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Abstract

The Fisher Slough Restoration Project, located in the south fork Skagit River tidal delta
near the town of Conwais intended to help recover the six populations of wild Chinook
salmon present within the Skagit River and its natal estWeyreport monitoring results
related to Project Element 1 (of)3which replaced an existing floodgate with a new
floodgate. The goal of Project Element 1 was to improve fish passage and tidal
inundation to areas upstream of the floodgate and to protgetemt farmland from
flooding. We address monitoring questions related to Project Element 1 for fish with data
collected in 2009 (Beamer et al. 2010), in 20B@gmer et al. 20)1and in 2011 (this
report). The primary question for Project Element 1 mvenile salmon monitoring is

Does juvenile Chinook salmon use increase in habitat upstream of theafleadtgr its
replacement occurringetween the 2009 and 2010 fish monitoring pexfod

The new Fisher Slough floodgate, during the monitoring pesaetred by this report,

was operated according to management periods outlined in its hydraulic permit.
Upstream juvenile salmon passage opportunity coincides witlebbridal stage periods
when floodgate doors are open and was estimated to occur 4618&tohe during the
2011 fish monitoring period. This statistic varied little over the three years of monitoring
Fi sher S| ough 6 betwedndsvdagdd%.e, r angi ng

In 2011, twelve different species of fishvere foundin the study area, including fv
different salmonids and other freshwater and estuarine species. Average juvehile
wild Chinook salmon density was higher downstream of the floodgate than upstream of
the floodgate in 2011 (year 2 after replacement), but it is not significard 8tQB level.

In 2009 before floodgate replacemetihere was statistically and visually no difference
in juvenile wild Chinooksalmon density between sites y@nd downstream of the
floodgate However in 2010, there were higher densities of juvenile aviChinook
salmon downstream of the floodgate than upstream of the floodyatanalysis of
juvenile Chinooksalmon density and landscape connectigitggests juvenile Chinook
salmon use of Fisher Slough upstream of the floodgate was lower than the paiteral
observed at all other Skagit sites after the floodgate was replaced.

The statistical tds and graphical trends oviee years of monitoring indicate that the
new floodgate may not be influencinghinook salmondensities aswas originally
hypothesizd (i.e., juvenile wildChinook salmorabundancevould increaseaipstream of

the floodgate after st replacement). There afactors that may be influencing juvenile
Chinook salmon results at Fisher Slough other than floodgate repateand we
explored six of thesel) site variability in the local environment, 2) variability in
floodgate operation, 3) chance, 4) an unmonitored mechanism, 5) disturbance from
restoration construction occurring in 2011, and 6) variability in Skagit River juvenile
Chinook salmon outmigration population size. Of these six potanfiaences we feel

the one most likely to be influencing juvenile Chinook salmon ressifgriability in
floodgate operatioecause 2009 had an extended peoifoghatesbeingheld op@ while
years 2010 and 2011 did not.



It is also possible that the original hypothesis for floodgate replacement (i.e., an increase
in juvenile wild Chinook salmon density upstream of the floodgate after its replacement)
was overstated. Theriginal hypothesis was generated without the benefitaol pre
projectmonitoring datalUpstream juvenile Chinook salmon passage into Fisher Slough
was assumed to be poor with the old floodgates thedone year of prdéloodgate
replacementesults in 2009 suggest otiagse.

Moving forward with monitoring at Fisher Slough which will include influences from
dike setback restoration and its resulting new habitat area for fssrea@mmend future
monitoring use all monitored independent variables hypothesizedltence juvenile
Chinook salmon in an integrated analysis approach.



Background of the Fisher Slough Restoration Project
and study area

The Fisher Slough Restoration Project, located in the south fork Skagit River tidal delta
near the town of ConwafFigure 1) was included in the Skagit Chinook Recovery Plan
(SRSC and WDFW 2005, page 172) as a necessary restoration action to helpthecover
six populations ofvild Chinook salmon QOncorhynchugshawytschapresent within the
SkagitRiver and its natal estuaryhe project was envisioned conceptually to reskire

to 80 acres of historic riverine tidal zgnareviouslyin agricultural usgto a variety of
channel, estuarine wetland, and tributary junction habitats.

Since the writingof the Skagit Chinook Recovery Plan, The Nature Conservancy (TNC)
and its partners have acquired agriculture lands in the project area and designed specific
restoration actiomfor the study area thatere be phased in their implementatjaver

several gars in threeProject Elemerst The goal ofProject Element is to improve fish
passage and tidal inundation to areas upstream dfaibeégate ando protect adjacent
farmland from floodingby replacingan existingfloodgatewith a newfloodgatewithin

Fisher Slough at theioneer Hghway crossing.

Project Eement 2 resolval a drainageconflict preventing implementation dhe final
restorationProject ElementProject Elemen® relocateghe Big Ditch siphon culvert
which was located underneath Fisher Slough within the dike setback area. The siphon
waslocatedat the edgef the project footprint for dike setback in order to accommodate
drainage issues for mtent and upstream land owners while allowing for full dike
setback.

The third Project Elementvasa dike setback in order to allow mooé the agricultural
area to be inundated by tidal and freshwater hydrology. The new tidal habitat area,
following implementation oProject Elemen8, is approximately 60 acres.

Project Element 1 was completed in the fall of 2009. Project Element 2 was stdhed in
summer 0f201Q Construction continued through the end of October 2011 when the
floodgates were rengaged andperated forthe criteria set forth fothe Fall/Winter
Flood Control PeriodThe constructiorfor Project Element 2vas completed in 2011
(after the fish monitoring period covered in this report). Project Element 3 was completed
in 2011, also after the fish monitoring time period of this regbigure 2)



> f
)

J
0

uver

Steambogat Slough

Figure 1. Location of study area antks sampled &isher SloughWA, during 2011

Mount
Vernon




LEGEND

Project Footprint
Channel Realignment
Parcel Boundary

New Bridges/Crossings

Project Structures

Big Ditch

Big Ditch Realignment

8 | BYNNE

Old Big Ditch

North Levee

South Levee Setback

M
o

Old South Levee

bg
@
m

0 500 1,000

Feet

\V_mxd\21-1-12310_SAmxd Date: 9/22/2011 _m!

The Nature Conservancy
Skagit County, Washington

Slough!A

FISHER SLOUGH
TIDAL MARSH RESTORATION

September 2011 21-1-12310-314
SHANNON & INC] et

TAProject21-1\12310_Fisher.

Figure 2.Postrestoration figure provided by TNC. Project Element 3 (dike setback and channel relocation) was completed after fisigrironitori
2011.



Purpose and monitoring framework of 2011 report

The Fisher Slough Tidal Marsh Restoration: Monng and Adaptive Management Plan
(Parametrix 2010) stateshe goal of restoration monitoring at Fisher Slough is to
document changes between existing and restored estuarine habitats following
reintroduction of tidal hydrology and reconnection of streimodplains within the
restoration site. Specifically, the monitoring program is designed to track progress toward
the following primary project objectives:
1. Restore the ecological processes and structure to support and maintain a
functional freshwatetidal wetland that supports target species, such as
Chinook salmon
2. Restore and improvieeshwater tidal rearing habitat for Chinook salmon;
3. Restordish passage fazoho (Oncorhynchus kisutgtand chum
(Oncorhynchus kejasalmonspawning access; and
4. Improve flood storage to protect agricultural uses of adjacent properties.

The monitoring program is based upon a conceptual model linking ecosystem processes
to structural conditions and biological responses to those conditidris. annual
monitoring reportis thethird in a serieshat focuses on results related to Objective 2
above 1 creating freshwater tidal rearing habitat for Chinook salmbawever,
monitoring results are reported more broadly to include other fish species rearing within
the Fisher Slogh project area, not just juvenile Chinook salmon.

Juvenile salmon and other tidal delta fishes are hypothesized-dolonize habitat
restored by the Fisher Slough Restoration Profgetause the source$ salmon(e.qg.,

natal or nomatal relative td=isher Slough and its watersheds) and life stafjssimon

vary, fish passage through tfleodgateat Fisher Slough must adequately allow apd
downstream migration for juvenile salmon and upstream migrdtoradult salmon.

After implementation ofProject Elementl (i.e., floodgatereplacement), an increase in
tidal delta juvenile salmoabundancevas expectetiecauseat was assumed that existing
channel areas upstream of the tidegate in Fisher Slough would become tidally influenced
(or more tidally nfluenced) and would be more available to juvenile salmon originating
from areas outside of the Fisher Slough watersheds, through improved access.

Project ElemenB of the Fisher Slough Restoration projeice.(the dike setback) is
intendedto increasdish carrying capacity. Juvenile Chinook salmon carrying capacity of
the restored area a function of habitat area, its type and quality as well as its landscape
connectivity. The dike setback is expected to increase habitat area available for fish
reaing within the project area. Thulijture monitoring of therojectareamay require
additional or different fish sampling sites than those selectdérpect Element.

The Fisher Slough Restoration Project is expected to achieve two juvenile Chinook
salmon related objectives: (1) increabe amount ofidal delta habitat area for juvenile
rearing and (2) improve juvenile access to that habitat. Ouruishmonitoring is
primarily a pre and postreatmentrestoration design. We expect changes in tish
within the treatment (restored) area followc@mpletion ofProject Elemens.



We addressnonitoring questions related Rvoject Elementl. with data collected in 2009
(Beamer et al2010, in 2010(Beamer et al2011), andin 2011 (this report) The primary
guestion forProject Elementl and juvenile salmon monitorings whether juvenile
Chinook salmoruseincreassin habitatupstream of the new gateer usageipstream of
the old gate For example, we hypothesize juvenile Chinook salmon demssiould
increase after floodgate replacembatausdloodgate doors should be open more of the
time after restoration than before restoratellowing increased fish passage opportunity
We answer this question by comparing fish @desampling sites denstream and
upstream of thefloodgate (Figure 1) using data collected in years before and after
installation of the new gate. Data collected in 20@presenting the baseline values of
fish utilization beforefloodgatereplacementis reported in Beamer et gR010. The
floodgate replacement occurred in late August 20Gfhd data collected in 2010,
representing values of fish utilization in year one after floodgate replacemesported

in Beamer et al(2011). This document gies the values of fish utilizatiom year two
after thefloodgatereplacement.

The monitoring framework also looks at juvenile Chinook salmon results from Fisher
Slough within a landscape context compared to other-termy monitoring sites within
the Slagit Rivertidal delta.

Description of floodgate

The floodgate structure at Fisher Slough during the 2011 fish monitoring period consisted

of selfregulating floodgate system manufactured by Nehalem Marine Manufacturing that

had been installed on an exmgi concrete headwalh August 2009. The existing

headwall had three openingse a s ur i ng 8 6 9 0 Newallminunafioatigatt 1 6 wi d e
doors (one per opening) replaced the old set of paired wooderhisgkrl doors. The

bottom edge of the openings in thencrete headwall (the sill) for both the new self

regulated floodgate doors and the old doors is at an elevation of 4.3 ft NAVD88. The
floodgate openings remain the same.

As in 2009 (i.e., before floodgate replacement), two smaller openings in the concrete
headwall beneath the floodgates remain. These openings are covered with flapgates and
are centered under the middle and south floodgates. Each opening measures 24/ inches
24 inches.The openingunder the middldloodgatedoor is covered with a top hinged
flapgate anaperates as a traditionfidodgate; itopensor closes based on whethgater

flow is coming downstreanfgate open), is slack (gate closemt)the tide is pushing
upstream(gate closeld The flapgateunder thesouthfloodgatedoor is controlled by an
adjustment arm so it can k@woppedopen or held closeddepending on floodgate
management periods.

Methods

Sample timing
A combination of beach seine and fyke trapping methasusedo collect fish at sites
within the study area onine sampling days between Fehbry 10 and Jue 20, 2011 to



coincide with the known juvenile rearing period for Chingakmonin the SkagitRiver
estuary (Beamer et al. 2010).

Sampling was conducted twice per mofrhm 2009 through 201fo beconsistent with
the design of long term juvenile Chino@almonmonitoring in the SkagiRiver estuary
(Greene and Beamer 200&evenenvironmentalariableswere collectedt each site on
each sampling date: wateéemperature, salinityDissolved Oxygen (DO), velocity,
vegetation, substrate, and the depth of the water santptdsampling was scheduled
for February25 but was not conducted duedo actic blast andneto two feet of snow
blanketingthe areamaking it impossible to sample.

Fish samplingenced in June2011due to instream constructionccurringupstream of
the floodgateas part ofProject Elemerst2 and3 of the Restoration PlamMonitoring of
temperature, salinity, and dissolved oxygentinueduntil July 8, 2011

Site selection

Sitesfor fish monitoringwere systematically selected downstream and upstream of the
floodgate to represent the habitat typesl spatial diversitjoundwithin the project area
(Figure 3. The locatios of sampling sites were selected in order to compare the fish
assemblage abowandbelow thefloodgate The same sitewere sampledn 2011 asin
2009and 2010See Beamer et 4R010) fordetails orsite selection methods.

The site location fothe data loggerameasuringDO, water surface elevation (WSE)
water temperature and floodgate door openness had been established by TNC and were
continued at the same locations in 2Q&iyure 3)



Figure 3. Location of fish monitoring sites and data loggers at Fisher Slough in I80dddition tothe dataloggers shown on the map
inclinometerswere used taneasure door openness for each of the three floodgate &eerd.able 1 for stratdesignation of each site and data
logger.
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