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Executive Summary

Snohomish County implemented two estuarine restoration projects on neighboring afagh Island
and MidSpencer Islandrhe Smith Island restotian site, set across more than 300 acres in the
Sohomish River estuaryigurel), was reconnected to tidal and river inundation in August 2018 after
85 years of flodplain isolation. Tidal marsh restoration is a critical Chinook salmon recovery action in
Puget SoundCereghino et al. 201articularly in the lower Snohomish estud§BSRF 200&here 85
percent of historical tidal marsh was lost due to industtiahan and agricultural land uses (Haas and
Collins 2001)The primary purpose of the Smith Isthporojectwas to reestablish a functioning and self
sustaining estuarine tidal mardly restoring tidal hydrology, tidal channels, and multiple locations of
tidal connectivityAs such,he prdgect provides criticalblind tidal channetearing habitat for salmon
species and other native fisiThe pimary purpose of the Migpencer restoratioproject is to re
establishnew tidal connections through the remnadike to improve tidal connectivity and fish access
G2 GKS YINBRK LXTFYS gAGKAY GKS LINE 2S Jhesephojick> ¢ KA OK
are amongseveral important Snohomish Estuary restoration projects (Appendix A).

This Snohomish EstugrMonitoring Projectvasfunded by NOAA Coastal Resiliency geamdrdsand
wasadministeredby Washington Department of Fish and Wildifsan Estuary and Salmon Restoration

Program (ESRP) Learning Project document&iC43 PRISM projedis-2152M). This report fulfills Task

4 (AppendixB)to completea Final Data Reparthatd g A f f O2YLIAE S RFGF 3IFGKSNBRZ
and offer recommendations for furiNJ A y @S & (G A 3+ (i A Reforting/WRl beviuplgasied ® NA y 3 d £
PRISM in Washington State and made diyemvailable to stakeholders as part of implementing the

Data Sharing and Information Plan (Snohomish County 2018).

This report includes key monitogreffectiveness metriaequesed by NOAA and summarizes
monitoring activities, level of effort, locations established/sampl#ata collected and initial results or
findings Monitoring effectiveness is also guided by project implementation objectimesjtoring
guestions, documenting asuilt conditions, ad formalizing expected outcome$ablel includes the
monitoring performance metrics by NOAA (Appendix B) aittSisland with olumns 1 and 2 published
in the Snohomish County Estuary Monitoring PlBable 2in Snohomish County 2008 Year €l
information provided in this report is described@lumn 3unless, as noted, they are reported
separately

Monitoring data and observations collected to date support all of the following statements

1 Smith Island was built as designed and fully exchangescydies

1 Smith Island increases marsh area, channel connections, and blind tidal channetplsxng
historicd loss of habitat area for juvenile salmon

1 Salmon were observed using all ot Smith Island including the East Tidal Channel,
constructed Starter Channels, Everett Channel, and the front of the new setback dike. In
addition we observednost other typcalestuarine rearing fish species

Snohomish County Estuary Monitoring June 2020 1
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9 Temperature and salinity were as expected for this part of the estuary (Hall et al. 2018) and
supportive of salmon rearing throughout the majority of pring and early summer, prior to
outmigration at the onset of warer weather (Chamberlain et aln review)

1 Vegetation in Year 1 was, as expected, in a state ebffliend large trees began to blow over
during the first winter storms. We anticipate daaf of upland plant species will continue fo#2
years, but we hve already observed emergent marsh species colonization and expansion.

It is anticipated that somédata willbe integratedwith other regional monitoringnd so may be
contributed to NOAANWFSC, Tulalip Tribes or ESRP as part of tracking restoratioct prgomes.

For example, Snohomisistearywide analysesf fish datawill be led by NOAANWFSC science staff. A
cumulative summary of results amaterpretation of longerterm changes and relevance to salmon
recovery will, in most cases, require longer periods of timg y@ars) from the project initiation and
baseline characterization and are arpiaied to be completed after 5 thOyears.
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LiDAR collection. Appendi&k shows other Snohomish Estuary restoration projects.
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Tablel. NOAA Grant award monitoring performance metsidJnless otherwise noted, performance metric is included in this report.

Tier | ImplementationPerformance Metric

Metric

Units, Frequency, Product®eliverable

Year 01 Reporting

Land Elevations

Restorationdesignsand Postconstructionas-built drawings- prepared and stamped
by a licensed professional engingarofessional land surveypwill show existing and
proposed elevations anckrosssectiors for structures, channels, wetlds, and
floodplains final elevations an@rosssectiors of structures, channels, and land
installed altered by the project, and be surveyed into a known elevation benchme
and referenced to a standard geodetic datum.

Designs andsabuilt inventorywere
provided separately to grant and peitm
agencies under separate grant agreeme
- available at PRISM onlifer projects16-
1559and09-1279

Hydrology-
Water Levels

Pre- and Postrestoration hydrographsgenerated by collecting water elevations
using at least three data loggers (upstream and downstreanrefreved tidal
restriction, and one to correct for atmospheric pressure) surveyed into the same
elevation benchmartdatum as the abuilt drawinggproject plansDocument the
new flooding regime to determine consistency with restoration goals.

Pre and Postrestoration hydrographand
supportingFigure22 and Figure24,
documentation photos (and videodf
water levels

Tier Il ImplementationPerformance Metric

Metric

Units, Frequency, ProdudtSeliverable

Year 01 Reporting

Photo points

Establishk  photo points; Photograph twice per year, once in June/July and onc
Nov/Dec until determined not necessary. Deli@PS coordinates, bearings, map al
annual winter/summer photos covering grant awareriod.

Maps of established photo point location
(Figure6). PreprojectandYear @1 photos
at >50sites

Timelapse
photo/video

Establishat leastone daily timelapse cameralvideo aine large Smith Island breach
location (prior to breaching) and maintain &t year postoreach. Provide video
rendering of breach.

Description of videdime-lapseeffort and
products to date; Web linksare atSmith
Island project website

Surface
Elevation
Tableg
Sediment Pins

Establishid Rod Surfge Elevation Tables §ETs Measure RSElevations semi
annually Deliver GPS coordinates, RSET elevation benchmark, and elevation
measurements covering grant award period (with NOAA & Tulalip Tribsis)blishk
50 sediment jmsbased on channel proxity, elevation, and vegetation. Deliver GP
coordinates, initial sediment/pin elevations, and measure santiually covering

grant award period.

Map of4 RSET and 64 sedimentpin
(Figurel2), description of installation,
measurements, initial interpretatigrand
photos.
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https://secure.rco.wa.gov/prism/search/projectsnapshot.aspx?ProjectNumber=16-1559
https://secure.rco.wa.gov/prism/search/projectsnapshot.aspx?ProjectNumber=16-1559
https://secure.rco.wa.gov/prism/search/projectsnapshot.aspx?ProjectNumber=09-1279
https://snohomishcountywa.gov/1150/Smith-Island-Restoration-Project
https://snohomishcountywa.gov/1150/Smith-Island-Restoration-Project

Table 1. Continued.

LiDAR/Aerial
Photos

AcquireLiDARLight Detection And Ranging) at low tide pbetach.Provide LIiDAR
Digital elevation model, maps, and data collection report from vendor.

Completed data acquisitioprocessing,
report andmapping exampleskigure4).

Using availablaerialphoto imagery, stablish baseline and biennial channel count,
length, surface areaalculations in GIS.

GIS based maysigure34) and channel
metrics (Tablel2).

Field Surveys

Establish baselinerosssection and profile measuremends x5 channel locations

Map of84 crosssections(Figure40) and

(RTKGPS) Measure annually. Provide plots of channel protitesssectiors and changes profiles andAppendixEof 25cross
covering grant award period. sectionsand profile plots.

Water level EstablishidzLJA G NB I Yé @iy bKI YR GRR ¢y a 42RIB)- Y | Reported observed yearDsdinity and

(above), water level, temperature, salinitgnd barometric sensar(15minute recording temperaturefrom tidal sensor location

Temperature interval downloaded quarterly); Provide map and daily-jazned postbreach data. (Figure29 and Figure31).

Salirity

Vegetation Establishi20 5x5m? random vegetatiorplots and 12 lineintercept transectsacross | Map locations ofl00vegetation plots

succession elevation gradient. Sample 12mandom quadratmong plotdine transectsin years | (Figure47) and elevation datavith initial
0,1,2,3,5,7,10.Provide vegetation locations (mapped) and results. results.
Map major vegetation classes and mudflat to estimedenpositionas a percent of | Preproject vegetation community-igure
total area and change (based ory@ar NAlRaerialphotos/vegetation plot data). 45) for future comparisonpotential marsh
Providebaseline map covering grant award period. and mudflat areasFigure35).

Invasive Performannual postbreach invasive vegetatiaieconnaissancen restorationarea Invasive weed control effort-igure57)

vegetation Map locations of invasive weeds and document treatment (type/area). and other observations

Beach seine to
quantify fish use

Collect monthly (Felseq) pre-project and postprojectfish use datat Smith Island,
Mid-Spencer, Union Slough and Systéfide sample locationwith beach seine.
Providedata to NOAANWFSC for database. Provide map of sample site locations
tables/figures of fish use by month by major site.

Maps of locations sampled in 2018 (pre
project and 2019 (YearD) (Figure60)
and initial results of catch Hgcation and
month.

Reporting/
Communication

Create Data/InformatiorSharing Plan. Makdata visible, accessible, independently
understandable no later than 2 years patta collection Provide Snohomish Count
URL or other hosting URL (if NOAA Restoration Center/ N@AASC).

This report fulfills reporting and
communication for Year-Q
implementation and monitoring.
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Introduction

Snohomish County implemented two estuarine restoration projects in 2018 and 2019 on neighboring
areas- Smith Island and Mi&pencer IslandlheSmith Islad restoration site setacross more than 300
acresin the Snohomish River estuglfyigurel), was reconnectedto tidal and river inundation irugust
2018 after 85 years of floodplain isolati At the MidSpencer restoration site, remnant dikes were
removed in 2019 to increase accessibility for juvenile salmon rearidgl marsh restoration is a critical
Chinook salmon recovery action in Puget Soaditicularly in thdower Snohomish estarywhere 85
percent of tidal marshvas historicallyost due to industrial, urban andgricultural land usefHaas and
Collins 2001)

Important objectives for estuarine marsh restoration, aamon recovery in the Snohomish basin
(SBSRF 2005) are to

Reestablish tidal hydrology with full inundation and evacuation

Renew sediment processedransport to, deposition within, and accretion over tigne

Reestablish, reconnect and enhance lost delta area and increase tidal channel network

Recruit and store lgre woody materigland

Reestablish and enhance native vegetation communities within the project wetlands and control
invasive plants.

=A =4 =4 4 =4

The primary purpose of the Smith Isthprojectwas to reestablish a functioning and sedfistaining

estuarine tidaimarshby restoring tidal hydrology, tidal channels, and multiple locations of tidal

connectivity to the isolated sitéAs such,lie prgect provides criticalblind tidal channetearing habitat

for listedsalmonspecies and other native fish in the SnohsmRiver basinAnticipated outcomes from

this project are consistent with a conceptual model for estuarine delta restordtimm Simenstad et al.

(2006), where reintroduction of the full tidal prisisiexpected to restore processes, create structural

changes, and leatb improved access, capacity, and functions for juvenile salmon and other fish and

wildlife. The pimary purpose of the Migbpencer restoratioprojectwas to reestablishnew tidal

connections through the remnant diké&he goal wat improve tidal connectiity and fish access to the

marsh plain within the projeci A 1 S KA OK gl & Yyl GdzNI ff& oNBlFIOKSR Ay

Historically, Smith Island and part of Mighencer were predominantly located in temergent forested
transition (EFTone Figure2) that contained preferred habitats for juveni@hinooksalmon, including
blind tidal channels and distributary channel edge habithi lo$ marsh area affectethe number and
areaof blind tidal channels, which were filled or isolated behind dikizas and Collins (2001) found
that 61 blind tidal channels and their drainage networks weredasbss all marsh areascluding the
Estuarine Emergent Marsh (EEM) and Forested Riverine Transition (FRTJemesgnting bout 75%
of the Hind tidal channel are@n the lower Snohomish Estuarihe loss of this channel and habitat type
disproportionately affectedhe rearing habitat capacityvithin the estuary which supporgsivenile
Chinook salmosmolt productionin the emergent/forested transition zon& he reduction in blind tidal
channels accounts for 698% of thissstimatedreductionin rearing capacityjor Chinooksalmonfrom
18841996(Haas and Collins 200Now, the Smith Islandnd MidSpencer projects aramong several
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sites in the Snohomish EstuaAppendixA) where the combined tidal marsh restoration area is
anticipated to exceed 1700 acres, more than dindpthe 1996 estimate of tidal marsh area.

Marysville

N Steamboat Slough
Spencer
Island
Snohomish River g
Otter

Kilometers Island
O 1 2 3 Ebey Slough
[ e—ry]

Union Slough

Estuarine Emergent
Marsh Zone

Emergent/Forested
Transition Zone

B ] Forested Riverine Tidal
Zone

Lowell

i
1

- Floodplain Forest

| Palustrine Wetlands

Figure2. Snohomish Estuarkistoric vegetated tidal marsh zones (from Haas and Collins 2001). Smith Island and Mid
Spencer locations aradicated with an open square.

Thisreporti¢ LINR RdzOlG 2F {y2K2YAaK / 2dzyi@Saohdnishidountyy R LYy ¥
2018) supporting reporting and communicatioBnohomish County objectives aredocument
implementation and progressy sharing data and information frofour projectphases; pre
construction, design, implementation, and peaginstiuction effectiveness monitoringPre-construction
YR RSaA3ady LKIFaAS AyF2NNIGA2Y A& | fNBFReé R20dzySydas
Information Systerh® { y 2 K2 YA & K impRrgitatércaad efeytiveiidsd nfonitoring efforts
in 2018 and 2019 for the Smith Island and Mjpencer restoration projects are reported here and
completes obligations for the Snohomish Estuary Monitoring Project, funded by NOAA Coastal Resiliency
grantawards (#NA13NMF4630142 andA16NMF4630008 administered by Washington Department
of Fish and Wildlifas PIRSM projectl6-2152M (AppendixB). Thisreport will also bearchivedin PRISM
and made available i { Y2 K2YA &K /[ 2dzyde {dzZNFIFIOS 21 GSNJalyl 3aSy
project at:

www.surfacewater.info

L https://secure.rco.wa.gov/PRISM/search/ProjectSearch.agp8 F NOK & { YAGK L&ftlyRéE AF 20K
2 https://snohomishcountywa.gov/1150/SmitlslandRestorationProject
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https://secure.rco.wa.gov/prism/search/projectsnapshot.aspx?ProjectNumber=16-2152
http://www.surfacewater.info/
https://secure.rco.wa.gov/PRISM/search/ProjectSearch.aspx
https://snohomishcountywa.gov/1150/Smith-Island-Restoration-Project

It is anticipated that data and information sharing will also occur through presentation of project results

to technical and no#technical audiences to fulfill project communication objectivess the policy of
Snohomish County Department of Public ottt shae and/or distribute, upon request, the project
Geographic Information Systems (GIS) data collected by our department, when such requests are not
made formally under the provisions of the Public Records Act (PRA), RCW 42.56. This policy is designed
to both encourage transparency and open government with availability of project GIS data upon
request.This report may describe some monitoring results or site conditions that overlap with

information needs applicable to permit compliance or mitigation.

In order to tell the story about the changes and outcomes observed over time at Smithdsiddid
Spencemand relate that to project goals and objectives, our project communication objectives based on
initial monitoringreported below is included ifable2. Note that not all communication objectivesan

be met after one year.

Table2. Snohomish Estuary monitoring communication objectives for mitoring elementsand project sites; Smith Island
(Sl) and MidSpencer (MSp)

Project Communication Objectives Monitoring
Elements
Show whatestoredtidal exchange aEmith Islandooks like (photos antime- Site Appearance
lapsevideo)and how Smith Islandaind Mid-Sperterappear to change over time. | & ChanggSl,
MSp)
Describe the maximum area of restored tidal hydrology. Postrestoration

Show how the restored tidal hydrology matches that of tidal elevations in Unig Hydrology(Sl)
Sloughindicating full tidal exchange.
Map and describe the number of tidal drainage basins created by the tidal prig
and affiliated drainage connections to Union Slough.

Show the total tidal channel length, surface area, number of connected tidal | Tidal channels
channels, ad branching order. (SI, MSp)

Showthe initial baseline and descrilmibsequenthanges in profile andtross
sectioral area that occuover time

Report results over time and use regional contexts/datasets describétbbg
(2014)in comparison to other restoratiosites

Describe thenewtidal channel area, woody debris accumulation or change, loy Habitat/ Water
tide pond area, water temperature, salinity, dissolved oxygen levels in terms d quality (SI)
suitability for rearing salmon.

Show the magnitude of sedimentation pestnstructionand howelevation Sedimentation
changesver timecompares to estimates of sea level r{&.R) (SI1, MSp)

Describe whether sedimentation rate is different at Smith Island compared to
other sites.

Snohomish County Estuary Monitoring June 2020 8



Project Communication Objectives Monitoring

Elements
Describe the fish species composition, size, origatghery orwild) and density by Fish us€Sl,
date (migration timing)Provide an estimate of the salmon rearing capacity. MSp)

Compared to the pre&onstruction vegetation community, map or show the-di¢ | Vegetation(Sl)
area (mudflat), andhitial zonation (elevation, salinity, inundation) of the changi
vegetation community

Describe changes in vegetation over time and how they are indicative of site
trajectory orbenefit for biota.

In the long term (>10 years), sleribe changes in marsh vegetation that may
interact with sedimentation and elevation.

Highlight whether smalitarter channels (breach and length) remain stable, Constructed
expand, or fill”? Document cover, scour and/or sediment storage functions fror| habitat features
constructed wood treatments or naturally occurring woody debris. (SI, MSp)

Monitoring Strategy

The monitoring strategy is informed by an interrelated set ofr@ject conditions, assumptions from
regional knowledgeproject objectives andesign choicesmonitoring questions, and management
information needsVarious nonitoring efforts will coverthree project phases; preonstruction,
implementation(the baseline)andpostconstruction

To restore tidal marsh access and function for juvenile salmon with the8&6Smith Island site, the

dike was removed at three locations; a total of 4,34@dinfeet ofdikewas removed. Smith Island is

now bounded by a new sdtack dike to the west and City of Everett to the sodthMid-Spencer

Island, 1745 feet of dike was removed to allow greater tidal exchange and enhanced connectivity for
juvenile fishrearing at the site. In addition to dike removal at Smith Island, one remnant natural channel
was reconnected to Union Slough, one large, sinuous, bifurcated channel was constructed (City of
Everett Mitigation Channel), and 15 smaller channels were exedwaid connected to Union Slough.
¢tKSaS avylttSN OKIyySta INB OFftftSR a{dGFNISNI /KIyyS
metrics, are more likely to change over time due to tidal exchange, sediment dynamics, and flow
partitioning among these @nnels or other factors. At Mi8pencer, excavated channels were
constructedacross the former dike footprintOther important project componentat Smith Island

include woody material installation, connection or filling of agricultural ditches, and tieteof

forested area that will dieff from tidal inundation Woody material was also installed at M&pencer.

The initial monitoring strategy and evaluation of the projests focus on the asuilt basdine of dike
breach connections, restored tidaytirology, tidal channel configuration andrdensions vegetation
baselineand invasive nomative plants sedimentationand fish use (site access). Leaagmn monitoring
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