Monitoring Plan for the Qwuloolt RestorationProject

DRAFT
Revised3/26/11

Casimir Rice Phil Roni Jason HallJosh ChamberlifGregory Hood
Glenn Guntenspergehyndal JohnsopHiroo Imaki, Maria Calvi
Anna PortingaCaren Crandelland Lucinda Tear




TABLE OF CONTENTS

YU [ 010 4= U PSPPSR 3
INEFOAUCTION .ot e ettt e e e e e e e snessneeeeeeeaaaaeees 4
Project descCription. ... e e 4
Monitoring background ......ccccccciiiiiiiiiiis e eeeeeea—— 9
ProjeCt gOalS ....uviviiiiiiiiiiiiiiiiiit e e 14
Conceptual MOAEl .....uevviieiiiiciiiiis e eeeee e e———— 16
BasiC StUAY AeSIgN....c.cociiiiiiiiiiiiiiiiis v e 18
Monitoring questions, methods, and COSES.........uuiiiiiiiiii e 19
(@ INF= 11 e= 10\ VZ 1Y, Lo V1 (o] ] o [P P 23
Topography, sediment, and SOIlS.......c.cccccvciiiiiiiiiies e .. 24

L 170 o] (oo Y2 UERP 28
Sediment and water qUalILY......cccccceiiiiiiiiiccs e e 32

2 o) ¢ P 36

Y 4=To =T o i o] o AP P PP TP TPPPPPON 36
Primary production and material fluX..............eeiiiiiiiiii e 39

T o OSSPSR 43
MaCTOINVEIMEIOIALES ... ...t e e e s e e as .53
2T LS PP 55
Pre-breach priorities, current status, and implementation...................c.ooovvvvieee.... 61
Cumulative restoration effects and systertevel monitoring in the Snohomish River
LSS LU= PPN 62
ANAIYSIS AN FEPOITING ....vvveeeeieiiiiiii e mnne e 63
Adaptive ManagEMENT..........ooiiiiiiiiiiiiieme et smmr e e e e e e e e e e anaa 64
(@ 111 £ T o TR 64
] (=] (=] o= 65



SUMMARY
The Qwulooltrestoration site is a former estuarine wetland in the Snohomish River
system that will have tidahundation returnegia levee breach late 202. Thebroad
long-termgoal ofthe project is to transformie siteinto a selfsustainng, vegetated
estuarine wetlanthat 1) maximizes the modern, natural ecological potential of the site;
2) minimizes adverse effects on, and adds socioeconomic value for, the surrounding
community; and 3) advances the science and practice of restoMtaitoring is critical
in evaluatinghe performancef the project
For monitoring for the Qwuloolt sitand adjacent reference sitgs recommend
monitoring ofcontrollingabiotic attributestopographyand sedimentlynamics
hydrology, and chemical carnination), and biota (vegetation, fishes,
macroinvertebrates, and birds) with the ultimate priority on evaluation of biological
responséo the restorationrComprehensive onitoringwill require approximately
$500,000t0 $1,000,000pre-breach($300,000already acquiredynd posbreachan
average ofpproximately$200,000to $4@,000annually for the first 10 yeargesulting
in a total of approximately $5 million over the thirteen years covered by this plan
A significant portionof the necessary resrcescan be assumed to be matching from
NOAA Fisheries, Tulalip Tribes, and other participants in the monitpbngwe
estimate that at lea$B8 million in funding will be required to implement the full plan.
Major pre-breachmplementation recommendatioasd prioritiesare:
1. Complete the project design and revise monitoring plan accordingly
2. Continue prebreach fishand hydrologic data collection in ¢aboration with NOAA
Fisheries
3. Complete vegetation assemblage mapping pediss inventory using field surveys,
orthophots, and LIiDAR
4. Completeanalysis oinsect fallout andbenthiccore samples collected in 2086d
2010 andNOAA FisheriesChinook diet samples and catch diatan the Snohomish
estuary (2002009)
5. Install longterm elevation and sediment dynamics monitoring statodsevaluate
soil conditionsonsite at Qwuloolt and at reference sites

6. Collect and analyze soil samples at Qwuloolt and reference sites



7. Continue and expartird surveys at Qwuloolt an@ference sites
8. Collect and analyze anthropogenic chemical contaminants in soil, sediment, and fish
9. Analyze LIiDAR and orthophoto data to develop marsh island and channel area
relationships
10.Develop an adaptive management plan for the Qwuloolt project thieipates
potential trajectories for project performance and recommends responses to potential
outcomes
11.Continue and expanautreach activitiesespecially with respetb academisand
volunteers thatouldaddresearch components and data collectionlwéipabeyond
core efforts
12.Integratamonitoring plan approach and recommendatigitls monitoring efforts
within the Snohomish BasinVhidbey Basin, Puget Sounand Pacific Northwest
13.Incorporate LIDAR; CTD; and water level, temperature, and salinity fogga into
refined hydrodynamic modébr the Snohomish estuary

INTRODUCTION

Project description.

The Qwuloolt restoratiosite (Figure 1)lies adjacent to Ebey Sloughthe
Snohomish River estuapf Puget Sound, Washington. Qwulogliapproximatelyl42
hectare4360 acrespf former estuarine wetlan€ollins and Montgomery 2001, Haas
and Collins 2001yiked for agricultue a century agdRestoration of the site is intended
to becompensation to the public for injuries to natural resources as a result of the Tulalip
Landfill, a Superfund sitéAdolfson Associates 2006fRestoration actions will involve
the return of tidal inundation to the Qwuloolt site2iil2throughleveebreachand
loweringon Ebey Sloughas well achannel excavation, ditch fillingnstallation of
setb&k levees to protect adjacent proper{ieigure 2) andsome possible onsite
manipulations osubstrateand vegetatiomot yetdefined

Historically, the project area was tidal emergent marsh and forestsomuibwetland
interlaced by tidal channetsd steams (Haas and Collins 2001l).the early 1900a
levee was constructed on the north bank of Ebey Slough and tide gates were installed at

the mouth of Allen and Jones Creeks to convert the land to agric(Higtee 1) Levees



and tide gatebaveprevenedtidal processes from acting on the project area,
transformingg h e @&coldgieabcenditionandseverely reducing itability to support
saimon and other estuaritgota Today, the project area is fallow agricultural land that is

covered bynvasive reed canary gsghistle, and blackber (Cereghino 2006)
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Figure 1. Qwulooland surroundingites (July 2009)



Figure 2. Future configuration of Qwuloolt site based ument(35%)design Blue
indicates minoexcavationred indicates major excavation, and yellow
indicates new levee.



The Snohomish River estuary is the second largest in Puget Sodischome to a
rich biota, includingfederally listed Chinookalmon bull trout,steelhead troudndfive
othersalmonidspeciegSnohomish Basin Salmon Recovery Forum 20D&g all Puget
Sound river systems, the Snohomish estuary has been severely altenecalnyaativiy
(Bortleson et al. 1980, Haas and Collins 2001, Collins and Sheikh.ZD@%pared with
historical conditions, mly 17%of estuarine wetland argad 25% ofblind tidal sloughs
remain(Figure 3) BecauseChinook salmon usestuariesnore extensively than any
othersalmon specie@Healey 1982, Simenstad et al. 1982, Aitkin 1988thropogenic
estuarinénabitat changesiayhave reduced Chinook production capacity within the
SnohomisttonsiderablyfHaas and Collins 1999yhe 2005 Snohomish Basin Salmon
ConservatiorPlan(SnohomisiBasin Salmon Recovery Forum 200fpothesizes that
the quality and quantity of rearing habitat in the nearshore, estuary, and mainstem rivers
is the primary factor limitingChinook and bull troufThe Qwuloolt projecis expectedo
benefit these federally threatened speasswell as steelhead troather salmonidsand
other fishand wildlife by increasing the areal extent and connectivity of estuarine
wetlands in the Snohomish systdvonitoring ecologicalresponse afhe Qwulmlt site
is necessary to evaluate whether these expectations are being met.

Tulalip Tribes and project partners have pursued property acquisitroastfands
within the floodplain of the project area and conducted feasibility and other site
assessments begin the restoration planning procds2002, the Army Corps of
Engineers completed a restoration feasibility study that examined various breach options
for the existing Ebey Slough levda.2005, buildingonthis work, Tulalip and project
partnershitiated conceptual design, environmental compliance, and public review
processedn early 2006, project partners evaluated and presented four alternatives to the
public and selected a preferred alternative for further refine(Aelaifson Associates
2006) Additional data collection and hydrodynamic modeling actidang and
Khangaonkar 200Ayere also undertaken during this peribahally, in 2008, through a
formal cooperative agreement with the US Army Corps, Tulalip Tribes completed
preliminary designs and initiated the permit and environaieaview procesg:inal ste
preparation forte project ischeduled fo2011 and 2012wvith dike breaching and the
returnof tidal inundationscheduld for 2012
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Figure 3. Historical vegetatiarones in the Snohomish River estudgd line indicates
boundary of Qwuloolt and adjacent reference sibaga from Brian Collins,
University of Washington.



Monitoring background

Monitoring can be defined as ofilaiahttat syst emat i
provides information useful for measuring pr
modification of efforts is necessary, and building leegn public support for habitat
protection and restoraino (Thayer 2003)Elements of a monitoring programmplicit in
this definition areclear poject goals, robust sampling desigmsl analytical methogs
adaptive management of the project (including the monitoring itself), and outreach
activities. In this plan we address all of these elements.

Ideally, monitoring is a longerm, interdisciplingy and interinstitutional effortthat
assists in the management of a given project, but also complements other concurrent
efforts, and contributes to improved design and management of future restoration actions
(Thom et al. 2007)Development of a monitoring plan is a series of stepsstiaitl
begin early in the project planning procéBgure 3; Rice et al. 2005, Roni 20G5)d is

directly related to the specific goals of the praject

Figure4. Basic steps, progression, and feedback in the development and application of a
monitoring progranfModified from Roni et. al 2005)



