Upper Mississippi River Restoration Program Coordinating Committee
Quarterly Meeting

February 8, 2017
Highlights and Action Items

Program Management

On December 12, 2016, Congress enacted a second continuing resolution authority (CRA) for
FY 17 that expires on April 28, 2017. The Corps-wide policy is to spend at the lowest amount
included for UMRR in the either the FY 17 President’s budget or the House’s or Senate’s energy
and water appropriations measures. All three measures include $20 million for UMRR and thus
it is the Corps current operating funding level under the existing FY 17 CRA.

At the $20 million planning scenario, UMRR’s FY 17 internal allocations are as follows:
« Regional Administration and Programmatic Efforts — $761,000
« Regional Science and Monitoring — $6,714,000
o Long term resource monitoring — $4,610,000
o Regional science in support of restoration — $1,000,000
o Regional science staff support — $129,000
o Habitat project evaluations — $975,000
= Habitat Restoration — $12,525,000
o Regional project sequencing — $150,000
o MVP -$4,005,700
o MVR -$4,363,600
o MVS - $4,005,700
The FY 18 budget for UMRR has not yet been released. In developing proposals, the Corps
provides spending plans at the funding levels of last fiscal year’s appropriation as well as two

other increments. One increment is always at UMRR’s full annual authorized authorization of
$33.52 million.

MVD submitted the final draft 2016 UMRR Report to Congress (RTC) to Headquarters on
December 23, 2016. The Office of Council requested revisions to the issues facing non-federal
sponsors in executing cost share agreements. With those changes, Headquarters is scheduled
to formally transmit the report to ASA(CW) on February 10, 2017.

The UMRR ad hoc external communications group met via conference call on January 12, 2017
to review objectives for the group and brainstorm initial ideas for the group’s effort in expanding
UMRR’s public outreach and communications efforts. Please contact Angie Freyermuth
(angela.m.freyermuth@usace.army.mil) to join the external communications group. The
Coordinating Committee discussed dedicating resources and staff time to employing outreach
strategies more effectively and in more targeted, strategic ways.



mailto:angela.m.freyermuth@usace.army.mil

UMRR Showcase Presentations

Kara Mitvalsky and Ron Knopik discussed how the Keithsburg habitat project will restore and
enhance important aquatic habitats for various waterfowl and overall health and diversity of the
floodplain forest.

Yao Yin presented on the development of a model to predict the occurrence of submersed aquatic
vegetation at the HREP scale. Ultimately, the purpose is to predict the response of vegetation to the
construction of proposed structures — e.g., islands.

Long Term Resource Monitoring and Science

Accomplishments of the first quarter of FY 17 include publication of five manuscripts:

1) Changes in aquatic vegetation and floodplain land cover in the Upper Mississippi and Illinois
Rivers

2) Development and assessment of a new method for combining catch-per-unit effort data from
different sampling gears: multi-gear mean standardization (MGMS)

3) Fish associations among un-notched, notched, and L-head dikes in the Middle Mississippi
River

4) Mesohabitat associations in the Mississippi River Basin: a long term study on the catch rates
and physical habitat associations of juvenile silver carp and two native planktivores

5) Population trends and a distributional record of selected fish species from the Illinois River

The total available funding for FY 17 is $4.61 million for base monitoring and $1 million for
science research and analysis in support of restoration and management. In response to a
recommendation from the A-Team, the UMRR Coordinating Committee endorsed a set of
four research proposals to receive UMRR FY 17 funding using carry-in funds. These include:

1) Estimating backwater sedimentation resulting from alluvial fan formation

2) Advancing understanding of habitat requirements of fish assemblages using multi-species
models

3) Investigating metabolism, nutrient processing, and fish communities in floodplain water bodies
of the Middle Mississippi River

4) Mapping the thermal landscape of the Upper Mississippi River

The A-Team’s January 9, 2017 meeting focused mostly on the four research proposals (as discussed
above) as well as a two new fish indicators to evaluate ecological health. Upon the A-Team’s
recommendation, the UMRR Coordinating Committee voted to endorse the new indicators of
migratory and backwater fish assemblages to replace the suite of individual fish species
indicators that were used in the 2008 UMRR Status and Trends Report.

Habitat Restoration

The Water Infrastructure Investment for the Nation (WIIN) Act of 2016 (P.L. 114-322) was
signed into law by President Barack Obama on December 16, 2016. Section 1161 of the Act
caps non-federal sponsors’ OMRR&R obligations to 10 years following the Corps’
determination that the project’s physical features are functioning as intended. The decision
process is integrated into adaptive management evaluations of individual projects.



MVP is accelerating construction of the Conway Lake habitat project with an anticipated close-out
anticipated for this fiscal year. The Districts next priorities include McGregor Lake followed by
Pool 10 Islands and then Peterson Lake.

While still in design, MVS is developing the O&M manual for Ted Shanks so that it can be closed
out more readily following construction. The District will be employing OMRR&R inspections for
all constructed projects within its respective boundaries this summer, capturing any lessons learned
regarding how project features are working and how they are being maintained.

MVR is planning ribbon-cutting ceremonies for Lake Odessa Stage | and Rice Lake this spring.
The District is also continuing planning work on Beaver Island, Keithsburg, and DeLair habitat
projects.

District staff are considering ways to complete O&M manuals more readily so that maintenance
information is provided as soon as possible following construction. For example, the Corps is
considering developing the manuals for each project stage that can be handed over to the sponsor
independent of progress on subsequent stages.

Jeff Houser presented on the UMRS ecological resilience’s first primary effort of describing the
river ecosystem’s fundamental characteristics in a simplified way. A draft manuscript detailing the
system description is provided in the agenda packet. The next steps include developing metrics
for assessing the UMRS ecosystem’s general resilience and to assess its specified resilience in
the context of conceptual models. Houser anticipates completing a final revision of the system
resilience manuscript soon, drafting a manuscript describing the system’s specified resilience
focusing on a set of selected indicators, and synthesizing management implications.

A joint meeting of the ecosystem resilience and HNA 11 teams is being planned for April 2017.

Tim Eagan described the planned schedule for developing the HNA 1I. Eagan anticipates the
process will be similar to the 2000 HNA, where subject matter experts and resource managers
reviewed the quantitative physical and chemical attributes of the ecosystem and floodplain reach
objectives to assess the existing conditions. The resulting questions will be: 1) do we want more or
less of certain habitats than are seen today (using the 2010 data layer) and 2) how do these wants
mesh with the future projections. Major milestones of the anticipated HNA Il development
schedule are:

— HNA Il steering committee and ecological resilience team discuss the a habitat objectives
questionnaire in April 2017

— Presentation of key pool data and methods and discussion of non-key pool data development at
the UMRR Coordinating Committee’s May 24, 2017 quarterly meeting

— Presentation of system-wide data and discussion of the qualitative assessment at the UMRR
Coordinating Committee’s August 9, 2017 quarterly meeting

— In-person meeting of the HNA steering committee to initiate the qualitative assessment and
needs of the ecosystem

— Development of a system-wide data geo-database, assessment of the UMRS ecosystem habitat
needs, and identification of other information needs in November 2017

— Draft HNA 1l report in February 2018
— Final HNA Il report in March 208



Other Business

« Upcoming quarterly meetings are as follows:

= May 2017 — St. Louis
o UMRBA quarterly meeting — May 23
o UMRR Coordinating Committee quarterly meeting — May 24

= August 2017 — Onalaska/UMESC
o UMRBA quarterly meeting — August 8
o UMRR Coordinating Committee quarterly meeting — August 9

= November 2017 — St. Paul
o UMRBA quarterly meeting — November 7
o UMRR Coordinating Committee quarterly meeting — November 8
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FY17 PLAN OF WORK
FY 17
TOTAL FY17 Program $20,000,000
. s Regional Administration and Program Efforts $ 761,000
President’s Budget $ 20,000,000 Regional Management $ 543,000
Program Database $ 75,000
House $ ?27? Program Support Contract (UMRBA) $ 78,000
Public Outreach $ 50,000
Senate $ ?27? 2016 Report to Congress $ 15000
Regional Science and Monitoring $ 6,714,000
. LTRM (Base Monitoring) $ 4,610,000
Appropnatlon $ UMRR Regional Science In Support Rehabilitation/Mgmt. $ 1,000,000
(MIPR's, Contracts, and Labor)
FY17 Work plan $ UMRR Regional (Integration, Adapt. Mgmt, model cert.) $ 129,000
Habitat Evaluation (split equally between MVS ,MVR,MVP, 975,000
FY17 Total $ et Evaluaton (Split equally bet »oe
District Habitat Rehabilitation Efforts $12,525,000
(Planning and Construction)
Rock Island District $ 4,363,600
St. Louis District $ 4,005,700
St. Paul District $ 4,005,700
HNAII $ 150,000

FY18 BUDGET GUIDELINES

FY 18 PBUD
Memorandum from OMB (Pages B6-B8)
. — States that the FY18 Budget will be submitted by the
' 2972722
3re5|dents Budget i """ next President.
Soce)rl::fe s We currently preparing our FY18 budget packages similar to

past years and are prepared to make adjustments as
directed.

PBUD in Feb. 2017 $ 20,000,000
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FY1985 to FY2017

REPORTS TO CONGRESS

2016 Report to Congress

Final Schedule
— Nov. 23 — Submit electronic final RTC to MVD & HQ
— Dec. 12 - Officially submit final RTC to MVD & HQ
— Dec. 23 — MVD submit RTC to HQ
— Jan. 11 — HQ Office of Council comments
— Jan. 17 — Revised RTC to MVD & HQ
— Feb.10 — Tentative date to transmit to ASA(CW)

Awaiting approval to print hardcopy

PUBLIC COMMUNICATIONS AND OUTREACH

PUBLIC COMMUNICATIONS AND
OUTREACH

UMRR External Communications Strategy

Team Met on January 12, 2017
Angie Freyermuth — Lead
Karen Hagerty — Corps
Harland Hiemstra — MN
Randy Hines — UMESC
Kirsten Mickelsen — UMRBA

Would like representatives from FWS, TNC, NRCS,
USEPA and another state

PUBLIC COMMUNICATIONS AND
OUTREACH

UMRR External Communications Strategy

Potential tasks to improve communications:
UMRR folder with talking papers on select issues
Investigating a UMRR.org address
Investigating a UMRR Facebook page
Developing signage for projects and field stations

Next meeting - April




FARMERS FOR UMRR

FARMERS FOR UMRR

UMRR SHOWCASE

Keithsburg HREP

Karla Sparks

UMRR MONITORING & SCIENCE FY2017

2 SOWs in FY17
— SOW for LTRM base monitoring
$4.61M ($4.5 M in FY16)
— SOW for science in support (analysis under base)
$1.0M ($963K in FY16)

Both SOWs together are equivalent to a fully funded
UMRR LTRM element

$5.61M FY17 funds

UMRR MONITORING & SCIENCE FY2017

FY17 LTRM funds:

— FY 2017 funding $ 5,610,000
— Carry in funding $ 232,044 (3183,244)
— Pass thru adjust $ 318

Total funds available for FY17
$5,842,362




UMRR MONITORING & SCIENCE FY2017

FY17 Total funding $5,842,362

—-LTRM $ 5,656,166
—Sediment proposal $ 36,706*
—Remaining funds $ 149,490

*4 proposals recommended

*with adjusted pass thru rate

UMRR MONITORING & SCIENCE FY2017

PROPOSALS

1. Backwater sedimentation from alluvial fan formation

(Rogala)

$ 23,875

2. Metabolism, nutrients, & fish in the Middle Miss

floodplain (Sobotka)

$ 30,349

3. Habitat requirements of fish assemblages (Bouska,

Gray)

$ 24,569

4. Mapping thermal landscapes (pilot study) (Jankowski,

Robinson)

New Proposals Total

$ 23,827

$102,620

UMRRP HABITAT
REHABILITATIO

N AND

ENHANCEMENT

PROJECTS

AS OF NOVEMBER

2016:
55 PROJECTS
COMPLETED

5 PROJECTS IN
CONSTRUCTION

30 PROJECTS IN DESIG

MVR

MVP

MVS

UMRR SIX YEAR PLAN

PROJECT PARTNERSHIP AGREEMENTS

UMRR Leadership Summit
— Indemnification
— OMRR&R in perpetuity
— Crediting nonprofit organizations for the value of donated goods

Statutory requirements for Indemnification and OMRR&R
are long standing and reaffirmed in WRDAB86)

Future Actions
— Changes to these requirements would require legislative action
because they are statutory.
— Offer to “engage in detailed discussions” to find the best way to
address concerns without negatively impacting the Civil Works
program

ST. PAUL DISTRICT (MVP)

FY17 HREP WORK PLAN (8 FEB 2017)

PLANNING —in priority order.....
Conway Lake Floodplain forest and
overwintering, Pool 9, IA — ($250k)
» Complete Feasibility Report,
design, P&S and award
McGregor Lake Islands, Pool 10, WI —
($200k)
» Continue Draft Feasibility Report
North & Sturgeon Lakes Islands and
overwintering, Pool 3, MN — ($5k)
> Need sponsor to complete Feasibility
Report
Other studies in the planning queue with
approved fact sheets...Pool 10 Islands,
Lake Winneshiek, Bass Lake Ponds,
Weaver Bottoms and Finger lakes

CONSTRUCTION
Harpers Slough Islands, Pool 9, IA
($300k)

» Stage 1 - Complete construction.

Conway Lake, Pool 9, IA (~$4-7m)
> Stage 1 — Award first contract in
FY 17

EVALUATION
» Baseline & Post Project
Monitoring
> Performance Evaluations
Ambrough Slough, Island 42,
Polander, Trempealeau &
Pool 8 Phase II




ST. LOUIS DISTRICT (MVS)

FY17 HREP WORK PLAN (FEBRUARY 2017)

PLANNING
Rip Rap Landing, IL $40k
» Final Draft Feasibility complete —
> MVD Commander Concurrence with exception of RE
> HQ level discussions between agencies (NRCS)
Piasa & Eagles Nest Islands, IL $250k
> Complete Draft Report of the TSP
> Complete ATR
> Complete Public Mesting
Crains Open River Island, IL $250k
» Complete Draft Report of TSP
> Complete ATR
> Complete Public Meeting
Harlow Open River Islands, MO $200k
» Complete Draft Report of TSP
> Initiate ATR

Other studies in the Queue  $30k

EVALUATION $150k

Baseline Monitoring & Post Project Monitoring

Performance Evaluation — Stag Island & Pharrs
Island final 1%t Qtr. FY17.

DESIGN
Clarence Cannon Refuge, MO $550k
» Complete Pump Station Design
> Initiate Riverside Setback Design

Ted Shanks, MO $50k
» Deadman Slough

CONSTRUCTION
Ted Shanks, MO $775k
»Completed Debris Shield SR1/HL1
»Complete Draft O&M Manual
»Pump Station — underway

Pools 25 & 26 Islands, MO
>Complete Closeout $50k
»Complete O&M Manual

Clarence Cannon Refuge , MO $2.0M
»>Exterior Gravity Drain Water Control
Structure - underway

TED SHANKS CONSTRUCTION

TED SHANKS CONSTRUCTION

ROCK ISLAND DISTRICT (MVR)

FY17 HREP WORK PLAN (FEBRUARY 2017)
PLANNING

>

>

Beaver Island, Pool 14, 1A ($150K)
Delair, IL ($153K)

Keithsburg Division, Pool 18, IL ($203K)
Steamboat Island, Pool 14, IA ($120K)

DESIGN

> Beaver Island Stage I, Pool 14, IA ($130K)
CONSTRUCTION

> Lake Odessa Flood Recovery, A Pools 17 and 18, IA3 ($72k)

> Pool 12 Overwintering Stage |, Pool 12 IL ($39k)
> Pool 12 Overwintering Stage 11, Pool 12 IL ($269K)
> Pool 12 Overwintering Stage Ill, Pool 12 IL ($1.7M)
> Huron Island Stage |, Pool 18, IA ($42K)
> Huron Island Stage II, Pool 18, IA ($200K)
Rice Lake Stage I, IL LaGrange Pool ($16K)
EVALUATION
> FWS ($240K)
» Baseline Monitoring
> Post Project Monitoring
» Performance Evaluations ($93K) Bay Island, Andalusia, Brown's Lake
> Adaptive Mgmt. Pool 12

UMRR Program Goals, Objectives,
& Related Documents

Next Generation of
Projects

semamre [

Habitat Needs Assessment] Resilience Assessment

HABITAT NEEDS ASSESSMENT I




ECOSYSTEM RESILIENCE

Mud Lake Pool 11 July 2006




Keithsburg
Habitat Rehabilitation & Enhancement Project
Upper Mississippi River Restoration Program

UMRCC
Presentation

February 2017

US Army Corps of Engineers
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Location

= Pool 18

= UMR Miles 431-328
= Mercer County

= [llinois

= 1,635 Acres

BUILDING STRONG,
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Project Lands

= Part of the Upper Mississippi River National Wildlife and
Fish Refuge System.

= Federally-owned by the U.S. Army Corps of Engineers,
(Corps) Rock Island District.

= The Corps-owned lands are out granted to the USFWS
through a cooperative agreement dated July 31, 2001.

= Portions of the project area are privately owned.

BUILDING STRONG,

Significance

BUILDING STRONG,,

Stressors

Altered the hydrology, topography, and biotic
communities

Water level management capability is limited
Uncontrolled flood events result in heavy sediment
accumulations.

= Frequent inundation inhibits island forest regeneration
and causes increased mortality of mature trees.

BUILDING STRONG,,

Problems and Opportunities

= Problem.
» Loss of Diverse Aquatic and Wetland Habitat.

= Opportunity.
» Increase the productivity of both submersed and emergent
aquatic vegetation,
» Restore important aquatic habitats,

BUILDING STRONGg




Problems and Opportunities

Problem:

» Loss of Acreage and Diversity of Native Floodplain Forest.

Opportunity.

» Restore and enhance the age, composition and structure of the
current Keithsburg Division floodplain forest to enhance the
diversity of the floodplain forest habitat.

BUILDING STRONG,,

Constraints

Goals

Goals Objectives
Restore Restore mudflat and shallow
and water habitat for shorebird use

(feeding/nesting) during the
Protect spring and fall migration periods,
Off- as measured in acres
Channel Restore submergent and
Aquatic emergent vegetation for
and migratory waterfowl

(feeding/nesting) use during the
Weﬂ_and spring and fall migration periods,
Habitat as measured in acres

Potential Enhancement Features

Manage water levels within the
Keithsburg Division through
drawdowns, using pumps and other
structures

Excavate channels in backwater
areas

Construct water control structures,
flap gates and/or rehabilitate the
existing levee and spillways

Plant various wetland species

BUILDING STRONG,

measured in acres

Improve year-round bottomland
hardwood habitat for neotropical
migrants and other woodland-dwelling
species, as measured in acres

= Real Estate
» Inundation
» Private ownership of RR Berm
= Navigation
= Program Authority
= Environmental Laws and Regulations
= Flood Heights
BUILDING STRONG,,
Goals Objectives Potential Enhancement Features
Increase areal coverage, as measured
in acres, of forest stands with hard Manage water levels within the Kelthsburg
mast-producing trees as a dominant or  DiVision through drawdowns, using pumps
component species in floodplain forest  2Nd other structures
areas
Plant ti terial ted fi
Restore . Improve the existing year-round scrub- Chzr;n;ies on material excavated from
Floodplain shrub community, especially
Forest buttonbush, for feeding and roosting  construct water control structures, flap gates
Habitat waterfowl and other wildlife, as and/or rehabilitate the existing levee and

spillways

Timber Stand Improvement through thinning,
coppice and/or topographic diversity

BUILDING STRONG,,

How to Meet Goals

= Mimic historic water level regimes that support various
vegetative life and thereby various wildlife

» Protect site from changing river levels

» Allow site to drain and fill like back in the old days

» Give the vegetation a boost

» Make this the All Inclusive Vacation package for Migratory Birds

BUILDING STRONG,,

But how does this happen?

= First... figure out how to manage water levels, then
once that gets worked out, the rest can happen too!

BUILDING STRONGg




Potential Measures

= Water Level Management (L)
= Timber Stand Improvement (T)
= Spring Slough (S)

= Floodplain Forest (F)

BUILDING STRONG,,

Potential Measures

L: Water Level Management Feature

= LO: No embankment berm repairs or enhancement

= L1: Embankment berm improvements and gates for
water level management

» Demo of existing structures

» Embankment berm sloping and top elevation set for appropriate
overtopping and floodplain clearance

» New southern embankment

» ACM Spillways

» Upstream Gate with access dredging

» Downstream Gate with access dredging

= L2: L1 plus pumping capability

BUILDING STRONG,

T: Timber Stand Improvement

= TO: No Timber Stand Improvement

= T1: TSI for bottomland hardwood trees (crop tree
release, tree and shrub planting over a 5 year period)

= T2: TSI for Buttonbush (coppicing)

L R

BUILDING STRONG,,

F: Floodplain Forest

= FO: No floodplain Forest Work

= F1: Island Height based on tree survivability assuming
water control measures were incorporated. Island
construction (which required dredging/excavation for
material), floodplain planting of river birch, silver maple,
eastern cottonwood, black willow

= F2: Same as F1 except assuming no water control
(higher island, smaller footprint)

BUILDING STRONG,,

S: Spring Slough

= S0: No work on Spring Slough

= S1: Water Control on Spring Slough (Dredging access
channels, road repairs, floating treatment wetlands, and
water control structure)

BUILDING STRONGg




Water Level Management

= Historic Water Levels

= Refuge Use

Desirable Water Level Management
= How to Control Water Levels

Water Level Management

The making of a plan...

BUILDING STRONG,, BUILDING STRONG,

Historic Average Monthly Water
Levels (Interior)

Historic Water Levels

BUILDING STRONG, BUILDING STRONG,,

30 year Hydraulic Record
(River) 1986-2015

Refuge Use

BUILDING STRONG,, BUILDING STRONGg




Migratory Bird Data

= |llinois Natural History Survey

= Go to this URL:
http://wwx.inhs.illinois.edu/fieldstations/
forbes/research/waterfowl/
= Click on dates under “Central Mississippi
River” to find Keithsburg bird observations

BUILDING STRONG,,

Shorebird Data

= Skagen, S.K., P.B. Sharpe,R.G.
Waltermire, and M.B. Dillon. 1999.
Biogeographical Profiles of Shorebird
Migration in Midcontinental North America.
Biological Science Report
USGS/BRD/BSR-2000-0003.
(USGS/DOI)

BUILDING STRONG,

Sources:

= |llinois Natural History Survey Bird Counts

= Refer to web page references for photos. These
photos were saved from the internet for the
purposes of PDT education. If they are to be used
In a report, appropriate references and copyright
rules need to be followed.

= QOdessa Peak Waterfowl Counts.pdf

= Shorebird Profiles Pages Used.pdf

= Migratory Bird Data from lllinois Natural History
Survey.docx

BUILDING STRONG,

2010-2015 IL NHS Counts
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Shorebirds Total
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Semipalmated Plovers

Semipalmated Plovers
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Sempalmated Plover 08.07:2010 1o

Greater Yellow Legs
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Lesser Yellow Legs
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Jelowiegs po

Pectoral Sandpipers

Pectoral Sandpipers
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SSipg

Desirable Water Level
Management
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Water Level Management Plan

= Developed by PDT

= Meets project goals and objectives
Consist with Refuge Management
= Within most project constraints

BUILDING STRONG,,

Water surface elevation
(feet above mean sea level NAD 83)

325

s32

5315

5305

5205

KEITHSBURG DIVISION HABITAT REHABILITATION AND ENHANCEMENT
PROJECT
PROPOSED WATER LEVEL MANAGEMENT CYCLE

Typical Cycle
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Hardwood 1

BUILDING STRONG,,

Hardwood 2
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= | owest Management
Level
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= Highest Management
Level

How much of an elevation
difference?

2.5 feet

BUILDING STRONG,, BUILDING STRONG,

Three Alternatives

= First hundreds of potential combinations

= Then around 40 combinations that made
sense

= Then narrowed down to three

BUILDING STRONG, BUILDING STRONG,,

Alternative A (No action) Alternative B (No pumps)

Alternative B
(A20): Levee

. Improvements
Alternative A Habitat Measure  Annual  Annual with Gated Water
(A30): No Action Model Costs Cost  O&MCosts  AAHU Notes Gt g
FO: No Floodplain Timber Stand
Forest Work $ $ Improvement for
(Island Creation)  Yellow warbler - - - Buttonbush
TO: No Timber Gray CeyBURED (wetland shrub) Habitat Measure ~ Annual  Annual
stand SquirrelWood  $ $ CEEE)+ LTS Areas Model Costs Cost  O&MCosts  AAHU Notes.
Improvement duck - 2476 (20%efficiency) E1ecT [eves
S0: Noworkon  DiDuDaDu/S §$ $ Improvements and
Spring Slough hbd = - 1667 20% efficiency Gates (entire DID/DaDU/S s $
L0: No levee refuge) hbd - 27,0000 25404  (40% efficiency)
repairs or $ T2d: Timber
enhancement 1,600.00 Gl
: S 9 9 Improvement for no island built; Wood WP
Total: = S 1,600.00 4142 Buttonbush (no Wood duck/ $ $ (40% efficiency) +Gray S
pumps) Gray Squirrel - 320000  148.00 )
s
9,229,052.0 $
Total o 3020000 402,05
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Alternative C (A31):
Levee Improvements
with Gated Water
Control and Pumping
Water Control and
Timber Stand
Improvement for
Bottomland Hardwood
Forest and Buttonbush
(wetland shrub) Areas
L2a: Levee
Improvements, Gates,
and Pump (entire
refuge)

Tab: Timber Stand
Improvement of
Bottomland Hardwood
Forest and Buttonbush
Areas

Total

Alternative C (Pumps)

Measure Annual O&M

Habitat Model Costs Annual Cost Costs AAHU Notes
s s
DiDWDaDw/shbd - 62,409.41 635.11 no gate at Spring Slough
Gray
SaquirrelWood s s no isfand buili; Wood WP
3,500.00 32531 +Gray S WP
s s s
15,898,550.00 - 65,909.41 96042
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How to make a WLMP Work?

= Modeling
= Biology
= Design

BUILDING STRONG,

BUILDING STRONG,

BUILDING STRONG,,

Huh?

BUILDING STRONG,,

Success Criteria

= Specific Success Failure Criteria:
» Modeling
» Biological Data
» Inundation Acreages

= Depending on alternative, you may or may
not get all of your benefits

BUILDING STRONGg




[Water Level
Plan Habitat Q riteria |Success Criteria|
(WLMP)
|Aquatic Veq: b/w 1-May and 15-September, find the WSEL that | "
-05 of
ypical represents the minimum of the 90-day maximums. This elevation will [ 1> W)
e reference 1o the wood duck acres table that relates watr level o527, .
lacres of vegetation. Main goal: 90 day growing season for aguatic veg
Dabbler1: compute the increase in WSEL from Shorebird WSEL
rypical (above solution) and interior WSEL on 1 October to better evaluate  [0°< WSEL
lquality of duck habitat. If less than 1.5" increase in WSEL, then increase <1.75"
lquantity of dabbler habitat should be reduced
Dabbler2; b/w 1 October and 15-October, find the 15-day average
(and standard deviation). The objective for these dates is to keep water |, o <. o
Typical levels stable for dabblers. The resulting WSEL will be referenced to {1 > % 0
the dabbler acres table that relates depth o acres of dabbler habitat. If |7 '€
the standard deviation is significant (indicating a lot of water level
fluctuation), then the acres of dabbler habitat should be reduced.
Dabbler/Diverd: compute the increase in WSEL from Dabbler2
ypical WSEL (above solution) and interior WSEL on 1 November to better [0.45'< WSEL
levaluate quality of dabbler/diver habitat. If less than 0.5" increase in  [increase <1’
IWSEL, then quantity of habitat should be reduced
Dabbler/Diver2: b/w 1 November and 15 November, find the 15-day
laverage (and standard deviation). The objective for these dates is to
Ikeep water levels stable for dabblers/divers. The resulting WSEL will [+/- 0.5 of
Typical e referenced to the dabbler acres table and diver acres table that idealized WSEL
relates depth to acres of habitat. If the standard deviation is significant|[=532"
(indicating a lot of water level fluctuation), then the acres of
iver habitat should be reduced.

BUILDING STRONG,,

[Water Level
Plan  |HabitatQ riteria ISuccess Criteria
lwLmP)
Dabbler/Diver3: compute the increase in WSEL from Dabbler/Diver2
Lo WSEL (above solution) and inerior WSEL on 1 December to better [0.25°< WSEL
levaluate quality of dabbler/diver habitat. If less than 0.5"increase in  fincrease <1°
WSEL, then quantity of habitat should be reduced
Diver: biw 1 December and 15 December, find the 16-day average (and
tandard deviation). The objective for these dats i 0 keep viater levls |, o . o
Lo tabe fordivers. The resulting WSEL will be referenced o the aiver [ 0>
facres table that relates depth to acres of habitat. If the standard deviation l-532.5"
s significant (indicating a ot of water level fluctuation), then the acres |2
of diver habitat should be reduced.
Butonbushs; b tJune and -Ober drng FrdwoodWLVPL .,
ind the WSEL that represents the maximum during the entire 120-day [+ 0
EERY Iperiod. This elevation will be referenced to the buttonbush acres table f;;i"ze“ e
that relates water level to acres of buttonbush habitat.
HardwoodL: b/w 25-August and 1-November during Hardwood [T
- WLMPL, ind the maximum WSEL that is notexceeded during the entire[" 0> '
period. The resulting WSEL will be reference tothe number of acres of [ co) =
lnarcwood habitt. :
Buttonbush/arduiaod?: bvw T6-Aprl and 15-Octaber ouring |,
ks Hardwood WLMP2, ind the 120-day maximum and returnthe minimumf+t- 9> 9
ofthe maximums, The resulting WSEL will bereferenced tothe acres off oo ="
diver habitat
Divert: biw I-November and 1-December during Hardwood WLMP2, _[r/-0.5"of
HwiBB2 find the minimum elevation during the entire period. The resulting  fdealized WSEL
IWSEL will be reference to the acres of diver habitat. Esa2s®

BUILDING STRONG,

Benefit Evaluation.

Keithsburg Evaluation of Benefits from 1986-2015 with proposed WLMP and assuming features were in place to
manage water

No Action Alternative | Levee & Gates Alternative | Gates & Pumps Alternative
Success Success Success
Fé years in the Fé years in the [ years in the
[past 30 years lpast 30 years Ipast 30 years
[ [that success [% [that success % (that success
lwould have [would have [would have
[been met lbeen met Ibeen met
[Typical WLMP
‘Aquatic Ve 79 3 1 50 15
Dabbler] % 10 3 73 29
Dabbler? 10% a% 1] 97% 29
Dabbler/Diver] 10%| 17 El 80¢ 24)
Dabbler/Diver2] %) 33 1 100% 30|
Dabbler/Diver: %) 13¢ 4 93¢ 28
Diver] 7%) 23% 100% 30|
OVERALL 79%] 20%] 85%] 26
HW/BBL | 0|
0% 27 87% 26|
Hardwood] 7% a7t 1 mﬂu{ 30]
OVERALL 3%] 37%] 1 93%] 28
HW/BB2 I 0|
0% q 21 g 73 zg{
Diverl] 0% q 27 | 100% 30]
OVERALL] 0% 0] 79| 7%

5]
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Example: Divers

Success Criteria: b/w 1 December and 15 December, find the 15-day
average (and standard deviation). The objective for these dates is to
keep water levels stable for divers. The resulting WSEL will be
referenced to the diver acres table that relates depth to acres of
habitat. If the standard deviation is significant (indicating a lot of water
level fluctuation), then the acres of diver habitat should be reduced.

= Alternative A: If you keep the system you have now, you would
have only had diver benefits 2 out of the last 30 years.

= Alternative B: If you would have had the gate system installed, you
would have only had diver benefits 7 out of the |ast 30 years.

= Alternative C: If you would have had the pump system installed, you
would have had diver benefits all 30 of the last 30 years!

BUILDING STRONG,,

Overall Success

Overall, for the typical water level management plan (combining all

success factors):

= Alternative A: If you keep the system you have now, "success" 2 out
of the last 30 years.

= Alternative B: If you would have had the gate system installed,
"success" 6 out of the last 30 years.

= Alternative C: If you would have had the pump system installed,
"success" 26 out of the last 30 years.

BUILDING STRONG,,

Success to Habitat Units to ICA

= Success calculations fed into the
development of habitat units.

= Costs were developed for various
features.

Planning software ran (and re-ran....)

Potential Tentatively Selected Plan rose to
the top

BUILDING STRONGg




Potential TSP

= Alternative C (SO, FO, L2, T3)
= Needs sponsor concurrence

BUILDING STRONG,,

Potential

sk

BUILDING STRONG,

L2 (Water Level Management)

Items required to manage water levels

= Demolition

= Clear and Grub

= Existing Berm Enhancement

= Construct two new articulated concrete mat spillways

= Construct southern berm embankment

= Construct Upstream Gate

= Construct Downstream Gate

= Submersible Pump Station at Downstream Gate location

BUILDING STRONG,

L2: Edwards River Spillway Demolition

BUILDING STRONG,,

L2: Riprap Spillway Demolition

BUILDING STRONG,,

L2: Pump and Gate Demo

BUILDING STRONGg




L2: Clear
and Grub

= Southern Berm
Embankment

= Existing
embankment
and within 15
feet of the
levee toe

BUILDING STRONG,,

Demo complete...

= Embankment needs to be fixed to address
these issues

» Provide a level of protection from changing
river level conditions

» Allow for uniform overtopping in flooding
conditions

» Survive overtopping conditions
» Do not impact the floodplain

BUILDING STRONG,

L2: Existing Berm Enhancement

» Restore slopes and top
height to appropriate
design elevations using
sand borrowed from an
offsite location.

» Construct a clay cap to
protect the embankment
berm from overtopping
events

BUILDING STRONG,

L2: New Southern Berm

= Sand dredged from
river and shaped to
design grade

= Clay Cap placed

= Electrical wiring routed
through berm

= Gravel access across
berm

= Seeded

BUILDING STRONG,,

Berm Enhancement

BUILDING STRONG,,

Southern Berm
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Refuge

River Side (Lake)
Side

Existing Berm
Unknown Material

BUILDING STRONG,,

River Side I3

Existing Berm
Unknown Material

Construct embankment to design elevation and side slopes u

Refuge
(Lake)
Side

Sand

sing sand.

Construct Clay Cap (minimum thickness for a clay cap is 2 feet)

Top width based on vehicle access across top.

Side slopes typical for sand levee.
Top elevation based on hydraulic analysis.

BUILDING STRONG,

Refuge
River Side 12 (Lake)
e Side

Existing Berm
Unknown Material
sand

River rise during a flood event shown.
If river is anticipated to overtop levee based on forecast, BUILDING STRONG,,
start actions to flood refuge (lake).

River Side 12

Existing Berm
Unknown Material

Open gates to allow for refuge (lake) to flood.

Refuge
(Lake)
Side

Sand T

BUILDING STRONG,,

Refuge

River Side 12 (Lake)

A e———— Side

Existing Berm
Unknown Material
sand
Spillways sized to allow for overtopping so refuge (lake) side

fills ‘prior to overtopping BUILDING STRONG,

River Side 12

1 foot

AT

Existing Berm
Unknown Material

Prior to levee overtopping, one foot

Refuge
(Lake)
Side

Sand

differential between river and lake is
required.
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Refuge
River Side 1 (Lake)
e — b Side

Water flow

Unknown Material
Sand

With water levels half way up the clay cap on the interior,
protection from scour on lake side will be provided.

BUILDING STRONG,,

Sand brought in from alternate site
(Dredging/DMMP site)

BUILDING STRONG,

Hydraulically Dredged Sand for
Embankments

BUILDING STRONG,

Clay brought to top of levee

BUILDING STRONG,,

Clay compressed/material graded to smooth
top and slopes

BUILDING STRONG,,

Seeding
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Embankment protects...
What about bringing water in
and out?

BUILDING STRONG,,

L2: Spillways

Controlled Overtopping

Height allows level of protection

consistent with previous spillways

+ Width allows enough water to come
in to fill the interior before
overtopping

« Construct two new articulated

concrete mat spillways

.

.

e
S
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L2: Upstream Gate

» Access dredging from
river to structure

» Access dredging from
structure to deeper
water within the
complex

L2: Downstream gate/pump
station

= Access dredging
from river to
structure

= Access dredging
from structure to
boat ramp

BUILDING STRONG,,

Need to Get the Water to the Gates!

BUILDING STRONG,,

What type of pump?

= Remote location, infrequent access so
temporary or diesel pumping eliminated early in
the process
= Electric Pumps with
» Remote monitoring and sensing of pump and water
levels (so you can see what is happening back at the
office)
» Bubbler system (so the system does not ice up)
» Float System (so the pump doesn’t burn up)
» System that allows to fill or drain with the plan

BUILDING STRONGg




L2: Pump Station

= Submersible pump
station (2-5,000 gpm
pumps) at downstream
gate location
» Electricity to be routed
to pump station
» Remote monitoring
» Programmable water
level management

» Similar to Ventura Marsh
design

BUILDING STRONG,,

Pump Station

MWI Pump Model Number SEA316 (16”) with
60 HP running at 1200 RPM.

BUILDING STRONG,

Now that you are protected
And you can control water

Let's save the trees and
buttonbush

BUILDING STRONG,

T3: Timber Stand Improvement

= Buttonbush:

» This measure involves
coppicing the existing
buttonbush and similar
wetland species in the
late winter or early
spring for up to three
years.

BUILDING STRONG,,

T3: Timber Stand Improvement

River Birch
= Bottomland hardwood Northern Pecan
» Crop tree release Green Hawthorn
Common Persimon
» Trees and shrubs Kentucky Coffeetree
interplanted throughout American Sycamore

Swamp White Oak
Bur Oak
Pin Oak
Silky Dogwood

forest over 5 yrs.

Northern Spicebush
Elderberry

BUILDING STRONG,,

SO

= No work at Spring Slough
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FO

= No new island constructed with floodplain
forest plantings

BUILDING STRONG,,

Next Steps

Ongoing VE Study

Awaiting Sponsor concurrence on TSP
Further develop TSP

Finish writing report

DQCR/Sponsor Review late spring/early
summer

ATR Summer
MVD Reviewlate summer/fall

BUILDING STRONG,

Next steps

= Public Review in the fall

= Submit report to MVD

= Report Approved

= Plans and specs started in FY18?

= Contract award FY20 (depending on
availability of funding).

BUILDING STRONG,

Questions?

BUILDING STRONG,,




Simulating SAV occurrence at the HREP scale

Yao Yin, Jim T. Rogala
US Geological Survey Upper Midwest Environmental Sciences Center, La Crosse, Wisconsin
and
Derek S. Ingvalson, Jon S. Hendrickson, Alex P. Le
US Army Corps of Engineers St. Paul District

SAV model performance in Pool 8

(1998-2009 LTRM/SRS data were used in model training)

e With drawdown ss

- without drawdown

o
199 199 2000 2002 2000 2008 2008 200 212 204 06

Predicted probability of SAV in Sturgeon Lake after HREP

Overlay of 2008 SAV sampling and 2008 modeled probability of SAV

. SAV commonly present in deeper locations in
e >/ this upper area which is farther from main
( channel inputs, as well as the fact that water

) -
\_ TN entering the area to the NW flows over land

- and is less turbid.

\ ;\
N SAV not present in deeper locations in this

— area closer to the input of highly turbid
waters from the main channel.
Modeled probabilty

Rake grabs with SAV *

. * ix rake grabs e taken around the
- boat at cach randomly selected site.

Pool 8 Stoddard HREP Stoddard HREP pseudo-control

New modeling approach

* Parameterization is based on data collected in the Stoddard Bay HREP
site and an adjacent pseudo-control area, as compared to the entire
Pool 8 in the old approach.

* Local turbidity is modified by flow velocity. A trial modeling with a
connectivity indicator that factors in both velocity and travel distance
showed some promising potentials but didn’t work out eventually.




Pool 8

Dummy
variable

Turbidity

Deep areas

Shallow area

Stoddard HREP

Pool 8 Deep areas Shallow area Stoddard HREP

Turbidity
+

Depth

Turbidity
+
Velocity

Turbidity

¥
turbidity*depth*velocity
¥

Velocity

Relative Quality of Models

m Akaike Information Criterion(AIC)

Dummy

Turbidity
Turbidity+Depth
Turbidity+Velocity
Turbidity+Depth+Velocity

338088
308041
237232
252154
187857

Turbidity+Velocity+Turbidity*Depth 177893

*Velocity

Model simulation of SAV response in Pool 3 HREP site

Without HREP With HREP (new model) With HREP (old model)

e B

Modeled flow velocity profiles before and after HREP

1999 WITHOUT HREP 1999 WITH HREP
26% SAV 40% SAV




Without HREP

With HREP

-

wn

Summary

. The Model predicts significant enhancement of SAV in 2

out of the 4 sites protected by proposed artificial islands;

. The smallest island is not creating a significant response.
. The lowest (southern) island is predicted to have less

significant initial response due to residual (non-zero) flow
velocity. However, based on observations at Pool 8
Stoddard Bay HREP, this island still has the potential to
create large SAV beds eventually, assuming the initial,
limited, SAV response would further reduces local
turbidity. But it will take a longer time to develop.
Alternatively, the residual flow velocity may not be a
factor because at summer low discharges the natural
island to the northeast cut off the flow from the main
channel.

If faster response and/or higher degree of confidence are
desired, then we recommend modify the design to
further reduce the flow velocity behind the southern
island.




UMRR LTRM
Highlights

De Jager, N.R. & J.J. Rohweder. 2017. Changes in aquatic vegetation and
floodplain land cover in the Upper Mississippi and lllinois rivers (1989—
2000-2010). Environ Monit Assess 189:77

* Net changes in 13 aquatic and land cover
classes quantified using photo
interpreted maps of the UMRS from 1989
to 2000 and from 2000 to 2010.

* Net decreases in vegetated aquatic area
in nearly all river reaches from 1989 to
2000.

* Subsequent recovery of vegetated
aquatic area from 2000 to 2010 only
observed in the northern portion of the
UMR (above navigation Pool 14) and two
reaches in the lllinois River.

* Changes in aquatic vegetation occupied
between 5 and 20% of the total aquatic
area and were likely associated with
previously reported regional
improvements in water clarity

De Jager, N.R. & J.J. Rohweder. 2017. Changes in aquatic vegetation and
floodplain land cover in the Upper Mississippi and lllinois rivers (1989—
2000-2010). Environ Monit Assess 189:77

* Changes on the floodplain dominated by
urban development, which increased in
nearly every river reach studied from 1989
to 2000.

Agricultural lands declined in most river
reaches from 2000 to 2010.

In the upper UMR, loss of agricultural land
cover was accompanied by increases in
forest cover

In the lower UMR, and lllinois River,
declines in agriculture were accompanied
by increases in forest and shallow marsh
communities.

Floodplain changes were relatively minor
(1-15% of the total floodplain area) and
likely driven by broad-scale socio-
economic conditions.

Gibson-Reinemer, Daniel K., Brian S. Ickes, & John H. Chick. 2016. Development and
assessment of a new method for combining catch per unit effort data from different
fish sampling gears: multigear mean standardization (MGMS). Canadian Journal of
Fisheries and Aquatic Sciences 74:8-14

* Fish communities often p
assessed using multiple gear fwv Y
types in order to adeﬂuatelv i ¢
sample all species and life I B L g
stages of fishes.

* Combining data from different ol
sampling gears presents -
challenges. 1|0 s

* Evaluated 4 methods of o .

combining catch per unit effort  m .

(CPUE) from multiple gears. | R

MGMs worked best i \

« Standardized CPUE and Species e v ) R,
Max did reasonably well R e -
* Relative abundance not [ et aff
recommended for combining
CPUE data across gears . bl |

Braun, A.P,, M.J. Sobotka, & Q.E. Phelps. 2016. Fish associations
among un-notched, notched, and L-head dikes in the Middle
Mississippi River. River Research and Applications 32:804-811.

How do fish communities compare
between different dike types?
Un-notched
dike

L-head
Dike

Notched

—_—
dike

Braun, A.P, M.J. Sobotka, & Q.E. Phelps. 2016. Fish associations
among un-notched, notched, and L-head dikes in the Middle
Mississippi River. River Research and Applications 32:804-811.

-’1::-‘.-:" !‘__3:

=

Curom

Dike notching was introduced as a compromise to increase physical habitat
complexity (dynamic and variable depths and current velocities) while
maintaining a navigable river channel.

Electrofishing, paired large
and small hoop net, fyke net,
and mini-fyke net data used

Assumed to benefit endangered pallid sturgeon, but little research available
on effectiveness or community composition.




Braun, A.P, M.J. Sobotka, & Q.E. Phelps. 2016. Fish associations
among un-notched, notched, and L-head dikes in the Middle
Mississippi River. River Research and Applications 32:804-811.

Non-metric multi-
dimensional scaling
was used to compare
dike communities.

Moderate community
overlap between
notched and L-head
dikes

Relatively little
overlap with un-
notched dikes and
other types

o
o Stress = 0.09 ° 2 EDMQSE;CHM
.
w . * Notched
P ) &
= .
o - A AA
)
E‘ o7 * . oe O aa
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Braun, A.P, M.J. Sobotka, & Q.E. Phelps. 2016. Fish associations
among un-notched, notched, and L-head dikes in the Middle
Mississippi River. River Research and Applications 32:804-811.

Conclusions:

*Different fish species respond to dike types
in different ways

*L-head dikes appear to support a higher
abundance of species adapted to lotic
habitats, may approximate natural backwater
habitats

*Mapping of physical habitat near dikes
needed to better understand effects of dike
construction types

Notching a dike

Habitat associations of juvenile silver carp,

gizzard shad and emerald shiner

Kevin J. Haupt and Quinton E. Phelps. 2016.
Mesohabitat associations in the Mississippi River Basin:
a long-term study on the catch rates and physical
habitat associations of juvenile silver carp and two
native planktivores. Aquatic Invasions 11: 93-99

* Habitat utilization is similar for all three
species

— Occurring over a large spatial scale (UMR,
MMR, and lllinois River)

— This spatial overlap increases potential for
interactions to occur (e.g. competition for
food)

— Silver carp are much more efficient at
obtaining plankton resources — meaning
they can outcompete our native fish for
food

Management implications
* Native fishes might experience slower growth
rates, lower survival rates and reduced fitness due
to habitat overlap and resulting competition with
silver carp

Restoring floodplain connectivity may lead to
greater growth rates of natives species while
providing little additional benefit to silver carp
(Phelps et al. 2014) thus partially counteracting the
detrimental competitive effects of silver carp.

Levi E. Solomon, Richard M. Pendleton, Robert A. Hrabik, and Andrew F.
Casper. 2016. Population Trends and a Distributional Record of Selected
Fish Species from the lllinois River Transactions of the lllinois State

Academy of Science 109:57-61.

* LTRM has sampled consistently for 23 years
using a multi-gear approach in all major strata
of the La Grange Reach of the IL. River

* From 1993-2009, zero Shoal Chub, Channel
Shiner, or Banded Darter were collected

« Shoal Chub (first collected in 2010) are now
common in trawling at the TWZ, peaking in
2014 (n=151; 45.8% of total trawling catch)

« Channel Shiner (first collected in 2012) have
now been collected throughout the La Grange
Reach, including all strata.

Levi E. Solomon, Richard M. Pendleton, Robert A. Hrabik, and Andrew F.
Casper. 2016. Population Trends and a Distributional Record of Selected
Fish Species from the lllinois River Transactions of the lllinois State
Academy of Science 109:57-61.

« Banded Darter collections in 2013 at RM 92 (n=2) represent
distributional records of the species into the lllinois River
« Subsequent collection in 2015 (n=1) at RM 157
* Recent appearance of new species to the LTRM dataset provides
additional evidence to support previously presented/published data
that describes a changing fish community of the IL River.




Estimating backwater sedimentation

resulting from alluvial fan formation
¢ PI: Jim Rogala (USGS)

¢ Why it matters: Backwater sedimentation has long been a major
concern in the management and restoration of the UMRS.

¢ Objective: develop automated methods to determine the
frequency and rate of alluvial fan formation in backwaters over a
20-yr period based on changes observed in UMRR landcover data

Expected results:

* GIS land cover data sets
identifying areas of
otential alluvial fan
formation in Pools 4, 8,
and 13.

Partial quantification of
rates of such formation
where it is occurring.

Proof of concept/methods
developed that can be
applied across impounded
reaches.

Example from Pool 8

Advancing our understanding of habitat requirements
of fish assemblages using multi-species models

e Pls: Kristen Bouska & Brian Gray (USGS)

* Why it matters: Will improve our understanding of how the
ish community changes along gradients of environmental
variables commonly manipulated by HREPs (e.g., depth,
velocity, temperature)

* Objectives:
* Develop multi-species models from existing LTRM fisheries data to:

* 1) identify the dominant resgonses of the fish community to
environmental gradients within each study reach;

« 2)infer habitat preferences based on environmental responses and life
history strategies;

* Expected results:

* Measurement of the association between fish species and
environmental conditions using LTRM fisheries data

 Better understanding of habitat associations of fish community of
the UMRS.

Investigation of metabolism, nutrient processing,
and fish community in floodplain water bodies of
the Middle Mississippi River

* PI: Molly Sobotka (MDOC—Big Rivers and Wetlands
Field Station)

¢ Why it matters: Structure and function of floodplain
water bodies of the MMR are poorly understood.

* Objective: Investigate the effect of hydrologic
connectivity of off-channel aquatic areas in the LTRM
OR reach on:

« fish and aquatic invertebrate community structure,

« rates of nutrient depletion,
* ecosystem metabolism.

* Expected results:

* Better understanding of the differences between floodplain
water bodies and the main channel as well as differences
among floodplain water bodies that vary in their connectivity
to the channel (e.g. time since connection) .

Mapping the thermal landscape of the Upper
Mississippi River: A Pilot Study

Pls: KathiJo Jankowski & Larry Robinson (USGS)

Why it matters: Water temperature is a master
variable that controls physical, chemical and
biological processes in rivers.

Questions:

* 1. How does temperature vary slnat'\ally across
the diverse habitat types of Pool 8?

2. How do temporal patterns differ across
habitats (e,ﬁ,, rate of warming in the spring,
cooling in the fall)? What controls these
differences among and within habitat types?

* 3. How does connectivity among habitats (e.g.,
backwater & main channel) influence spatial and
temporal patterns in temperature?

(Image of Upper Middle Fork John Day
River from Handcock et al. 2012)

» Expected results:

« Better understanding of the link between spatial temperature patterns and
other existing spatial data including depth, flow, land cover and vegetation as
well as spatially-referenced water quality data.

* High resolution temperature data distributed across the pool will provide
information on how and why temperature may vary differently among
habitats and help to identify important drivers of these differences




UMRR Analysis Team Agenda January 9, 2017
UMESC Root River Room, Upper Segment D, La Crosse, Wi
Date: Monday, January 9, 2017
Time: 12 PM- 430 PM

Chair: Shawn Giblin, Wisconsin Department of Natural Resources

1200 -1210 PM- Introductions and Roll Call, Shawn Giblin

1210-1215 PM- Time and Place for next meeting- La Crosse, WI (MRRC) April 26%-Chair Change begins July 2017.
1215-1220 PM- Approval of minutes from October meeting (Group)

1220- 1235 PM- UMRR update, Marv Hubbell, USACE

1235-1305 PM- LTRM Science Update, Jeff Houser, USGS

1305-1530 PM- Research proposal discussion and vote (Research proposals were ranked and four were selected for funding)
1530- 1630 PM- Fish indicators discussion and vote
Adjourn

Fish Indicators Report
Executive Summary
On page C-31

+ Substantial compromise amongst the agencies.

+ High quality product was produced after
considerable debate

Migratory species indicator
* Species list was reduced to include only long distance migrants.

+ Sturgeon (pallid, lake, and shovelnose), american eel, paddlefish, Alabama shad, skipjack herring, and
blue sucker.

Pool 4 Pool 8
Pool 13 Pool 26
Open River Reach La Grange Reach

Backwater species indicator
* All gear types across all sampling periods were used to generate a backwater indicator list.

* The backwater species metric was calculated using day electrofishing all strata and all time periods.

Pool4. Pool 8.
Pool 13 Pool 26
Open River Reach La Grange Reach

Other Notes

Five year moving average was used for both migratory and backwater fish indicator metrics.

The YoY fish metric was tabled for the time being due to issues discovered relating to cutoff
size for certain fish species- this can be taken up again at a future date- if desired.

Moving Forward

* Alison Anderson, Andy Casper, Kat McCain and the Analysis Team accomplished the task of
revising fish indicators.

* We are asking the UMRR- Coordinating Committee for endorsement of the migratory and
backwater fish indicators.

* If endorsed, both indicators will be included in the next Status and Trends report.

Questions?
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of the Upper Mississippi River: the foundation of a resilience assessment.
DRAFT provided as read-ahead.
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« Bird-watching « Birds
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Floodplain agriculture
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Water supply

Water quality

Figure 4.
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Next steps: Assessing the resilience of the
system

1) Develop metrics needed for assessing general resilience of the
UMRS.

2) Assess specified resilience in the context of conceptual models.

General resilience

* “—the capacity of a system that allows it to absorb disturbances of all
kinds, including novel, unforeseen ones, so that all parts of the system
keep functioning as they were” (Walker and Salt 2012)

« To enhance general resilience (Biggs et al. 2015):
* Maintain diversity and redundancy
* Manage connectivity
* Manage and account for slow variables and feedbacks
* Slow variable: “a variable whose rate of change is slow in relation to the timescales of
ecosystem services provision and management, and is therefore often considered
constant”
* Examples: sedimentation, catchment land use, cumulative sediment and nutrient inputs,
climate

General resilience xample metric _ Project (Lead)

Diversity and Aquatic area diversity Aquatic areas coverage HNA Il
redundancy Floodplain vegetation diversity Land cover HNA Il (De Jager &

Rohweder)
Depth diversity & distribution Bathymetry Resilience (Bouska)
Fish diversity & functional redundancy  Species distribution or Resilience (Bouska)
abundance data
Aquat. veg diversity Species distribution or Resilience (TBD)
abundance data
Connectivity Longitudinal connectivity % time LD gates open Resilience (Bouska)
Lateral connectivity Levee coverage, 100 yr HNA Il (Rohweder) or
floodplain Resilience (Bouska)
Core forest area Land cover HNA Il (Rohweder & De
Jager)
SRR LR Water surface elevation fluctuations USACE gages; USGS gages Resilience (Bouska)
feedbacks Nutrient loads LTRM Kreiling and Houser 2016
BW sediment accumulation rates 1. Rogala 2017 study Rogala
TSS concentration LTRM; LD transparency Resilience (Bouska)
TSS load LTRM Kreiling and Houser 2016

Watershed land use Land cover Resilience (Bouska)

Invasive species LTRM; distribution maps Resilience (Bouska;

General resilience example plots

UIR

LIR




Specified resilience

« “..resilience of some part of the system to particular kinds of
disturbance.” (Walker and Salt 2012)

 Evaluate relationships between major resources and controlling
variables to identify known and potential thresholds

* SAV as example:

Wind fetch

Turbidity

Depth

Specified resilience

Major resource leasurement Controlling variables nown/potel
threshold

Aquatic vegetation SAV frequency of TSS, WSE fluctuations, Depth, Wind fetch Known
occurrence

Floodplain vegetation Forest diversity Inundation duration Known

Water quality Nutrient land-use, i ivi Potential
concentrations

Fish Proportion invasive Native fish trophic guild composition overlap Potential
species with trophic resources

Summary of expected outcomes FY 17 and 18

 System description manuscript
* Final revision is underway
* Previous draft provided as a read ahead.
¢ General resilience manuscript describing what existing data indicate
regarding the general ecological resilience of the four floodplain
reaches of the UMRS.
* Specified resilience manuscript focused on selected indicators of
specified resilience
« Synthesis and management implications -- how to best summarize
and present this needs further discussion

Next meeting

* April 2017 — Face to face meeting. Joint meeting with HNA Il steering
committee.
* Present initial results of General Resilience Metrics for comment and
discussion by the group
* Include system-wide GIS layers (HNA II) and application to quantifying the general
resilience of the UMRS
 Discussion of related system or reach-wide restoration objectives (HNA I1)
 Additional discussion of candidate Specified Resilience Metrics.
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Example: Longitudinal connectivity

Percent of time the gates at each lock and dam are open between April and July (1959-2015).
Afew lock and dams are likely barriers to fish movement (LD 19, LD 14, LD 2, possibly others).
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HABITAT NEEDS ASSESSMENT ||
UPPER MISSISSIPPI RIVER RESTORATION

PURPOSE
» Purpose: Provide project status update to UMRRCC
» Decisions: No Decisions required at this time

* Challenges: None at this time

AGENDA

« Communication & Coordination
* System-wide Data Development
« Habitat Objectives Worksheet

¢ Assessment of UMRS

* Path Forward

Habitat Needs Assessment |1
Organizational Chart

HNA Il Management Team

HNA I Steering Committee. UMRR Coordinating Comittee

COMMUNICATION

« Steering Committee Meeting: Dec 5, 20t
« System-wide Data Development
* Endorsed and understood by all members
« Habitat Objectives Worksheet
« Further discussed and suspense pushed out

« Coordination
« River Resource Team Integration
» Support at resource group meetings
* USACE Representative Modification

HABITAT NEEDS ASSESSMENT Il PLAN

Habitat Needs
Assessment - Il
&
<« Habitat Identification of
Objectives [~ ‘Habitat Needs’
. Team
Resilience Assessment
Conceptual Models and System-wide
Measures of Ecosystem Habitat
Resilience Data Analysis and 3
ModellingTeam Inventory (see Fig. 2)




SYSTEM-WIDE DATA
» Step 1 Review HNA | data limitations

* Step 2 Initiate System-Wide Data Development
 Defining the physical and chemical properties of the
system
» Key Pool Data First (15t Review — Spring 2017)
» Developing Data for 1989 & 2010
» Datasets being developed:
¢ Aquatic Area Classification — delineation &
attribution
— Existing & Forecasted
* Floodplain
— Existing & Forecasted

SYSTEM-WIDE DATA

Variables we are going to try
to map

Resilience Assessment Conceptual Models

SYSTEM-WIDE DATA

| Variables we are going to try to map

Resilience Assessment Conceptual Models

SYSTEM-WIDE DATA Variables we are going to try to map

Resilience Assessment Conceptual Models

HABITAT OBJECTIVES WORKSHEET

* UMRS objectives foundation for conducting assessment
« Identifies stressors, goals, and provides direction to
initiate an assessment of the data
« Identifies individuals/workgroups for conducting
assessment
» Step 1 (working on this now)
* Review of 2009 Reach Planning Objectives
« Confirm, Modify, or Add
Objectives/Stressors/Drivers
» Define scale for HNAI
« floodplain reach, geomorphic reach, pool, sub-pool

HABITAT OBJECTIVES WORKSHEET

» Step 2 (Spring Meeting -- While reviewing key pool data)
« Further discussion of objectives and how they can be
used to assess the system-wide data
« Development of Workgroups
« Workgroups to group and organize objectives




ASSESSMENT OF UMRS

¢ Similar to HNA|

« Subject Matter Experts & Resource Managers

(Workgroups)

* Review Quantitative physical and chemical

attributes of the system
» Consider the reach objectives

* Assess the existing conditions of the system

« The end questions of the assessment will be

« Do we want more or less of certain habitats than are
seen today (2010 data layer)?

¢ How do these wants mesh with the future
projections?

PATH FORWARD

122012016 (33112017
L2017 lansizor
i Worksheet
10172016 (313012017
o0l Data.
lannsi2017  laz1/2007
oint Spring Meeting with Resiliency Work Group & SMES - HNA Key pool data and habi worksheet
512412017
UMRR CC Quaterly Mesting - Presentation of Key Pool Data & Methods, development
3012017 512902017
Review of Key Pool Data & Methods by Steering Committee
w212017 (112002007
Non Key Pool Data.
1812017

UMRR CC Quarterly Meeting - Presentation of System the Qualtative Assessement

PATH FORWARD

712012017 lonnaizo17
|Summarizing and Compiling of System Wide Data.
02112017
In-Person Meeting Needs of data 182017
onsr2017 111712017
1112012017
Needs 12112017
11712017 1272017
[Review of System Wide Data Geodatabase
11912018
rat HNA I Report 1112012017
21812018
Steering Comittee Review of Draft HNA I Report 11972018
312012018
[Finalize HNA 1l Report 21812018

QUESTIONS?
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