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* Action Effectiveness Monitoring and Research Status
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* Sites 2019, 2020, 2021
OVERVIEW e 2019 Results Highlight

* Group Discussion
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COLUMBIA ESTUARY ECOSYSTEM
RESTORATION PROGRAM (CEERP)
OBJECTIVES:

1. Increase the capacity (quality) of
estuarine and tidal-fluvial
ecosystems

2. Increase the opportunity for
access by aquatic organisms to
and for export of materials from
shallow water habitats

3. Improve ecosystem realized
functions for juvenile salmonids




ACTION EFFECTIVENESS MONITORING LEVELS

#
Monitored
Metrics

# Restoration Projects
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COMMON GOALS
Plant community development

* Native plant community recovery
Tidal hydrology

* No longer restricted by dikes or tide
gates

Sediment and channel dynamics

* Tidal wetland sediment
erosion/accretion and channel and
floodplain development and
maintenance (SLR, Carbon dynamics,
etc.)

 Macroinvertebrate and Salmonid food
web dynamics

* Conditions which foster salmonid
utilization and sustainable food web
interactions (such as flux of detritus
and macros into the mainstem)



RESULTS 2019: ACTION EFFECTIVENESS MONITORING AND RESEARCH
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RESULTS 2019: ACTION EFFECTIVENESS MONITORING AND RESEARCH
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OVERVIEW 2020: ACTION EFFECTIVENESS MONITORING AND RESEARCH
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PLANNING 2021: ACTION EFFECTIVENESS MONITORING AND RESEARCH
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! RESEARCH QUESTION: WHAT IS THE PROGRESS OF NATIVE PLANT COMMUNITY RESTORATION?

" 8 WA A TR TR, T Y R SRR SRS ey
VBT oSG e e N B ] Major Dri |
NS - ,‘h;:]’\ (e P Sl B » 248 Major Drivers of Plant Community

'!‘ 5\;&?* ¢ N 7LVl N haY ity _£5 Distributions and Recovery:

Flooding Frequency and Duration (site

? hEX_S ; elevations and hydrology)
A_,\ T ; -~

3 AW LSS B A 0 A Salinity (flood waters and soil)

gf < A\J - € g mhiy, SKPUA e Soil Conditions (flooding, scrape down,
’8‘:! b ' s PN T g G a8\ -0 < el W existing conditions)

> / | B ] (£ (resistance
¢ j,}z N e\ TR A A AT N o i to change, Reed canarygrass, Common
e . i g s N BB NP L e A Rush, etc.)

de- b ) Vo8l \ et 2 MDA S Available Seed Bank
%j . pos T SR PN )€ \ @\ Ongoing Management (such as
Ris ' | B iy ) P > N '

-~ ﬁ‘ﬁ, N U S £ p P AN ) grazing, mowing, plantings, and
- .-; f‘f_--v':_:,"* ’,' e AT TS ORI R spraying herbicides)
: g 2 '_{ fai o G & - .u..\ o ;. & : ‘ {

~+La Center Phase 1-2020, Year5 | .
£ ’ - - i & : | % =
P R YA e Y



WALLACUT SLOUGH, 3 YEARS _
(2019) POST-RESTORATION ~ [Sistiulae

Land Trust

PROJECT SUMMARY

Wallacut Slough is in Bakers Bay.
The reference Site is llwaco
Slough, which is also an
Ecosystem Monitoring Program
(EMP) site.

WASHINGTON

In 2016, Wallacut Slough

o AL Kl X a network was restored through

8 5 e A - the removal of barriers and
AL e oA channel enhancements. Data

collection started in 2014.

OREGON

Current management includes
active treatment of invasive
species (gorse, thistle, and
yellow flag iris)

Bakers Bay




o
wl
-
I
o
—
I
9
I
%]
<
w
o
<
o
=
o<
]
E
=
o
=
w
=
%)
=z
wl
-
=
)
wl
L
(%]
wl
QO
=z
wl
o
wl
[
wl
oc
o
=z
<
=z
Q
<
o
]
=
(2]
wl
oc
-
)
Q
<
—
-
=




Wallacut Restoration Site

3 yrs. Post Restoration (Current Conditions
Drone Imagery (2019)




WALLACUT RESTORATION SITE

3 yrs. Post Restoration (Current Conditions)
Drone Imagery (2019)

INTENSIVE VEG MONITORING AREAS

Wallacut Mouth

- Wallacut Upper
€ WSE Loggers



ELEVATION HISTOGRAM (BASED ON VEG TRANSECTS)

o
16

14

Ilwaco Reference
Wallacut Mouth
Wallacut Upper

HABITAT - KEY POINTS

12

10

Count

co

s3]

[

A ‘

1 1.5

Elevation (m -NAVDS8)

Elevation range of Wallacut
Mouth and Upper are similar
and primarily Mid- to High
Marsh.

Elevation of the Reference site
(llwaco Slough) is much
lower, Mid- to Low Marsh in
elevation.

Restored slough hydrograph
mirrors reference site

Important to keep these
differences in mind while
reviewing results



WALLACUT RESTORATION SITE

3 yrs. Post Restoration (Current Conditions)
Drone Imagery (2019)

INTENSIVE VEG MONITORING AREAS

Wallacut Mouth

Wallacut Upper

2019 VEG MONITORING RESULTS
Dominant Plant
Community Characterizations

Mixed non-natives,
standing dead, and
bareground

Mixed native plant
community

A051 20 30 40

SO Veters



INTENSIVE VEG MONITORING AREA RESULTS
Dominate Natives
Wallacut: Pacific silverweed, Argentina egedii ssp. Egedii, &

Baltic Rush, Juncus arcticus
Reference: Lyngby sedge, Carex lyngbyei
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INTENSIVE VEG MONITORING AREA RESULTS
Dominate Natives
Wallacut: Pacific silverweed, Argentina egedii ssp. Egedii, &

Relative Cover (%)

Baltic Rush, Juncus arcticus
Reference: Lyngby sedge, Carex lyngbyei
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Dominate Non-natives

Wallacut: Reed canarygrass, Phalaris arundinacea, &
Creeping bentgrass, Agrostis stolonifera

Reference: Creeping bentgrass, Agrostis stolonifera
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A
INTENSIVE VEG MONITORING AREA RESULTS g '

Reed canarygrass, Phalaris arundinacea, Non-native
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INTENSIVE VEG MONITORING AREA RESULTS
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INTENSIVE VEG MONITORING AREA RESULTS
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INTENSIVE VEG MONITORING AREA RESULTS
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SoliL CONDITIONS: WALLACUT SLOUGH, 3 YEARS (2019) POST-RESTORATION

SO”_ SALlNlTY I llwaco Reference

Wallacut Mouth
Wallacut Upper

=
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SoliL CONDITIONS: WALLACUT SLOUGH, 3 YEARS (2019) POST-RESTORATION

Soil Salinity (ppt)

Soil pH

7.5

6.5

5.5

Reference

Reference

6.6

59

2.2

1

Wallacut Mouth

Wallacut Mouth

6.2

I llwaco Reference
Wallacut Mouth
[ Wallacut Upper

% 1.1

Wallacut Upper

I llwaco Reference
Wallacut Mouth
[ Wallacut Upper

5.9

Wallacut Upper

e Post-restoration soil conditions such as Salinity and pH
can be slow to respond to the reintroduction of flooding

* Slightly more soil response observed at the Mouth than
in the Upper monitoring area

2019 VEG MONITORING RESULTS
Dominant Plant
Community Characterizations

Mixed non-natives,
standing dead, and
bareground

Mixed native plant
community

43 W
A 0510 20 30 40
RO eters



SoliL CONDITIONS: WALLACUT SLOUGH, 3 YEARS (2019) POST-RESTORATION

Soil ORP

350

300

250

200

150

100

50

-50

Reference

Wallacut Mouth

* Soil Oxygen Reduction Potential (ORP):

" llwaco Reference

— Wallacut Mouth Essential a measure of how waterlogged/saturated
W Wallacut Upper the soil is and how long that has been (lower ORP =
saturated longer).
* Elevated Soil ORP conditions reflect how Wallacut is
primarily Mid-Upper Marsh while the Reference
(llwaco) is Low Marsh
* Upper monitoring area may receive less frequent
flooding (higher ORP) which would also explaln slower

soil Salinity and pH responses

Wallacut Upper

2019 VEG MONITORING RESULTS
Dominant Plant
Community Characterizations

Mixed non-natives,
standing dead, and
bareground

Mixed native plant
community

% ‘
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https://soils.ifas.ufl.edu/wetlands/teaching/Biogeo-PDF-files/Lecture-5-Electrochemical%20properties%20%5BCompatibility%20Mode%5D.pdf

SoliL CONDITIONS: WALLACUT SLOUGH, 3 YEARS (2019) POST-RESTORATION

Soil ORP vs. Elevation
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SoliL CONDITIONS: WALLACUT SLOUGH, 3 YEARS (2019) POST-RESTORATION

Soil ORP vs. Elevation
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*  llwaco Reference

Bubble size = % Wallacut Mouth
0. ®  Wallacut Upper

Reed canarygrass = :

200 * ‘t  Elevated Soil ORP conditions reflect
DOA how Wallacut is primarily Mid-Upper

: Marsh while the Reference (llwaco) is
Low Marsh
- " " e " * We see similar Reed canarygrass
Y. thresholds in ORP and Elevation
: . *Ce e ) (proxy for flooding) across our other
) - v, EMP and AEMR sites

. . o * Year 5 data will be illuminating, and
) further multivariate analysis will be
1 conducted
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Wallacut Restoration Site

3 yrs. Post Restoration (Current Conditions)
Classification of Drone Imagery (2019)
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Wallacut Restoration Site

3 yrs. Post Restoration (Current Conditions)
Classification of Drone Imagery (2019)

Classification Acers %
Water 0.4 5
Native wetland matrix 2.5 29

Dead veg & bareground | 1.6 19

Reed canarygrass mix 1.2 15

. Trees and shrub-scrub 2.7 32

* 0.25 m? resolution

* Highly accurate (>90%) when cross
checked with ground control points
for elevation and plant community
composition

A 0510 20 30 40
SO [/ cters



WALLACUT RESTORATION SITE Existing Conditions 2019

Future Plant Community Development Projections (5-10 yrs.)
Classification of Drone Imagery (2019)

3 yrs. Post
2019
Classification Acers %
Water 0.4 5
Native wetland matrix 2.5 29
Mixed
2.8 34
Reed canarygrass
Trees and shrub-scrub 2.7 32




WALLACUT RESTORATION SITE Existing Conditions 2019

Future Plant Community Development Projections (5-10 yrs.)
Classification of Drone Imagery (2019)

3 yrs. Post
2019
Classification Acers %
Water 0.4 5
Native wetland matrix 2.5 29
Mixed
2.8 34
Reed canarygrass
Trees and shrub-scrub 2.7 32

AN




WALLACUT RESTORATION SITE Existing Conditions 2019

Future Plant Community Development Projections (5-10 yrs.)
Classification of Drone Imagery (2019)

3 yrs. Post Projected
2019 2021-2026
Classification Acers % Acers %
Water 0.4 5 0.4 5
Native wetland matrix 2.5 29 3.3 38 t

Mixed

2.8 34 2.0 25 @

Trees and shrub-scrub 2.7 32 2.7 32

Reed canarygrass




WALLACUT SLOUGH CONCLUSIONS

General trajectory is positive towards
recovery of native plant community
composition across most of the
wetland areas

* Recommendation is to potentially
reduce herbicide treatments to allow
natural plant recovery for several
years

e Future adaptive management could
entail targeted planting of shrub-

scrub species in higher marsh areas

* 2021 —Year 5 monitoring



PROJECT SUMMARY

NORTH UNIT PHASE 2, 5 YEARS /ﬁ/
(2019) POST-RESTORATION crest

North Unit Phase 2 - Millionaire
T "o and Deep Widgeon Lakes -
ok 7 i Sauvie Island. Reference site is
Cunningham Lake, which is also
an Ecosystem Monitoring
Program (EMP) site.

WASHINGTON

R 1Y - In 2014, water-control structures
)X i / i were removed from both lakes,
Bl 4 | i X/ and wetland scrape downs and
% ‘ b x4 i 1 | .
. i \ i | berms were strategically located.
¥ k- t B i i Data collection started in 2014.
.\ e R | |
") 1 | \"\ : : .
\ 1 E Current management includes

)\ heavy cattle grazing




NORTH UNIT PHASE 2, 5 YEARS
(2019) POST-RESTORATION

NORTH UNIT PHASE 2 AND REFERENCE SITE LOCATION OVERVIEW MAPS

Data Collected, 2014-2019, 2022,

2024.

v'Plant Community

v'RTK Elevations

v'Water Depth & Temperature

v'Sediment Accretion and
Erosion & Channel Cross-
Sections

v'Soil pH, ORP (2019)

v'RGB and NIR Orthomosaics,
Digital Surface Model (2019)

v'Fish Community Check-in
(2019)

v'Possible 8 yr. Check-in 2022, 10
yr. in 2024 (sans grazing?)



Deep Widgeon Lakes :
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FISH COMMUNITY CHECK-IN (NOAA, 2019): NORTH UNIT PHASE 2, 5 YEARS (2019) POST-RESTORATION

@® Unmarked Chinook

O Marked Chinook * Chinook salmon were
caught at all sampling
sites on Millionaire and
Widgeon Lakes

Density (100m2)

* Both marked (adipose
fin clip) and unmarked
(no adipose fin clip)
—Jrics: ‘ - salmon were caught

[ wigeon 1
I \Wigeon 2

Unmarked Chinook Marked Chinook

HE Millionaire 1 EEEE Millionaire 2 [ Widgeon 1 HEEE Widgeon 2 . . . . . .
flionai fionain 199 1é9 Millionaire 1 Millionaire 2 Wigeon 1 Wigeon 2

Subyearling Yearling i ® Length frequenCy Of
Chinook varied

Frequency

60 70 80 90 100 110

Fork Length (mm)



FISH COMMUNITY CHECK-IN (NOAA, 2019): NORTH UNIT PHASE 2, 5 YEARS (2019) POST-RESTORATION
Non-salmonid catch details:

» 7 different species were
caught in Millionaire Lake

» 9 different species were
observed in Deep
Widgeon Lake

» 13 different species
sampled across both lakes

e 7 species being non-native
to the Columbia River.

* Natives: Threespine
sticklebacks, redsided
shiner, and peamouth
were the most observed

species at both lakes
E Millionaire 1 I Millionaire 2 [ Widgeon 1 HEE Widgeon 2 Sampled




FISH COMMUNITY CHECK-IN (NOAA, 2019): NORTH UNIT PHASE 2, 5 YEARS (2019) POST-RESTORATION

FISH CHECK-IN SUMMARY:

e Results are similar to what we’ve
observed at other Sauvie Island
restoration sites like North Unit Phase 1:
Ruby Lake in 2018

 Results indicate salmonids and other
fish species are successfully accessing
these restoration sites

e Recommendation, more fish and macro
check-ins with similar intensity and
scope to those of the EMP reference
sites would be helpful to understand the
breath of benefits received and
salmonid habitat use patterns of these
restored wetlands




PLANT COMMUNITY: NORTH UNIT PHASE 2, 5 YEARS (2019) POST-RESTORATION




PLANT COMMUNITY: NORTH UNIT PHASE 2, 5 YEARS (2019) POST-RESTORATION

Pre-Restoration Conditions (Veg Survey 2014)
Google Earth Imagery (2014)
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PLANT COMMUNITY: NORTH UNIT PHASE 2, 5 YEARS (2019) POST-RESTORATION

Pre-Restoration Conditions (Veg Survey 2014)
Google Earth Imagery (2014)

2014 VEG MONITORING RESULTS

Dominant Plant
Community Characterizations

Mixed non-natives,

standing dead, and
bareground

Mixed native plant
community
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5 Years Post-Restoration Conditions (Veg Survey 2019)
Google Earth Imagefy (2018)
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PLANT COMMUNITY: NORTH UNIT PHASE 2, 5 YEARS (2019) POST-RESTORATION

A
/'3‘*4

ik

2019 Vec MonimoRriNG RESULTS

Dominont Plont

Mixed non-natives,

standing dead, and

bareground

Mixed native plant

community

y (2018)

.

5 Years Post-Restorar?(’fonditions (Veg Survey 2019)
Google Earth Imager

Millionaire South

HEAVY GRAZING CAN

* Slowed recovery of native plant

communities and tree/shrub

plantings

increased non-native species

richness (cattle associated

weeds)

Reduces plant biomass and

detritus contributions to the
salmonid food web

Scrape down

& Berm
Millionaire North

300 ft




MILLIONAIRE

Dominate Natives

North Unit Phase 2 & Reference: Wapato, Sagittaria
latifolia, Common spikerush, Eleocharis palustris, Water
purslane, Ludwigia palustris
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PLANT COMMUNITY: NORTH UNIT PHASE 2, 5 YEARS (2019) POST-RESTORATION

Pre-Restoration Conditions (Veg Survey 2014)
Google Earth Imagery (2014)

Deep Widgeon South

Deep Widgeon North

2014 VEG MONITORING RESULTS

Dominant Plant

Community Characterizations
Mixed non-natives,
standing dead, and
bareground

Mixed native plant
community




PLANT COMMUNITY: NORTH UNIT PHASE 2, 5 YEARS (2019) POST-RESTORATION

= Pre-Restoration Conditions (Veg Survey 201 e« ®9 5 Years Post-Restoration Conditions (Veg Survey 2019)
A A
: BaRea A Google Earth Imagery (201 e 0o ** Google Earth Imagery (2018)
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i Scrape down
Deep Widgeon North

Deep Widgeon North
& Berm
2014 VeG MONITORING RESULTS
Dominant Plant
Community Characterizations

2019 VEG MONITORING RESULTS
Dominant Plant

~ Community Characterizations
Mixed non-natives, AR Mixed non-natives,
standing dead, and standing dead, and
bareground bareground

Mixed native plant

Mixed native plant
community community







DEeP WIDGEON

North Unit Phase 2 & Reference: Wapato, Sagittaria
latifolia, Common spikerush, Eleocharis palustris, Water
purslane, Ludwigia palustris
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PLANT COMMUNITY: NORTH UNIT PHASE 2, 5 YEARS (2019) POST-RESTORATION

Elevation Range of Dominant Native and Non-native Plant Communities

2019 -5 Years Post-Restoration
D Bareground

Natives: Wapato, Sagittaria latifolia, Common spikerush,

4.0
Eleocharis palustris, Water purslane, Ludwigia palustris
Berm Non-natives: Reed canarygrass, Phalaris arundinacea,
3.8 Spotted ladysthumb, Polygonum persicaria
3.6 o .
* Hydrology of reference site is a good
match to both Deep Widgeon and

'ig 34 Millionaire
% Berm e Bareground, Native, and non-native
g 32 Heavy dominant plant communities are
S Grazing clearly delineated along the wetland's
g 30 hydrologic gradient/elevation range
w

2.8 _

|
-6 Scrape down
' | Scrape down
2.4 =
2.2
Millionaire N Millionaire S Deep Widgeon N Deep Widgeon S

Reference
(Scrape Down and Berm) (Scrape Down and Berm)



PLANT COMMUNITY: NORTH UNIT PHASE 2, 5 YEARS (2019) POST-RESTORATION

Elevation Range of Dominant Native and Non-native Plant Communities
2019 -5 Years Post-Restoration

Elevation (m, NAVD88)
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3.4

3.2
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2.8

2.6

2.4

2.2

Shrub-Scrub Zone

Berm

Scrape down

Heavy
Grazing

D Bareground

Natives: Wapato, Sagittaria latifolia, Common spikerush,
Eleocharis palustris, Water purslane, Ludwigia palustris

Berm Non-natives: Reed canarygrass, Phalaris arundinacea,
Spotted ladysthumb, Polygonum persicaria
e Bareground, Native, and non-native
dominant plant communities are
clearly delineated along the wetland's
hydrologic gradient/elevation range

* Thresholds may shift depending on
annual freshet conditions

2.8-2.4 m, Native Emergent Zone
Scrape down

Reference

Millionaire N
(Scrape Down and Berm)

Millionaire S

<2.4-2.3 m, Mudflat, Channel

Zone
Deep Widgeon N Deep Widgeon S
(Scrape Down and Berm)



WETLAND ELEVATION VS. SoiL ORP

Elevation, m, NAVD88
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WETLAND ELEVATION VS. SoiL ORP

Elevation, m, NAVD88
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WETLAND ELEVATION VS. SoiL ORP

Elevation, m, NAVD88
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Elevated Soil ORP
conditions reflect how
North Unit Phase 2 is
primarily Mid-Upper
Marsh while the
Reference
(Cunningham) is Low
Marsh

We see similar Reed
canarygrass thresholds
in ORP and Elevation
(proxy for flooding)
across our other EMP
and AEMR sites
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* Trajectory of native wetland plant
community recovery is variable -
depending on restored site elevations
and grazing intensity

e Future adaptive management could
entail:

* Fencing to prevent cattle grazing in
wetland habitats (esp. Millionaire)

e Targeted planting of shrub-scrub
species in high marsh zones S
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e 2022 - Year 8 monitoring check-in and
full site UAV analysis
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STEAMBOAT SLOUGH, 5 YEARS
(2019) POST-RESTORATION

STEAMBOAT SLOUGH AND REFERENCE SITE LOCATION OVERVIEW MAPS

Welch Island

/ Reference Site
7 g

PROJECT SUMMARY

Steamboat Slough is a
restoration site located in the
Julia Butler Hansen Refuge, WA.
Reference site is Welch Island,
which is also an Ecosystem
Monitoring Program (EMP) site.

In 2014, tidal influence was
restored through the removal of
levee barriers throughout the
system and the development of
a channel network. Data
collection started in 2014.

Current management — passive,
no herbicide treatments or
grazing observed



STEAMBOAT SLOUGH, 5 YEARS
(2019) POST-RESTORATION

Welch Island
Reference Site

Data Collected, 2014-2019,

2024

v'Plant Community

v'RTK Elevations

v'Water Depth & Temperature
(2019)

v'Biomass and Detritus (ongoing
EMP study, 2017, 2019)

v'Soil pH, Salinity, ORP (2018,
2019)

v'NO UAYV data collection due to
current federal restrictions

v'Level 1 data can be found
PNNL and NMFS 2020 AEM
report


https://www.dropbox.com/s/6tkjfiqypbaax7a/AEMR%20Technical%20Report%20100%25%20FINAL%20060120%20sent%20to%20Corps.pdf?dl=0

ra
LE3]

FisH Use (NOAA, 2017-2019): STEAMBOAT SLOUGH, 5
YEARS (2019) POST-RESTORATION

= Welch
Steamboat
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PIT tag arrays were installed at
Welch Island and Steamboat
Slough in 2017. Results from
Steamboat Slough are available till
2 O 1 9 . Spr/Sum Chinook Fall Chinook Steelhead

Residence time (d)
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i
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= ===

=
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Salmonids were detected at ol . =}

Welch Island in 2017 and o '

Steamboat in 2017-2019 E . 2,

Fall Chinook salmon were the £

most prevalent stock detected at | = B

Steamboat’ W|th the |Ongest L Spr/Sum Chineok  Fall Chinook Steelhead Coho g a0

residence times. e "2 BN Il T
Adults were also detected at 03 I s S

=
-1
1

Steamboat; however, residénce
times were short.

Residence time (d)
=

I
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%)

McNatt et.al, 2020, Chapter 4, PNNL and
NMEFS 2020 AEM report

Spr/Sum Chinoak Fall Chinook Steelhead Coho
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2013 VEG MONITORING RESULTS
Dominant Plant
Community Characterizations

Mixed non-natives,
standing dead, and
bareground

Mixed native plant
community




Pre-Restoration Conditions (Veg Survey 2013)

Google Earth Imagery (2012) e
S Steamboat West
& i
b 2 Steamboat East

o

2013 VEG MONITORING RESULTS
Dominant Plant
Community Characterizations

Mixed non-natives,

standing dead, and
bareground

Mixed native plant
community

5-Years Post Restoration Conditions (Veg Survey 2019)
Google Earth Imagery(2018)
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2019 VEG IMONITORING RESULTS
Dominant Plant
Community Characterizations

Mixed non-natives,

standing dead, and
bareground

Mixed native plant
community




Count

ELEVATION HISTOGRAM (BASED ON VEG TRANSECTS, 2019)
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Elevation (m -NAVDS88)

" Welch Reference
Steamboat East
[ Steamboat West

HABITAT- KEY POINTS

* Hydrology of restoration site
mirrors that of the reference
site

* Elevation range of Steamboat
slough West is higher than
East, both East and West are
generally lower in elevation
than the reference site (Welch
Island).

Steamboat West

Steamboat East gﬁg}@i
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INTENSIVE VEG MONITORING AREA RESULTS

_ Dominate Natives Dominate Non-natives
Steamboat: Wapato, Sagittaria latifolia, Nodding beggars- Steamboat: Reed canarygrass, Phalaris arundinacea,
_ ticks, Bidens cernua, Non-native Relative Cover (%)  Soft rush, Juncus effuses
Reference: Lyngby sedge, Carex lyngbyei, Water parsley, Reference: Reed canarygrass, Phalaris arundinacea,
Oenanthe sarmentosa Common forget-me-not, Myosotis scorpioides
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INTENSIVE VEG MONITORING AREA RESULTS Steamboat East (2019)
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INTENSIVE VEG MONITORING AREA RESULTS Steamboat East (2

Reed canarygrass, Phalaris arundinacea, Non-native
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INTENSIVE VEG MONITORING AREA RESULTS
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INTENSIVE VEG MONITORING AREA RESULTS
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WETLAND ELEVATION VS. SoiL ORP

Elevation, m, NAVD88
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WETLAND ELEVATION VS. SoiL ORP
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Steamboat Slough Reference
26

2.4

2.2

1.8
16

14

Elevation, m, NAVD88

1.2

1 Zonation clear at the
reference site, still
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Robust wetland soil and native plant
community development

Ecosystem Monitoring Program Study:
Biomass and soil characteristics at
reference levels by 3 years post-
restoration (Kidd et al. 2019)

Level 1 PNNL and NMFS (2020) Fish and
Flux Studies: show high productivity at
the site with both fish use and
macro/detritus flux 3-5 years post-
restoration

2024 — Year 10 monitoring check-in and
(hopefully) full site UAV analysis




NEXT STEPS

MONITORING/RESEARCH

e Consistently incorporate UAV veg and soil
conditions monitoring into all Level 2 data
collection

e UAV general photo monitoring recommended
for all sites (Level 1-3)

* |Increase number and distribution of sed
benches/pins across sites

* Monitor water salinity at Wallacut
* Monitoring Protocols Update (Fall 2021) (link)

RESTORATION TRAJECTORIES - ADAPTIVE MANAGEMENT
SUGGESTIONS

 Reduce herbicide treatments at Wallacut
e Reduce grazing intensity at North Unit Phase 2

" ‘Wallacut (2019)




3317 / : LR

THANK You!
QUESTIONS?

Report Published 8/2020:_https://www.estuarypartnership.org/action-
effectiveness-monitoring-lower-columbia-river-and-estuary-habitat-
restoration-program-1



https://www.estuarypartnership.org/action-effectiveness-monitoring-lower-columbia-river-and-estuary-habitat-restoration-program-1

* What thresholds and endpoints are we looking for to deter‘mi;hé =
more restoration or monitoring is needy?,

> Project Design e S———
> Frequency of Monitoring e

* How should we better incorporate monitoring data into an adaptive
management framework?

» Site topography and hydrology

» Wetland plant community

» UAV Technology

» Fish and Macroinvertebrate Sampling



PNNL-15793

Protocols for Monitoring Habitat Restoration

Projects in the Lower Columbia River and Ad C itional Effo rt S —_—
Monitoring Protocols Update

e 2018 & 2019 - Provided Update to WSE/Temp
Monitoring

* 2020 — Provided Update to Sediment Accretion

H.L. 1 )isEZthlt'l‘ll.&‘l'

4.0 bk Monitoring, Soil Monitoring, Channel Cross-Sections
BN Do  April Silva (CREST) started drafting an updated
B & Lot Protocol Document incorporating some of these
| updates
Final Report
April 25, 2008
I Ic Illl I[ 1 t ] S Al\l'ﬂ‘i.\' K’UI'[‘:’ Ul- [;‘ll;‘il‘lx‘t’l":’ ® 202 1
>ortland Distri / o1
wi;[}i;uf * Winter-Summer: Continue to Update the New
Contract DE-AC05-76RLO1830 DRAFT Protocols
acinc Northwes 1 L : i i
Pacific Northwest @ CRESTTS Fall: Distribute Draft Protocols for Comment

of Engineers




