EVOLUTION OF ADAPTIVE
MANAGEMENT WITHIN THE

MISSOURI RIVER RECOVERY
PROGRAM
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System Modification
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BIOLOGICAL OPINION & ADAPTIVE
MANAGEMENT WITHIN THE MRRP

« 1990 Jeopardy BO for the Interior Least Tern, Piping Plover and the Bald Eagle
e 2000 and 2003 Jeopardy BO for the Pallid Sturgeon and non-jeopardy for the
Interior Least Tern and Piping Plover
 RPAIncluded Adaptive Management as fundamental component to
preclude jeopardy
o 2005 USACE established the Missouri River Recovery Program
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ﬂThe Corps should embrace an \
adaptive management process that
allows efficient modification/
implementation of management actions
In response to new information and to
changing environmental conditions to
\benefit the species . . .” (USFWS 2000)/
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MISSOURI RIVER RECOVERY PROGRAM 2006-2011:
PALLID ACTIVITIES TO DATE

Gavins Point Tailwater Discharge
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MISSOURI RIVER RECOVERY PROGRAM:
BIRD ACTIVITIES TO DATE e
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STAKEHOLDERS COME ON THE SCENE

e 2007 Missouri River Recovery Implementation Committee (MRRIC) est. through WRDA

2009 MRRIC selection of Independent Science Advisory Panel
« 2011 MRRIC consensus recommendations

1. Develop Effects Analysis

2. Develop Conceptual
Ecological Models for listed
species

3. Evaluate other Recovery
programs

4. Develop overarching adaptive
management strategy

5. Design monitoring programs

|dentify decision criteria

7. Evaluate entire hydrograph
effects on the listed species

o

Missouri River Recovery Program
Independent Science Advisory Panel

Final Report on
Spring Pulses and Adaptive Management
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o Performed by:
& Missouri River Independent Science Advisory Panel
1 0a dge Associated Universities, Third Party Science Neutral




PUBLISHED
JANUARY 2013

WEBINARS
SEPTEMBER 2013

JULY 2014 -
NOVEMBER 2015

DECEMBER 2015 —
NOVEMBER 2016

DECEMBER 2016

JANUARY —
MAY 2017

JUNE 2017 -

HE
JULY 2018

AUGUST 2018

OCTOBER 2018

BRINGING IT TOGETHER

DEVELOP ALTERNATIVES
FOR DETAILED EVALUATION

DETAILED ANALYSIS

DRAFT EIS ISSUED w/Preferred Alt
Available for 120-day Public Review

PUBLIC COMMENT REVIEW
AND SYNTHESIS

ALL FUTURE DATES ARE ESTIMATES AND COULD CHANGE

PREPARE FINAL EIS

RECORD OF DECISION
WITH SELECTED ALTERNATIVE

IVPLEMENT 2

MRRMP-EIS PROCESS
FLOW CHART

4 May 2018

STRUCTURED DECISION MAKING
= PROBLEM DEFINITION
* OBJECTIVES
* SPECIES (EFFECTS ANALYSES) — THESE DRIVE
ALTERNATIVE DEVELOPMENT
* HUMAN CONSIDERATIONS — FOR COMPARISON
OF ALTERNATIVES
* ALTERNATIVES (MODEL TEST; ROUNDS 1 & 2)
* CONSEQUENCES (PROXY TEST; ROUNDS 1 & 2)
» TRADE-OFFS (ROUNDS 1 & 2)

~ WILD AND SCENIC RIVERS ACT CONSULTATION

WITH NATIONAL PARK SERVICE
120-DAY PUBLIC COMMENT PERIOD

GOVERNMENT-TO-GOVERNMENT
CONSULTATION WITH TRIBES
(on Draft and Final EIS)

FINALIZE ENDANGERED SPECIES ACT
SECTION 7 CONSULTATION BETWEEN
CORPS AND USFWS
+ CORPS DEVELOPS BIOLOGICAL ASSESSMENT
(BA) APR— OCT 2017

~ = DRAFT BA TO USFWS AUG 2017 ‘
: i

IERDC/EL TR-18-DRAFT
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UsS Army Corps
of Engineersg,

Engineer Research and
Development Center

Science and Adaptive Management Plan
Missouri River Recovery Program

Draft/Pre-decisional/For Review and Comment May 2018
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ENABLING CHARACTERISTICS FOR
EFFECTIVE ADAPTIVE MANAGEMENT

N

8.
9.
10. Independent scientific advice and review

Build a great team, including outside expertise and facilitation
Stakeholder engagement early and throughout

Clear articulation of program scope, objectives, metrics and
contingent decision criteria

Effects analysis to establish the best available science
Monitoring in an experimental framework

Modeling to forecast outcomes from proposed management
actions

Applying structured decision-making strategies to acknowledged
trade-offs

Integrating human considerations into all aspects of risk assessment
Purpose-built AM governance structure and process

US Army Corps
of Engineers.
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STAKEHOLDER
ENGAGEMENT

Concurrent Development

)

ISAP Report &

Adaptive Selected

; Effect -

MRRIC Proposed Rirslats Ma;:’gegg“t Management Alternative
Actions i Plan BA/ESA

ISAP Recommendations CEMs Alternative formulation Targets
Develop Effects Analysis Synth_&sis of e:f(jsting scientific Hum'_an considerations Performance criteria
- o data. information and models metrics Maritar d t
Develop CEMs itoring and assessmen
Management hypotheses PrOACT engagements R h
Evaluate other programs ) . esearc
. : Evidence-based hypothesis Assessment of Declsioh criteri
Overarching adaptive assessment benefits/impacts SLRIRIGIISNS
management Governance process

DesinnMonitoringp Hydrogeomorphic models
ey |g_n dOI’]-I , rlng- rograms Population FREEME m
ntlfy ecision criteria P al management | |

Evaluate entire hydrograph actions US Army Corps

of Engineers.




SCOPE, OBJECTIVES, METRICS & DECISION CRITERIA

Success
Criteria
Goals
2o, Management Performance
Objectives & Actions Measures
Constraints
Action
Criteria

Overarching Decision Criteria

Monitoring &
AM Plan

For LMR Levels 1 and 2: Have USFWS criteria or time
limits been reached for triggering Level 3
implementation?

Contingency
Actions

‘No

For Levels 1, 2 and 3: Is there sufficient evidence to
move to next Level of implementation?

Action Category Time Limit* Minimum Scope Maximum Scope
Population augmentation Immediate Current avg. stocking rate Variable over time
IRC habitat development 2 years Add 260K ac-d/yr Add 500k ac-day/yr

Spawning habitat

Spawning cue flowy

Targets & Decision Criteria

assessments***

cision treg**

0 be 1in 3 years

required implementation scope will be developed and
informed by population models and impact

m and maximum

* Anticipated as Level 2 pilot projects focused on developing and evaluating high-gquality spawning habitat.

** Spawning habitat implementation will be guided by the decision tree and associated decision criteria as described in the
section below on spawning habitat.

*** pallid population modeling will be used to set minimum spawning flow needs; bird impacts and status may inform
decisions regarding spawning cue flows below Gavins Point Dam in any particular year.

‘No

For Levels 1 to 4: Is there sufficient evidence to reject
hypothesis and conclude action will definitely not
work?

‘ Uncertain

For Levels 2 to 4: Is there sufficient evidence to
conclude that action still has merit, but needs to be
adjusted to be more effective?

Yes

Yes

U

Yes

U

Yes

I_|No

US Army Corps

of Engineers.

Decision

Implement at Level 3 even
if evidence of effectiveness
uncertain

Move to next Level
(i.e, L1 > L2; L2 > L3; 0r
L3 - L4); NEPA process
may be needed; revise
hypotheses if required

Discontinue this action.
Consider other options to
improve survival; revise
hypotheses

For Levels 2 to 4: Adjust
action to make it more
effective; revise
hypotheses if required

Continue action, if
necessary adjust
monitoring or hypotheses
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Flow expansion and
interception hydraulics

Area with food-producing

and foraging habitats

Aerial photo base from NAIP 2016
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INVESTMENT IN MODELS AND TOOLS

@ Channel Management & Restoration

@ Reservoir Engineering & Operation

> gy

@ Conditions @ \fv
& Processes

; | @==

Stocking

-
sl

Survival v
r probability W Free Embryo
(=2 weeks) \ Survival it
ili Exogenously Conditions
Probability \ fecting & Processes
Spawn & Larvae
Embyros Upstream Incubate (= 1 year) +
(= 1 week) ) :
Drifg s & I p Surviva
pawn va
* - Grow Incubate Probability st
winter [ 9
N . “ay
Survival Conditions Disperse Drift o
Probability -+ & Processes Grow Spawn &
Over- Incubate

* winter

Drift

Migrate . Juvenile
Disperse Grow (=9 years)
Gametes
Over- .
winter Migrate
Broodstock | gpawning Survival Pre-Spawning Disperse
Adult* € propapility € aquirr €]
I Downstream
Post- f Over-
spawning winter
Adult™

Survival » Recrudescent I
Probability

Adult*

* Maximum age is ~60 years, with spawning
occurring every 2-4 years once mature.

r@ s @) —» aimit,

Survival
T ility

Habitat
actions

Hydrograph

i

Reservoir
habitat

Flow
modification

model

Population
protection
l’ Fledglings
Populfa.tlon Population
viability
models growth rate

Adult birds

Human Considerations

e ——1] Agriculture |—
Climat J Reservoir Operations & - ‘D(’: [ E <
ik Flows [(HEC-ResSim) —> Uit ||
\  Resources
R —— Dredging
Alterr_la!tlve of River Form and Function W 5| Environmental \_
Conditions ’L (HEC-RAS) [ Conservation
Fish & Wildlife
b
f ) Flood Risk
Sediment Water Quality ] ]
> | M t
2D HydroI Models I Pty \ Management |
\ J | Hydropower
~ l l l ~ Irrigation )
by
Habitat & Socioeconomic Relationships — 6 o . —
(ESH, Drift, EFM, etc.) A S
\_ ) | Navigation
Recreation
| Thermal Power )
| TribalInterests
Wastewater |
Water Quali
Plover Models R
! Water Supply

[\
AM Decisions

N

M
v

Structured N
Decision

Making

M

N

v

Cost
Effectiveness

L
h 4

Adaptive N
Management
Analysis

Toolkit

p.

M




Ve

WHO WINS? Balancing Risks in Alternatives
Development

USACE avoids cost and delay —
associated with unnecessary and
iIneffective management actions

USFWS gains confidence that the Excessive
necessary actions to avoid jeopardy Delay
will be implemented and impacts to
species avoided

Stakeholders avoid undesirable and
potentially impactful actions unless

and until they are deemed essential |
v

US Army Corps -
4 P U.S.ARMY

of Engineers.




CONCLUSIONS

 EA provided concurrence on best available science
« Up-front investment in modeling tools

e Collaboration with USFWS

« Embraced Independent Review

e Transparent process with stakeholders

 AM Plan with objectives, metrics, targets, and action-
forcing decision criteria

US Army Corps
of Engineers.




MISSOURL RIVER ot

RECOVERY PROGRAM

THANK YOU!!

QUESTIONS??

http://moriverrecovery.org
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