be
achieved. They are used to further develop management actions and alternatives and
are potentially useful in tracking progress towards fundamental objectives in the near-
term when a response in the fundamental objectives may not be detectable in shorter
time frames due to a delayed species response to management actions or other reasons.
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Monitoring — In the context of the MRRP AM Plan, monitoring is the process of
measuring attributes of the ecological, social, or economic system. Monitoring has
multiple purposes, including: to provide a better understanding of spatial and temporal
variability, to confirm the status of a system component, to assess trends in a system
component, to improve models, to confirm that an action was implemented as planned,
to provide the data used to test a hypothesis or evaluate the effects of a management
action, and to provide an understanding of a system attribute that could potentially
confound the evaluation of action effectiveness.

MRRP Adaptive Management Plan — The purpose of this Adaptive Management
(AM) Plan is to describe a formal AM process led by the USACE and USFWS in
implementing the Missouri River Recovery Program (MRRP or Program).

National Environmental Policy Act (NEPA) — Requires Federal agencies to
integrate environmental values into their decision-making processes by considering the
environmental impacts of their proposed actions and reasonable alternatives to those
actions. To meet NEPA requirements, Federal agencies may be required to prepare an
EIS.

Naturalization of the flow regime — Naturalization of the flow regime involves
incremental changes that move the flow regime towards the hydrological attributes that
would exist in the absence of dams and reservoirs, while recognizing social and
economic constraints. It does not mean matching the unaltered, historical flow regime.
Generally, naturalization refers to the process of using characteristics of the natural
ecosystem to guide elements of river restoration, but constrained by social and
economic values (Rhoads et al. 1999; Jacobson and Galat, 2008).

No-action alternative — When addressing on-going programs, the Council on
Environmental Quality defines no action as “no change” from current management
direction or level of management intensity. The MRRP No Action Alternative,
therefore, may be thought of as continuing with the courses of action being executed at
the time the Notice of Intent for the EIS was published.

Objectives — Objectives define an endpoint of concern and the direction of change
that is preferred. Objectives are concise statements of the interests that could be
affected by a decision — the “things that matter” to people. In PrOACT, objectives
typically take a simple form such as minimize costs and increase population number,
increase habitat availability.
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Pallid sturgeon framework— An organization of Missouri River pallid hypotheses
that allows for the description of activities (research to management actions), decision
criteria, uncertainty, risk, impacts, costs, time frame, and constraints.

Passive adaptive management — In passive AM, management actions are focused
on achieving resource objectives; development of knowledge through monitoring and
assessment for improved decision making is secondary.

Performance metric — A specific metric or quantitative indicator that is monitored and
can be used to estimate and report consequences of management alternatives with respect
to a particular objective. There are specific species, habitat, and economic performance
metrics in this Adaptive Management Plan.

Preferred alternative — The preferred alternative is the alternative that the agency
believes would best fulfill its statutory mission and responsibilities, giving
consideration to economic, environmental, technical, and other factors.

PrOACT decision-making model — An organized, structured decision-making
approach to identifying and evaluating creative options and making choices in complex
decision situations. PrOACT is a decision analysis approach currently employed by the
USACE in the development of the Missouri River Recovery Management Plan. It is a
technique used to provide analytical structure and rigor to values-based questions by
clarifying the consequences of alternate solutions, including the impacts on multiple
objectives. The unifying features of PrOACT analyses are that they involve: (1)
clarifying the Problem to be solved, (2) listing Objectives to be considered (usually with
associated performance metrics), (3) developing Alternative solutions to the problem as
stated, (4) estimating the Consequences of each of the alternatives on each of the
objectives in terms of the metrics (usually in the form of a consequence table of
alternatives versus objectives) and (5) explicitly evaluating the Trade-offs that are
revealed to exist between the alternatives, usually in a discursive setting.

Problem — A question or concern that is being addressed in the decision-making
process.

Program — The “Program” refers to those elements that are at the level of the overall
Missouri River Recovery Program such as the Work Plan and the Program
Management Plan.

Project Implementation Report (PIR) — Contains site-specific information,
alternative designs and project features, the anticipated benefits of the project, and
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documentation for compliance with the National Environmental Policy Act (NEPA)
disclosing the potential affects to the quality of the human environment from project
implementation.

Proxy metric — Type of performance metric. Generally, a proxy metric is an indirect
metric used to represent a natural metric like population number (e.g., number of boat
ramp days). Proxy criteria are those that correlate well with objectives that are
otherwise difficult to measure or estimate.

Quantitative predictive models — Numerical models used to predict biological and
ecological responses as a function of management or restoration actions.

Recovery plan - A document drafted by the Service or other knowledgeable
individual or group that serves as a guide for activities to be undertaken by Federal,
state, or private entities in helping to recover and conserve endangered or threatened
species.

Risk — An uncertainty coupled with an adverse consequence, ideally expressed as the
product of the two components, with uncertainty represented as a probability.

Section 7 - The section of the Endangered Species Act that requires all Federal
agencies, in "consultation™ with the Service, to ensure that their actions are not likely to
jeopardize the continued existence of listed species or result in destruction or adverse
modification of critical habitat.

Selected alternative — the alternative identified in the ROD that the agency intends
to implement

Spawning habitat — Functional spawning habitat produces a successful hatch of
embryos. For successful hatch to take place, hydraulics and substrate must be
conducive first to attraction and aggregation of reproductive adults, followed by egg
and milt release, fertilization, and deposition of eggs in a protected environment.

Species objectives — see fundamental and means objectives.

Strategy table — A visual tool for combining management actions into thoughtfully
crafted alternatives.

Structured Decision Making (SDM) — Organized approach to identifying and
evaluating creative options and making choices in complex decision situations. Itis
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used to inform difficult choices, and to make them more transparent and efficient.
PrOACT is a specific application of SDM to collaborative problem solving.

Sub-objectives — The sub-objectives are aspects of the fundamental objective
described in more detail that need to be addressed to achieve the fundamental
objective. They are intended to provide direction in the short term, provide objectives
meaningful for adaptive management, and focus efforts on the desired short-term
outcomes while contributing to the fundamental objective.

Success criteria — A qualitative or (preferably) quantitative description of the
conditions for which the parties agree that the objectives have been sufficiently met.
Usually expressed in terms of the performance metrics.

Target — Targets are a specific value or range of performance metric that define
success. Targets can be quantitative values or overall trends (directional or trajectory).

Trade-offs (also Trade-off analysis) — A trade-off occurs when one alternative
performs well on one metric but poorly on another relative to another alternative.
Reasonable people may disagree about which is the best alternative because they value
the two metrics differently; thus, value trade-offs involve making judgments about how
much you would give up on one objective in order to achieve gains on another
objective. By analyzing trade-offs, the PrOACT process tries to help find the alternative
that (1) eliminates unnecessary trade-offs and (2) that people agree is the “best
balance” of trade-offs possible.

Trigger — A form of decision criteria serving as a threshold or condition that, when
met, initiates some action or decision.

Uncertainty — Circumstances in which information is deficient. Leaning while doing
under the adaptive management process provides a framework for reducing program
uncertainties over time.

Upper Missouri River — Mainstem of the Missouri River between Fort Peck Dam
and the headwaters of Lake Sakakawea, and the Yellowstone River for an unspecified
distance upstream of the confluence with the Missouri River.

Variability — A measure of how much a set of conditions differs from the mean or
median state.

Work Plan (also Strategic Plan) — A rolling, 5-year plan outlining the management
actions, monitoring, assessment, research, and engagement needs for the MRRP. It
includes the details for the current FY and the FY+1 President’s Budget (P-bud) and
planned activities for FY+2 through FY+4 for budgeting and other purposes.
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Working dominant hypotheses — Set of plausible, biologically important
hypotheses, relevant to population dynamics of pallid sturgeon. Derived from
importance values in conceptual ecological model, scored by expert elicitation survey.

Working management hypotheses — Set of management hypotheses linking
management actions to working dominant hypotheses. Derived from pathways
identified in conceptual ecological models and matched to working dominant
hypotheses. Scored by expert elicitation survey.
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Note: An executive summary for Version 5 of the Draft AM Plan was prepared
for the MRRIC (AMPV5 Summary, 2016). It targeted those not involved in day-
to-day implementation of the program. Chapter 1 of this document serves as a
summary of the AM Plan for agency personnel and others involved in its
implementation. An executive summary will be prepared and included in the
Final AM Plan.
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Introduction

Note: This is a draft document and is subject to change. Further revision will
occur in conjunction with the Draft MRRMP-EIS.

Overview, background and context
1.11 Overview

This introductory chapter serves as an executive summary, provides a guide to the
content of the Missouri River Recovery Program (MRRP or “the Program”) Science and
Adaptive Management Plan (AM Plan), outlines the content of subsequent chapters and
attachments, and summarizes the key points and concepts in each. Chapter 1 serves as
an executive summary and provides context to the individual chapters and attachments.
Parties intending to focus on only those sections of the document most relevant to their
interests should review this chapter to obtain that context. Chapter 2 describes the
organizational structure and decision processes for the governance of the AM Plan.
Subsequent chapters focus on the plan elements addressing the listed species (Chapters
3 and 4), stakeholder interests (Chapter 5), and describe plans for data management,
reporting, and communications (Chapter 6).

The final AM Plan that accompanies the Record of Decision (ROD) will be in a modular
format so that individual sections can be extracted and used to guide implementation of
the MRRP. Periodic updating of sections is expected, particularly in the first several
years of implementation as knowledge of what is needed for efficient and effective
operation is better understood. A lesson from the handful of existing AM programs for
large-scale ecosystem efforts is the need for early adjustments to the decision process,
decision criteria, monitoring programs, data management, and reporting and
communications practices. A process that demands self-evaluation, external review, and
periodic assessment of potential change is warranted, and agencies and stakeholders
must seek and embrace the changes needed to ensure the program’s success.
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1.1.2 Missouri River Recovery Program (MRRP)

The Missouri River (

Missouri River Basin

Upper River

Fort Peck AR

Monttara

Lower River

U

Figure 1) was significantly altered in the nineteenth and twentieth centuries, including
the congressionally-authorized construction of six large reservoirs in Montana, North
Dakota, and South Dakota that constitute the Missouri River Mainstem Reservoir
System (System). The System is operated by the U.S. Army Corps of Engineers (USACE)
for multiple purposes, including flood control, hydropower, navigation, water supply,
irrigation, water quality, recreation, and fish and wildlife. Downstream of Sioux City, IA,
the river was channelized, revetted, and trained to provide a self-scouring navigation
channel. The USACE constructed, operates, and maintains this 1200-kilometer (km)
(735-mile) reach of the river under the Bank Stabilization and Navigation Project
(BSNP).
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Figure 1. Missouri River Basin showing upper and lower river reaches for pallid sturgeon and northern and
southern regions for the piping plover. System reservoirs labeled in red.

Substantial changes in flow and sediment loads due to the System, coupled with the
physical alteration associated with the reservoirs and the BSNP, are manifest in changes
to the river’s channel and floodplain habitats. The river has been reduced in length by
almost 320 km (200 miles), and as much as 12,000 kmz2 (~4600 miles?) of river-
corridor habitats have been lost (National Research Council, 2002; USACE, 2004; Galat
et al. 2005). These changes to and losses of habitat have impacted native flora and fauna
using the system, including three federally-listed species: the pallid sturgeon
(Scaphirhynchus albus), interior least tern (Sternula antillarum athalassos), and the
piping plover (Charadrius melodus) (U.S. Fish and Wildlife Service [USFWS] 2000).

The U.S. Fish and Wildlife Service (USFWS) issued a Biological Opinion (BiOp) in 2000
(see Figure 2 for an abbrevited event timeline) that found the USACE operation of the
System and the operation and maintenance of the BSNP would jeopardize the continued
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existence of the pallid sturgeon, interior least tern, and piping plover (USFWS 2000?).
This 2000 BiOp, which applies to the portion of the Missouri River from Fort Peck, MT,
to St. Louis, MO, and identified a Reasonable and Prudent Alternative (RPA) to
jeopardy consisting of several actions to be taken by the USACE. New data were
obtained regarding terns and plovers and RPA Il (Flow Enhancement), and the USACE
requested re-initiation of formal consultation and provided a biological assessment with
new proposed actions to replace the spring and summer flows element.

MRRIC
Corps establishes consensus
MRRP recommendation

USFWS . Corps EIS notice,
BiOp issued [SAP final MRRMP & EA
: report -
BiOp amended, MRRIC initated
BSINP ROD issued stood u Drafts:
WRDA  WRDA WRDA P EIS, EA &
FWCA 1086 1999 2007 AM Plan

1958 1986 1999 2000 2003 2006 2007 2008 2011 2012 2013 2016

Figure 2. Summary timeline of key events leading to this draft AM Plan,

In 2003, the USFWS provided a determination that the additional actions proposed by
the USACE 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
2003; see Figure 2). The 2000 opinion and 2003 amendment (the USFWS 2003
Amended Biological Opinion) are collectively referred to in this report as “the BiOp.”

The BiOp also called for development of an Adaptive Management (AM) framework for
resource management actions on the Missouri River, acknowledging critical
uncertainties about how the Missouri River system functions and how species will
respond to implemented management actions. For example, the 2003 Amended BiOp
noted uncertainties about the effects of the timing, magnitude, and rate of change of
releases from Gavins Point Dam on pallid sturgeon survival and that “adaptive
management is intended to address this kind of uncertainty.” Given the uncertainties
faced by the MRRP, AM provides a structured, organized, coherent, and transparent
process that assesses and evaluates management actions in relation to program
objectives so the program can make adjustments, as needed, to increase the likelihood
of achieving desired outcomes.

The USACE established the MRRP in 2006 to implement the requirements of the BiOp
and restore a portion of the Missouri River ecosystem and habitat for fish and wildlife,

1 Please see these documents for a more nuanced and detailed discussion of the findings.



ERDC/EL TR-16-XX -DRAFT/Pre-decisional/for Review and Comment 5

N

© 00N Ul dhW

10

12
13
14
15
16
17
18
19
20

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

while maintaining the congressionally-authorized uses of the river. The MRRP consisted
of the following main elements:

e construction of Emergent Sandbar Habitat (ESH) for the birds and Shallow Water
Habitat (SWH) for pallid sturgeon and development and connection of low-lying
lands to benefit pallid sturgeon

e changes to releases from the reservoirs

e research, monitoring and evaluation, and AM of the management actions through an
Integrated Science Program (ISP)

e acquisition of lands through the BSNP Fish and Wildlife Mitigation project, of which
100,000 acres were directly related to the listed species

e public involvement.

Section 5018 of the 2007 Water Resources Development Act (WRDA) established the
Missouri River Recovery Implementation Committee (MRRIC), an assemblage of
stakeholders representing local, state, tribal, and Federal interests throughout the
Missouri River Basin, to make recommendation and provide guidance on MRRP
activities. The MRRIC was stood up in 2008 and is guided by its charter and operating
procedures and ground rules (see Attachments 1 and 2). The USACE and MRRIC are
assisted by an Independent Science Advisory Panel (ISAP or Panel) and an Independent
Social Economic Technical Review (ISETR) Panel, which afford technical oversight by
providing advice on specific topics identified by the agencies and/or MRRIC.

The first set of topics presented to the ISAP dealt with expected outcomes from
managed spring pulse releases from Gavins Point Dam; metrics, monitoring,
investigations, and management actions; and AM. In their 2011 final report, the ISAP
noted that “there is not a comprehensive adaptive management plan for the recovery
program or for other recovery program components, all of which are interconnected
in their cumulative and interactive effects” (Doyle et al. 2011). They suggested that such
a plan would contain essential components of any sound AM program, including
monitoring to collect the data necessary for evaluating management actions; a process
to evaluate past and guide future management actions using established performance
metrics and decision criteria; and a means to define success or failure. The ISAP also
noted that the development of an AM plan should be preceded by and based upon an
effects analysis (EA; see Section 1.1.4) that incorporates new knowledge that has accrued
since the 2003 Amended BiOp was issued (Doyle et al. 2011). An important component
of an EA as outlined by Murphy and Weiland (2011) is the development of an analytical
framework that supports quantification of the effects of alternative management plans
upon the demographics for the species of interest. This nominally requires population
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models for the species supported by models of the habitat and other factors affecting
those demographics (see Section 1.1.5).

The BiOp also called for development of an AM framework for resource management
actions on the Missouri River, acknowledging critical uncertainties about how the
Missouri River system functions and how species will respond to implemented
management actions. For example, the BiOp pointed out uncertainties about the effects
of the timing, magnitude, and rate of change of releases from Gavins Point Dam on
pallid sturgeon survival, noting that “adaptive management is intended to address this
kind of uncertainty.” Adaptive management provides a structured, organized, coherent,
and transparent process to assess, evaluate and adjust management actions in relation
to program objectives to increase the likelihood of achieving desired outcomes (see
Section 1.1.6).

In August 2012, the MRRIC made a consensus recommendation to the USACE, which
was based upon the ISAP’s report, and included seven proposed actions:

1. An EA should be developed that incorporates new knowledge that has accrued
since the USFWS 2003 Amended Biological Opinion. As part of this analysis the
following should be observed:

a. The effects of the Missouri and Kansas River Operations on the three listed
species should be reviewed and analyzed in the context of other stressors on
the listed species.

b. The quantitative effects of potential management actions on the three listed species
should be documented to the extent possible.

c. 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 AM plans should be evaluated as guidance in
development of the CEMs and the AM strategy for the MRRP.

4. Anoverarching adaptive management strategy should be developed that
anticipates implementation of combined flow management actions and
mechanical habitat construction, and this strategy should be used to guide future
management actions, monitoring, research, and assessment activities within the
context of regulatory and legal constraints.
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5. Monitoring programs along the Missouri River should be designed so as to
determine if hypothesized outcomes are occurring and the extent to which they
are attributable to specific managementactions.

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.

The USACE and USFWS agreed to implement these consensus recommendations
collaboratively with MRRIC to arrive at a new management plan for the MRRP while (a)
using a “structured effects analysis” as proposed by Murphy and Weiland (2011), (b)
employing an AM framework, and (c) abiding by the requirements of the National
Environmental Policy Act (NEPA). The resulting process, summarized schematically in
Figure 3 and described in further detail below, led to the development of this AM plan.

Selected
Alternative
BA/ESA

Adaptive
Management
Plan

ISAP Report &
MRRIC Proposed
Actions

Effect
Analysis

Management
Plan-EIS

ISAP Recommendations CEMs Alternative formulation Targets

Synthesis of existing scientific Human considerations Performance criteria
data, information and models metrics

Management hypotheses PrOACT engagements

) ; Evidence-based hypothesis Assessment of
Overarching adaptive assessment benefits/impacts

- ;
;‘Ianaginme 4 5 Hydrogeomorphic models
esign Monitoring Programs Population models

e PR
dentify decision criteria Potential management
Evaluate entire hydrograph actions

Develop Effects Analysis
Develop CEMs
Evaluate other programs

Monitoring and assessment
Research

Decision criteria
Governance process

Figure 3. Schematic of the process leading to development of the draft MRRMP-EIS and this draft AM plan. The
AM Plan will be revised, as needed, prior to issuance of a record of decision (ROD).

The USACE published a notice in the Federal Register in August 2013 to prepare an
Environmental Impact Statement (EIS) for the MRRP and initiated the Missouri River
Recovery Management Plan (MRRMP), a multi-year planning effort to evaluate
alternatives to avoid jeopardy to the listed species in light of the findings of the EA. The
MRRMP-EIS provides a programmatic assessment of the MRRP including its impacts,
cumulative effects, and alternatives to accomplish the purposes of the ESA (primarily
Section 7), the 1958 Fish and Wildlife Coordination Act, section 601(a) of WRDA 1986,
section 334 (a) and (b) of WRDA 1999, and section 3176 of WRDA 2007. The MRRP
used the best available science from the EA to develop the integrated MRRMP-EIS and
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identify a suite of actions that meets ESA responsibilities for the federally listed species
using Corps’ authorities (see Section Error! Reference source not found.).

113 Purpose and scope of the MRRP

The purpose of the MRRP is to enable the USACE to operate the Missouri River System
(main stem reservoirs and BSNP), in accordance with the Missouri River Master Water
Control Manual, to meet its authorized purposes without jeopardizing the continued
existence of three species (piping plover, least tern, pallid sturgeon) listed under the
Endangered Species Act (ESA). The MRRP is the Corp’s umbrella program for the
following:

e compliance with the USFWS 2003 Amended BiOp on the operation of the Missouri
River Main Stem Reservoir System (System), operation and maintenance of the
BSNP, and operation of the Kansas River Reservoir System

e acquisition and development of lands as authorized by Section 601(a) of WRDA 1986
and modified by Section 334(a) of WRDA 1999 (aka, the BSNP Fish and Wildlife
Mitigation Project)

e implementation of Sections 3176 and 5018 of WRDA 2007, extending recovery and
mitigation activities on the Missouri River to the upper basin states.

The MRRP is currently focused on implementing the requirements of the USFWS 2003
Amended Biological Opinion and is structured into several unique components
including the following:

e construction of Emergent Sandbar Habitat (ESH) for the birds and Shallow Water
Habitat (SWH) with development and connection of low-lying lands to benefit pallid
sturgeon

e propagation and hatchery support for the pallid sturgeon

e research, monitoring and evaluation, and adaptive management of management
actions through an Integrated Science Program (ISP)

e public involvement

The ESA requires consultation with USFWS in the event that an agency’s action may
affect a listed species. The MRRMP-EIS is meant to serve as the basis for consultation
under the act and the development of the MRRMP-EIS, in coordination with USFWS, is
intended to result in a suite of actions that will avoid a jeopardy determination and be
implementable within the scope of the Corps’ legal authority and jurisdiction. The
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 their jurisdiction and their special expertise as a cooperating agency on the
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MRRMP-EIS. Achieving these objectives would meet the purpose and fulfill the need of
the plan.

The need to acquire and develop riparian and aquatic habitat on 166,750 acres of land,
as authorized by Section 334 of WRDA 1999 and recommended and described in the
2003 ROD (2003 ROD) for the BSNP Mitigation Project, is considered still relevant and
remains unchanged. Implementation of the mitigation project was expected to take
more than 30 years, but an annual rate of implementation was not specified given
budget uncertainties. Due to current and anticipated Assistant Secretary of the Army
(ASA) budget priorities, it is assumed that land acquisition over the implementation
timeframe for the MRRMP-EIS would continue to be focused on lands that can be used
to meet endangered species objectives while also contributing to BSNP mitigation. The
land acquisition and types of habitat development as described in the 2003 ROD are
still considered to be adequate and reasonable to mitigate the effects of the BSNP and
are recognized in all the alternatives described in the EIS. Habitat development would
be implemented on any acquired lands, which would be credited toward the BSNP
mitigation requirements.

1.1.4 Effects Analysis (EA) and modeling framework for the MRRP

The concept of an EA is rooted in the requirement within the ESA to use the best
available science when evaluating the effects that actions proposed by federal agencies
may have on listed species or designated critical habitat. Murphy and Weiland (2011)
advocated for a rigorous approach to an EA that begins with a definition of the proposed
action and the area affected. A conceptual model (or models) of the physical and
biological relationships relating the action(s) to species outcomes is prepared. Available
scientific information, including observations about the stressor and the range of
stressor conditions and information on population sizes and trends, is collected and
assessed for reliability. The next step includes assessment of the data, using
guantitative models to integrate existing information, and identifying and representing
uncertainties. The final step is to analyze the effect of proposed actions on the species to
determine costs and benefits and to identify alternatives.

The USACE adopted the ISAP’s recommendations and MRRIC’s corresponding
proposed actions regarding the EA, and contracted with an independent team to execute
the effort in August, 2013 (see Figure 2). The primary and relevant products of the EA
are summarized in a series of reports and embodied in a suite of models. Products of the
EA include the following:

e Conceptual Ecological Models (CEMSs) (Jacobson et al. 2015; Buenau et al. 2015)
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« synthesis of existing models and scientific data/information reflecting the state of
science for the species and their habitats (Jacobson et al. 2015; Buenau et al. 2015;
Fischenich et al. 2015)

« hypotheses addressing critical uncertainties (Jacobson et al. 2015; Buenau et al.
2015)

e models of reservoir operations and hydraulic conditions (Fischenich et al. 2015),
habitat availability (Jacobson et al. 2015; Buenau et al. 2015; Fischenich et al. 2015),
and species demographics (Jacobson et al. 2015; Buenau et al. 2015)

e avariety of other papers, reports, methodologies, etc., supporting the development
of species targets, management actions and alternatives, and an AM plan.

A crucial component of the EA as outlined by Murphy and Weiland (2011) is the
development of an analytical framework that supports quantification of the effects of
alternatives upon the demographics for the species of interest. This nominally
requires population models for the species supported by models of the habitat and
other factors affecting those demographics.

A modeling framework advanced for the EA (Fischenich et al. 2014) and later applied to
the MRRMP-EIS is shown in Figure 4. The framework includes a suite of hydrologic,
hydraulic, and system operation models that feed critical habitat and population models
for each species as well as provides needed input to a wide array of algorithms and
models for assessing human considerations (HC) effects. The framework includes
models to address economic considerations and structured decision input.

The model types shown in Figure 4 should be regarded as categories of models or as
model codes; in all, more than 25 individual quantitative models have been developed to
support the combined needs of the EA and MRRMP-EIS. None of these models is stand-
alone; in some way, each model serves to support another modeling need or is reliant
upon other models for inputs. The specific models used in the framework and their roles
in supporting AM are discussed in later chapters of this plan and in the appendices.
Separate manuscripts for those models are also under development. Reports detailing
the HEC-RAS and ResSim models have been prepared and used for various model
reviews (references needed). All of the models have some source of uncertainty; the
magnitude and significance of that uncertainty varies, of course, and an important
aspect of the AM Plan is to work to improve the models and reduce uncertainty where
doing so may result in better decisions.
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Figure 4. Model framework for the MRRP.

One logical extension of the EA models included projections of habitat availability and
population response for various conditions to support alternative assessments and to
develop species/habitat targets under the MRRMP-EIS. Another extension was the
development of strategies to address the uncertainties and hypotheses identified as part
of the EA, including the science, monitoring, and assessment activities identified in this
AM plan. These products evolved through interactions among the EA team, the MRRMP
Product Delivery Team (PDT), the ISAP, ISETR, the Independent Social Economic
technical Review Panel (ISETR), and MRRIC and its committees.

The model framework is indispensable to the MRRP’s implementation under AM. As
described in detail in Chapters 3 through 5, models are applied in the plan and design
phase of AM to determine where, when, and how the various management actions are
used to meet objectives. The models are again applied in the evaluation phase to assess
the implications of observed performance (population response due to monitored
habitat changes) and determine management needs (using model projections of habitat
and population for alternative management actions). The models are used to consolidate
information, predict outcomes, quantify performance, and provide information needed
by decision makers determine the best course of action under AM.
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1.1.5 AM and decision-making concepts

At its most basic level, AM has been described as doing, learning, and adjusting. In
another simplified characterization (Figure 5), the “doing” part has been expanded to
include assessing (covered by the EA); planning, designing and implementing (Steps 1
and 2); the learning includes monitoring and evaluation (Steps 3 and 4); and in addition
to adjustments (Step 5b), learning can lead to decisions to continue with
implementation (Step 5c¢) or complete/terminate the action (Step 5a). Adjustment might
involve implementing actions that have been previously assessed in the planning
process (i.e., adaptive actions) that are triggered by decision criteria, or they may involve
more intensive reformulation through the planning process. Central to a progressive AM
program is the notion that learning is a primary objective, whether the issue is a
balanced portfolio of activities at the program level or the implementation of a specific
management action.

11
4e0
@
1.3“

Figure 5. Simplified depiction of the AM process.

AM promotes collaboration, flexible decision-making through deliberately designing
and implementing management actions to test hypotheses and maximize learning about
critical uncertainties to better inform management decisions (Williams and Brown
2012). Collaborative AM is defined as “a systematic management paradigm that
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assumes natural resource management policies and actions are not static, but are
adjusted based on the combination of new scientific and socioeconomic information.
Management is improved through learning from actions taken on the ecosystem being
affected. A collaborative AM approach incorporates and links credible science and
knowledge with the experience and values of stakeholders and managers for more
effective management decision-making” (Sims and Pratt-Miles 2011).

The MRRP AM Plan includes elements of both active and passive AM. Active AM
emphasizes knowledge as an intermediate objective toward the fundamental objectives,
and uses experiments or alternative management strategies to better understand system
behavior (i.e., it is typically hypothesis-driven). The knowledge gained is fed back into
the decision-making process, improving progress toward the fundamental objectives.
Passive AM is strictly driven by fundamental objectives, considering learning gained
through monitoring as secondary to the achievement of the fundamental objectives.

Establishing and implementing a formal monitoring and AM plan allows the USACE
and USFWS to determine if the suite of actions being taken are meeting objectives and,
if not, facilitates adjustments to those actions or or the identification of new actions that
may be required. A collaborative governance process supported by clear objectives,
decision criteria, and a science program aimed at quantifying performance while
reducing critical uncertainties helps to ensure success.

1.1.6 Relationship between MRRMP-EIS alternatives and actions in the AM Plan

NEPA, in combination with the Council on Environmental Quality (CEQ) and USACE
regulations, require the USACE to prepare an EIS evaluating the impacts of a proposed
Federal action that will significantly affect the human environment. The EIS must
rigorously explore and objectively evaluate all reasonable alternatives that meet the
project’'s purpose and need. A thorough evaluation of the effects of alternatives on the
human environment is required so that an informed decision can be made in selecting
an alternative for implementation. Prior to alternative selection, the USFWS will be
consulted in order to ensure the selected alternative avoids jeopardy to the species.
Selection of an alternative will be formalized and documented in a ROD, which will be
issued by the USACE following completion of the MRRMP final EIS.

The high level of uncertainty regarding the type and extent of management actions
ultimately needed to meet the species objectives (especially for the pallid sturgeon)
requires a robust AM plan, which presents a challenge in identifying definitive
alternatives for NEPA evaluation. The approach used to address this situation was to
develop alternatives that would be initially implemented (over approximately a 15-year
timeframe) to begin the AM process. At the end of this timeframe, and potentially
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sooner, another NEPA process would be undertaken to assess any changes, due to AM
or changes in the system, in the selected alternative that would be required to meet the
ESA needs. The alternatives in the draft EIS are combinations of management actions
derived from the EA findings and further screened based on effects to human
considerations and discussions with MRRIC. Speculation regarding management
actions that may be necessary to meet the species objectives beyond the 15-year
timeframe was not considered in the MRRMP-EIS given the degree of uncertainty.
However, effects of the alternatives were evaluated using were based on an 82-year
hydrologic period of record in order to provide an indication of effects under the
variable hydrologic conditions occurring in the Missouri River basin.
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11 The Draft EIS (DEIS), released in December 2016 and accompanied by this AM Plan,

12 evaluated six alternatives (see Attachment 3 of Appendix A) and identifies a Preferred

13  Alternative. Research and related study activities needed to test hypotheses, including
14 those hypotheses for which specific management actions have not yet been identified

15  but may ultimately be required, are included in each alternative. These activities require
16  little or no ground disturbance or changes to reservoir release and do not cause effects
17  to the human environment. The research activities are thoroughly described the DEIS,
18 the draft AM Plan, and its appendices, and are key components MRRP since any of the
19  hypotheses from the EA (and potentially others not yet identified) may ultimately need
20 to be addressed in order to meet the species objectives.

21  The AM Plan describes the following:

22 1. The activities anticipated to be undertaken to assess the effectiveness of actions

23 implemented under the selected alternative,

24 2. The decision criteria used to determine if changes to management actions or to the
25 selected alternative are necessary,

26 3. Research and study activities to address hypotheses for which specific management
27 actions have not yet been identified, and

28 4. Agovernance process used to collaborate with stakeholders and make decisions.

29 The selected alternative, when one is identified in the ROD, will represent the agencies’
30 Dbest estimate of the initial set of actions needed to achieve the species objectives. The
31  Final AM Plan will accompany the EIS and serve as the implementation plan for the

32  selected alternative and the MRRP into the foreseeable future. The AM Plan identifies
33 the process and criteria to implement the selected actions, assesses hypotheses, and

34  introduces new actions should they become necessary. The USACE will develop its

35 Biological Assessment (BA) on the basis of the MRRMP-EIS “package” including the
36  selected alternative and the AM Plan. Upon incorporation into a decision document the
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Final AM Plan will serve as the implementation plan for the selected action and the
MRRP into the foreseeable future.

Establishing and implementing a formal monitoring and AM plan allows the USFWS to
determine if the suite of actions being taken are meeting species objectives that would
justify the removal or preclusion of a jeopardy determination, and if not, allows for
adjustments to those actions or identification of new actions within an AM framework.

Because the AM process may ultimately indicate the need for actions that address
hypotheses outside the scope of the selected alternative, a range of potential actions are
discussed within this AM Plan. Figure 6 is a schematic showing that the management
actions included in the Preferred Alternative are a subset of those in the AM Plan and
considered in the MRRMP-EIS, which in turn are a subset of the management actions
identified in the EA. The range of actions ultimately implemented could include those in
any of the three categories in Figure 6 as well as actions not yet evaluated. However, the
pathway to implementation, including required collaboration with MRRIC, additional
NEPA analysis, public engagement, and other requirements depends upon the category
in which the action lies (see Section 2.2.5). Only those actions that are part of the
selected alternative, as described in the ROD, could be implemented without further
requirements.

Full Suite of Management Actions
Identified in the EA

Management Actions in AM Plan
(i.e. Alternatives in MRRMP/EIS)

Figure 6. Schematic of management actions considered in the MRRMP-EIS, included in this AM Plan, and
included in the selected alternative.
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Due to the nature of the interrelated Federal actions on the Missouri River, the
MRRMP-EIS employed a programmatic NEPA EIS, which enables the USACE to tier
future project proposals from the overarching programmatic EIS analysis, helping to
streamline future environmental reviews. CEQ regulations define tiering as covering
“general matters” in policy or program EISs with subsequent tiered or narrower
environmental analyses, while referencing the general discussion and focusing on the
project-specific impacts important to the decision maker. This approach is well suited to
the MRRP, as it integrates very well with AM. A programmatic EIS facilitates
responsiveness when monitoring indicates change to Federal actions because objectives
are not being met or new scientific understanding dictates alternative strategies, thus
strengthening the implementation of the plan. Implementation of specific projects or
management actions may require subsequent analysis that can be tiered from the EIS. If
the AM process provides new and significant information that requires actions not
included within the range of impacts and alternatives considered in this EIS, additional
NEPA analysis will be required. These considerations are described further in Chapter 4
of the DEIS and in Section 2.4.5 of the AM Plan.

1.2 Adaptive Management (AM) governance

Chapter 2 addresses the governance of the MRRP AM Plan, including a description of
what decisions need to be made, who would be involved in the decision-making process,
how decisions would be made, and when they would be required. Effective systems of
governance contribute to trust-building, knowledge generation, collaborative learning,
understanding of preferences, and conflict resolution. The proposed governance
structure and process for the MRRP is intended to achieve the program’s aims and to
promote collaboration among the lead agencies, MRRIC, and others, while maintaining
the statutory decision-making responsibilities of each agency. While there are lessons to
be learned from other programs, there is no one-size-fits-all strategy; governance of the
MRRP needs to be designed for the MRRP, and be flexible enough to evolve as needed.

1.2.1 AM decision needs

Governance of the MRRP involves making decisions about topics ranging from highly
technical considerations, such as the selection of monitoring sites and sample sizes, to
policy- and value-laden issues, such as whether to adjust reservoir operations criteria.
Major policy decisions are made by the Corps’ Division and District Commanders—
subject to their authorities and appropriations—with input from the USFWS, MRRIC,
and the public, when appropriate. Some decisions are a joint USACE and USFWS
function (e.g., changes to targets, decision criteria, or management actions). The MRRIC
works closely with the USACE and USFWS (agency) leaders, providing input on a full
range of decisions, and may provide consensus recommendations on any decision.
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Section 2.2 describes the various decision needs, organized according to the AM cycle
(Figure 5) and at three levels of responsibility: oversight, management, and
implementation. Overlapping needs for the birds and fish are discussed in Section 2.2.2.
Program activities generally focus separately on the species, as there are few synergistic
or antagonistic effects from the proposed management actions due to the geographic
and temporal differences in species life-cycle needs and the limited scope of the actions
in the Preferred Alternative. However, decisions may be substantially affected by
unpredictable (in the long-term) processes and conditions, such as basin runoff and the
intermittent need to create ESH. Balancing species needs that differ over time requires
ongoing analysis, planning, risk management, and flexibility, and may require
acceptance that one or more objectives may not always be met.

Several processes external to the MRRP may impose important constraints on the
timing of decisions, WP development, engagement and implementation of the MRRP
(see Section 2.2.3). The most significant of these are the Corps’ annual budget process
for Civil Works and the development of the Annual Operating Plan (AOP) for the
Missouri River Mainstem Reservoir System (System).

A recent study of judicial decisions on AM programs cited lack of decision criteria as one
of three key deficiencies that could lead to overturning of agency practice by the courts
(Fischman and Ruhl 2016). This AM Plan provides numerous decision criteria that
indicate actions based on performance of preceding actions, System status, species
populations, or results of hypotheses testing (see Section 2.2.4). New information or
understanding can inform adjustments to decision criteria, targets, MRRP objectives,
scope, or even MRRP governance structure and process itself (see Section 2.5).

Decision criteria are used in the MRRP to accomplish the following:

e define requirements for compliance purposes (e.g., ESA, NEPA, USACE policies)
e ensure that decisions incorporate best available science

« facilitate complex or time-sensitive decisions

e provide a clear(er) roadmap for participants (i.e., they define the decision space).

Section 2.2.5 discusses the NEPA EIS process and how it affects decisions related to the
implementation of management actions. The MRRMP-EIS employed a programmatic
NEPA EIS, which enables the USACE to tier future project proposals from the
overarching programmatic EIS analysis. Site-specific NEPA assessments may be
required in order to implement some elements of the Selected Alternative included in
the ROD, while others with adequate coverage in the EIS will be fully implementable.
Actions outside the ROD that may later be identified for implementation through the
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AM process will require supplemental NEPA analysis and, if they involve flows, will
require updating of the technical criteria in the Master Manual.

1.2.2 Program composition, roles, and responsibilities

As proposed in the AM Plan, governance starts with interagency teams working
together, with the support of a Technical Team to interpret what has been learned to
date and to apply that knowledge to future decisions. The Bird, Fish, and Human
Considerations (HC) Teams, which include component MRRIC Work Groups (WGS)
that provide expertise and perspective while also keeping the full MRRIC apprised of the
teams’ activities, propose management actions, monitoring, and assessment. The
Management Team integrates the proposals from the Implementation Teams into a
draft Work Plan (WP) that is reviewed by agency leadership and the MRRIC. Figure 7
shows the elements that make up the basic governance structure for the MRRP.

p— o £
MRRIC ] [ Agency Leadership (Oversight)
\ J
' & =
Agency Management Team
Corps/USFWS
L% 7
Implementation Level z
| -
i T
2 4 Bird Team N\ Fish Team h 4 HC Team ) g
& @
Q
‘g Corps/USFWS Corps/USFWS Corps/ USFWS e
T Implementation Implementation Technical Staff g
g_ Staff Staff o
] 8
-g e — T m———— s m—— LS E
= ||| sirdpm  if}i  Fishem  ili  MRRICPM | | 88
'l Water Mgt. Rep. E i Water Mgt. Rep. ! 'l Water Mgt. Rep. || | E
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1 R | 7 B P N .
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[ Technical Team

Figure 7. The proposed governance structure for AM of the MRRP.

A Technical Team patterned after the EA provides a non-decisional technical support
function for the program (see Section 2.3.4). The Technical Team analyzes data,
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conducts studies, and generates information used by the other teams for developing
decisions. The Technical Team includes subject matter expertise in ecology,
biostatistics, hydrodynamics, fluvial processes, decision analysis, river operations, and
socio-economics, and includes individuals with expertise and experience in assimilation
and analysis of information related to plovers, pallid sturgeon, and the
hydrogeomorphology of the Missouri River. Composition of the Technical Team may
include Federal and state agency personnel, university professors, and contractors
selected to address the underpinning science for the program. The Technical Team is
overseen by the AM Program Manager (AM PgM) through the Integrated Science
Program (ISP). Section 2.3.5 discusses the role of the ISP in overseeing much of the
contracting and implementation of the research, monitoring, and assessment for the
program. Attachent 14 of Appendix A provides details on the operation of the ISP.

Bird and Fish Teams comprised of agency implementation personnel and MRRIC WGs,
and overseen by the Bird and Fish PgMs, respectively, serve to filter the science and
performance information provided by the Technical Team, assess site characteristics
and alternative designs for management actions, consider model predictions of future
conditions, and make prioritized recommendations to the Management Team regarding
management actions for consideration as part of the WP. A description of the teams and
their decision responsibilities is provided in Section 2.3.3.1.

Decisions related to the WP process by the Management Team also receive input from
the HC Team, which is comprised of agency managers and technical experts together
with the MRRIC HC WG (see Section 2.3.3.2). The HC Team reviews and makes
recommendations for monitoring and assessment associated with the effects of MRRP
actions on HC interests. The Management Team, comprised of senior agency managers
(Section 2.3.2) uses input from the species and HC teams and formulates a draft WP for
consideration by agency leadership and the MRRIC. The species teams make some on-
the-ground implementation decisions, and the Management Team has a number of
responsibilities beyond development of the WP, mostly associated with budgeting,
resource allocation, product delivery, collaboration, and communications.

Each agency has the sole authority and jurisdiction to make decisions appointed it by
law. Senior leaders for the agencies provide oversight for the MRRP and are the ultimate
decision makers. The Corps Northwestern Division (NWD) Commander sets direction
for the Program, while the District Commanders are responsible for its execution. The
NWD Director of Programs provides the day-to-day oversight of the MRRP, frequently
represents the USACE in meetings with the MRRIC and/or USFWS, and may make
decisions related to the development of the WP, scheduling, resource allocation, and
other similar programmatic issues. The Region 6 Director is responsible for input and
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decisions for the USFWS, while the Assistant Director for Ecological Services is the
USFWS counterpart to the NWD Director of Programs. The Oversight level of the MRRP
is described in Section 2.3.1.

In addition to the senior leaders and teams described above, Chapter 2 outlines the roles
and responsibilities of certain groups supporting leadership, including the ISP (Section
2.3.5), the Executive Steering Committee (ESC) (Section 2.3.6.1) and the Issue
Resolution Board (Section 2.3.6.9). Chapter 2 also provides descriptions of a number of
the key positions supporting the Program’s oversight (see Section 2.3.6).

The (MRRIC) represents stakeholder interests for the MRRP. The MRRIC provides the
agencies with input on the Program’s implementation, including recommendations for
changes to the implementation strategy from the use of AM. An overview of MRRIC role
and responsibilities is provided (Section 2.3.7), following a set of guiding principles, an
articulation of the MRRIC process and operating rules, and description of the levels of
engagement. Section 2.3.7.2 outlines the value and role of WGs to interface between the
MRRIC and the agencies on technical issues. By immersing in the science and
participating in related deliberations, WGs provide an effective means to build trust,
increase knowledge, and promote good decision-making that minimizes impacts to
stakeholder interests. The chapter describes the role of an Independent Science
Advisory Panel (Section 2.3.7.3) that provides review and guidance on science matters
(Section 2.3.7.3), and a Third Party Science Neutral (TPSN, Section 2.3.7.4), which
manages the Advisory Panel. The roles of basin states, other Federal agencies, and
Tribes outside the MRRIC collaborative process are addressed in Section 2.4.6.

1.2.3 AM decision process

The MRRP employs a rolling, adaptive, 5-year Work Plan. Because of the uncertainty
regarding some of the management actions required to meet species needs, future
implementation decisions for the MRRP depend upon the performance of earlier actions
and results of research addressing critical uncertainties (see Section 0). Knowledge
gained from project and system performance informs adjustments to the WP. The
process is constrained by several factors, most notably the timing of the Corps’ budget
cycles, which dictate that updates to the WP include only minor adjustments to the
current fiscal year (FY) and the following FY (FY+1) budgets; center on development of
the FY+2 activities for budgeting purposes; and include anticipated needs for later years
(FY+3 and FY+4).

The processes and procedures by which the decisions are made are summarized in
Section 0. The annually recurring engagement process for the MRRP revolves around
science updates and the generation and sharing of information about program
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performance, then using that information for the development/adjustment of the WP.
Figure 8 provides an overview of the process, which recurs each year for the Program.
The elements in the figure are described in Section 2.4.2.1.

In the beginning of each FY, the Technical Team meets with other entities at a Fall
Science Meeting to discuss the previous year’s activities and to determine emerging
analytical needs and needs for modification of research plans. The Technical Team
would then assess actions implemented to date and the overall program performance;
summarize significant findings from research, monitoring, and assessment; update the
conceptual ecological models and hypotheses; make model projections of habitat and
species populations; assess Reservoir System status; and undertake other tasks or
studies needed to support decisions (Section 2.4.2).

Information generated by the Technical Team would be presented at an AM Workshop
held each February to provide an opportunity for USACE and USFWS decision-makers,
technical staff, contractors, and MRRIC to discuss the results of research and
monitoring for the previous year and plans for upcoming years (Section 2.4.3). The Bird
and Fish Teams would use information generated by the Technical Team to develop a
set of prioritized actions and program guidance for each species. The HC Team reviews
monitoring and assessment results related to the program’s effects on HC metrics and
considers needed adjustments to the monitoring and assessment strategy. The Teams
(including the MRRIC WGs) would meet during and immediately following the AM
Workshop to prepare a report of recommendations and prioritized actions to submit to
the Management Team. The MRRIC WGs may prepare a separate joint WG Joint Report
to MRRIC and the agencies.

The Management Team would draft updates to the WP (Section 2.4.4) by integrating
recommendations and program guidance from the Bird, Fish, and HC Teams, and
applying a programmatic perspective that considers many factors, including the existing
WP makeup, guidance and direction provided by agency leadership, budget trends, the
status of the science, risk management, and effects on authorized purposes. A draft of
the revised WP would be prepared in early March and provided to the agencies and
MRRIC for review and comment. Proposed revisions would be discussed at MRRIC
meetings and by webinar, as needed. Additional analyses and adjustments could be
made during this process depending on the feedback received from agency leaders or
MRRIC. MRRIC may elect to provide a consensus recommendation at their June
meeting prior to the agencies’ finalizing any adjustments to the plan.
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Figure 8. Process map depicting the proposed governance activities to be undertaken annually by the USACE, the USFWS, and the Missouri
Implementation Committee (MRRIC) in the implementation of Adaptive Management for the Missouri River Recovery Program.

River Recovery
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Section 2.4.5 presents the process for considering new management actions, outside
those in the ROD. A number of examples built around “decision workflow diagrams” are
detail the flow of information, products, and resulting decisions and indicate who is
involved in each (see Section 2.4.6). The timing of decisions is important, though
constrained by many factors, so the section uses timelines accompanying some of the
workflow diagrams as examples. It also addresses how the Annual Operating Plan (AOP)
for water management fits in, and does so for the Corps’ budgeting process as well.
Collectively, these processes along with the MRRIC engagement process, help to define
the overall operation of the AM Plan and indicates where issues might arise.

1.24 Protocols and procedures

A process section identifies a number of protocols and procedures that are necessary for
the administration and implementation of, and changes to the AM Plan (Section 2.5).
These include, for example, the procedures or protocols for changing the governance
structure, resurrecting reserve hypotheses, dispute resolution, and addressing cultural
resources uncovered during operations, as well as a host of other considerations. Details
of these procedures are presented as attachments to Appendix A (note: some are
placeholders — the details are yet to be developed or are in review/revision).

1.2.5 Other key points and issues

Governance for the MRRP is likely to evolve over time as lessons are learned about how
collaboration should occur and as program needs change. To that end, routine and
periodic reviews of the effectiveness of the program’s governance are needed, along with
a mechanism for change. As trust and understanding develop, decisions may be
delegated to lower levels and collaborative engagements will likely become less formal
and more effective. Section 2.5.6 lays out the processes for routine and periodic reviews
and the process for adapting the governance to fit learning and evolving program needs.

1.3 AM for plovers and terns

Managing for piping plovers and interior least terns largely involves ensuring sufficient
availability of ESH to support nesting and foraging for plovers, which the USFWS has
determined also meets habitat needs for terns, while accounting for any benefits to bird
populations from use of reservoir shorelines. Habitat and population models developed
for the plovers provide a powerful planning tool for managing the program, but
uncertainty about parameter estimates in the habitat models, coupled with observation
errors and uncertainty about dispersal, demographic rates, and their trends in the
population models provide significant opportunities for improvement in understanding
and management decisions.
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The greatest near-term source of uncertainty is in estimating future flows, which drives
ESH availability. Managers will be required to make decisions about how much ESH to
create annually and how best to create it with consideration of the risk of falling short of
ESH targets. AM will likely revolve around the above issues, but opportunities exist for
meaningful improvements to the ESH construction methods, predator management,
and foraging habitat, among other things. Questions regarding the long-term availability
of sediments for building ESH in the riverine reaches will challenge team members to
find ever more efficient mechanisms to build and sustain needed habitat.

1.3.1 Bird objectives, uncertainties, and targets

The overall objective for piping plovers and least terns is to prevent USACE activities
from jeopardizing the continued existence of both bird populations in the Missouri
River. Objectives must be met for the Northern Region (Lake Sakakawea, Garrison
Reach, and Lake Oahe, see Figure 1) and the Southern Region (Fort Randall Reach,
Lewis and Clark Lake, and Gavins Point Reach, see Figure 1). Specific sub-objectives
pertain to long-term population persistance, population growth, increasing and
maintaining breeding success, and maintaining geographic distribution (see Section
3.1.1).

The EA built upon the Conceptual Ecological Models (CEMSs) developed in 2013,
identifying critical uncertainties, management hypotheses, and a suite of associated
actions (see Section 3.1.2.4, Section 3.1.2.5, Table 1) that can be used to affect bird
populations. These overarching scientific uncertainties are the following:

e How much habitat is needed to maintain a resilient population of birds, and how

should it be distributed in space and time?

e How are the Missouri River populations of plovers and terns affected by migratory

and metapopulation dynamics?

e How will long-term changes in climate and channel morphology affect habitat and

species management?

e How can the bird AM program buffer against natural (especially hydrologic)

variability and uncertainty for long-term success?

e How can the bird AM program buffer against institutional and socioeconomic

variability and uncertainty for long-term success?

The management uncertainties, actions, and hypotheses are summarized in Table 1 and
are discussed in Section 3.1.2.5.
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Table 1. Critical uncertainties related to bird management actions and associated management hypotheses.

Management Critical

Uncertainties

Actions

Management hypotheses

Creating New Habitat

What is the most effective
and efficient way of
creating habitat within the
larger context of
management and uses of
the Missouri River?

a. Are there effective and
implementable ways of
using flow modification to
provide and enhance
habitat availability and
quality?

b. Can habitat be
mechanically created in an
effective and sustainable
manner?

c. What are the effects of
habitat creation actions on
HCs?

Habitat-creating
flows

Habitat-creating flows of sufficient magnitude and duration
increase the area of nesting/brood rearing habitat and
foraging habitat on the river by increasing deposition,
assuming sediment is available, thereby increasing
fledgling productivity.

Mechanical
habitat creation on
river

Mechanical habitat creation of sandbars in river segments
increases nesting/brood-rearing and foraging area, which
increases survival of eggs to chicks and chicks to
fledglings by reducing predation and increasing food
availability.

Mechanical habitat creation of sandbars in river segments
increases nesting/brood-rearing and foraging area relative
to the condition and availability of habitat at other
breeding areas, thus increasing the number of adults
through net immigration from other areas.

Mechanical Mechanical habitat creation of habitat on reservoir
habitat creation on | shorelines/islands increases nesting/brood-rearing and
reservoirs foraging area, which increases survival of eggs to chicks
shorelines or and chicks to fledglings by reducing predation and
islands increasing food availability.
Mechanical creation of habitat on reservoir shorelines or
islands increases nesting/brood-rearing and foraging area
relative to the condition and availability of habitat at other
breeding areas, thus increasing the number of adults
through net immigration from other areas.
Mechanical Mechanical habitat creation of habitat other than ESH or in
creation of segments outside of the current ESH scope increases

hydrologically-

connected non-
ESH habitat on
river segments

nesting/brood-rearing and foraging area, which increases
survival of eggs to chicks and chicks to fledglings by
reducing predation and increasing food availability.

Mechanical habitat creation of habitat other than ESH or in
segments outside of the current ESH scope increases
nesting/brood-rearing and foraging area relative to the
condition and availability of habitat at other breeding
areas, thus increasing the number of adults through net
immigration from other areas.




ERDC/EL TR-16-XX -DRAFT/Pre-decisional/for Discussion Purposes Only

26

Maintaining Existing
Habitat

To what extent can
maintaining existing habitat
contribute to population
objectives compared to
creating new habitat?

a. Does maintained habitat
improve habitat metrics
and support production
equivalent to new habitat?
b. Can flow be used to
maintain habitat without
increasing net erosion?

Modification or
augmentation of
existing sandbars

Modification or augmentation of existing sandbars
increases nesting/brood-rearing and foraging area, which
increases survival of eggs to chicks and chicks to
fledglings by reducing predation.

Modification or augmentation of sandbars increases
nesting/brood-rearing and foraging area, which increases
food availability and hence survival of chicks to fledglings.

Modification or augmentation of existing sandbars
increases nesting/brood-rearing and foraging area relative
to the condition and availability of habitat at other
breeding areas, thus increasing the number of adults
through net immigration from other areas.

Vegetation Vegetation removal increases nesting/brood-rearing and

removal foraging area, which increases survival of eggs to chicks

(spraying/mowing) | and chicks to fledglings by reducing predation (by

on river/on increasing area and by removing cover for predators).

reservoir Vegetation removal increases nesting/brood-rearing and
foraging area, which increases survival of chicks to
fledglings by increasing food availability.
Vegetation removal increases nesting/brood-rearing and
foraging area relative to habitat condition and availability
of at other breeding areas, thus increasing the number of
adults through net immigration from other areas.

Habitat- Habitat-conditioning flows are not of sufficient magnitude

conditioning flows

and duration to create new sandbars, but scour vegetation
or deposit new sediment on existing bars, increasing the
area of nesting/brood-rearing habitat, thereby increasing
fledgling productivity.

Improving Availability of
Existing Habitat

To what extent can
improving existing habitat
availability through flows
contribute to population
objectives compared to
creating new habitat?

Reservoir water
level management

Declining reservoir water levels between years and/or
steady or declining water levels during the nesting season
increases the area of suitable nesting/brood rearing and
plover foraging habitat on the reservoirs, thereby
increasing fledgling productivity.

Lowered nesting
season flows

Lowered nesting season flows increase the area of
suitable riverine nesting and brood rearing habitat and
foraging habitat, thereby increasing fledgling productivity.

Population Protection

To what extent can
population protection
actions positively
contribute to the success of
birds on the Missouri

River?

Flow management
to reduce take

Steady or declining reservoir levels and/or river flows
during the nesting season increases survival from egg to
chick and chick to fledgling by reducing the risk of nest
inundation and chick stranding and by maintaining or
increasing foraging habitat.

Predator removal

Predator removal increases survival of eggs to chicks and
chicks to fledglings.

Nest caging

Nest caging protects plover nests from predators,
increasing survival of eggs to chicks, though survival of
adults may be negatively affected by cages.

Human restrictions
measures (signs,
barriers,
education)

Human restriction measures reduce activity on nesting
and foraging habitat, increasing survival both by
decreasing direct mortality and indirect effects on survival
caused by stress.
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A suite of models that relate reservoir operations, river flows, ESH availability, and bird
populations is discussed in Section 3.1.2.3. The models provide a mechanism for
projecting the probability distribution of future habitat area and bird population size.
Using historical hydrological data, the models were applied to help establish targets for
habitat based on a population viability analysis (see Section 3.1.1 for information on the
models). Targets are presented in Section 3.2.3 for both ESH (see Section 3.2.2.1) and
species metrics (see Section 3.2.2.2).

ESH targets for the Northern and Southern Regions are presented as a range of
standardized ESH values (number of acres above a reference elevation) that should be
met in 3 out of 4 years, and exceedance values for available ESH (number of acres at the
highest stage during the nesting season) that must be met on a rolling 12-year average
(see Table 2).

Table 2. Summary of standardized and available ESH acreage targets.

Acres of ESH
Northern Region Southern Region
2.5%ile Median | 97.5%ile |2.5%ile Median | 97.5%ile
Standardized ESH Acres| 200 428 1996 264 782 3907
Available ESH | 75% 140 210 470 280 370 700
Acres Exceeded| 50% 380 630 1000 460 720 1580
for Percentage of | 2505 770 1420 2010 780 1370 3285
Years| 100 1340 2230 | 3625 1130 2320 | 5275

Quantitative targets are provided for the piping plover only; the USFWS has determined
that, by meeting the plover habitat objectives, the USACE will also fulfill least tern
habitat needs for the Missouri River. Quantitative targets for the least tern may be
added pending decisions regarding delisting and development of conservation plans.

13.2

Implementing, monitoring, and evaluating bird actions

Implementers of the MRRP will be faced with decisions about the above management
actions with limited knowledge of future conditions that could significantly affect the
amount of habitat and species populations, and without knowing precisely how the
habitat and species will respond to those uncertain conditions. The role of AM in

managing the birds is to improve decision-making in light of an uncertain future system
state—an uncertainty that can never fully be resolved—and through improved
understanding of how the system functions and responds to various management
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actions. This, and the need to balance multiple and sometimes competing objectives for
species and HCs, supports the use of a “toolbox approach” wherein many management
actions and options are available to accommodate natural variability and socioeconomic
uncertainty (see Table 1). The initial set of management actions in the toolbox, and their
specifications, will be determined by the action agencies in collaboration with MRRIC
and specified in the ROD. As the AM Plan is implemented, knowledge gained about the
performance of implemented actions, including their effects on HC objectives, will be
used to make adjustments that increase their effectiveness. New knowledge may also
result in the addition or removal of management actions from the toolbox. Decisions
about such changes will be evidence-based and made in collaboration with MRRIC. HC
metrics (discussed in Chapter 5) are also identified in Chapter 3 where applicable to
management actions for the birds.

The following metrics will be used when testing the hypotheses in Table 1 and to support
management decisions (see Chapters 2, 3 and 5):

e Habitat metrics
o0 Standardized ESH (acres)
0 Available ESH (acres)
0 Available shoreline (feet)
0 Inundation during the nesting season (feet)
e Species metrics
o Population size
o Population growth rate
o Fledge ratio
e Metrics of management conditions
0 Standardized ESH (acres) and distribution
0 Vegetated habitat (acres)
o0 Storage in reservoirs (million acre-feet) and planned releases (cubic feet per
second [cfs])
o Tributary flows (cfs) and downstream stage (elevation)
0 Bird population density (adults/acre)
o Budget ($)

Some of these metrics have historically been collected under the Tern and Plover
Monitoring Program. Revisions to the monitoring program, which are under
development, will be described in Section 3.3 when completed.

Section O provides important details for each of the management actions under
consideration in the MRRMP EIS, including a description of each action,
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implementation criteria, constraints to implementation, performance metrics, HC
metrics, uncertainties and needed research, criteria for adjusting an action, and the
decision and collaboration level. Details are provided for actions in the Preferred
Alternative and for those considered in other alternatives. Following the ROD, actions
included in the Selected Alternative will be available for full implementation, while
actions evaluated but not included may be considered for research or pilot projects.
Section 3.2.4.3 includes management actions not evaluated in the MRRMP EIS. These
actions have greater uncertainty about effectiveness but have been identified as
potential actions that should be evaluated through research, modeling, and pilot
projects. The evaluation process includes assessing ESH and population status,
management needs, hypotheses, and the updating and validation of predictive models.
Assessment of ESH status involves the use of the models, along with remotely sensed
imagery, to determine both standardized and available habitat during nesting and
fledging seasons. ESH acreage relative to median and 95% confidence intervals for
targets, along with trends, are evaluated for planning ESH creation needs (see Section
3.5.1; also see Table 2). Evaluating population requires assessment of population
resiliency under current management conditions through modeling and assessment of
observed fledge ratios and population growth and their trends (see Section 3.5.2).

Section 3.5.3 provides guidance for the overall evaluation of status and management
needs. Table 3 (reproduced from Table 35) categorizes ESH and species status and
communicates a recommended management pathway (e.g., continue, increase, or
decrease current rates of habitat creation). An evaluation of management conditions
including system storage, snowpack, ESH condition, vegetation and predator status,
budget, and the pallid sturgeon research and management needs provides
understanding of how the decision space may be constrained (see Section 3.5.4).

Chapter 3 also discusses the evaluations needed to address new information (Section
3.5.5), evaluate key relationships, hypotheses, and science questions (Section 3.5.6),
update and validate models (Section 3.5.7), deal with ancillary information (Section
3.5.10), and assess unexpected outcomes (Section 3.5.11).
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Table 3. Matrix for characterizing status and needs for ESH acreage and bird population. FR = Fledge Ratio
(Number of fledglings observed / [number of breeding adults/2]); A = lambda (population size in current year /
population size in previous year).

Emergent Sandbar Habitat Status
Population Acreage < Lower Lower Bound < Median < Acreage < Upper Bound <
Status Bound Acreage < Median Upper Bound Acreage
GROWING On.tra.ck to meet Meeting objectives Meeting objectives Exceeding objectives
objectives
POPULATION Status: More birds
Status: Small Status: Moderate Status: Moderate to | and much more
population OR population, not large population, not | habitat than needed
density dependence | habitat limited habitat limited
less than expected Need: Maintain
FR and A . - . .
Need: Continue Need: Maintain habitat quality
> target Need: Continue pace | habitat creation at existing acreage and
of habitat creation current or slower quality
pace
STABLE Unlikely to meet Meeting objectives Meeting objectives Exceeding objectives
objectives
POPULATION Status: More birds
Status: Small to Status: Moderate Status: Moderate to | and more habitat
moderate population, | population, habitat | large population than needed
becoming habitat may become limiting
FRand A e Need: Maintain Need: Maintain
Need: Continue pace |existing acreage and | habitat quality
= target Need: Increase rate | of habitat creation quality
of habitat creation
Will not meet Unlikely to meet Potential reversal Reversal
DECLINING objectives objectives
POPULATION
Status: Small to large | Status: Moderate to | Status: Large Status: Large
population, very large population, population returning | population returning
habitat limited habitat limited towards equilibrium | towards equilibrium
OR density
FRand A Need: Rapidly Need: Increase pace | Need: Continue pace dependence much
< target increase rate of of habitat creation | of habitat creation | higher than expected
habitat creation and maintain habitat
Need: Maintain
habitat quality,
consider maintaining
acreage
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1.3.3 Decisions and planning contingencies

The decision process, decision criteria, necessary information and model projections, as
well as guidelines and decision criteria for proceeding with specific management actions
are presented in Section 3.6. This section also covers steps to be considered if objectives
are not being met. Decisions can range along a continuum from implementing the same
actions as in previous years to adjustments of varying degree including changing action
specifications or criteria, adding new management actions, and changing targets or
objectives. The decision process generally involves using new information from
monitoring and research, modeling of habitat and population response, and
management conditions (see Error! Reference source not found.). Contingency
plans that provide a pre-specified roadmap to decisions are identified where feasible
owing to their efficiency and effectiveness; however, the system is too complex and
variable to pre-specify every contingency in a way that would be preferable to on-the-
ground management decisions employing available information. Decisions are outlined
for those actions evaluated in the MRRMP-EIS, not just those in the preferred
alternative, to provide an overview of the full range of management possibilities prior to
the ROD and should actions be added or expanded following the ROD and/or during the
course of AM.

A Change targets

Status vs. Targets / and/or objectives

Habitat
Populations

Add or remove
% actions from current

/
/ set
0
5

System Knowledge
Monitoring
Research
Predictive models

Different actions
within current set

™\ Same actions,
different extent

Management
Conditions
Hydrology
Habitat
Populations
Budget

Governance/Engagement }

Figure 9. Factors affecting AM decisions for birds and the nature of those decisions.

The incremental costs and benefits of any management action(s) are considered during
the decision cycle (as part of the WP development process). When more than one
management action is possible, combinations and degrees of intensity for each action
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should be considered to arrive at an optimum, or at least a preferred alternative. The
predictive models are necessary tools for these decision-support efforts. They also
provide a means of quantifying the risks associated with any decision. Model projections
of management actions are discussed in Section 3.6.2.1.

Decisions about how to create ESH (mechanical vs. flows) are discussed in Section
3.6.3.1. (That description includes flow modifications analyzed in the MRRMP EIS but not
included in the Preferred Alternative.) As previously identified, these decisions largely
turn on the amount of ESH needed as determined from the assessment stage, coupled
with an estimate of available budget (e.g., are funds available to mechanically construct
the full amount needed?), the potential for using flows (e.qg., is system storage sufficient
and other conditions generally acceptable to the needed magnitude and duration of flow
releases?), and assessments of potential HC effects (positive and negative), synergistic
interactions, additional information learned, and pallid sturgeon management needs.
Close collaboration is required prior to implementation of any habitat-creating flows,
decisions to do so must be made at the Oversight level and other policy requirements
(e.g., NEPA evaluation, adjustments to Master Manual criteria) must be fulfilled.

Section 3.6.3.5 discusses decisions about whether to lower nesting season flows.
Flexibility to do so exists within the current technical criteria in the Master Manual
under some hydrologic conditions. Lowered summer flows can expose more nesting
habitat and delay creation of new ESH (see Section 3.6.3.5). Collaboration on lower
nesting season flows (within current Master Manual criteria) occurs through the AOP
process, as has been practiced in the past and/or communicated to stakeholders if made
in real time by the Missouri River Basin Water Management Division (MRBWMD). If
lowered summer flows as a deliberate, planned activity are anticipated, or if adjustments
to the Master Manual would be required to accommodate more substantive flow
management, a highhigh level of collaboration including public involvement would
occur, and those decisions would be made at the Oversight level.

Decisions about modifying existing habitat (Section 3.6.3.4) and predation management
(see Section 3.6.3.6) build upon existing knowledge and practice for these activities, as
well as proposed monitoring that should enhance understanding of key relationships for
these factors. The Management and Bird Teams generally make these decisions with
lower level collaboration and related actions would be included in the WP.

Decisions related to experiments and research activities are discussed in Section 3.5.6.
In addition to research targeting biological and management hypotheses, opportunities
for experimental implementation of management actions can be exercised to develop
more productive, efficient, and cost-effective means of achieving objectives. For
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example, improvements in construction methods and resource (sand/sediment)
utilization may make mechanical construction more feasible. Similarly, innovative
methods for reducing erosion of ESH or managing vegetation and predators can extend
the life of existing ESH and help meet bird targets. Even improvements to monitoring
methods and more efficient analytical methods provide potentially significant
opportunities for programmatic cost savings and more effective decision-making.
Collaboration on research and experimental management actions will vary depending
on the nature of the activity, but would generally be consistent with any management
action included in the WP.

As models and scientific understanding are updated to reflect learning, the ESH targets
are recalculated to promote more efficient management. This occurs often enough to
allow learning to improve management outcomes, but not so frequently as to hinder
reasonable planning and assessment processes. Decisions to update habitat targets to
reflect learning or to revise targets or target criteria are addressed in Section 3.6.5.
Changes to the numerical targets to reflect new scientific understanding would be a
relatively routine process, but may warrant reviewed by the ISAP. Changes to target
criteria, or to objectives reflecting changes in regulations, values, or acceptable levels of
risk would involve technical review, but also require a higher level of collaboration and
Oversight-level approval.

1.3.4  Other key points or issues

While the understanding of the needs for the birds is significantly greater than for the
pallid sturgeon, costs for managing the birds can be high. Moreover, bird populations
(especially plovers) respond rapidly to the dynamic shifts in available habitat, and there
are many challenges to addressing their needs while minimizing impacts to HCs. These
factors contribute to the need for an active, progressive AM strategy as part of the
MRRP. Flow management for the birds remains a contentious issue, and should the
need for its use emerge, a progressive AM strategy with appropriate levels of
collaboration will be required to facilitate its implementation.

1.4 AM for pallid sturgeon

Despite considerable effort in previous years and an exhaustive attempt as part of the
EA, the identification of the specific factors causing recruitment failure for pallid
sturgeon and a clear nexus between management actions and population response
remains elusive for the lower river (downstream of Gavins Point Dam). While
fragmentation is clearly the primary factor in limiting or preventing recruitment on the
upper river (Ft. Peck Dam to the Lake Sakakawea Headwaters), other secondary factors
may also play a significant role and confound management decisions. Given the
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lingering uncertainties regarding the scope and scale of the management actions
necessary for the USACE to avoid jeopardizing the continued existence of pallid
sturgeon, a strategy reliant upon a progressive AM program is the most effective way to
manage risks to the pallid sturgeon.

1.4.1 Overview of Chapter 4

Chapter 4 is organized around the AM cycle, beginning with the “Assess” step by
identifying the goals and objectives for pallid sturgeon (Section 4.1.1) and a summary of
the key findings of the EA (Section 4.1.2), including the hypotheses that emerged from
the effort, and the EA’s conclusions on those hypotheses. A pallid sturgeon framework
(developed jointly by the USACE and USFWS for the Lower Missouri River) is presented
in the “Plan/Design” step, and serves as a foundation for much of the AM strategy (see
Section 4.2.1). The framework describes four “levels” of action with progressively greater
influence on pallid sturgeon populations: Level 1 is research, Level 2 is focused field-
scale experiments, Level 3 is limited-scale implementation, and Level 4 is full-scale
implementation of management actions. Level 1 and 2 components of the framework are
detailed in the appendices (see Appendix C. Detailed Description of Level 1 and 2
Science Components for Pallid Sturgeon). Details for Level 3 and 4 actions are presented
in remaining sections of the chapter, and are generally summarized as they pertain to
the Upper Missouri River and Lower Missouri River.

1.4.2 Pallid sturgeon objectives and key uncertainties

The fundamental objective for pallid sturgeon, developed by the USFWS in 2013
(written com., September 12, 2013 [Draft Species Objectives, p. 1]), is to keep USACE
actions from jeopardizing the continued existence of pallid sturgeon in the Missouri
River. Sub-objectives are to increase recruitment to age 1, and to maintain or increase
numbers of pallid sturgeon as an interim measure until sufficient and sustained natural
recruitment occurs (see Section 4.1.1 for more details). Metrics have been defined for
these sub-objectives, but targets for these metrics are still to be determined.

The EA evaluated available reports and models, as well as other scientific literature, to
provide an integrated assessment of the current state of the science and understanding
of the potential benefits of management actions for pallid sturgeon in the Missouri
River, and associated uncertainties in that assessment (see Section 4.1.2). The EA also
introduces development of a collaborative population dynamics model developed to
support the MRRP AM Plan (Section 4.1.2.3).

Uncertainties for pallid sturgeon identified in the EA have been expressed as Big
Questions related to potential management actions with underlying hypotheses. There
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are six Big Questions each for the Upper River and the Lower River, and each Big
Question includes underlying hypotheses. These are summarized in Table 4 and in Table
5 for the Upper Missouri River and Lower Missouri River, respectively. New information
(see Sections 2.5.4 and 6.2.5) may arise which leads to a re-examination of hypotheses
from the reserve list of EA hypotheses, the addition of new hypotheses, the revision of
existing hypotheses, or the removal of some of the existing hypotheses in the event of
strong evidence against them.

Table 4. Big Questions and hypotheses for Level 1 and 2 components for the Upper Missouri River. Hypotheses
are from Table 1 in Jacobson et al. (2016a).

Big Question 1 — Spawning Cues: Can spring pulsed flows from Fort Peck synchronize reproductive fish,
increase chances of reproduction and recruitment?

Associated Hypothesis:
H2. Attractant flow releases at Fort Peck will result in increased reproductive success through increased
aggregation and spawning success of adults.

Big Question 2 — Food and Forage: Can naturalization of the flow regime from Fort Peck contribute to
increased food production, foraging habitat, and survival of age-0 sturgeon?

Associated Hypothesis:

H1. Naturalized flow releases at Fort Peck will result in increased productivity through increased hydrologic
connections with low-lying land and floodplains in the spring, and decreased velocities and bioenergetic demands
on exogenously feeding larvae and juveniles during low flows in summer and fall.

Big Question 3 — Temperature Control: Can water-temperature manipulations at Fort Peck contribute
significantly to increased chance of reproduction and recruitment?

Associated Hypotheses:
H4. Warmer flow releases at Fort Peck Dam will increase system productivity and food resource availability,
thereby increasing growth and condition of exogenously feeding larvae and juveniles.

H5. Warmer flow releases from Fort Peck Dam will increase growth rates, shorten drift distance, and decrease
mortality by decreasing free embryos transported into headwaters of Lake Sakakawea.

Big Question 4 — Sediment Augmentation: Can sediment bypass at Fort Peck contribute significantly to
increased chance of reproduction and recruitment?

Associated Hypothesis:
H6. Installing sediment bypass at Fort Peck will increase and naturalize turbidity levels, resulting in decreased
predation on embryos, free embryos, and exogenously feeding larvae.

Big Question 5 — Drift Dynamics: Can combinations of flow manipulation from Fort Peck, drawdown of Lake
Sakakawea, and fish passage at Intake Dam on the Yellowstone River increase probability of successful dispersal of
free embryos and retention of exogenously feeding larvae?
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Associated Hypotheses:

H3. Reduction of mainstem Missouri flows from Fort Peck Dam during free-embryo dispersal will decrease
mainstem velocities and drift distance thereby decreasing mortality by decreasing numbers of free embryos
transported into headwaters of Lake Sakakawea.

H7. Fish passage at Intake Diversion Dam on the Yellowstone River will allow access to additional functional
spawning sites, increasing spawning success and effective drift distance, and decreasing downstream mortality of
free embryos and exogenously feeding larvae.

H10. Drawdown of Lake Sakakawea will increase effective drift distance, decreasing downstream mortality of free
embryos and exogenously feeding larvae.

Big Question 6 — Population Augmentation. Can population augmentation (stocking) processes be
enhanced to increase survival and genetic fitness of stocked fish?

Associated Hypotheses:
H8. Stocking at optimal size classes and in optimal numbers will increase growth rates and survival of exogenously
feeding larvae and juveniles.

H9. Stocking with appropriate parentage and genetic diversity will result in increased survival of embryos, free
embryos, exogenously feeding larvae, and juveniles.

Table 5. Big Questions and hypotheses for Level 1 and 2 components for the Lower Missouri River.

Big Question 1 — Spawning Cues: Can spring pulsed flows synchronize reproductive fish, increase chances of
reproduction and recruitment?

Associated Hypothesis:
H11. Naturalization of the flow regime at Gavins Point Dam will improve flow cues in spring for aggregation and
spawning of reproductive adults, increasing reproductive success.

Big Question 2 — Temperature Control: Can water-temperature manipulations at Fort Randall and/or
Gavins Point contribute significantly to increased chance of reproduction and recruitment?

Associated Hypothesis:
H15. Operation of a temperature management system at Fort Randall Dam and/or Gavins Point Dam will increase
water temperature downstream of Gavins Point, providing improved spawning cues for reproductive adults.

Big Question 3 — Food and Forage: Can naturalization of the flow regime or channel reconfiguration (alone or
in combination) contribute to increased food production, foraging habitat, and survival of age-0 sturgeon?

Associated Hypotheses:

H12. Naturalization of the flow regime at Gavins Point Dam will improve connectivity with channel-margin
habitats and low-lying floodplain lands, increase primary and secondary production, and increase growth,
condition, and survival of exogenously feeding larvae and juveniles.

H13. Naturalization of the flow regime at Gavins Point Dam will decrease velocities and bioenergetic demands,
resulting in increased growth, condition, and survival for exogenously feeding larvae and juveniles.

H17. Re-engineering of channel morphology in selected reaches will increase channel complexity and bioenergetic
conditions to increase prey density (invertebrates and native prey fish) for exogenously feeding larvae and
juveniles.

H18. Re-engineering of channel morphology will increase channel complexity and minimize bioenergetic
requirements for resting and foraging of exogenously feeding larvae and juveniles.
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Big Question 4 — Drift Dynamics: Can naturalization of the flow regime or channel reconfiguration (alone or
in combination) contribute to decreased direct mortality and increased interception of free embryos into
supporting habitats?

Associated Hypotheses:
H14. Alteration of the flow regime at Gavins Point can be optimized to decrease mainstem velocities, decrease
effective drift distance, and minimize mortality of free embryos.

H19. Re-engineering of channel morphology in selected reaches will increase channel complexity and serve
specifically to intercept and retain drifting free embryos in areas with sufficient prey for first feeding and for
growth through juvenile stages.

Big Question 5: Spawning Habitat. Can channel reconfiguration and spawning substrate construction
increase probability of survival of eggs through fertilization, incubation, and hatch?

Associated Hypothesis:

H16. Re-engineering of channel morphology in selected reaches will create optimal spawning conditions --
substrate, hydraulics, and geometry -- to increase probability of successful spawning, fertilization, embryo
incubation, and free-embryo retention.

Big Question 6: Population Augmentation. Can population augmentation (stocking) processes be enhanced
to increase survival and genetic fitness of stocked fish?

Associated Hypotheses:
H20. Stocking at optimal size classes and in optimal numbers will increase growth rates and survival of
exogenously feeding larvae and juveniles.

H21. Stocking with appropriate parentage and genetic diversity will result in increased survival of embryos, free
embryos, exogenously feeding larvae, and juveniles.

1.4.3 Pallid sturgeon framework

The USACE and USFWS collaborated to develop a framework for adaptively managing
pallid sturgeon on the lower river. Referred to as “the Framework?”, it consists of four
levels of activity as described in Table 6. As information is developed through Level 1
and 2 research and experiments (see Appendix C) or through monitoring of
effectiveness of management actions, decision criteria described in the Framework and
in Chapter 4 will be used to determine when and what actions should follow. Decisions
might include (a) accepting that the scientific information supports the hypothesized
action and moving to the next issue or level of implementation; (b) determining that the
scientific information does not support the hypothesized action and refining or rejecting
the hypothesis; or (c) deciding to implement at Level 3 because an agreed-upon time
limit has been reached and results remain equivocal (studies at Levels 1 and 2 might
continue concurrently). At any time during implementation, it may become apparent
that: 1) a particular action is not needed, 2) a proposed action requires modification to
be effective, or 3) some new action not previously evaluated is required.
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Level 1 and 2 studies are directly tied to those uncertainties and management
hypotheses highlighted in the EA that, if resolved, could significantly affect the
implementation of management actions. Studies at Levels 1 and 2 may continue
concurrently with Level 3 efforts, but are generally intended to inform actions at Level 3.
Although Level 2 studies have learning as a primary objective, they can also provide
measurable benefits to pallid sturgeon populations and, in such cases, are counted
toward targets in the same manner as Level 3 actions. Criteria for accepting or rejecting
specific hypotheses, for assessing the results of scaled experiments, and for moving from
Level 1 to Level 2 or Level 2 to Level 3 actions, are described in section 4.2.4.

Table 6. Pallid sturgeon framework for the lower Missouri River.

Level 1: Research = - Stud.ies without chapges to the sygtem (Iabqr@tory
3 % studies or field studies under ambient conditions)
—
= 5 © 15 Implementation of actigns qt a level sufficient to

Level 2: In-river Testing h_g ;_>D g f expept a measurable bl9|0gIC§|, behavioral, or
3 % = % phyS{oIoglcaI response_ln pallid sturgeon, surrogate
S & & o |srecies,or related habitat response.
_ In terms of reproduction, numbers, or distribution,
'g initial implementation should occur at a level

Level 3: Scaled E" sufficient to expec’g a megningful popylation

Implementation b% response progressing to implementation at levels
5 that result in improvements in the population. The
3 range of actions within this level is not expected to
- o achieve full success (i.e., Level 4).

- S 3%
Iéz\aiifédlgggstsf g § :%’ Implementation to the ultimate level required to
. o o W remove as a limiting factor.
Implementation g & 0|

The Framework is expected to accelerate the identification of recruitment bottlenecks,
resulting in a more strategic and focused implementation of appropriate management
actions. This approach has the added benefit of minimizing impacts to stakeholders and
avoiding unnecessary implementation costs. Though developed for use on the Lower
River, the terminology from the Framework is used in describing needs for the Upper
River as well.

1.4.4 Pallid sturgeon in the Upper Missouri River

For the Upper Missouri and Yellowstone Rivers, fragmentation that limits the available
drift/dispersal distance and hypothesized inhospitable headwaters of Lake Sakakawea
due to anoxic sediments pose a distinct constraint on recruitment. Big Questions for the
Upper Missouri River relate to management actions that are hypothesized to increase
natural recruitment (see Table 4). From this broader set of Big Questions and
hypotheses, policy determinations have been made to focus implementation on actions
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that are either currently being implemented and re-evaluated (e.g., population
augmentation, under review by the Pallid Sturgeon Recovery Team) or are proposed
(e.g., fish passage at Intake Diversion Dam).

Implementation of fish passage at Intake Dam has been identified by the USFWS as
sufficient for avoidance of jeopardy, provided the passage is effective (the immediate
objective) and results in recruitment (the broader objective). The fundamental scientific
uncertainty related to Intake passage is whether reproductive adults will find passage
around or over Intake Dam and migrate a sufficient distance upstream for spawning
(500 kilometers [km] is the hypothesized distance needed for drift of free embryos).
Resolution of this uncertainty will have a profound effect on the ability to predict
whether recruitment is possible in the Upper River.

Key metrics for the fish passage structure itself would be, monitored by the Bureau of
Reclamation and, are described in the Monitoring and Adaptive Management Plan for
the Lower Yellowstone Passage Project (Reclamation 2016). Monitoring under the AM
Plan for the MRRP is focused on using telemetry tags on adult pallid sturgeon to test the
response of adult spawning in the upper Yellowstone River to improved passage at
Intake, assessing drift of free embryos downstream past Intake Dam, and assessing the
longer term population response to passage improvements at Intake Dam.

As part of the MRRP, the USACE will maintain support of population augmentation in
the Upper Missouri River (as revised by the Pallid Sturgeon Recovery Team) and will
undertake a series of Level 1 studies aimed at addressing issues related to anoxia in the
headwaters of Lake Sakakawea, interstitial hiding of sturgeon free embryos, and drift of
free embryos downstream of Ft. Peck, to determine if related management actions might
be effective should fish passage at Intake Dam fail to achieve objectives. These efforts
follow a decision tree (Figure 10) outlining the strategy for addressing uncertainties and
resultant contingent decisions for this reach. Additional NEPA efforts would likely be
required before decisions would be made by regulatory authorities to implement other
potential actions identified in Figure 10.
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Noj
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Potential to implement:
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* 500 km distance upstream is a coarse guideline because it would provide about 9 days for drift and

1 development under purely passive drift assumptions.
2 Figure 10. Diagram of a decision tree for contingent information on the Upper Missouri and Yellowstone Rivers
3 (presented as Figure 64 in Chapter 4). Passage at Intake will result in approximately 400 km of drift.

If pallid sturgeon do not successfully spawn on the Yellowstone River but subsequently
recruit at sufficient levels, then the ability to manage for spawning on the Missouri River
may hinge on whether delayed drift (interstitial hiding) occurs. If it occurs, then
potential actions include flow management (low flows), temperature management
(increased temperature), or drawdown of Lake Sakakawea. The question of whether
delayed drift (interstitial hiding) occurs is important to spawning on the Yellowstone

10  River as well. The necessary upstream migration distance (and hence available drift

© 00N o1 hs
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distance) could be substantially reduced by interstitial hiding. Interstitial hiding is
discussed further (see additional discussion in the EA summary, section 4.1.2).

Implementation of these other actions would require evidence from related Level 1 and
Level 2 studies to suggest that some combination of actions would improve survival to
first feeding in the Upper River. Each of the potential actions, with associated
hypotheses, objectives, metrics, and decision criteria, are discussed in Chapter 4.

1.4.5 Pallid sturgeon in the Lower Missouri River

Uncertainties for the Lower Missouri River center around how pallid sturgeon use the
river, its tributaries, and the Mississippi River. Big Questions relate to possible actions
to ensure survival and recovery of pallid sturgeon in the Lower Missouri River (see
Table 5). In their framework for pallid sturgeon in the Lower Basin, the USFWS and
Corps (2015) identified a suite of four actions anticipated to avoid jeopardizing pallid
sturgeon in the Lower River, with associated targets and time limits for implementation
(Table 7). The four actions include population augmentation, interception and rearing
complexes (IRCs), spawning habitat, and (potentially) manipulation of flows.

The uncertainties in the Lower River will bereduced using the framework shown in
Table 6. Level 1 and 2 studies are directly tied to those uncertainties and management
hypotheses highlighted in the EA that, if resolved, could significantly affect the
implementation of management actions. These are presented in detail in Appendix C.

The USFWS and USACE (2015) identified a suite of four actions that, subject to the
findings of Level 1 and Level 2 studies and further ongoing coordination, that are
anticipated to avoid jeopardizing pallid sturgeon in the Lower Missouri River. They also
identified targets and defined time limits for implementation of these actions (Table 7).
As knowledge is gained from Level 1, 2, and 3 actions, the timeframe for implementation
may be adjusted, targets may be changed, management actions may be refined, and
hypotheses may be dismissed. The “rules” by which these decisions will be made are
outlined in the decision criteria for the respective management hypotheses, subject to
the overarching governance and decision process laid out in Chapter 2 of this AM Plan.
Chapter 4 of the AM Plan proposes a more accelerated timeline for high priority Level 1
actions (implemented in parallel rather than sequentially), as discussed in section 4.3.
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Table 7. Summary of time limits for implementation and scope of actions.

Action Category Time Limit* Minimum Scope Maximum Scope

Population Immediate Current stocking rate as Variable over time as directed

augmentation directed by USFWS Basin- | by USFWS Basin-wide Stocking
wide Stocking and and Augmentation Plan
Augmentation Plan

IRC habitat Stage 1 - study phase Build 2 IRC sites per year (paired with control sites), adding

development (years 1-3 post-ROD) 33,000 ac-d/yr of suitable habitat, using staircase design?.

Assess potential for refurbishing existing SWH sites as IRCs.

Stage 2 - continue study | Build 2 IRC sites per year (paired with control sites), adding
phase (years 4-6 post- | 33,000 ac-d/yr? of suitable habitat. Refurbish SWH sites in

ROD) addition to study sites (rate TBD).
Stage 3 - Level 3 Continue assessing IRC sites and refurbishing new SWH
implementation (years sites, adding at least 66,000 ac-d/yr? of suitable habitat.
7-10 post-ROD) Determine required rate of Level 3 implementation based on
stages 1 and 2.
Stage 4 - Level 4 Remove IRC habitat limitations to pallid sturgeon survival by
implementation implementation at Level 4.
Spawning habitat? 2 years 1 spawning site See decision tree in Figure 78
Spawning cue 9 years Requirement for spawning cue flows (and appropriate
flows scope) depends on the outcome of Level 1 and Level 2

monitoring and modeling studies during years 1-9.3

Notes

1. Units of ac-d/year are calculated based on how the flow regime and channel configuration result in cumulative days
of availability of suitable habitat during the growing season. Progression through each stage of IRC habitat
development is contingent on outcomes and hypothesis tests (USFWS 2016); efforts could be halted if evidence shows
IRCs are not successful. Experimental design for IRC sites, and associated metrics, are described in section 4.2.6.3
and Appendix E. Refurbishment of SWH sites into IRCs is described in section 4.2.6.4.

2. Anticipated as a Level 2 pilot project focused on developing and evaluating high-quality spawning habitat.
Spawning habitat implementation will be guided by the decision tree in section 4.2.6.3 (Figure 78 ). The evaluation of
spawning areas will be based on comparing attraction, egg survival, and hatch to existing spawning areas (see section
4.2.6.5).

3. See evidentiary framework in Table 48, section 4.2.6.6. Pallid population modeling will be used to set minimum
spawning flow needs. Bird impacts and status, reservoir levels, and HC impacts will inform decisions regarding
spawning cue flows below Gavins Point Dam in any particular year.

At any time during the Framework’s implementation, it may become apparent that: (1)
a particular action is not needed, (2) a proposed action requires modification to be
effective, or (3) that some new action not previously evaluated is required.

The artificial propagation program is already taking place at a level having a measurable
effect on the population (i.e., Level 3) As knowledge is gained from Level 1, 2 and 3
studies, the timeframe for implementation may be adjusted, targets may be changed,
management actions may be refined, and hypotheses may be adjusted or rejected. The
“rules” by which these decisions are made are outlined in decision criteria for the
respective management hypotheses, subject to the overarching governance and decision
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process laid out in Chapter 2. Chapter 4 proposes a more accelerated timeline for high
priority Level 1 actions (implemented in parallel rather than sequentially), as discussed
in Section 4.3.

Improvements to address genetic concerns (e.g., maintaining genetic variation similar
to the natural population, minimizing threats of hybridization), disease, stocking size,
amount of stocking relative to carrying capacity, etc., would be pursued collaboratively
with the USFWS and others to be consistent with the Basin-wide Stocking and
Augmentation Plan under development by the USFWS. While population augmentation
is necessary for recovery of the pallid sturgeon, by itself it is not sufficient as the ESA
requires a self-sustaining population. Augmentation can help severely depleted
populations recover numbers of individuals sufficiently to provide reliable evaluations
of the effectiveness of alternative actions.

Level 1 and 2 activities associated with IRCs focus on: (1) the need for additional IRC
habitat, (2) refining the relationship between the habitat components and flow (utilizing
current operations), and the biological requirements of each habitat type, (3) the needed
habitat characteristics and their spatial and temporal distributions, and (4) determining
the effectiveness of various mechanical activities and the potential for flow management
actions to contribute to future IRC needs. Level 3 actions include physical manipulation
of habitats and structures on the Missouri River to create or improve areas having
hydraulic conditions to intercept drifting free embryos combined with food-producing
habitats and foraging habitats. Actions can be directed at one or any combination of the
three components of IRCs. Examples include adjustments to navigation training or bank
stabilization structures, channel 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, etc. Level 3 actions and outcomes are focused on helping to understand and
describe future Level 4 actions and targets, which will be based on bioenergetics
requirements of the Missouri River pallid sturgeon population. An experimental design
and monitoring plan for IRCs is included in Appendix E of this AM Plan; it involves 12
treatment-control pairs implemented over 7 years (see Appendix E).

The spawning habitat hypothesis (H16) provides an example of application of actions at
Level 1 and 2 to reduce critical uncertainties affecting management decisions and
targets. An early emphasis will be to utilize information from spawning habitats in the
Yellowstone River as the best natural reference condition to inform the design of Level 2
pilot projects on the Lower Missouri River, while also continuing to examine the habitat
characteristics of spawning sites on the Lower Missouri. Initially only one spawning
habitat would be constructed on the Lower Missouri, in a location and form which



ERDC/EL TR-16-XX -DRAFT/Pre-decisional/for Discussion Purposes Only 44

A WN -

© 0 N O U

10

12
13
14

15
16
17
18
19
20
21
22
23

24

25
26
27
28
29
30
31
32
33
34
35

36

maximizes the potential for aggregation of males and females. This pilot project will be
monitored for effectiveness based on metrics ranging from observed aggregation and
spawning to the number of free embryos in the water column (described in section
4.2.6.5.5 on metrics).

Another example of applying Level 1 research within the Framwork is testing the
spawning cue hypothesis, H11 (see Table 5). Observational studies (tracking tagged
pallid sturgeon movements and spawning over contrasting flow conditions) would), are
to be completed during a period of 9 years after the ROD. Analyses of these data and
application of an evidentiary framework (section Error! Reference source not
found.) will then be used to determine whether it is appropriate to implement a Level 2
action — testing spawning cue flows at Gavins Point. The evidentiary framework will
examine the correlations between flows and movement, aggregation, and spawning
success, using tagged pallid sturgeon in reproductive condition. Testing hypothesis H11
involves both temporal and spatial contrastsKey points and other issues

The uncertainties for the pallid sturgeon are both extensive and fundamental to
management strategies. Therefore, AM for pallid sturgeon will rely heavily upon
research conducted in conjunction with the implementation, monitoring, and
adjustments of management actions. This research has been prioritized to focus on
critical uncertainties that have a strong influence on decision trees. Early
implementation of actions will generally be of an experimental nature (i.e., Level 2) and
could involve several concurrent studies that are potentially confounding. This will
require careful consideration of what studies will be implemented and when, along with
sound experimental designs.

1.5 Human Considerations (HC)

The term Human Considerations (HC) is used in the MRRP to address the interests of
all perspectives beyond those of the ESA. These include a wide array of objectives
related to the authorized purposes for the System and BSNP (e.g., flood control,
navigation, fish and wildlife, irrigation, power, recreation, water supply, water quality)
as well as the many other services afforded by the Missouri River. Ensuring the USACE
continues to serve all authorized purposes and minimizes impacts to HCs, while still
fulfilling the requirements of the MRRP, is a fundamental premise. Several aspects of
the AM Plan are geared specifically toward achieving this objective. Chapter 5 discusses
how HCs could be considered and monitored during the implementation of a possible
AM approach to meeting species objectives for least terns, piping plover and pallid
sturgeon (the ESA species) described in previous chapters.
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1.5.1 How HCs are considered

Section 5.1 provides background on how USACE operates the Missouri River Mainstem
Reservoir System and outlines a brief timeline of developments that have led to the need
to reconsider operations in the MRRP.

Section 5.2 outlines how HCs are considered in operational decision making. It
summarizes the relationship between the Master Manual, the routine annual
operational planning cycle and real time System operational decisions. It describes how,
during the development of the MRRMP, long-term implications for HCs of a wide range
of alternatives were estimated using various tools and approaches and explored with
stakeholders over several rounds of engagement. These are of significance in the present
context because they may be of use during the implementation of this AM Plan.

Section 5.3 discusses the 'Plan and Design’ step in the AM Cycle. It summarizes the
management actions considered in the MRRMP-EIS and how each can be considered to
fall into one of three categories from the perspective of their potential pathways to
implementation. It discusses how HCs are given consideration in site-specific planning
and in the design of actions under the preferred alternative, as well as how HCs might be
considered in planning and design of actions outside the preferred alternative.

Section 5.4 briefly discusses the 'Implementation’ step of the AM cycle from the
perspective of HCs.

1.5.2 Monitoring and assessment of HCs

Section 5.5 concerns the AM step of 'Monitoring' HC-related issues. It outlines how the
USACE currently monitors HC-related issues, the sources of uncertainty in predicting
HC impacts and how those sources might be reduced through monitoring. The section
discusses the factors future conversations about HC monitoring requirements should
consider when identifying and screening specific monitoring actions. It offers a
proposed list of candidate HC monitoring studies, along with a possible study
prioritization protocol. These proposals and protocol should be thought of as starting
points for future discussion, and they require further review and consultation with the
HC Team and with the agencies as part of the implementation of the AM Plan.

The potential monitoring studies to be considered for implementation under the MRRP
preferred alternative are introduced and discussed individually. Lastly, monitoring
considerations for potential future management actions (i.e., outside the preferred
alternative) are discussed on a resource area by resource area basis.
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Section 5.6 discusses the AM step of 'Evaluating' the effects of actions on HCs. It begins
with an account of how the HC Team — as one of three AM Implementation Teams —
will, on an annual basis, review the current status of relevant HC metrics and indicators
(the specifics of which will be determined by USACE and the HC Team as the plan
unfolds). It will compare the annual and longer term predictions with monitored
impacts to improve future predictive ability. If alternative means of meeting species
needs are being contemplated, the consequences for HCs should be considered using an
appropriate method and, after trade-offs have been considered, perspectives on
implications and recommendations communicated to decision makers.

Section 5.7 discusses in further detail how decisions under AM might by made in ways
that incorporate HC considerations. It again makes the distinction between decisions
made within the scope of the preferred alternative and those that would involve the
implementation of new actions outside of the preferred alternative and ROD.

1.5.3 Further considerations

Section 5.8 considers further some of the lessons learned from examination of the
MRRMP-EIS alternatives and their effects on HCs. It highlights the specific
circumstances under which some of the MRRMP-EIS alternatives are predicted to have
disproportionate impacts on HCs. Should any of the flow actions in the MRRMP-EIS
alternatives be considered for implementation at a future point in time, this section
offers suggestions on how impacts to HCs might be reduced.

1.6 Data acquisition, management, reporting and communications

AM decisions should be based on “best available science,” including information that is
relevant, reliable, objective, timely, and accessible, among other attributes. Acquiring
and managing the data necessary for the MRRP will be a significant undertaking. An
elaborate system is needed just to manage outputs from the dozens of models
supporting the program, for example.

Monitoring of discrete projects spread along more than 1700 miles of river and
involving physical, chemical, biological, economic, and social metrics will generate
considerable data at varying spatial and temporal scales that must be compiled,
classified, subjected to quality control (QC) measures, summarized, transformed, or
otherwise analyzed, and stored in a system that permits easy identification and
acquisition.

The successful execution of the MRRP also requires reporting on project performance,
System and species status, and communicating Program activities, analysis results, and
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key decisions to agency personnel, stakeholders, and to the public. Data and analysis
results, unless otherwise prescribed by law, should be made available to the decision
makers, stakeholders and the public in useful formats.

1.6.1 Monitoring and other data acquisition issues

Monitoring plays a critical role in AM applications by providing information needed for
learning and to support sound decisions. Choice of which attributes to monitor and how
to monitor them (frequency, extent, intensity, etc.) must be linked closely to
management actions, decisions, and monitoring purpose. Monitoring must be
consistent with the analytical requirements and principles in the evaluation step and in
each subsequent step of the AM cycle (see Section 6.1).

Monitoring and data acquisition are are addressed for pallid sturgeon (see Section
6.2.1), birds (see Section 6.2.2), and HCs potentially affected by water and land
management actions (see Section 6.2.3). The multi-team approach employed for the
MRRP has advantages: consistent approach and sustained expertise; improved agency
coordination; and reduced bias. Weaknesses include turnover and inexperience of some
personnel, challenges in training and QA/QC procedures, and occasional inconsistency
in methods. Future monitoring efforts will build upon the strengths and incorporate
measures to address weaknesses.

Section 6.2.4 describes a Research data acquisition strategy employing a competitive
proposal solicitation process, clear selection criteria, independent peer review, and data
submission requirements, and overseen by the ISP to ensure the best return on
investment in research and development (R&D).

1.6.2 Data management

Information needs vary at different stages of the AM cycle (see Section 6.1). Users
include: agency leadership, MRRIC, the general public, the Management, Fish, Bird, HC
and Technical Teams, and researchers (see Section 6.3.1). For optimum learning to
occur, a variety of data must be collected in meaningful ways, processed as needed,
stored and communicated in accessible formats to serve multiple categories of users,
and presented at the right time to assist in decision making (see Section 6.3.2).

The goal of the MRRP Data Management System is to provide a single user-friendly
access point for MRRP relevant information that is available on a timely basis, in
appropriate formats, and meeting required quality standards. Section 6.3 includes
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specific discussions of users and their needs for information (6.3.1), purpose and
objectives of data management (6.3.2), proposed forms of reporting and communication
(6.3.3), a proposed plan for developing a data management system (6.3.4), the proposed
structure and functionality of a data management system (6.3.5), and a review of
existing data management systems (6.3.6).

Requirements for the Data Management System are being further defined through a
user needs assessment initiated in the fall of 2016. Section 6.3.4 summarizes a proposed
Work Plan for developing the Data Management System, involving five phases: (1) a
requirements analysis describing in detail the functions and work products that each
user group will require, when, and how they will interact with the system (developed
through the user needs assessment); (2) a detailed review of sytems currently used by
MRRP, candidate data portals, and available technologies; (3) identifying
implementation barriers; (4) developing a report on system requirements; and (5)
prioritized development, implementation, and testing of the Data Management System.

Section 6.3.5 describes some of the intended structural features of the MRRP Data
Management System and its functionality, and provides examples of these features from
existing data management systems. Potential features include: a single portal to
information and tools all users; controlled access for certain information and tools;
distributed management by the agencies currently generating those data;
comprehensive and searchable metadata; and a variety of user-friendly tools to facilitate
information access in tabular, graphical, and map-based formats. Existing data
management systems, including the Least Tern and Piping Plover Data Management
System (TPDMS) and the Pallid Sturgeon Population Assessment (PSPA) Website, are
summarized in Section 6.3.6.

1.6.3 Reporting and communications

Communicating results of monitoring and assessment to decision makers involved in
the planning and implementation of the MRRP is a primary objective. Others
information and communications needs must be met as well, requiring a range of
products and information access, potentially including: an online portal for raw
monitoring data, data summaries, calendars, maps and other work products; technical
reports; draft and final AM reports; system scale AM evaluation reports, technical
memos explaining adjustments to management actions, draft and final WPs, fact sheets,
journal publications, science blogs and videos; and model manuals. Chapter 6 discusses
how these products can be used with the more traditional face-to-face meetings and
webinars to meet the Program’s communications needs.
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1.6.4 Quality assurance (QA) and quality control (QC)

The complexity of the data collection and assessment operations to support the MRRP
AMP demands a systematic process for data QA/QC to ensure that decision-makers and
stakeholders have confidence that the data they use are scientifically sound, of known
and documented quality, and suitable for their intended use. Section 6.4 lays out the
basic principles and objectives for a sound QA/QC program, employing the Uniform
Federal Policy for Quality Assurance Project Plans (UFP-QAPP) as its basis. All agencies
and contractors involved in environmental data acquisition during MRRP
implementation are required to adhere to the QAPP.

An independent biennial Quality Assurance Review (QAR) will be conducted to provide
MRRP management and stakeholders with an assessment of the state of data quality for
MRRP. The goals of the QAR are to identify practices that contribute to data quality,
identify problems and best management practices, report on the activities of the AM
Teams, and recommend improvements to the quality system for MRRP monitoring.

Data Quality Objectives (DQOs) have been defined for the MRRP to bring awareness to
participants of the minimum data quality required. The DQOs define the type, quality,
and quantity of data needed to make defensible decisions. They identify the
requirements for field investigations and limits on tolerable error rates, and indicate the
intended end use of the data, including decisions that may be made based on the
information generated.

The ISP, working and coordinating with the various AM Teams is charged with
implementation and oversight of the MRRP QA/QC program and will ensure that
monitoring adheres to the QAPP. The ISP is responsible for dealing with QA issues,
establishing a mechanism for distribution of quality system information and changes,
and ensuring data meet or exceed the DQOs of the AMP.

1.7 Summary

Figure 11 illustrates the timeline of events leading to the MRRMP-EIS and this AM Plan.
The EA demonstrated that the best available science and current understanding of the
effects of the operation and maintenance of the System and the BSNP are not sufficient
to clearly identify the scope of actions necessary to avoid jeopardizing the continued
existence of pallid sturgeon or its critical habitats. Furthermore, the timing and scope of
necessary actions for the piping plover and least tern are uncertain at relevant
timescales because of the dynamic nature of those species’ critical habitat; predicting
needs beyond 1 or 2 years and meeting them within constraints presents challenges and
requires trade-offs.
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-1985-

1986

1989

-1990-

1994

1999

-2000-

2001
2002

2003

2004

-2005-

2006

2007

2008

2009

2011

2013

2014

-2016-

May 1985 / Interior least tern listed as endangered species
December 1985 / Piping plover listed as threatened species

1986 / Section 601 of WRDA 1986 authorizing USACE to develop 48,100 acres of fish and wildlife habitat on public and private lands
to mitigate for loss of habitat as a result of the BSNP between Ponca, NE and the mouth at St. Louis, MO.

November 1989 / Missouri River Master Water Control Manual Review and Update Study initiated

October 1990 / Pallid sturgeon listed as endangered species

July 1994 / Missouri River Master Water Control Manual Review and Update Study Draft Environmental Impact Statement Published

August 1994 / Draft Biological Opinion on Master Manual DEIS Preferred Alternative Published

1999 / Section 334 of WRDA 1999 authorizing USACE to acquire an additional 118,650 acres in the Missouri River floodplain to
restore or preserve fish and wildlife habitat between Ponca, NE and the mouth at St. Louis.

April 2000 / Formal ESA consultation on USACE Missouri River operations initiated
November 2000 / USFWS Biological Opinion published

August 2001 / Missouri River Master Water Control Manual Review and Update Study Revised Draft EIS Published
January 2002 / National Academy of Sciences Report Released

2003 / BNSP SEIS and ROD
November 2003 / (orps Biological Assessment
December 2003 / Amended USFWS Biological Opinion published

March 2004 / Record of Dedision on Master Manual study/EIS

2005 / Spring Pulse plenary sessions
June - August 2005 / Spring Pulse Plenary Group

March 2006 / Master Manual revised to include bimodal spring pulse technical criteria
May 2006 / Gavins Point single spring pulse implemented

2007 / MRRIC authorized by WRDA

2007 / Missouri River Recovery Program authorized by WRDA

2007 / Section 3176 of WRDA 2007 authorizing the USACE to use funds made available for recovery or mitigation activities in the
lower basin for recovery or mitigation activities in the upper basin

March 2008 / Gavins Point single spring pulse implemented
July 2008 / MRRIC charter adopted
September 2008 / First MRRIC Meeting

May 2009 / Gavins Point single spring pulse implemented

20171 / ISAP established by MRRIC/USACE
November 2011 / ISAP Final Report on Spring Pulses and Adaptive Management published

January 2013 / Notice of Intent to prepare an EIS for the MRRMP published in Federal Register
September 2013 / Effects Analysis initiated
September 2013 / Public Scoping period

January 2014 / interim draft conceptual ecological models for pallid sturgeon, least tern, and piping plover

May 2014 / interim draft of working hypotheses linking management of the Missouri River to pallid sturgeon, least tern,
and piping plover population dynamics

October 2014 / interim draft of effects analysis integrative reports for pallid sturgeon, least tern, and piping plover

April 2016 / Draft MRRMP-EIS published

2 Figure 11. Timeline of events leading to the MRRMP-EIS and the AM Plan.
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Given the uncertainties identified by the EA, the lead agencies deemed it prudent to
proceed by identifying a Preferred Alternative in the MRRMP-EIS that addresses the
priority hypotheses from the EA, but to also prepare an AM Plan that provides the
framework, performance standards, decision criteria, and governance processes needed
to guide the MRRP’s implementation so that knowledge gained over time would
translate into refinements of or adjustments to the management actions necessary to
meet the Program’s objectives.

In lieu of a more definitive but comprehensive set of actions that might have otherwise
been prescribed, the AM approach provides (a) time and latitude to implement, monitor
and assess actions in a structured fashion to promote learning, (b) opportunities for
research and studies that may yield answers to critical questions more quickly than
would occur through implementation alone, and (c) the flexibility to reject, modify, or
introduce new actions and/or adjust targets based on knowledge gained through the
process. This approach recognizes the trade-offs between time and knowledge, and
balances the risks and uncertainties so as to benefit of the species, while minimizing
costs and impacts.

The AM strategy builds upon the products of the EA, employing rigorous hypothesis
testing, project and Program monitoring and assessment, and predictive numerical
modeling of habitat, species status and effects of alternative management actions. A
science update process affords decision-makers needed information to make annual
update to a 5-year strategic WP for the MRRP. Annual updates may include adjustments
to plans for the current and next FYs, but are focused on the FY+2 Program to align with
the USACE'’s Civil Works budget needs.

Interagency Bird and Fish teams that include MRRIC WGs use information generated
by a non-decisional Technical Team to formulate recommendations and prioritized
actions for each species. An HC Team reviews monitoring and assessment results as
they relate to effects of actions on HC interests and provides recommendations for
related needs. An interagency Management Team drafts adjustments to the WP using
the Bird/Fish/HC Team recommendations and guidance regarding resource availability.
Draft updates to the WP are vetted through engagements between the lead agencies and
MRRIC at plenary meetings that provide opportunities for input, collaboration, and
consensus recommendations. The same process is used to address adjustments to the
Program’s governance, to resolve disputes, etc.

Managing for the birds involves meeting targets for ESH while minimizing impacts to
authorized purposes, balancing other Program needs, and accounting for constraints.
The challenge lies in uncertain future conditions regarding system runoff and
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operations, which affect habitat availability and population responses. The habitat and
population models provide powerful tools to support management decisions. AM
opportunities center on improvements to these tools, better and more cost-effective
methods for creating and maintaining ESH, and predator and vegetation management.

Managing for the pallid sturgeon presents more significant challenges. Uncertainties
regarding the specific factors causing recruitment failure for pallid sturgeon and the
inability to link management actions with population response prevent the clear
identification of the System manipulations required to address the species’ needs. A
framework and strategy reliant upon a progressive AM program is the most effective
way to manage risks to the pallid sturgeon, address the key uncertainties, and identify
the scope and scale of actions ultimately required.

In addition to the above considerations, this draft AM Plan includes a number of
processes, protocols, and procedures that will be necessary for the implementation of
the program, a description of the data management, reporting and communications
needs and strategy, and a discussion of how HCs can be addressed. An accompanying
set of appendices provide important details regarding the needed research,
experimental designs for hypothesis testing, monitoring and assessment protocols, etc.
Updates and improvements to the AM Plan over time as understanding grows and the
needs of the program change have been anticipated, and processes for periodic
adjustments have been incorporated into its design.
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Governance of the AM Program

Chapter 2 addresses the governance of the MRRP AM Plan —the management and
decision making structure and process for the program — and describes several
important principles and attributes of good governance. The range of decisions required
for the plan development and its implementation are discussed in Section 2.2. The roles
and responsibilities of the primary entities involved in governance are described in
Section 2.3. The decision process, and in particular the interactions occurring around
the development and update of the WP are discussed in Section 2.4. The chapter
concludes with a presentation of several important protocols and procedures (see
Section 2.5). The decision making structure contained in this section is in no way
delgation of decision making authority. Nothing in this section is designed to impede or
infringe any statutory decision making authority for any party described.

2.1 Definition, principles and key attributes for effective governance
2.1.1 Governance defined

Although several definitions of governance are available, a broadly held view is that it
includes a consideration of authority, administration, decision-making, and
accountability. Governance for an AM program describes the approach for converting
knowledge into improved management through decision making, including:

e what decisions need to be made,

« who isinvolved in the decision process,
e how decisions are made, and

e when decisions are required.

The concept of “adaptive governance” has recently emerged in the context of AM, adding
consideration of the need for organizational and institutional flexibility to change, which
is a crucial concern for the MRRP AMP given the likelihood that the governance strategy
will need to be adjusted to suit program needs, and that the lead agencies and MRRIC
will also need to adjust to this way of doing business.

2.1.2 Attributes of governance that enable AM

Although AM has been applied to natural resource management for several decades,
implementation has not been easy. Obstacles include concerns that implementing and
rigorously evaluating management actions different from the status quo may be too
costly, too risky, and/or contrary to values of some stakeholders, as well as perceptions
that a shift to AM threatens existing management, research and monitoring programs.
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Effective governance can help address these obstacles by acknowledging differences in
values/policies (i.e., What do you want?) from alternative beliefs about causation (i.e.,
How do you get it? See Lee [1993]). The ideal setting for AM is one in which there is
agreement around the objectives and policies, while allowing for disagreement around
the cause and effect of different approaches. Because it cannot always be avoided, a good
AM program should also have processes for resolving value-based conflict.

Effective systems of governance and organizational networks for AM serve several
functions, including: (1) trust-building, (2) knowledge generation, (3) collaborative
learning, (4) preference formation, and (5) conflict resolution (Green et al. 2015). A
robust system of governance that can execute, innovate and learn is preferred for AM
(Duit and Galaz 2008). Attributes that enable AM can be divided into three sequential
and mutually supportive subsets (Greig et al. 2013). Governance first requires
mechanisms of conflict resolution and trust building. Attributes related to problem
definition, communication, leadership, executive direction, and organizational structure
are the second set of critical elements to establish. If done well, the third set of attributes
will follow: community involvement, planning, funding, staff training, and AM science.
Table 8 summarizes factors enabling and inhibiting good AM governance.

Table 8. Factors enabling and inhibiting good governance of AM programs.

Factors Enabling Good Governance Factors Inhibiting Good Governance

Collaborative, interdisciplinary working environment Communication among components/departments
with free-flowing communication and easy access to | hindered by different mandates or between
well-synthesized information. disciplinary specialists (i.e, stovepiping). Difficult to
access required information.

Frequent re-examination of management and Management done the same way for a very long
restructuring as needed. period of time.

Leaders deliberately challenge themselves and staff | Leaders resist change, discourage risk and

to recognize change, innovatively adapt to innovation, and create organizational culture of
challenges, and take calculated risks. status quo.

Collaborative inputs to decision making over Institutions isolated from public/stakeholders; very
sustained period, generating buy-in and trust, limited and inconsistent consultation. “Inform” rather
allowing stakeholders to move from positions to than listen.

interests, clarifying areas of agreement and
disagreement.

Recognize critical uncertainties and plan experiments | Plan based on past experience, practices, procedures

to test alternative hypotheses/actions. established by senior staff.

Stress high-quality science at appropriate scales, with | Science discouraged or use of “advocacy science” to
independent review panels. Data made available; support agency’s position (see Section 2.1.3). Data
different interpretations of data welcomed, used to kept internal; selective evidence used; insist on
postulate alternative hypotheses and design single, dogmatic agency position regarding data
management experiments. Wide publishing of analysis.

scientific findings.
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There is no “one-size-fits-all” approach to effective governance. An effective system will
depend on the intended purpose/need and will have clear expectations around
outcomes (Rijke et al. 2012). Although lessons can be learned from other AM programs
(e.g., Trinity River, Platte River, Glen Canyon), an effective system of governance for the
Missouri River requires consideration of how the above attributes and functions apply
within the context of the unique ecological and social conditions for the Missouri Basin.

The MRRIC (2011) indicated that the engagement approach for developing and
implementing an AM strategy should:

e be understood and trusted by MRRIC members

e provide a satisfactory level of participation in the systematic process for MRRIC
members as well as provide

» afford opportunities for MRRIC to identify any social, economic, or cultural issues
that may result from the proposed action(s)

e be implementable for both the agencies and MRRIC

e Dbe focused on resolving scientific uncertainties necessary to inform management
decisions

« provide for collaboration that allows the agencies to implement the MRRP in a
timely manner.

Gunderson and Light (2006) point out that the Comprehensive Everglades Restoration
Program has been hindered by long standing feuds among special interest groups
(agricultural and environmental) who seek certitude in policy, rather than
understanding through experimentation. AM accepts that “failures” will occur and that
those failures provide a valuable contribution to learning; other approaches seek to
avoid policy failure, which reinforces the status quo and precludes opportunities for
learning while doing (Blann et al. 2003; Light, 2001). Governance must recognize that
short-term “failures” are critical to long-term success.

To be successful, AM must be applied under and supported by a governance structure
that understands AM, values it, and is willing to commit the necessary resources to
allow its processes to work (Loftin 2014). AM and accountability are closely linked; both
answer guestions about whether progress is being made using ecosystem and program
information (Puget Sound Partnership 2008). While the USACE is ultimately
accountable for executing the program so as to avoid jeopardizing the listed species or
their habitats, each of the entities involved in the MRRP must be accountable for their
roles in executing the plan. The use of performance metrics, decision criteria, and other
triggers can improve accountability (Nie and Schultz 2012) and are therefore
emphasized in this plan.
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Fischenich (2012) indicated that AM works best when (a) management flexibility is
incorporated into the design and implementation of programs or projects; (b) projects
and programs can be implemented in phases to allow for course corrections based on
new information; (c) interagency collaboration and productive stakeholder participation
are fostered; and (d) scientific information is introduced into the decision-making
process and guides managers not only during planning, but also after project
implementation.

Governance can take several forms. The “governance” implicit in the decision criteria,
contingency plans, and other guidance incorporated into the AM Plan, which are
decisions agreed upon prior to implementation, are as important as the governance that
occurs through post-implementation decisions. A recent review of court decisions
(Fischman and Ruhl 2016) suggests they are an essential component of an AM Plan.

2.1.3 Ensuring objective and reliable science in the Missouri River Recovery Program

AM requires reliable information for improved decision making, increased effectiveness
of management actions, and increased ability to meet program objectives. Decision
makers and stakeholders must be confident that the underpinning science is unbiased
and sound. The utility and credibility of science is reduced when influenced, or
perceived to be influenced, by agendas, political pressures, advocacy, and bias. Thisis a
common challenge among science programs and especially for those involving
contested, controversial, or politically-charged topics. Scientists must adhere to, and
organizations must promote, practices and conduct that contribute to the best available
scientific data and information, and generate objective, relevant information for
decision makers.

The MRRP Integrated Science Program (ISP) relies on partner agencies to conduct
research and monitoring, analyze data, and report findings. An advantage of this
approach is that significant expertise —often not available elsewhere— exists within these
agencies. Work conducted by multiple partners can benefit from the broad perspectives
those partners provide. However, partner agencies have their own missions and, in
some cases, advocacy roles. For the MRRP, scientists must follow scientific codes of
conduct and accurately report findings, even when results do not support agency
positions. Potential conflicts of interest and unsound scientific practice must be
identified and addressed to prevent their influence on the scientific data and
information used in the MRRP. Agency leadership, scientists, independent advisors, and
stakeholders all play important roles in addressing this concern.

The potential for bias is ever present and guarding against it by relying upon the
Program’s ability to identify and engage only unbiased entities is not an effective
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solution. Because even the perception of bias will undermine credibility and ultimately
the utility of science, the solution must be broad, transparent, confidence-building, and
continually monitored for effectiveness. The following mechanisms will be employed to
help minimize bias, increase transparency, build confidence among agency decision
makers and stakeholders, and ultimately maximize the credibility and usefulness of the
data and knowledge underpinning decisions for the MRRP:

1. Embrace independent review. Independent review, (e.g. ISAP and external peer
review) provides opportunity for critical, independent, and transparent evaluation of
experimental designs, science findings, interpretations, and resulting decisions.
Independent review, especially when performed transparently with opportunity for
engagement by interested parties and open scientific deliberations, serves to
dramatically increase trust in a science program. Successful use of independent
reviews requires commitment by scientists, stakeholders, and decision makers to
embrace the process. In addition to these reviews, subjecting MRRP science to peer-
review and publication standards is important and should be a requirement of
scientists working on the MRRP.

2. Engage expertise within and outside the basin. When little scientific input or
interaction occurs among scientists within and outside the basin (e.g., those studying
pallid sturgeon on the Mississippi River, other sturgeon species, or other highly
altered river restoration efforts), science efforts can become myopic or suffer from
lack of perspective and lessons learned by others. This is especially true for pallid
sturgeon and piping plover science efforts given that these species occur and are
extensively studied outside of the Missouri River basin. Recurring, structured
interactions among system- and subject-matter experts both within and outside the
basin, including Recovery Teams, will ensure that science efforts are coordinated,
well-informed, and considerate of relevant knowledge and expertise.

3. Diversify partnerships and increase reliance on a competitive proposal process.
Striking the proper balance between the need for consistency and development of
expertise with the benefits of new partnerships and additional scientific perspective
is a challenge for any program. The ISP and MRRP should, where practical, seek to
involve new science partners and pursue proposals for research efforts through
competitive processes that generate alternative strategies, foster new collaborations,
and bring innovative concepts to bear upon the challenges of the MRRP. Because the
Program is hypothesis based, scopes of work can be clearly defined, creating a
competitive proposal process with several inherent benefits.

4. Maximize transparency. It is critical that the ISP and all parties to the MRRP
continue to function transparently, ethically and openly. Maximum transparency
regarding collected data, analyses, scientific deliberations, recommendations, and
science prioritization should remain a priority. Continued emphasis on frequent and
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effective communication is necessary. To this end, the development of a web-based
data management and reporting system should be a near-term programmatic
objective (see Section 6.3).

5. Predefine data collection and analyses requirements and follow the plan. Clearly
defined procedures in the AM Plan increase transparency and reduce opportunities
for bias. Monitoring and assessment protocols must be followed, related analyses
completed, and results shared, regardless of the findings. Scientists cannot have the
opportunity to selectively analyze data or report only those findings consistent with
the scientist’s or agency’s aims. Acceptable monitoring, assessment, and analytical
practices, as driven by program needs, will be identified and incorporated into the
AM process through compulsory protocols published in the AM Plan and identified
in any work orders or contracts.

6. Optimize institutional structure to minimize conflict between policy and science. The
ISP cannot act or be perceived to filter information so as to support an agency
agenda. Instead, the role of the ISP must be to ensure that sound scientific processes
are followed, that appropriate checks and balances are in place to counter inherent
bias, and that all relevant information is considered and evaluated. To this end,
structuring of the MRRP should provide confidence that science practice is clearly
separated from undue influence of advocacy and peripheral agendas.

2.2 Decision needs for adaptively managing the MRRP

Planning, implementing, and adaptively managing the MRRP requires hundreds of
decisions ranging from relatively mundane issues like what type of net to use for
sampling to significant and potentially contentious issues like whether to adjust flow
releases from a reservoir to create habitat. Decisions occur at many points in the
process; they are made, for example, when setting or updating goals and objectives,
when selecting actions to implement and how they should be monitored, and when
determining if or how to adjust the strategy due to new information.

The USACE Commander for the Northwestern Division (NWD) is ultimately responsible
for most of these decisions. However, the sheer volume of decisions demands that many
decisions be delegated to the District Commanders or others within the agency.
USACE's senior leadership cannot be involved in all the day-to-day technical activities of
the Program, so they must rely upon recommendations from subordinate staff familiar
with the issues and from subject-matter experts engaged by the MRRP for that purpose.
They also rely upon input from MRRIC, other agencies, Tribes and the public, where
appropriate, when making decisions. The USACE has a long history of operating in this
fashion, which is an important consideration when developing a governance structure
for the MRRP.
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The USFWS is responsible for compliance-related decisions, including policy
determinations regarding the application of AM to the ESA. As knowledge about species
and their responses to management is gained through implementation, it may be
necessary to adjust the targets, decision criteria, and/or required management actions
in order to sustain a determination that the operation of the System and BSNP is not
likely to jeopardize the listed species or their habitats. The USFWS Mountain-Prairie
and Midwest Regional Directors will work closely with the USACE, MRRIC, and the
other entities listed above when making these decisions.

MRRIC shares responsibility for the Program performance; their input and
recommendations influence agency decisions. MRRIC may provide a consensus
recommendation regarding the Program’s governance; if all parties agree to the rules of
engagement, the potential for conflict is reduced. AM demands the commitment of time,
resources, and active engagement of stakeholders, as well as their commitment to
actively engage in the governance process and provide the necessary input to decision
makers.

Importantly, certain parties are explicitly excluded from decision-making roles.
Facilitators promote group participation, trust, mutual understanding, and shared
responsibility for decisions, but are not themselves decision makers, so must maintain a
neutral posture on any decision. Similarly, technical experts play an important role by
helping to link objectives and management decisions to system understanding, but are
not themselves stakeholders, so should not be involved in objective/value development
or decision making. These entities must be viewed by agencies and stakeholders as
neutral third parties, and must be capable of performing as such (see Section 2.1.3).

2.2.1 Scope of decisions in the MRRP

The most evident and essential function of governance for an AM program is to facilitate
effective, transparent decision making. However, decisions for the MRRP (and all other
large-scale, ecosystem-based programs) are complicated by several important legal,
social, political, and economic dimensions. The design of the Program’s governance
structure and processes must, therefore, anticipate the wide range of decisions needed
to translate knowledge gained about the system and species into effective and acceptable
management. Governance design should also promote decision making at the lowest
practicable level and be sufficiently flexible to allow for efficient, timely decisions,
accommodate unanticipated decision needs, and to grow/change with the Program.

Attachment 16 of Appendix A includes a table with examples of the decisions required to
adaptively manage the MRRP. The decisions in the table are posed in the form of
guestions, which are categorized based on the activity to which they apply. The table
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includes the point in the process at which the decision for each question is needed (i.e.,
which step of the AM cycle and the program entity generally responsible for making
recommendations on each decision as well at the entity that would typically make the
decision. Some of the organizational elements listed in the table have not been
previously described in thisAM Plan (see Section 2.3 for descriptions of entities
involved). Many more decisions will be required than those listed, and some situations
that may not be encountered are described because they present challenges better
addressed during Program development than during execution, when time may be
limited or perspectives complicated by other factors.

Because of the large number of questions and the need to delegate, decisions for the
Program may be made at three general levels of authority within the agencies (defined
herein as Oversight, Management and Implementation).

1) The Oversight level includes agency senior leaders, who are responsible for decisions
related to Federal policies and protocols, the setting of objectives and targets for the
Program, and developing protocols for maintaining compliance with the ESA and
other mandates. Additionally, Oversight is required for establishing the Program’s
governance structure and processes, operating procedures, and criteria for changing
the above. They also decide the decision space in which the program operates and
how it is implemented (e.g., which management actions are included and to what
extent). Decisions at this level may significantly affect stakeholder interests or
authorized purposes, and therefore involve collaboration with the MRRIC. These
decisions are primarily made during the Plan/Design step (Step 1) of the AM cycle as
the Program is developed, but are revisited periodically and as needed during the
Adjust/Continue step (Step 5).

2) The Management level, which includes agency program managers (PMs), the ISP
Manager, and others in similar positions. Management develops the draft WP for the
Program with guidance from agency senior leaders. They also manage and, where
authorized, make selected decisions regarding several aspects of the Program’s
implementation, including resource allocation, reporting and communication, and
collaboration. They make recommendations on needed changes to the Program’s
operations and structure, and oversee the implementation of those changes with
approval from the Oversight level. MRRIC provides input to the WP and may make
recommendations regarding any management-level decisions or processes.
Management-level decisions are primarily made at the Plan/Design and
Implementation steps (Steps 1 and 3) of the AM cycle, but can include decisions at
each step of the process, and are frequently required as part of the Program’s
operations (e.g., annually).
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3)

Implementation-level decisions include the wide ranging and numerous judgments
needed for the day-to-day operation of the Program. These include how monitoring
programs are implemented, how assessments are conducted and reported, how
projects are implemented, etc. Note, however, that the real-time flow management
decisions made by the Corps’ Water Management Division following the procedures
and requirements in the Missouri River Mainstem Reservoir System Master Water
Control Manual are Oversight-level decisions (see Section 2.3.1).

Decisions occur at each point in the AM cycle (see Figure 5), but tend to cluster by
category and authority level, and are especially abundant at steps 1 and 5.

1)

2)

3)

4)

During the assessment and plan/design step, (Step 1), decisions must be made at all
levels about the scope of the program and how it will be implemented and adjusted.
These include policy and process decisions establishing objectives and targets,
decision space and criteria (which actions will be implemented, and how) and
processes for making decisions and communicating outcomes. The initial phase of
this step (assessment) was largely addressed by the EA and the MRRMP-EIS, leading
to the establishment of the ROD and thisAM Plan. The assessment phase as defined
(and not to be confused with the evaluation step) is needed only infrequently, having
last been undertaken in 2003. The plan/design step is frequently revisited (typically
annually), however, to ensure the actions implemented are effective and needed
adjustments are made following procedures in the Plan’s Governance section.

During the Implement step, (Step 2), decisions center around research activities, the
actions being implemented, needed adjustments due to unanticipated conditions in
the field (e.g., high river stage preventing habitat construction) or needed
adjustments to enhance effectiveness or minimize impacts. These decisions must be
made quickly and are therefore supported by real-time monitoring, modeling,
contingency plans, and other mechanisms for improving efficient information flow.

Few decisions are made during the Monitor step; (Step 3); monitoring teams should
not deviate from established protocols. However, some decisions during monitoring
may be necessary to address unusual conditions. To the extent practical, contingency
plans that maintain needed statistical rigor but permit altered sampling methods
should be developed to address unusual, but not entirely unanticipated conditions or
events (e.g., floods, drought, etc.).

Decisions are not generally made during the Evaluate step; (Step 4); rather, this step
prepares information for decisions in Step 5 (complete/adjust/continue). The need
for adjustments to processes, protocols, models, etc., may become evident in the
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course of conducting evaluations and result in recommendations to advise decisions
regarding changes to those plan components, but decisions to make those changes
would typically occur independently of the time during which evaluations are
underway.

5) Most decisions occur in the Complete/Adjust/Continue step (Step 5). Decisions may
be made to (a) continue actions as planned or previously implemented; (b) adjust
how the actions are currently implemented actions are carried out; (c) adjust which
actions in the selected alternative are implemented; (d) adjust which actions are
included in the selected alternative (adding or removing actions, or expanding
definitions beyond what is currently included). Decisions may also be made at this
stage to continue or adjust programmatic or policy components as specified in the
initial Plan/Design phase (Step 1). In this last case, all or part of Step 1 may be
repeated to reformulate the plan as needed.

2.2.2 Balancing needs for the birds and fish

Because objectives and management actions have been identified separately for the
birds and fish, the potential exists for actions aimed at one species to adversely affect the
other; they can also synergize with or have no measureable influence on the others. A
key stage in the planning of actions is the assessment of their effects on the target
species, on other species, and on the various HC interests. Where possible, actions
should be adjusted to avoid and minimize adverse effects and to maximize benefits.
Actions with unavoidable adverse impacts should be judged against associated trade-
offs and other alternatives.

Overlapping effects are substantially reduced by geographic realities; aside from that
portion of the Southern Region for the birds downstream of Gavins Point Dam, the
targeted areas for the birds and fish do not coincide. Direct and localized secondary
effects of habitat construction — the focus of the preferred alternative — are therefore
generally restricted to the target species (see further discussion in Sections 3.2.5 and
4.2.6.7). The greatest opportunity for intersecting effects occurs with flow management
actions. A spring release aimed at pallid sturgeon spawning, for example, might create
some emergent sandbar habitat but might also delay bird nesting (see Section3.2.5).

Potentially overlapping effects of management actions are considered at several stages
in the process. The initial set of actions included in the preferred alternative, as well as
the other actions considered in the full range of alternatives, were evaluated in detail as
part of the MRRMP-EIS process (see Chapter 4 of the EIS and Sections 3.2.4 and 4.2 of
this AM Plan). Similar analyses will be conducted by the USACE and/or the Technical
Team for any new management actions identified in the future, and the cumulative
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effects of all management actions will be assessed as part of the WP formulation process
whenever new actions are proposed (see Section 2.4.5). Management actions should be
optimized at the concept and design stages to avoid and minimize impacts (or optimize
benefits vs. impacts), and adjusted as needed during the WP formulation to ensure their
performance as part of a suite of management actions is consistent with objectives.

Whereas potentially overlapping effects of management actions are few and infrequent,
balancing the needs for bird and fish in terms of Program focus and budget will remain
an ongoing requirement. For pallid sturgeon, the research and implementation strategy
needed to overcome critical uncertainties could fully exploit available Program
resources. However, the extent to which the Program focuses on pallid sturgeon needs
will likely be driven by habitat requirements for the piping plover. Historical patterns of
runoff and System storage — which will presumably continue — have resulted in periodic
high flows (e.g., 1952, 1975, 1997, and 2011) that create abundant ESH. These events are
typically followed by periods of declining ESH acreage as the sandbars erode under
normal operations. When the acreage approaches or drops below targeted levels,
construction will be needed to offset losses and maintain sufficient habitat for the birds.

Balancing bird and fish needs that differ over time requires ongoing analysis, planning,
risk management, and flexibility. Program resourcing (budget and personnel) will need
to be periodically shifted to address changing requirements. The need for additional
ESH will seldom be a surprise; erosion rates are reasonably predictable, and modeled
acreage projections can be used, to some degree, to identify when shortfalls are likely.
Conversely, shortfalls can be abated by an unforeseen high flow event, requiring
decisions about alternative use of funding intended for ESH construction and personnel
assigned to that purpose. Moreover, decisions about when to begin ESH construction as
habitat acreage declines, and how much to build in any year, can be a challenge
involving weighing the risks of not meeting targets and required trade-offs in terms of
lost opportunity for pallid sturgeon research or project implementation. Management
decisions that properly balance these considerations should improve over time, applying
the best combination of a) variable budgets that reflect ESH needs, b) trade-offs
between the birds and fish, ¢) occasional use of flows to meet ESH targets, d) acceptance
that targets for one or both species may not be met at times, or €) some as yet
unforeseen approach.

2.2.3 Timing of AM decisions

Though dramatic shifts in the strategy or emphasis of the MRRP can occur based on
new information, changes in system status, or unanticipated budget adjustments.
However, change is more likely to be infrequent and slow. Testing of the EA hypotheses
requires the exercise of rigorous experimental designs that can take 5 to 10 years before
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1 trends are evident and decisions about the effectiveness of a management action
effectiveness can be made with any confidence.

N

Additionally, several processes outside the MRRP impose important constraints on the
development and implementation of the WP. The Compliance with policies that apply
to elements of the MRRP affects scheduling and execution of the Program (Figure 12),
though the most significant Program constraint is the Corps’ annual budget process for
Civil Works and the development of the Annual Operating Plan (AOP) for the Missouri
River Mainstem Reservoir System. USACE Civil Works funding is a two-year
development process that can be generally summarized as a develop-defend-execute
10 cycle. The Corps budgets and executes its mission on an FY basis. The FY begins

11  October 1 and ends September 30 the following year. Using January 2017 (FY17) as a
12 starting point, the schedule for development of the FY19 budget is shown in Table 9.
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13  The above realities dictate a “strategic” rather than a “tactical” approach to managing

14 the MRRP. Activities within the current Fiscal Year (FY) or the next FY (or FY+1) may
15  be subject to minor adjustment only given the budgets are already fixed, actions

16  planned, and mechanisms to shift those actions limited. Emphasis should therefore be
17 placed on establishing needs to set the future Program and budget. Defining needs for
18 the FY+2 Program and budget, in particular, should be the focus of the agencies and

19  MRRIC on an ongoing, annual basis. Given the USACE’s Civil Works budget process, the
20 Program should be aligned to define those needs no later than June and preferably

21  earlier in any year.

i OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

Primary MRRP Processes

Science Update Process: Qgpall Science Meetingf # AM Workshop ; 4 Release Final Annual Report (to MRRIC )
Fall AOP Meetings ‘FinalAOP | | !Spring AOQP Meetings

rent FY Budget Appropriation rps Develops FY+2 Budget Submission

Draft WP to Agencies&MRRlCé .Final WP Released [
Habitat Creation PIR/Design/Salicitation DRAFT PIR and Design for FY+2 CRAFT FIR 0| DQC/ ATR. FINAL FIF 4 Saolicitation | Award Notice to Proceed
22 MRRIC Meetings P o« | T [¢ ¢sccrom e ] P

23  Figure 12. Timeline for budgeting, strategic review, WP development, and the AOP.

24  2.2.3.1 Federal water resource budgeting

25 Funding availability profoundly affects the ability to execute the MRRP. The year-round
26  budget process engaged in by the USACE and other Federal agencies occurs on a
27  timetable that affects other considerations in the AM Plan.

28 Congress generally authorizes numerous new USACE site-specific activities and
29  provides policy direction in an omnibus USACE authorization bill, typically called the
30 Water Resources Development Act (WRDA) or more recently the Water Resources
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Reform and Development Act of 2014 (WRRDA 2014; P.L. 113—121). The WRDAs do not
provide funds to conduct activities, nor are they reauthorization bills. Federal funding
for USACE civil works activities is provided in annual Energy and Water Development
appropriations acts or supplemental appropriations acts.

USACE Civil Works funding is a 2-year development process that can be generally
summarized as a develop-defend-execute program cycle. The USACE budgets and
executes its mission on an FY basis. In the absence of congressional passage of an
agency-specific appropriation, Civil Works annual funding is generally included in an
all-encompassing "omnibus" bill. If a bill has not passed at the start of the FY, Congress
typically passes a Continuing Resolution Authority (CRA), which allows the USACE to
continue operations until such time as an appropriations bill is passed or the CRA
expires. Under a CRA, funding is typically provided on a month-to-month basis (or
other similar timeframe) based on the previous year’s funding level. Table 9 provides an
example of the budget cycle, beginning with budget guidance for FY2019, which is
provided in January of 2017.

Table 9. Schedule for the USACE’s Civil Works budget development process.

Month / Year Budget task and responsible parties
JAN 2017 Office of Management and Budget (OMB) provides budget guidance for FY19.

Headquarters USACE (HQUSACE) provides FY19 budget limits and program guidance

VRAFYRAS 20 within the USACE based on the OMB and additional ASA (Civil Works) guidance.

USACE field offices develop FY19 program requirements based on the USACE

MAY/JUL 2017 guidance.

JUL 2017 HQUSACE reviews the field-developed FY19 requirements.
JUL/AUG 2017 [The USACE-developed FY19 budget is worked with the Secretary of the Army.
SEP 2017 The Army's FY19 budget program is submitted for OMB review.

OMB reviews with and then tells Army and the USACE what its budget will be for Civil

SO 200y Works program planning in FY18. This is referred to as the OMB passback.

The President's budget for FY19 is finalized and submitted to Congress. It provides
DEC-FEB 2017/18 |the USACE with the specific budget details needed to plan FY18 Civil Works program
execution.

Congress conducts appropriations (and, if necessary, authorization) hearings to
discuss and ask detailed questions about the President's FY19 budget submission.

FEB-MAY 2018 |The Assistant Secretary of the Army (Civil Works) and USACE leadership testify
before subcommittees to address Congressional concerns about the President's
budget for the FY19 Civil Works program.

JUN-SEP 2018  |Appropriations bills for FY19 are developed and approved by Congress.

President signs the FY18 appropriations legislation into law. The legislation provides
SEP/OCT 2018 |the USACE with specific Civil Works program execution guidance by funding category
and specifically authorized projects and studies.
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OCT/DEC 2018 |HQUSACE allocates FY19 funds within the USACE for FY execution.

2.2.3.2 Annual Operating Plan (AOP)

The AOP presents pertinent information regarding water management for the Missouri
River Mainstem Reservoir System. The information in the AOP is based upon water
management criteria found in the 2006 Missouri River Master Water Control Manual
(Master Manual).

The AOP is not a decision document, but rather displays the results of applying the
Master Manual criteria over the five runoff conditions: upper decile and quartile, lower
decile and quartile, and median runoff. Project releases, reservoir elevations, power
production, and other project objectives including endangered species objectives are
projected for the runoff scenarios.

Other documents related to the AOP provide important context. These include the
“System Description”, which describes the system and explains the master manual
criteria and project purposes and the “Operation and the Summary of Actual
Operations”, which is produced annually and describes the results of the previous year’s
operation

The draft AOP is produced and distributed in September of each year. Public meetings
are held throughout the basin in October. Written comments are taken through the end
of November, and the Final AOP is published in December. Public meetings are then
held again in April of each year to present the Final AOP. A spring update on current
conditions is provided as it relates to AOP implementation. Monthly conference calls are
held from January-May (or as needed) to update on current conditions and release
plans. These calls are made with interested Federal, state, county and local government
representatives, Tribes, levee districts, and media representatives.

2.2.4 Role of decision criteria in the MRRP

The term “decision criteria” refers to the set of pre-determined conditions that trigger or
guide a decision or the implementation of a contingency plan. They can be qualitative or
guantitative based on the nature of the performance metric and the available
information to support a decision, and occur in a variety of forms. A recent study of
judicial decisions on AM programs cited the lack of decision criteria as one of three key
deficiencies leading to possible overturning by the courts of agency practice (Fischman
and Ruhl 2016).
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Decision criteria play several roles in the MRRP; they are designed to:

e define requirements for compliance purposes (e.g., ESA, NEPA, USACE’s policies)

e ensure that decisions incorporate best available science

» facilitate complex decisions, or decisions that must be made quickly during
implementation

e provide a clear(er) roadmap for participants (i.e., they define the decision space).

Decision criteria utilized in the MRRP take various forms, including quantitative
triggers (e.g., the criteria for the Lower River Pallid Sturgeon Framework in Section
4.2.1.3), decision trees (e.g., diagram addressing drift and dispersal in the Upper
Missouri and Yellowstone Rivers in Figure 63), planning rubrics (e.g., the matrix for
ESH needs in Table 35), heuristics (e.g., the decisions for flow creation vs. construction
in Table 36), and schedules and Gantt charts or flowcharts (e.g., the timeline to
implement flow decisions in Figure 28). Even guiding principles, which are evident
throughout the AM Plan, can broadly be considered a form of decision criteria.

Criteria cannot be developed for every decision faced in executing the MRRP. Some
decision criteria may elude development during the initial planning stages; wherever
useful criteria simply cannot be developed until details of actions are known. As
knowledge grows, it will likely become apparent that some criteria need to be changed.
To address these realities, the AM Plan includes a suite of objectives and principles
along with a process to guide the development/revision, review, and approval of
decision criteria in the future. Attachment 6 of Appendix A provides details on the
process to change criteria.

2.2.5 NEPA, the Master Manual, and decisions regarding management actions

The process for adjusting actions, including adding actions not previously implemented
or changing the specification of an action, depends on the type, extent, and direction of
change needed, and whether the desired action was addressed in the EIS (see Figure 13).
If a contemplated action was not evaluated in the EIS, an additional NEPA process (e.g.,
supplemental EIS) is required before implementation of the action could occur. If an
action was evaluated in the EIS but the analysis was no longer considered adequate
(e.g., because of changed environmental concerns or site conditions), additional analysis
is likewise be required. If the analysis in the EIS was adequate but the action was not
selected in the ROD, new decision documentation would is required before that action
can be implemented. Finally, if an action included in the ROD involved flows not
consistent with the technical criteria in the Master Manual, modification of the Master
Manual would be necessary (see Attachment 5 of Appendix A for details on the
procedures for changing the technical criteria in the Master Manual).
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Figure 13. Flowchart for decisions to implement a management action (Step 5b)1.

2.3 AM program composition, roles, and responsibilities

The MRRP is a collaborative effort amongst the USACE, USFWS, and MRRIC.
Notwithstanding the collaborative nature of the Program, the lead agencies have
statutory responsibilities that cannot be delegated. The role of MRRIC is similarly
defined by relevant legislation (e.g., Sec. 5018 of WRDA, FACA). Descriptions of the
composition, roles and responsibilities for the entities outlined in this section are
intended to (1) comply with the above requirements, (2) maintain transparency and
involve all three entities in the AM learning process and in the formation of
recommendations for actions and research, and (3) achieve the Program’s goals and
objectives in the most efficient manner possible.

1 Note that the last step, involving technical criteria in the Master Manual, would only apply to flow actions.



ERDC/EL TR-16-XX -DRAFT/Pre-decisional/for Discussion Purposes Only 69

© 00 N U b WNDN P

'_\
o

11
12
13
14
15
16
17
18
19

20
21
22
23
24
25
26
27

Adaptively managing the MRRP is a monumental effort requiring the support of
hundreds of individuals from numerous organizations. Not all of those individuals or
organizations are represented in this AM Plan. The USACE, in particular, has numerous
management and staff positions devoted to supporting the Program that are not
reflected in the diagrams, tables, and descriptions in this chapter of the AM Plan.
Instead, Chapter 2 focuses on those elements and personnel central to the decision-
making process who liaise with and represent the elements of the broader team through
engagements among the USACE, USFWS, and MRRIC. Descriptions of the broader
team components, which may change over time as the Program emphasis changes, can
be found in the Program Management Plan (Attachment 13, Appendix A).

As described above, the central governance structure consists of several elements
generally organized around three levels of authority (Oversight, Management and
Implementation), along with technical support and independent review groups in non-
decision roles. The composition, roles, and responsibilities of the central elements are
summarized in Figure 14 and in Table 10, and are discussed in more detail in the
following sections and Attachment 13 of Appendix A. Interaction points and the
mechanisms by which these elements function together are described in the AM
Decision Process Section (Section 0). To enhance vertical continuity there is overlap
between team members throughout this structure.

Program success demands the commitment of necessary resources to effectively
implement and govern the program, commitment on the part of MRRIC and the
agencies to engage in a collaborative, transparent process, and the flexibility to change
when and where needed. This includes maintaining staffing and contracting capacity to
ensure needed expertise is available to the Program, as well as the flexibility to apply
available resources to shifting priorities. The actions needed to achieve the Program
objectives are uncertain and may evolve, so MRRIC and the agencies must continue
their engagement and willingness to work together to identify solutions.
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2 Figure 14. Central components of the MRRP. Entities not shown in this diagram are referenced in later

3 sections and descri

bed in attachments to Appendix A.

4 Table 10. Summary of roles and responsibilities of entities involved with implementing the MRRP. Not all
5 entities are represented. See following sections and attachments to Appendix A for additional details.

Entity

Composition

Primary Roles and Responsibilities

Technical Team
(Section 2.3.4)

Independent experts, agency staff, °
and contractors supporting the
MRRP in a non-decision, technical |,
role; organized similar to the
Effects Analysis Teams

Conduct monitoring and assessment of
projects

Analyze and evaluate data and hypotheses
Develop and apply models as needed

Interpret results and present findings in
reports and at biannual science meetings
Assess potential courses of action and
outcomes

Conduct research and/or undertake focused
studies as directed
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Entity

Composition

Primary Roles and Responsibilities

Bird and Fish
Teams (Section
2.3.3)

Implementation PMs for each
species

USFWS species representatives

AM PM

Water Management representative

Engineering Division representative

Planning Division representative

ISP Science Coordinators

MRRIC Bird and Fish WGs

Review research, monitoring, and assessment
results and make related recommendations

Identify needed research, technical
assessments, etc.

Resolve issues related to project siting,
construction, operations, etc.

Develop recommendations on prioritizations
for management action implementation based
on discussions at AM Workshop

Manage contracts, and conduct other “on-the-
ground” tasks necessary for implementation

HC Team
(Section 2.3.3)

MRRIC PM

AM PM

USFWS representative

Water Management representative
USACE technical staff

Review research, monitoring, and assessment
results for HC-related concerns

Make recommendations for monitoring,
assessment or special studies related to HCs

Identify needed changes in monitoring or
assessment protocols

MRRIC HC WG
Management Special Assistant - Missouri River Make decisions regarding allocation of budget,
Team (Sections Basin Programs (NWD) staff, and material
2.3.2,2.3.6) MRRP Senior PM Make recommendations on action and
USFWS MR Coordinator research prioritization and flow modifications
MRRIC PM Prepare Draft WPs
AM PM Recommend changes to program components
Implementation PMs for each and governance
species
ISP Manager
Water Management Representative
Executive Special Assistant - Missouri River Review and recommendations on Draft WP
Steering Basin Programs (NWD)

Committee (ESC)
(Section 2.3.6)

Chiefs of Programs and Project
Management (NWO and NWK)

Chief of CW (NWO and NWK)
Chief of Planning (NWO and NWK)
Chief of MRBWMD

Ensures that the MRRP is implemented
according to the direction and guidance
provided by the Oversight level

Ensures regional, systems perspective
Resolves district and cross-district disputes

Approves/decides on budget and staffing
issues
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Entity

Composition

Primary Roles and Responsibilities

Oversight Level
(Section 2.3.1)

NWD Commander

USACE District Commanders

NWD Director of Programs

USFWS Region 6 Director

USFWS Assistant Regional Director

MRRP Senior PM
USFWS MR Coordinator
Chief of NWD Water Management

Make decisions about priorities
Make decisions regarding flow actions
Make decisions about targets and objectives

Make decisions about program structure and
changes

Resolve disputes

MRRIC (Section
2.3.7)

Plenary As defined in Charter

Provides input to AM Plan development and
subsequent adjustments to the plan

Make recommendations on WPs

Make recommendations on research needs
and priorities

Provide feedback and input on HC
assessments/issues of concern

Bird and Fish WGs (Section 2.3.3)

Works in conjunction with agency staff on
Bird/Fish Teams to prioritize the research,
project implementation, monitoring, evaluation,
and adaptive actions of the MRRP.

Provide information to the full body of MRRIC

regarding insights based on science findings,
and assist with MRRIC recommendations

HC WG (Section 2.3.3)

Works in conjunction with agency staff on HC
Team to guide recommendations on HC
monitoring and assessment priorities

Provide information to the full body of MRRIC

regarding insights based on HC effects, and
assist with MRRIC recommendations

Independent As defined in enabling Participate in biannual science and AM

Advisory Panel documentation meetings; review substantive products.
Provide independent scientific and technical
advice and recommendations to MRRIC and
the lead agencies

Integrated ISP Manager Oversee monitoring and assessment

Science Program | AM PM Oversee research and focused studies

(Section 2.3.5)

Terrestrial Science Coordinator
Aquatic Sciences Coordinator
Support Staff (including partners)

Oversee the Technical Team

Provide program advice to senior leadership
and represent the program on science matters

Issue Resolution
Board (Section
2.3.6)

NWD Director of Programs
USFWS Assistant Regional Director

Special Assistant - Missouri River
Basin Programs (NWD)

USFWS MR Coordinator

Resolves disputes
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Entity Composition Primary Roles and Responsibilities
Tribes (Section | As recognized e Provide input into the process through
2.3.6) communication participation, coordination,

and consultation with MRRP

Agencies State and other Federal agency e Regulatory compliance and recommendations
Outside MRRIC departments with defined roles on site-specific projects

(Section 2.3.6) outside MRRIC process

Public Refers to individuals acting outside e Provide input to the MRRP in response to any

the above categories public notice related to the Program

2.3.1 Oversight level

Oversight of the MRRP is provided by the USACE Division and District Commanders,
the USFWS Regional Directors and MRRIC. The USACE Commander of the Northwest
Division (NWD) provides Program implementation guidance and direction to the
Omaha and Kansas City District Commanders. The NWD Commander establishes clear
boundaries for the program, makes major policy decisions, and resolves disputes.
Decisions regarding scheduling, staffing, and other resourcing; planning, engineering
and design of management actions; management and execution of the ISP; and other
corresponding activities undertaken at the USACE District offices are overseen by the
Omaha and Kansas City District Commanders.

The NWD Commander may elect to delegate decisions to senior leaders within the
command. Decisions regarding the real-time operations of the reservoirs on the
Missouri River are typically delegated to the Chief of the MRBWMD, for example. The
NWD Director of Programs is the NWD Commander’s delegate for the day-to-day
oversight of the MRRP. The Director of Programs frequently represents the USACE in
meetings with the MRRIC and/or USFWS and may make decisions related to the
development of the WP, scheduling, resource allocation, and other similar
programmatic issues. The NWD Special Assistant for Missouri River Basin Programs
represents the program in most day-to-day issues.

The USFWS Mountain-Prairie (Region 6) Regional Director provides oversight and is
the ultimate guidance and decision-making authority on the MRRP for the USFWS.
Examples of such decisions include the development of or changes to targets and
decision criteria, disposition of hypotheses, introduction of new management actions,
advancement of implementation levels for pallid sturgeon, etc. The Region 6 Regional
Director coordinates and communicates with the Midwest Region (Region 3) Regional
Director. The Regional Director may delegate decisions to subordinate leaders, and
frequently relies upon the Region 6 Assistant Regional Director for Ecological Services
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1  torepresent the agency in meetings with the MRRIC and/or USACE, and to provide
guidance to subordinate teams. The Missouri River Coordinator represents the USFWS
on day-to-day implementation of the MRRP.

w N

The MRRIC provides guidance and recommendations to the USACE regarding Program
implementation and AM. The roles and responsibilities of the MRRIC are discussed
further in Section 2.3.7. In addition to input from the MRRIC, including consensus
recommendations of the committee, decisions at the Oversight level by the lead agencies
are informed by recommendations from the Management Team. An Executive Steering
Committee (ESC) provides budgeting and resourcing to the Management Team.

10  Composition of the ESC is discussed in Section 2.3.6.1. Tribal governments, Federal

11  agencies, and states with statutory authority may be key advisors, as may be other

12 agency senior support staff. Input from the Independent Panel and the Technical Team
13  on matters of science also help inform Oversight-level decisions.

© 00w o b

14  Table 11 provides examples of the decisions and responsibilities at the Oversight level.
15  The processes and procedures by which the decisions are made are summarized in

16  Section 0. Some decisions are effectively a joint USACE and USFWS function (e.g.,

17 changes to targets, decision criteria, or management actions); each agency works within
18 their authorities to provide decisions that collectively address the broader issue. Their
19 interaction on these issues with MRRIC is primarily through periodic meetings (see

20 Section 2.4.2.4). Interactions between senior leadership at the Oversight level and other
21  agency teams, as well as with MRRIC, are discussed further in Sections 2.3 and 0).

22  Table 11. Examples of decisions and responsibilities at the Oversight level.

Decision or Responsibility Responsible Entity?
Make decisions with implications for compliance with the ESA and NWD Commander and USFWS
involving significant change to the AM Plan (e.g., targets, decision criteria, Regional Directors

new management actions, etc.).

Approve the Final AM Plan and changes to the plan, including objectives, NWD Commander and USFWS

targets, decision triggers, governance, and decision-making structure Regional Directors
Make decisions on program changes that affect HC NWD Commander
Make decisions regarding flow operations, including non-routine flows NWD Commander
(within ROD and Master Manual but outside of standard operations)

Approve annual WPs for the MRRP NWD Commander
Convey consensus recommendations of the MRRIC to the agencies MRRIC Chairperson

1n cases where the decision authority is commonly delegated, the delegate is shown as the responsible entity in this table.
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Represent the agencies in interactions with MRRIC, including development
and presentation of WPs, etc.

NWD Director of Programs and
USFWS Deputy Regional Director

Approve program-level budgetary decisions and resource allocations

NWD Director of Programs

Collaborate with the full MRRIC on human considerations and values-
driven trade-off decisions (e.g., channel modifications, flow modifications)

NWD Director of Programs

Coordinate as appropriate with Tribes, federal agencies, state and local
government, and the public on site-specific project implementation

District Commanders

Approve District level budgetary decisions and resource allocations at the

District Commanders

Decisions related to constructed project design, implementation, operation
and maintenance (0&M), etc.

District Commanders

Make decisions regarding flow operations for the authorized purposes and
within existing criteria, or real-time operational decisions

Chief, Water Management

Resolve disputes for subordinate teams

District Commanders (for
USACE) or Regional Director (for
USFWS)

2.3.2 Management Team

The Management Team is co-led by a USACE NWD Representative (e.g. Special
Assistant for Missouri River Basin Programs) and the USFWS Missouri River
Coordinator, who are responsible for development of the draft WP, resource allocation

and related decisions. The MRRP PM serves as the Alternate Lead. Management Team
membership includes senior PMs for the MRRP from both the USACE and USFWS with
other agency personnel listed in Table 12. Members of the Management Team represent
other entities, as shown in Table 12, and are responsible for communicating activities of
the Management Team with those entities.

The Management Team develops the Draft WP for presentation draft WP to agency
leadership and the MRRIC based upon the recommendations of the Bird, Fish, and HC
Teams and following guidance provided by the ESC regarding resource availability,
acquisition strategies, etc. The Management Team makes recommendations to senior
leadership on issues requiring Oversight-level decisions. They also provide leadership
for the HC (MRRIC PM), Bird, and Fish Teams (species PMs), and ensure day-to-day
implementation of the MRRP is consistent with requirements in the AM Plan and
direction from senior leadership.
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Table 12. Composition of the Management Team.

Member Role Represents / Liaison With
USACE
NWD Representative Co-Chairperson NWD Leadership; ESC
Senior PM for MRRP Alternate Chair District Leadership; District PMs; District PDTs
MRRIC Project Manager MRRIC; HC Team
AM Process Manager Other AM Teams
ISP Manager ISP; Technical Team
Water Management Representative MRBWMD
Bird and Fish PMs Bird and Fish Teams;
OC Representative Ad hoc District/Division OC
USFWS
MR Coordinator Co-Chairperson USFWS leadership; FAC Supervisors; ES Project
Leads
Bird and Fish Team Leaders Bird and Fish Teams

The Management Team is responsible for the allocation of program resources (staff,
budget, and material) with guidance from the ESC and subject to the approval of the
District Commanders (DCs). The DCs will resolve any disputes or conflicts on the
Management Team. The Management Team makes decisions based upon information
provided by the Technical Team, recommendations of the Bird and Fish Teams, and
input from the HC Team, and works closely with the NWD Director of Programs. The
Management Team participates in the annual Fall Science Meeting and the AM
Workshop each spring in advance of the WP preparation. They meet regularly
throughout the year with more extensive engagement when developing the draft WP,
and meet as needed to address other Program considerations.

In cases where resource allocation may affect legal compliance (i.e., insufficient
resources are available to meet all objectives), or when the Management Team deems
that changes to the AM Program (objectives, targets, or governance structure and
processes) are warranted or that flow modifications might be required to meet targets,
they make related recommendations to the Oversight level for consideration. The
primary authorities and responsibilities of the Management Team in implementing the
MRRP AM are summarized in Table 13.
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Table 13. Decisions, recommendations and other responsibilities of the Management Team.
Responsibilities Step in AM Cycle Category
Decisions?
o ) . . . . . Habitat
Criteria for implementing habitat construction/modifications Plan/design .
construction
Criteria for implementing the actions Plan/design Plan design
How learning is incorporated into decisions Plan/design Plan design
How status and decisions will be reported and communicated Plan/design Plan design
What monitoring will be conducted Plan/design Plan design
o . . L . . Population
Criteria for implementing population interventions Plan/design interventions
. . . Habitat
How much new habitat should be constructed Adjust/Continue .
construction
Should current habitat be modified Adjust/Continue Hab|.t§t .
modification
How resources will be allocated to program components Adjust/Continue Program-scale
Whether an active hypothesis should be rejected? Adjust/Continue Research
Whether a reserve hypothesis should be activated? Adjust/Continue Research
Recommendations
Make recommendations to the Oversight level to adjust . .
objectives, targets, governance structure and processes AR S AR EES
Make recommendations to the Oversight level when flow . .
o Adjust/Continue
modifications are warranted Flow management
Elevate decisions regarding human considerations (e.g., channel
modifications, flow modifications) that require tradeoff analyses | Adjust/Continue Program-scale
to Oversight level for engagement with MRRIC
What additional basic research (demographics, behavior, habitat
quality, etc.) is needed. Note: ISP Manager is primary decision Adjust/Continue Research
maker?2
Whejtherfundlng for existing research programs should be Adjust/Continue Research
continued or resources used elsewhere.?
Other Responsibilities
Communicate performance, decisions, and recommendations to
the Oversight level, MRRIC, and the Independent Panel, in face- Adjust/Continue
to-face meetings, webinars, and annual and periodic AM reports Communications
Ensure AM process is implemented throughout the MRRP Adjust/Continue Program-scale
Ensure AM process is addressing program needs Adjust/Continue Program-scale
Ensure AM recommendations and priorities are reflected in WP Adjust/Continue Program-scale

1 Subject to approval by agency leadership/oversight following MRRIC engagement and deliberation.

2 Note that the research program is run by the Integrated Science Program (ISP), and the ISP Manager has decision
authority over program components. The AM Teams provide input and address resourcing needs.
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Responsibilities Step in AM Cycle Category

Allocate staff, funding, and other resources for the MRRP within Adjust/Continue | Program-scale
the two agencies, subject to approval of the DCs )
Decide based on evaluation results to complete/terminate, . . Habitat

) . . Adjust/Continue .
adjust, or continue a management action construction
Using input from the Implementation Team, develop and finalize . . i
WPs, and brief the Oversight level relueyCeninge Fliogin el
Apprpye qther recommerjdatlons (e.g., revisions to hypotheses, Adjust/Continue Plan design
modifications to monitoring efforts)
Ensure collaborative process is working and effective Adjust/Continue Communications
Engage in the collaborative process at all levels as necessary Adjust/Continue Communications
_Regularly assess program performance and identify necessary Adjust/Continue Program-scale
improvements
Responsible for elevating all decisions necessary at Oversight
level and ensuring Oversight leadership are provided necessary All All
information to support decision making

2.3.3 Implementation-Level Teams

The MRRP is implemented by a Bird Team and a Fish Team, each of which includes a
PM, a representative from Water Management, USACE District representatives for
engineering and planning, USFWS Species Team Lead(s) and other appropriate staff
from the lead agencies. A third implementation-level team, the HC Team, addresses
monitoring and assessment needs related to the effects of the Program on HC interests,
and is overseen by the MRRIC Program Manager. Membership and responsibilities of
the Implementation Teams is discussed in the following sections.

2.3.3.1 Bird and Fish Teams

Composition of the Bird and Fish Teams roughly parallel each other, with the
differences consisting primarily in the expertise of individual members. Each team is
chaired by a USACE-appointed PM responsible for implementing the MRRP actions
(typically habitat creation) for the respective species. The AM PM serves as an alternate
to each Chair. Other USACE and USFWS members are as shown in Table 14, and have
responsibilities to represent other entities contributing to the Program to ensure those
needs and perspectives are represented during Team deliberations. Members serve to
liaise with those elements to keep them informed of deliberations and decisions. MRRIC
WGs, one for the birds and another for the fish, serve as components of the Bird and
Fish Teams (see Section 2.3.7.2).

The Bird and Fish Teams meet at least three times annually, during the Fall Science
Meeting and the AM Workshop to participate in discussions regarding the advancement
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1  of scientific understanding, and again in April/May to provide input to the WP. Team
2 members are expected to interact with the entities they represent before and after each
3 engagement, and keep the groups they represent apprised of the activities and
4  decisions/recommendations of the Team. Interactions during the development of the
5 WP generally involve multiple engagements, including at least one joint meeting of the
6 Bird, Fish, and HC Teams. Additional details regarding these interactions are provided
7  inSections 2.3.6,2.3.7.2,2.4.2,and 2.4.3.
8  Table 14. Composition of the Bird and Fish Teams.
Member Role Represents / Liaises with
USACE
Bird/Fish PMs Chairpersons Management Team; District PDTs
AM PM Alternate Chair Other Implementation Teams; Management Team
ISP Science Coordinators Member ISP; Technical Team
Planning Representative Member USACE Planning
Engineering Representative Member USACE Engineering
Water Management Representative | Member MRBWMD
OC Representative Ad hoc Member District/Division OC
USFWS
USFWS Fish/Bird Team Leads Member Hatchery managers; FAC project leads; Fish Tech
Center Lead; Recovery Teams; MRNRC
Coordinator; ES Biologists; States (FWCA)
MRRIC Bird/Fish WG
WG Members WG Members MRRIC; Stakeholders
9

10  Members of the species teams are typically responsible for conducting “on-the-ground”
11  tasks for implementing habitat and population management actions and/or actions and
12 activities associated with the research and monitoring program, including making

13  decisions about the way in which many of the actions are carried out. The Teams are

14 responsible for developing a prioritized list of actions for the Management Team to

15  consider in developing/updating the MRRP WP. The Bird and Fish Teams must be able
16  torespond to new knowledge and to changing conditions in the field, to differentiate

17 between AM and O&M needs, and to implement the guidance in the AM Plan with the
18  support of decision criteria and contingency plans. They develop their recommendations
19 based on input from the entities they represent, the Technical Team, and with plans and
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1 preliminary designs for candidate projects developed by the District PDTs. Their
2 responsibilities are summarized in Table 15.

3 Table 15. Decisions, recommendations and other responsibilities of the Bird and Fish Teams.

A Step in AM

Responsibilities Cycle Category
Decisions!
Whether adjustments will be made to project design due to Habitat

L . . Implement n
unanticipated field conditions construction
Whether population interventions will be made due to Population

L - - Implement " f
unanticipated field conditions interventions
Where, how much, and how habitat will be constructed Adjust/Continue BT .

construction

Whether construction will be implemented experimentally Habitat

and/or with additional monitoring to increase understanding

Adjust/Continue

construction

Whether construction methods or design will be changed to . . Habitat
. . Adjust/Continue .
improve effectiveness construction
What habitat will be modified, and how it is modified Adjust/Continue Hab'.t"?‘t .
modification
Whether habitat modification will be implemented with .
- . L o - . . Habitat
experimental design and/or additional monitoring to increase | Adjust/Continue A
: modification
understanding
Whether habitat modification methods will be changed to . . Habitat
; ; Adjust/Continue A
improve effectiveness modification
Whether and h0\_/v m_uch the level o_f effort and/or protocols of Adjust/Continue | Monitoring
the current monitoring program will be changed
Whether addltlonal_ monitoring _vv_lll be conducted in the long Adjust/Continue | Monitoring
term (current metrics are insufficient)
Whether additional monitoring will be conducted in the
short- or moderate-term because of unusual conditions or Adjust/Continue | Monitoring

natural events

What additional monitoring and/or research will accompany
a non-routine flow action

Adjust/Continue

Non-routine flow
modification

Whether and where population interventions will be
implemented

Adjust/Continue

Population
interventions

Recommendations

Whether flows should be implemented in a way to increase
understanding

Adjust/Continue

Non-routine flow
modification

Additional ways to improve the effectiveness of non-routine

Adjust/Continue

Non-routine flow

flow actions within the current constraints modification
Whether routine flow management should be changed during I Routine flow
. - L mplement

implementation because of HC or species impacts management

1 Subject to approval by appropriate agency leadership and following other policies and practices laid out by the agencies

and/or described in the AMP.
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Lo Step in AM
Responsibilities Cycle Category
Whether non-routine flows should be changed or terminated I Non-routine flow
N . mplement R

during implementation modification

Whether population interventions should be implemented .
Population

N
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with experimental design and/or additional monitoring to
increase understanding

Adjust/Continue

interventions

Whether population interventions methods should be
changed to improve effectiveness

Adjust/Continue

Population
interventions

Whether flows should be managed during the nesting season . . Routine flow
L . . - Adjust/Continue

to reduce incidental take (inundation of nests or chicks) management

Whether flows should be implemented in a way to increase . . Routine flow
- Adjust/Continue

understanding management

Additional ways to improve the effectiveness of routine flow . . Routine flow
L . Adjust/Continue

management within the current constraints management

Whether flow management could be adjusted (magnitude,
duration, timing) to reduce impacts or increase effectiveness

Adjust/Continue

Routine flow
management

Develop input to Annual Operating Plans for water
management

Adjust/Continue

Program level

Other Responsibilities

Determine costs of habitat projects, population intervention
actions, research and monitoring

Adjust/Continue

Program level

Manage contracts for implementing project work

Adjust/Continue

Program level

Decide where to implement habitat and population . . Habitat
. - Adjust/Continue .
management actions (site-level) construction
Habitat

Design habitat and population management actions

Adjust/Continue

construction

Design and conduct research and monitoring programs or
related contracted work

Adjust/Continue

Research

Respond to changing field conditions to adjust
implementation as necessary

Adjust/Continue

Program level

Provide after-action assessment of project work to the
Technical and Management Teams

Adjust/Continue

Program level

2.3.3.2 Human Considerations (HC) Team

The HC Team is chaired by the USACE MRRIC PM, who is responsible for convening
the team, keeping members informed of relevant issues and activities, and representing
the HC Team as a member of the Management Team (see Table 16). The Tribal Lead
serves as an alternate Chair. Other USACE and USFWS members are assigned as
needed, and are generally technical specialists representing specific interests of the team
at that time. Members serve to liaise with those elements to keep them informed of
deliberations and decisions. An MRRIC HC WG also serves as a member of the team.
See Section 2.3.7.2 for more details about the role and composition of the HC WG.
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Table 16. Composition of the HC Team.

Member Role Represents / Liaison With

USACE

MRRIC PM Chairperson Management Team; other AM Teams; USACE
leadership

Tribal Lead Alternate Chair Tribes

USACE Technical Specialists USACE Planning; ISP

Water Management Representative MRBWMD

OC Representative Ad hoc Member District/Division OC

USFWS

USFWS Representative USFWS leadership

HC WG

WG Members MRRIC; Stakeholders

The HC Team meets at least three times annually, during the Fall Science Meeting and
the AM Workshop to participate in discussions regarding the advancement of scientific
understanding, and again in April/May to provide input to the WP. Team members are
expected to interact with the entities they represent before and after each engagement,
and keep the groups they represent apprised of the activities and
decisions/recommendations of the Team. Interactions during the development of the
WP may involve multiple engagements, including at least one joint meeting of the Bird,
Fish and HC Teams. Additional details regarding these interactions are provided in
Sections 2.3.6, 2.3.7.2, 2.4.2, and 2.4.3.

The HC Team provides input to the MRRP monitoring and assessment program, as it
pertains to HCs and the effects of Program decisions on conditions of interest to
stakeholders (Table 17). The Team is responsible for developing a prioritized list of
monitoring and assessment needs for the Management Team to consider in
developing/updating the MRRP WP. The Team must be able to respond to new
knowledge and to changing conditions in the field, to evaluate monitoring and
assessment results provided by the Technical Team, to assess protocols for monitoring
and assessment, and to follow the guidance in the AM Plan or recommended changes to
the guidance in the event objectives are not being met. Their responsibilities are
summarized in Table 17.
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Table 17. Recommendations and other responsibilities of the HC Team.

Step in AM

Responsibilities Cycle

Category

Recommendations

Whether and how protocols of the current monitoring

program will be changed Adjust/Continue | Monitoring

Whether additional monitoring should be conducted beyond
the existing program in the long term (current metrics are Adjust/Continue | Monitoring
insufficient)

Whether additional monitoring should be conducted in the
short- or moderate-term because of unusual conditions or Adjust/Continue | Monitoring
natural events

Whether ongoing monitoring or studies should be terminated

based on changed needs or new information FEEZEIE | LS

Non-routine flow
modification

What additional monitoring and/or research will accompany

a non-routine or test flow Adjust/Continue

Other Responsibilities

Identify needs for research or special studies related to HCs Adjust/Continue | Research

Provide after-action evaluations of existing monitoring and

assessment to the Technical and Management Teams. AU VRIS | PROEET 2

Inform MRRIC of activities and provide input on possible

Recommendations, as warranted (HC WG only) AU VRIS | PROEET 2

234 Technical Team

A Technical Team, patterned after the EA, is responsible for developing and compiling
the information used by the other teams and by the Oversight level to make decisions
regarding the MRRP (Table 18). The Technical Team is not a decision-making body, but
provides information and analysis based on research and evaluation results to the
agencies and MRRIC. The Technical Team uses information from research and
monitoring to develop and provide reports and assessments that all teams use in
decision making. The reports and assessments capture and update the knowledge of the
habitat and population status, hypotheses including action effectiveness of previously
implemented actions on the habitat and species, and conceptual and predictive models.
They use the information about System status, assess how AM Plan decision criteria are
being addressed together with other criteria and information to evaluate a range of
management options, and use predictive numerical models to the fullest extent possible.
They provide expertise in AM and perform assessments of Program performance and
make suggestions for improvements. They engage with the ISAP/ISETR for discussions
supporting independent review of annual reports or other studies. In addition to any
specific study reports assigned to the team, they provide a draft annual AM report in
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1 advance of the AM Workshop and a final annual AM report following receipt review
comments and input from the Science Update process.

N

The Technical Team includes subject matter experts in ecology, biostatistics,
hydrodynamics, fluvial processes, decision analysis, river operations, spatial statistics
and socio-economics, and include individuals with expertise and experience in
assimilation and analysis of information related to plovers, pallid sturgeon, and the
hydrogeomorphology of the Missouri River. Composition of the Technical Team may
include Federal and state agency personnel, university professors, and contractors
selected to address the underpinning science for the program. The Technical Team

10  works closely with the ISP Manager and is overseen by the AM Process Manager, who
11  are also members of the Bird/Fish and Management Teams and may convey results and
12 recommendations from the Technical Team to those teams.

© 00N Ul bW

13  Technical Team members will likely not be co-located, so they should are given

14 opportunities to meet as needed to execute their responsibilities. They conduct their
15  assignments using best available commercial or public data, and contribute to

16  assessments of these data. At all times, they seek to operate in a transparent, objective
17 manner using accepted standards of professional practice. At a minimum, they

18 participate in the Fall Science Meeting and the AM Workshop, and are represented at
19  any meeting of the Management, HC, Bird, and/or Fish Team, as requested by those
20 teams. Responsibilities include, but may not be limited to the items listed in Table 18.

21 Table 18. Responsibilities of the Technical Team.

Lo Step in AM
Responsibilities Cycle Category
Recommend and organize sub-groups with specific expertise, as .

ganize sub-groups with specilic expert Plan/Design Program
needed
Develop experimental design for management actions Plan/Design Program
Make recommendations on information management, including Plan/Desi P
data systems, publications, etc. an/Lesign rogram
Make recommendations about monitoring and research to the Plan/Desian Monitoring and
Management and Implementation Teams 9 Research
Evaluate, test and update numerical and conceptual ecological Evaluate Program
models (CEMs) vaid
Test and evaluate hypotheses and make recommendations on Evaluate Program
hypothesis priorities vaiu
Update, revise, and prioritize assessments of critical Evaluat Program
uncertainties valuate
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Lo Step in AM
Responsibilities Cycle Category
Simulate the outcomes of management actions using Evaluat Program
quantitative models valuate
Provide evaluations and recommendations to the Bird and Fish
Teams and the Management Team as needed Evaluate Program
Engage with MRRIC, the Independent Panel, and MRRIC WGs as
part of the Science Update process Evaluate Program
Undertake special studies or conduct research as directed Evaluate Research
Recommend ad hoc peer review panels to conduct independent Evaluat p
scientific review valuate rogram
Translate new scientific information into the technical component Evaluat P
of AM reports valuate rogram
Synthesize and evaluate data to compare monitoring and Evaluate Monitorin
research results to decision triggers and targets 9

235 Integrated Science Program (ISP)

The ISP is the component of the MRRP responsible for overseeing and conducting
scientific monitoring and investigations to assist the USACE in avoidance of jeopardy
and compliance with the BiOp. The ISP monitors federally-listed species under the
Endangered Species Act (ESA), the habitats upon which they depend, and conducts
research and monitoring to address key uncertainties in support of AM. The ISP
coordinates science activities in a collaborative manner among USACE, state and
Federal partners.

The purpose of the ISP includes the following:

1. Implementation of system-wide monitoring activities and focused investigations to
address BiOp mandates and jeopardy avoidance for the federally- listed species.

2. Evaluation of MRRP actions on the federally- listed species.

3. Provision of scientific and technical support for MRRP efforts, implementation,
design & construction, Operation & Maintenance (O&M), and the AM process; and.

4. Communication of Missouri River Basin science to stakeholders including Federal,
state, local agencies, tribal governments, and MRRIC.

Although Corps District staffed and supervised, the ISP is a trans-District organization
and works closely with leadership for both Districts and the NWD in support of the
Program objectives. The ISP Manager oversees the day-to-day ISP execution and is a
member of the Management Team. The ISP is organized into two disciplines: (1)
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Terrestrial Science; and (2) Aquatic Science. Senior scientists serve as coordinators for
these components of the ISP, report to the ISP Manager, and are members of the Bird
and Fish Teams, respectively. The ISP Manager and coordinators are supported by
technical staff, a program analyst, and an administrative assistant. Details regarding the
composition and roles of the ISP are provided in the ISP Program Management Plan (see
Attachment 14 of Appendix A). Details on the requirements and procedures of the ISP
are presented in Appendix J.

The ISP implements the focused investigations and research activities of the MRRP and
sets the standards and requirements for related activities. The ISP ensures appropriate
monitoring, assessment, and research activities are implemented in a timely manner to
track progress towards meeting program objectives, reducing uncertainties, and
identifying needed program adjustments. The ISP provides contract and staffing
support to all science activities and ensures that research and monitoring meet Program
standards, and are properly coordinated, collaborative and efficient.

The ISP Manager is responsible for communicating findings in an objective and
transparent way to the agencies, MRRIC and Missouri River Basin stakeholders through
various reporting mechanisms, such as the annual report, periodic reports, update
presentations, and a variety of other reports (see Chapter 6). The ISP Manager is also
responsible for planning and conducting the Annual AM Workshop, during which major
findings, research results, etc., are reported and upcoming monitoring and research
activities discussed (see Section 2.4.3.2).

Details on the requirements and procedures of the ISP are presented in Appendix J.
Other decisions and responsibilities within the domain of the ISP include, but are not
limited to the following:

e implementation of the Program’s monitoring and assessment program,

» compilation of the scientific information necessary to identify and address the
uncertainties associated with jeopardy avoidance and BiOp compliance,

e communicating Missouri River Basin science to agency leadership, MRRIC and
stakeholders,

e contracting and managing research and monitoring for the Program,

e coordinating MRRP science activities among and across agencies,

» developing and maintaining a data management and reporting system,

e obtaining needed technical expertise through agency staffing and the Technical
Team,

* implementing periodic external peer reviews of Program components, and

e coordinating the Fall Science Meeting and AM Workshop.
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2.3.6 Other MRRP entities and position descriptions
2.3.6.1 Executive Steering Committee (ESC)

The ESC ensures that the MRRP is implemented according to the direction and
guidance provided at the Oversight level and that the WP reflects a regional, systems

approach to achieving its objectives and is consistent with budget, acquisition, and other

constraints. They ensure appropriate staffing and the effective use of district resources,
considering the needs of the MRRP, other water resources projects on the Missouri
River, and other Civil Works demands in the basin. The ESC meets quarterly or more
frequently as issues require. Specifically, the ESC has the following responsibilities:

1. Provide guidance and direction to the Management Team on implementation of the
program to achieve program overarching goals and objectives and for intra- and
inter-annual variations in program execution based on conditions in the basin.

2. Resolve inter-district/interagency conflicts in support of regional operation.

3. Act as liaison with senior leadership at the district and division.

4. Provide review and approval for MRRP WP budgets prepared by the Management
Team.

5. Direct and manage the following:

a. Staffing, organization, and manning needs

b. Other resources needed to support the MRRP

c. Workload balancing between districts to maintain technical capability
d. Acquisition strategy for MRRP activities.

The ESC is composed of the following members:

« NWD Representative (e.g. Special Assistant — Missouri River Basin Programs or
Chief of Planning, Environmental Resources, Fish Policy, and Support)

e Chiefs of Programs and Project Management (NWO and NWK)

e Chief of the Missouri River Basin Water Management Division (NWD)

Ad hoc members of the ESC include the following?:
e Chiefs of CW (NWO and NWK)

e Chiefs of Planning (NWO and NWK)

e MRRP Senior PM

1 The role of the ad hoc membership is to provide continuity between the Management Team and the ESC
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2.3.6.2 NWD Representative (e.g. Special Assistant - Missouri River Basin Programs)

The NWD Representative is responsible for management, oversight, and coordination of
NWD perspectives for program activities related to the MRRP (including the AM
Plan/MRRPMP-EIS). The NWD Representative chairs the ESC, is a member of the Issue
Resolution Group, and serves as a liaison between the Management Team, other District
MRRP AM Teams, and the NWD Director of Programs. The NWD Representative works
closely with the PMs to ensure consistent messaging/communication strategies and
maintains a collaborative working relationship with Missouri River Basin Water
Management, ensuring full integration of water management considerations into
Missouri River Programs. The NWD Representative provides support to the Programs
Director and/or Planning Chief or represents those entities on boards and committees
as authorized, including the MRRP ESC, Missouri River Recovery Implementation
Committee (MRRRIC), Missouri River Association of States and Tribes (MORAST),
Missouri River Basin Interagency Roundtable (MRBIR), Tribal interactions, and at
public meetings.

2.3.6.3 Senior Program Manager (SPM) for MRRP)

The role of the SPM is to ensure implementation of the MRRP is consistent with USACE
policy, to communicate the MRRP strategic vision, goals, relevant guidance from senior
Leadership to all internal and external MRRP teams and stakeholders. The SPM assists
the Bird Federal agencies, states, and tribes, and works to ensure that these
relationships are maintained. The MRRP SPM serves as the Management Team lead,
and coordinates efforts among other Teams to ensure that actions and communication
are consistent with programmatic goals. The SPM develops and assigns budgets and
tasks for communications, outreach, and tribal consultation, and works with the ESC to
ensure the Program is properly resourced to meet its objectives. Specific tasks of the
SPM may include the following:

e Development and updating of three-year budget requests and a five-year strategic
program plan through full coordination with, and input from, other agency Teams,
MRRIC, and senior leadership (Oversight)

e Coordination with the Bird, Fish, and HC Teams and the ESC on the development of
a MRRP WP and budget. This WP and budget are integrated among the districts
with a goal to achieve 95% or better of annually scheduled program obligations. The
SPM coordinates and oversees the preparation of a programmatic WP by the
Management Team, based on prioritized recommendations of the species teams and
considering input from the MRRIC HC WG and Tribes
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e Development, facilitation, and implementation of a Tribal Engagement Strategy with
tribes in the Missouri River Basin through close coordination with the MRRP Tribal
Lead and district tribal liaisons

e Coordination of all MRRP outreach, communication, and collaboration including
support to MRRIC

e Implementation and maintenance of data management and communications
systems/programs, including automated reporting, development, and distribution of
annual reports, fact sheets, and other MRRP-funded reports

e Attendance and reporting at Project Review Committee (PRC), Project Review Board
(PRB), and Mitigation Agency Coordination Team (Mitigation ACT) meetings, as
appropriate and needed by each district.

The SPM is ultimately responsible for critical outputs from the MRRP Program, and will
track progress toward milestones for all Program products. The SPM will issue tasks to
subordinate team members outlining the products for which they are responsible, and
ensure they are implemented efficiently and effectively (i.e., cost and quality).

2.3.6.4 Missouri River Recovery Implementation Committee Project Manager (MRRIC PM)

The MRRIC PM implements the MRRIC with Federal, tribal, and state partners and
stakeholders using an AM approach. The MRRIC PM is a member of the Management
Team and coordinates MRRIC-related processes and activities within the USACE,
including the vertical team and with the Federal Working Group (FWG).
Responsibilities of the MRRIC PM are: (1) plan, support, and manage interactions
between the USACE and MRRIC; (2) coordinate input from MRRIC to the MRRP AMP;
and (3) plan and manage the MRRIC budget and schedule.

2.3.6.5 Missouri River Adaptive Management Process Manager (AM PM)

The AM PM is responsible for coordinating the AM program and works closely with the
SPM, ISP, and the AM Teams to ensure AM principles and practices are incorporated
into all phases of MRRP implementation. While the ISP PM provides scientific
monitoring and research results for the Threatened and Endangered (T&E) species and
their respective habitats addressed under the BiOp, the AM PM is responsible for
ensuring this information is easily accessible to and understood by members of the AM
Teams, other agencies, states, tribes, stakeholder groups, and the public. The AM PM is
a member of the Management Team, and an ad hoc member of the Bird, Fish, and HC
Teams. Other responsibilities include (1) providing AM expertise for the Program, (2)
AM coordination amongst the ISP, AM Teams, and MRRIC, and (3) the preparation and
distribution of AM reports.
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2.3.6.6 Tribal Lead

The Tribal Lead is a member of the HC Team and is responsible for coordinating/
communicating MRRP developments with the 28 tribal nations located in the Missouri
River Basin, in addition to any tribe that claims a historical tie and/or holds land within
the basin. Much of this coordination is accomplished through the MRRIC; however, the
tribal lead coordinates directly with each tribe and ensures that their councils are aware
of proposed budgets and activities for each FY. A key responsibility is to communicate
concerns expressed by individual tribal nations about specific actions or projects to
MRRP management for consideration. The tribal lead coordinates resolution of these
issues, recognizing not all requests can be accommodated, and provides feedback to the
tribe making the request. If a project should result from the consultation process, the
tribal lead serves as PM. For those tribes unable to have representation at each MRRIC
meeting, the tribal lead is to ensure tribal governments receive information discussed at
these important stakeholder meetings and that they are aware of pending decision-
making opportunities. The Tribal Lead coordinates activities with the tribal liaisons of
both the NWO and NWK districts.

2.3.6.7 Missouri River Basin Water Management Representative (WM Representative)

The WM Representative serves as the interface between the MRRP and the NWD
MRBWMD. A WM Representative (there can be multiple and alternate representatives)
is a member of each of the Implementation Teams and the Management Team. The WM
Representative is responsible for reporting any issues addressing water management
decisions and their potential impact on the program. The WM Representative makes
recommendations to the teams on strategies to avoid or minimize take, provides
information on water management forecasting (effects of the AOP for the Missouri
River, and provides technical insights into team discussions regarding potential flow
management actions.

2.3.6.8 Office of Counsel (OC)

Representatives of the Office of Counsel (OC) for NWD and for the District OC (both
NWK and NWO) provide guidance and advice on all legal matters related to
administration and implementation of the program. The OC representatives collaborate
to address intra-district and inter-district MRRP-related issues. Attorney assignments
on inter-district regional activities in the Missouri River Basin are not intended to
change existing relationships for intra-district activities and their district OCs, nor for
NWD Water Management staff and NWD OC.
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Attorneys from OC also work closely with the Implementation (Bird and Fish) and
Management Teams, the ESC and MRRIC. Attorneys are regular participants in Team
meetings as well as on-call advisors. There may well be both NWD and district
attorneys involved in these activities at any given time. Information sharing among the
attorneys is important for successful, integrated Missouri River programs. Specific real
estate, contracting and regulatory activities will generally be served by an attorney from
the OC in the District where the action officer is assigned.

2.3.6.9 Issue Resolution Board

The Issue Resolution Board is a group that considers disputes between Program entities,
agencies, or between an agency and MRRIC. The Issue Resolution Board consists of the
NWD Director of Programs and the NWD MRRP Representative, as well as Region 6
Assistant Director and the Missouri River Coordinator for the USFWS. Every effort
should be exhausted before seeking resolution though the Board, and any request for
issue resolution should follow the procedures outlined in Section 2.5.1. If the Issue
Resolution Board cannot resolve the issue and it cannot be resolved through the normal
engagement process, it will be elevated to the NWD Commander for a decision.

2.3.7 Overview of MRRIC roles and responsibilities

The Missouri River Recovery Implementation Committee (MRRIC) represents
stakeholder interests for the MRRP. As described in WRDA Section 5018 (3) (B) (i),
“The Committee (MRRIC) shall provide guidance to the Secretary with respect to the
Missouri River recovery and mitigation plan in existence on the date of enactment of
this Act, including recommendations relating to changes to the implementation strategy
from the use of adaptive management.” The AM engagement approach laid out in this
AM Plan should be considered the vehicle for the MRRIC, in collaboration with the
USACE, to achieve this objective. In addition, the Charter for the MRRIC includes, as
part of the Committee’s purpose and scope [1) a) iii)]: “Provide recommendations and
guidance that will include:

1. Recognition of local stakeholders' social and economic, historical and cultural, flood
control, irrigation, agriculture, internal drainage, water supply, water quality,
navigation, hydropower, thermal power, science, natural resources, conservation,
and recreation issues, and any other issues identified by the Committee

2. ldentification of impacts to stakeholders

3. ldentification of actions that will benefit multiple uses of the river (MRRIC 2014).”

In executing this role, the MRRIC and the agencies each bear responsibilities for
Program execution and for effective collaboration and decision making. Adherence to
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basic principles already outlined and reiterated below will help ensure this occurs. As a
practical matter, the MRRIC will continue to rely on WGs, Task Groups, and the
Independent Advisory Panel to engage at the necessary level of detail with elements of
the agencies and the AM Program and provide the full body of the MRRIC with insights
and recommendations (Figure 15). The MRRIC relies upon WGs to collaborate on issues
through frequent interactions with agency specialists, and provides input to the agencies
and the full MRRIC based on those interactions. The full MRRIC weighs in on the most
significant issues based upon WG input, and focuses on WP recommendations.

N uaghrh WNPE

9  Figure 15 provides an overview of the roles for MRRIC and its key WGs. The schematic
10  shows that the MRRIC would rely upon three WGs to collaborate on issues through

11  frequent interactions with agency specialists and provide input to the agencies and the
12 full Committee based on those interactions. The full Committee would weigh in on the
13  most significant issues based upon the WG input, as well as focus on recommendations
14 for the WP. More details are given in the following sections, elsewhere in the AM Plan,
15 and its appendices and attachments.

ndependent
Advisory
Panel(s)

Agency Leadership ]

Management Team ]

Implementation Teams ]

Other Work/Task Groups
16

17 Figure 15. Schematic of MRRIC roles in implementing the MRRP AM Plan.

18 2.3.7.1 MRRP collaborative forum composition, roles, and responsibilities.

19 The MRRIC Charter (MRRIC 2014 [amended from 2009]) and Operating Procedures
20 and Ground Rules (MRRIC 2016 [amended from 2009]) establish the objectives for

21  MRRIC and its mechanisms for achieving those objectives (see Attachments 1 and 2 of
22 Appendix A). The MRRIC plenary meetings provide the primary forum for collaborative
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engagement where a consensus recommendation is needed or desired. Other
opportunities for collaboration and input to the MRRP are described in later sections of
this chapter (see Section 2.3.7.2 through 2.3.7.4 and Section 0).

MRRIC advanced and approved an engagement strategy for the development and
implementation of an AM Plan for the MRRP (MRRIC 2011). That document outlines a
set of principles that remain relevant to the current and future efforts under the MRRP
(MRRIC 2011, see Sections 2.3 and 2.4.5). In addition, the agencies have engaged with
the AM ad hoc WG to develop a collaborative governance process. Those engagements
produced useful input to the process and a draft recommendation to the MRRIC that
resulted in a consensus recommendation on governance. The following sections draw
from that effort in describing a set of WGs that interact with the agency teams and the
process for implementing AM to influence the WP.

2.3.7.2 MRRIC Bird, Fish, and HC WGs

Developing and implementing AM strategies requires interactive and timely
deliberations. MRRIC established the Science and Adaptive Management (SAM) WG to
guide MRRIC recommendations to prioritize the implementation, monitoring,
evaluation, and adaptation actions of the MRRP. The SAM also reviews and provides
draft recommendations related to the MRRP's WP for MRRIC's consideration. Three
permanent WGs (Bird, Fish, and HC) su