To:

Heather Griffin, City of Everett Public Works

From:

Torrey Luiting, PWS and Danny Stratten, Natural Systems Design, Inc.

Date:

September 21, 2020

Re:

Smith Island Estuary Restoration – Year 2 Condition Check and Vegetation Community Map

INTRODUCTION
The City of Everett Public Works Department (EPWD) requested Natural Systems Design, Inc. (NSD) complete
the Year 2 site condition check required as part of the performance monitoring of the Smith Island Estuary
Restoration Advance Mitigation Site (the project). EPWD constructed the project to reestablish and rehabilitate
approximately 47.5 acres of tidal wetlands within the lower Snohomish River estuary to fully functioning and
self-sustaining estuarine marsh, mudflat, and tidal channel habitats. The project was constructed in phases over
the course of three summer construction seasons between 2016 and 2018. A tidal channel network was
excavated to promote tidal exchange with adjacent Union Slough, and material was placed in existing drainage
ditches to restore the ground surface to appropriate elevations for estuarine habitats. Excavated native
materials were used to create marsh benches at an intertidal elevation to support marsh habitat and promote
habitat complexity.
The project was constructed as advance compensatory mitigation for EPWD anticipated future unavoidable
impacts to wetlands and waters, as specified in Table 1-1 of the Advance Mitigation Plan (ICF 2016) within the
project’s defined geographic area. The Advance Mitigation Plan specifies performance monitoring across a 10year monitoring period, or until the performance standards are met. Once the project has achieved the required
level of performance, the City may request early termination of the quantitative monitoring.
Per Tables 6-1 and 6-2 of the Advance Mitigation Plan, site condition monitoring is required in Year 2 to
qualitatively evaluate invasive species cover and check the site for debris or other conditions which could
undermine achievement of performance standards.

METHODS
NSD ecologists Kelvin Andrews, Torrey Luiting, PWS and Danny Stratten visited the site on August 18, 2020 to
conduct the site condition check, collect site photos from each photo point utilized in the Year 1 monitoring,
collect data regarding the development of the intertidal marsh communities and collect updated aerial imagery.
The site visit was conducted over approximately 6 hours, beginning approximately 10am and ending at
approximately 4pm. Weather conditions were overcast until approximately 1pm, with increasing clearing to a
sunny and warm day approaching 80 degrees Fahrenheit. A minus 1.92-foot low tide occurred at approximately
11:08 am (Everett Washington).
We collected the aerial image using NSD’s drone flown at a height of approximately 320 feet between
approximately 11:00 am and 12:00pm, which captured low tide conditions and was used to map the developing
vegetation communities. NSD collected vegetation community and invasive species occurrence data by both
opportunistic pedestrian survey while completing the photo points and by targeted investigation of vegetation
community composition in areas that differed in composition from the most commonly observed communities.
NSD utilized the GPS coordinates of the 15 photo points collected during Year 1 monitoring to replicate the
location of the photo points (Appendix A). NSD installed pink survey whiskers on wooden stakes at the photo
points in the site’s interior to further aid in relocating photo locations in future years. NSD utilized the images in
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Appendix D of the ICF Year 1 monitoring report to replicate the angle and viewshed of each photo. Only one
photo could not be replicated exactly, Photo Point 10 on the north side of the breach. This location was
inaccessible from the north due to dense Himalayan blackberry on the remnant dike and from the south due to
the depth and volume of water in a channel conveying flow from the north into the breach.
NSD collected GPS locations of notable vegetation communities, occurrence of concentrations of invasive
species, and other points of interest. NSD also checked for any large garbage and debris which may have floated
into the site and could be hampering the development of the marsh and/or mudflat, or constricting flow
through the breach or tidal channels.

RESULTS
Figure 1 presents the orthophoto taken on August 18, 2020 and illustrates the tidal channel, the extensive areas
of tidal marsh that are developing, scattered areas of cattail, widely scattered areas of reed canarygrass and
areas where the accumulated wrack from the pre-project trees and shrubs/blackberry wrack is still breaking
down and decaying. Figure 2 illustrates the locations of scattered concentrations of invasive species mapped
during the condition check field work, primarily purple loosestrife (Lythrum salicaria).
Photos 1 and 2 show the site as captured at low tide by drone. Photo 1 shows the site from the breach looking
west up the tidal channel. Photo 2 shows the site from the west toward the breach and Union Slough. Appendix
A provides photo point photographs as presented in the Year 1 report and as recorded at the Year 2 site
condition check.

Vegetation Community Development
Site conditions are consistent with those ICF documented during the Year 1 monitoring and are consistent with
the expected degree and diversity of vegetation development two years post-breach. Site conditions are also
consistent with the early stages of vegetation development observed at the City’s neighboring Smith
Island/Union Slough advance mitigation site to the southeast.

Photo 1. NSD drone aerial shot August 18, 2020 at low tide, view west from breach; south dike and EPWD water
pollution control facility oxidation pond at distant left; Snohomish County Smith Island site at right.
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Photo 2. NSD drone aerial shot August 18, 2020 at low tide, view east from west end of site; south dike and EPWD
water pollution control facility oxidation pond at right; Snohomish County Smith Island site at left.

The majority of the area outside the tidal channel network is developing the typical diversity and interspersion
of mudflat (often colonized by benthic algae) and oligohaline tidal marsh (Figure 1, attached). These developing
marsh areas are generally dominated by brass buttons (Cotula coronopifolia) and spikerush (Eleocharis parvula
or E. acicularis). Subdominant species include fat-hen saltbush (Atriplex patula), silverweed (Potentilla anserina
ssp. pacifica), and seaside and/or Alaska plantain (Plantago macrocarpa and/or P. maritima ssp. juncoides)
(Photos 3-5). Poverty rush (Juncus tenuis) and celery-leaf buttercup (Ranunculus sceleratus) are also present
sporadically across the site. At this early stage in development, the marsh community has not stratified into low
and high marsh communities, although that is expected as sediment accretes, isostatic rebound occurs, and
elevations increase.
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Photo 3.

Close up of developing oligohaline tidal marsh dominated by brass buttons and spike rush.

Photo 4.

Developing oligohaline tidal marsh across northwestern extent of site.
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Photo 5.

Developing oligohaline tidal marsh and patch of cattail in central portion of site.

Other developing communities include patches of cattail (Typha spp. – not flowering) (Photo 6), higher elevation
areas supporting patches of reed canarygrass (Phalaris arundinacea), Canadian thistle (Cirsium arvense), fat-hen
saltbush (Atriplex patula), and a smartweed species (Polygonum/Persicaria spp.) (Photo 7). Many colonizing
species were present only in immature vegetative form (i.e. not flowering) and thus precise identification for
some groups was not possible.

Photo 6.

Area of cattail in central portion of site.
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Photo 7.

Higher elevation patch of reed canarygrass.

The southeastern portion of the site was formerly forested and scrub-shrub and still retains areas of wrack and
downed wood covering the ground surface (Photo 8). As the wrack and wood decays and washes out of the site,
more surface is exposed for colonization. We observed widely scattered marsh plants colonizing these areas,
including single stems of young sedges (likely Carex obnupta and/or Carex lyngbyei).

Photo 8.

Area of trees and shrubs/wrack along southern edge of site.
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Invasive Species Concentrations
Reed canarygrass was a dominate species across the site pre-breach. It has been nearly eliminated from the site,
remaining only on small ‘islands’ at the highest elevations (Figure 2 attached, Photo 7). It is possible reed
canarygrass will remain in these high elevation areas over time. They currently occupy less than one percent of
the mitigation area. Unless reed canarygrass colonizes lower elevation areas, the site seems on the appropriate
trajectory to meet Performance Standard V3.1 of less than 10% average cover across the Year 10 vegetation
sample plots.
Purple loosestrife, in contrast, has sparsely colonized much broader areas (approximately 4%, as mapped) of the
mitigation site (Figure 2). The seedlings are small, not yet flowering (for the most part, Photo 9) and are
generally concentrated in a few areas (i.e. the toe of the southern and western dikes and areas of slightly higher
elevation along the upper tidal channels generally in the center of the site, Figure 2 and Photo 10 ).

Photo 9.

Purple loosestrife seedings (not flowering) across developing area of tidal marsh.

Photo 10. Purple loosestrife (flowering) along southern edge of mitigation site.
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One small patch of knotweed (possibly Polygonum cuspidatum/ Fallopia japonica/Reynoutria japonica) is
present within the mitigation site (Figure 2 and Photo 11) rooted in a piece of large wood/rootwad.

Photo 11. Knotweed on root wad near north-central edge of mitigation site.

Both knotweed and purple loosestrife are Snohomish County Class B designated weeds. Class B designated
weeds are common in the county and are not designated by the State Weed Board for control in Snohomish
County, however the County has chosen to control these weeds and have included them on the County’s Weed
List for required control.
To prevent the knotweed from spreading further within the site, carefully applied herbicide approved for
aquatic application and possibly cutting the rootwad to remove the knotweed is recommended. To prevent the
purple loosestrife from gaining a substantive presence in the mitigation site, regular pulling of the seedlings is
recommended, including investigating the small patches of reed canarygrass for purple loosestrife colonization.
Regular pulling of seedlings can also help keep the mitigation site on target to meet Performance Standard V3.2
of less than 5% average cover of invasive species of concern across the Year 10 vegetation sample plots.
NSD did not observe any of the other ‘hard to control’ invasive species specified in the site’s advance mitigation
performance standards during the Year 2 site visit (i.e. yellow flag iris (Iris pseudacorus), cordgrass (Spartina
spp.), or common reed (Phragmites australis).

Debris/Vandalism/Other Conditions
NSD did not observe any large debris, signs of vandalism, or other site conditions which would compromise the
development of the tidal channel, mudflat, or marsh communities. Large wood has floated into the site (Photo
12), as expected, and is creating habitat utilized by fish and wildlife (e.g. a great blue heron and a snowy egret
were observed perching on downed logs; an adult peregrine falcon was observed perching on Sitka spruce snag
along south edge of site).
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Photo 12. One of the large, downed trees that has floated into the mitigation site.

CONCLUSIONS
Site conditions in the advance mitigation site are consistent with the conditions and trajectory of development
documented by ICF during the Year 1 monitoring. The development of an interspersion of tidal channel, mudflat
and oligohaline tidal marsh habitats is consistent with the expected degree and diversity of habitat and
vegetation community development two years post-breach and appears on the appropriate trajectory to meet
the site’s Year 3 performance standards in 2021.
We recommend EPWD perform routine maintenance for invasive species, primarily focused on eradication of
the knotweed clump and pulling purple loosestrife seedlings before the onset of fall 2020, or if not feasible, then
perform maintenance in late spring 2021 before the loosestrife sets seeds. The small patches of reed
canarygrass should also be included in purple loosestrife control efforts.
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Figure 1
Year 2 Vegetation Communities

Lambert conformal conic projection, NAD 1983 State Plane Coordinate System (WA
North Zone). Aerial Imagery collected by drone flight at low tide conditions on Aug 18,
2020. Vegetation Community cover was derived from field observations and aerial
photo interpretation of vegetation signatures.
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Figure 2
Photo Points and Invasive Species Concentrations
Lambert conformal conic projection, NAD 1983 State Plane Coordinate System (WA
North Zone). Aerial Imagery collected by drone flight at low tide conditions on Aug 18,
2020. Invasive Species hot spots represent field identified areas of growth, or
vegetation signatures consistent with that areas identified.
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Appendix A
Smith Island Estuary Restoration
Year 1 and Year 2 Photo Point Photographs
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Smith Island Estuary Restoration – Year 1 & Year 2 photo points, low tide conditions unless otherwise
indicated

Photo Point #1, Year 1 (July 2/3, 2019) conditions

Photo Point #1, Year 2 (August 18, 2020) conditions

Photo Point #2, Year 1 (July 2/3, 2019) conditions

Photo Point #2, Year 2 (August 18, 2020) conditions

Photo Point #3, Year 1 (July 2/3, 2019) conditions

Photo Point #3, Year 2 (August 18, 2020) conditions

Photo Point #4, Year 2 (August 18, 2020) conditions (facing north northeast at incoming tide
conditions). No photo was collected at this location in Year 1.

Photo Point #5, Year 1 (July 2/3, 2019) conditions

Photo Point #5, Year 2 (August 18, 2020) conditions

Photo Point #6, Year 1 (July 2/3, 2019) conditions

Photo Point #6, Year 2 (August 18, 2020) conditions (wrack has largely washed out)

Photo Point #7, Year 1 (July 2/3, 2019) conditions

Photo Point #7, Year 2 (August 18, 2020) conditions

Photo Point #8, Year 1 (July 2/3, 2019) conditions

Photo Point #8, Year 2 (August 18, 2020) conditions

Photo Point #9, Year 1 (July 2/3, 2019) conditions

Photo Point #9, Year 2 (August 18, 2020) conditions (low tide, Union Slough at right)

Photo Point #10, Year 1 (July 2/3, 2019) conditions

Photo Point #10, Year 2 (August 18, 2020) conditions (rising tide, photo taken looking across breach from
location of pink arrow in Year 1 photo; exact photo point location not accessible in Year 2 conditions)

Photo Point #11, Year 1 (July 2/3, 2019) conditions

Photo Point #11, Year 2 (August 18, 2020) conditions

Photo Point #12, Year 1 (July 2/3, 2019) conditions

Photo Point #12, Year 2 (August 18, 2020) conditions

Photo Point #13, Year 1 (July 2/3, 2019) conditions

Photo Point #13, Year 2 (August 18, 2020) conditions

Photo Point #14, Year 1 (July 2/3, 2019) conditions

Photo Point #14, Year 2 (August 18, 2020) conditions

Photo Point #15, Year 1 (July 2/3, 2019) conditions

Photo Point #15, Year 2 (August 18, 2020) conditions

