Appendix C. Summaries BfimarilyNon-OWEHundedtide gate projectsn Oregonand tide
gate projects in Washington and Califorr2@06¢ 2016.

Lower Columbia RiveRegion(OR, WA)

Grays River/Seal Slough Kandoll Farm property.......cccccveeeiee e Gl
Tenasillahe Islan8lough, Julia Butler Hansen NWR.........ovviiiiiiiiiiiicee e, Go6
Mainland Unit Restoration, Julia Butler HANSEN NWR ......oouiiiiiie e ee e CG9o
Ft. Clatsop, SOULh SIOUGQN...........coo e e e e e e e e e e e e e e e e CGl1
South Tongue Point Restorationiberty Lane...........oooiiiiiiiiiiiiiiieece e Gl14
WallooskeeYoungs Confluence Restoration ProjeCL..........ccccuvviiiieiiiniiiiiieeee e G117
ChinOOK RIVERESIOIAtION.......ccc i i e e e e e e e e e e e e e aaeeeaaaeaeeeseeasaanans G20
Greenhead Slough Restoration, Willapa NMR...........ooiiiiiiiiieeeeee e G23

Coastal Oregon

Southern Flow Corridor Proje@tilSON RIVEL............uuiiiiiiiiiiiiieerieeeeeeeeee et G26
SAIMON RIVEN ESTUAIY. .. vevieiiiiiiiie ettt e e e e e e e e e e e e e e e aaaaaaaaaaeas G29
Phey Landide Gate Replacement, SiuSIaW RINEL...........cccuuiiiiiiiiiiiiiieee e G32
Kentuck Sloughide Gate RePIACEMENL...........cooiiiiiiiiiieie e G34
MatSoN Creek WELIaNU PrESEINE. .......uuuiiiiiiiiiiiiiiiieeee ettt r e e e et aeeeaeaaaaaaaeeeeaass s e s s s aassaasennannnssnnes G37
Bandon Marsh Restoration MONITOIING ..........uveriiieiiiiiiee e e e G40

Puget SoundWA)

Crescent Harbor Salt Marsh Restoration Project, Skagit River Estuary................coceceeeennnnns G42
Fisher Slough Restoration Project, Skagit River EStUary........cccccccvvvvveeeeeeiiceeceee, G46
Wiley SlouglRestoration Ryject, Skagit RIVEr ESTUALY.........ccoocviiiiiiiiiiiiiieeee e Gh1
Swinomish Channel/Fornsby Creek/Smokehouse Floodplain Project, Skagit River. Estuary.. G55
Fir Island Farms Estuary Restoration ProJECT............uuiiiiiiiiiiiiieeeeeeiieee e G59
Deepwater Slough Restoration, Skagit RiVer EStUArY.............occviiiireiiiiiiiiiiiieeceeieeeeee e G62
McElroySlough Estuary Restoration Project, Skagit River EStUay............cccvvvveeeiiiiiiiiiieeennnne G64
Shoal Bay Tide Gate Removal Project, Lopez ISIand.............cccvvvveeiiiiiiiiiiiieiecee e G68
Port Stanley Lagoon Tide Gate Retrofit, Lopez Island.............ccccoeeeeeee s G71
Maxwelton Creek Tidegate Retrofit, Whidbey ISland.............cccciiiiieiiiiiiiiieeeee e G73
Schneider Creek Flogdte Retrofit, NOOKSaK RIVEL..........uuuiiiiiiiiiiiiiieiiiiieeeeeee e G76
Qwuloolt Ecosystem Restoration Project, Snohomish RIVEL.............ooviiiiiiiiiiiiiieiiiieeee s G78
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Humboldt Regior(CA)

Rocky Gulch Habitat Restoration ProJECL.............oooii it a e G383
California Department of Fish and Game Natural Stocks Assessment Project (HumboldilBary Tr

1Y (o] aT1o] 4] 0o ) O PSP PR PPP T PPPPRPRRTPN G386
Salmon Creek ReStOration PrOJECT...........uuiiiiieiiiiiee et G388
Martin Slough ReSIOration PrOJECL. ......ccoiiiiiiiiiei e G92
McDaniel Slouglianes Creek Tidal REStOration............oveeuuiieriiieiiieeieeee e G96
Arcata Baylands/Lower Jacoby Creek Enhancement Project.............coooeiiceeeciiiiiiiniininniennee, G100
Wood Creek Tidal Marsh EnhancemBnbject, Freshwater Farms Reserve..........cccvvvveeeeennee G102
Salt River Restoration, Lower Eel River Watershed. ... G106

Other¢ New South WalegAUS)
Bringing BaCK the FiShL.........uuuiiiiiiiiiiiiiiiieeeeeee e G110
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Appendix C. Summaries of NQWEB tide gate projects, 20Q2016.

Estuary Lower Columbia Name Grays River/Seal Slough Kandoll Farm property

Type Removed or replaced with large culverts | Total Cost

Summary Grays Bay)andoll Farm Acquisition and Restoration: Restoration at the Kandoll Farm
part of the Columbia Land Trust (CLT) and other conservation partners' larger Gray's Bay Cons
Effort, which began in 2003. Most of the work has been cetepl; ongoing maintenance and
monitoring will continue for many years. The Grays Bay project has these overall goals: 1)
permanently protect 880 acres of habitat, including spruce swamp forested wetlandstigder
floodplain channels and emergent/scrgbrub wetlands; 2) restore floodplain connectivity to 500
acres of tidal backwater, riparian and wetland forested habitat; 3) restore over 300 acres of poté
salmonid rearing habitat; 4) enhance approximately 3 miles of riparian shoreline and; &tBot
bald eagle nests and over 100 acres of potential marbled murrelet nesting habitat.

The Kandoll Farm Property is located 2 miles from the mouth of the Grays River confluence wit
Bay and the Columbia River. Most of the property is influence8da Slough, a major lower Grays
River tributary. Dikes and tidegates were constructed around the property in the early 1900s to
protect it from regular tidal inundation and provide pasture for grazing. The property remained i
agricultural use until sumer 2005. Existing drain ditches have been filled, tide gates have been
removed or replaced with large aluminum culverts, and portions of the levees have been remoyv
The property is now open to free tidal influence.

The focus of the Kandoll Farm projéezbn estuarine and riparian wetland habitats. Expected resu
include protection, reconnection and restoration of 163 acres of riparian floodplain habitat to be
salmon production in the entire Columbia River basin. The project seeks to provitleaadic
productive nursery, rearing and ovaiintering habitat, and an anchor point for stabilizing the entir
system. Longerm benefits also include increased flood storage capacity, improved sediment
dynamics, and improved water quantity and quality coiodis for salmonids.

Two complementary monitoring programs have been underway since 2005. The Kandoll Farm
property was integrated into the Cumulative Effects (CE) study funded by the USACE and
implemented by Pacific Northwest National Laboratory, whatuged on assessing impacts of
restoration projects on the overall health of the Columbia River estuary. Project effectiveness
monitoring by CLT for the Grays Bay projects is based on the protocols developed by PNNL for
study. PNNL shares dataandah @ aA a4 &2 GKI G GKA&a AYF2NXIEGA
effectiveness monitoring analysis and adaptive management approach.

The Kandoll project is a multiphase project involving multiple funding sources. Project phases: |
Phase 1 acquisition (163 as) in 2002; 2) Phase 1 additional acquisition (20 acres) in 2003; Pha
initial restoration of 163 acres in 2004; and Phase 2 follow up restoration of 163 acres in 2012.
[Schwartz et al. 2013.] Phase | restoration (2005) included: 1) replacement aflldidmgate with 2
large 13foot culverts at the end of Seal Slough; 2) breaching of the Grays River dike in 3 locatig
and 3) tree and shrub plantings in locations throughout the site. Phase 2 restoration is planned
late summer 2013 and includebannel excavation, aloaghannel mounding, filling, and dike
removal.
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Aerial ImagesRestoration projects in the Grays River and Deep River confluence, WA (3/20/2016).

Restoration Metrics Acres protected, acres restored, acres of potential salmonidngdabitat
restored.

Monitoring Focus Study DesigiNOTE: This is an extensively studied sitf
with numerous reports. At least some of the available
monitoring data was gathered using a
Before/After/Reference/Restoration (BARR) study
design, comparinthe Kandoll Farm site with a
reference site in Seal Slough.

[Johnson et al. 2012] Fish abundance was monitored
before (2005) and after (20@2009) tide gate removal.
From 2005 through 2007, we compared the fish
community inside the Kandoll Farm site taesiin Seal
Slough. During 2008 and 2009, we concentrated on fi
distributions at dual trap net locations within the KF
wetland.

[Monitoring history from Schwartz et al. 2013;
vegetation composition, terrestrial
macroinvertebrates.] The US Army CorpsyfEA Yy S
Cumulative Effects Team intensively sampled the
Kandoll Farm Restoration Site in 2005 {pstoration),
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2006 (year 1), and 2009 (year 4). Additional metrics
(and more intensive sampling of standard metrics) we
also sampled in dissertation remeh by Heida
Diefenderfer at this site starting in 2005. Kandoll
Reference Site (Seal Slough Swamp): The Corps of
OYAAYSSNRARQ [/ dzYdz F GABS 91
Kandoll Reference Site 20@B09 as a paired site for
Kandoll Farm Restoration Sitnel2009 sampling was
also included as part of an LGRide suite of sites for
the Estuary Partnership/BPA Reference Sites project
Additional metrics (and more intensive sampling of
standard metrics) were also sampled in dissertation
research by Heida Difiderfer at this site starting in
2005.

Parametes: Juvenile salmonids, vegetation| Species Monitoredcoho, chum, Chinook salmon
terrestrial macroinvertebrates

Project FindingsNOTE: Selected results from Johnson et al. 2012. This is an extesisidedyg and
documented site. These are selected results, not a complete summary. [Location and synthesis o0
available data is beyond scope of this review.]

Before the Kandoll Farm (KF) tide gate removal, no fish other than stickleback were fadadhedide
gate controlled area (Figure 2.36), while at Seal Slough reference sites we captured seven specig
AyOf dzRAy3a O2K2 o6b I nmysS 1 Q T ndpHOD LY HAN
yielded nine species, three of whichvger & f Y2y AR& 6b ' mdopTtpI | Q
to the high numbers of stickleback. Species counts and total individuals decreased at trap net site
2007 with the loss of incidental species and decline in the number of stickleback (N&=33 { T
NOTHOD® LY O2YLI NRE&A2YyS GKS YSIy @FftdsSa 27F {
main stem freshwater sites from 2002 to 2008 were 13.1 and 0.55, respectively. However, note th
overall salmonid abundance remained relativhigh in the restoration sites. During the pdaseach
period from 20062009, chum and coho made extensive use of the reconnected wetland. Chinook,
chum, and coho exhibited different patterns of habitat use. Chinook were not abundant in the wetl
in any year, but had a relatively wide temporal window extending from Febrdiang. Chum were very|
abundant each year, especially during 2009 when over 1000 individuals per tide were captured in
trap net. We likely sampled during the peak migration periddum had a relatively narrow window
lasting ~6 weeks each year; overall occupation of the wetland was froafreficliarylate April with a
maximum in early April. Coho were moderately abundant each year with a variable maximum. Ov
distribution was wile and extended from MareBune (and possibly later). Chinook were present-at 7
DAM temperatures between 6 and 21°C, chum in the range 7 to 16°C, while coho exhibited the w
and narrowest range between 13 and 21°C.

System Effects

Lessons Learned

Funders Bonneville Power Administration, Columbia River Estuary Partnership, Multiple other fun

Partners

Project Documentation2005 Annual and final report. Grays Bay Conservation/Restoration Project
Wahkiakum County, Washington LCREP ConrxER004-2.
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http:/www.estuarypartnership.org/sites/default/files/restoration_site/files/Grays%2520Bay%2520R
1%62520REPORT_0.pdf

NOTE: Includes a good overall site map, and finer scale maps of individual properties. Also lists s
types of databeing gathered, as of 2005.

Roegner, C. (NOAA Fisheries). 2009. Linking juvenile salmon use to habitat restoration: An exam
the lower Columbia River. 3rd National Conference on Ecosystem Restoration, Los Angeles CA, !
2009.

https://conferenceifas.ufl.edu/NCER2009/PPTPDF_prédtdirsday/2
Emerald%20Bay/PM/0200%20C%20Roegner.pdf

NOTE: 2009 Powerpoint; includes before and after images of the tide gate removal/replacement

G. Curtis Roegner, Earl W. Dawley, Micah Russell, Allan Whiting, and.Daetl 2010. Juvenile
Salmonid Use of Reconnected Tidal Freshwater Wetlands in Grays River, Lower Columbia River
Transactions of the American Fisheries Society Vol. 139, Iss. 4. 2010

https://www.salmonrecovery.gov/Files/APR/Section%201%20Liteef620Cited/Roegner%20et%204
%202010_TAFS.pdf

Diefenderfer, H.L., A.M. Coleman, A.B. Borde and |.A. Sinks. 2008. Hydraulic geometry and
microtopography of tidal freshwater forested wetlands and implications for restoration, Columbia R
U.S.A. Ecohydragly and Hydrobiology 8(2):33851 - December 2008.

Diefenderfer, H.L. 2009. Tidal Wetland Restoration in the Lower Columbia River and Estuary. The
Center Seminar, May 12, 2009. Marine Sciences Laboratory Pacific Northwest National Laboratot
https://digital.lib.washington.edu/researchworks/bitstream/handle/1773/16420/DiefenderferS09.pd
essionid=0086D85854018B791CCF2ECB6329D04B?sequence=2

NOTE: Powerpoint on same topic as Diefenderfer et al. (2008) paper above. Discusses Kandoll g
TG remowl; cumulative effects monitoring.

Diefenderfer, H. L., G. E. Johnson, R. M. Thom, K. E. Buenau, L. A. Weitkamp, C. M. Woodley, A
and R. K. Kropp. 2016. Evidetmsed evaluation of the cumulative effects of ecosystem restoration
Ecosphere 7(3301242. 10.1002/ecs2.1242

NOTE: Includes Kandoll Farm monitoring findings.

Borde, A.B. S.A. Zimmerman, V.I. Cullinan, J. Sagar, H.L. Diefenderfer, K.E. Buenau, R.M. Thom
and R.M. Kaufmann. 2012. Lower Columbia River and Estuary Ecosystemtidadtoogram Referenc
Site Study: 2011 Restoration Analysis Final Report. Batelle Pacific Northwest National Laboratory
Prepared for Lower Columbia River Estuary Partnership and Bonneville Power Administration ung
NonFederal Work for Others Prograwith the U.S. Department of Energy ContractAlED5
76RL01830.

Schwartz M.S., A.B. Borde, A. Silva, J. SmitH. 2@fion Effectiveness Monitoring for the Lower
Columbia River Estuary Habitat Restoration Program. Septemberf28&ptember 2013, Project
Number: 2003007-00.
http://lwww.estuarypartnership.org/sites/default/files/resource_files/Year%209%20AEM%20Repor
al.pdf

Johnson, G.E., Thom, R.M., Ebberts, B.D., Borde, A.B., Coleman, A.M., Breithaupt, S.A., Corbett
D.A., Leffler, K.E. ai®tudebaker, C.A., 2012. Evaluation of cumulative ecosystem response to
restoration projects in the lower Columbia River and Estuary, 2010 (No.-E09B). PACIFIC
NORTHWEST NATIONAL LAB RICHLAND WA.

http://www.pnnl.gov/main/publications/external/technick reports/PNNE20296.pdf
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Craig, B.E., Simenstad, C.A. and Bottom, D.L., 2014. Rearing in natural and recovering tidal wetlg
SYKFyO0Sa 3INRSOGK YR fAFTSTKAAG2NE RADGSNEAGE
kisutch population. Journal ¢fish Biology, 85(1), pp.&lL.
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Appendix C. Summaries of NQWERB tide gate projects, 20Q2016.

Estuary Lower Columbia Name Tenasillahe Island Slough, Julia Butler Hansen NWR

Type Replacement (3 gates) Total Cost

Summary Tenasillahe Island is located in the Columbia River Estuary in Clatsop County, OR. It
downstream of Puget Island and the town of Cathlamet, WA, separated from the mainland and
unincorporated community of Clifton, OR by the Clifton Channel, and rfiesrby Welch Island by
the Red Slough. In 2007 the U.S. Army Corps of Engineers (USACOE) replaced thetihrge top
steel tide gates controlling tidal action on the largest Tenasillahe Island slough withirsgse
aluminum gates equipped with a manuatigntrolled fish orifice. This action was to improve aquati
habitat conditions and to improve fish passage for juvenile salmonids while balancing the needs
endangered whiteailed deer found on the island.

Data collected Marcldune 2006 and Mareklay 2007, before gates were replaced, show elevated
gated slough water temperatures, more noative species present in gated sloughs, and limited
opportunity for juvenile salmonids to enter gated sloughs. Activities in 2008 focused on collectin
post-constuction data needed to assess effects of the new tide gates. Objectives addressed du
2008 field season: 1. Assess fish passage conditions; 2. Describe fish distribution among treatn
and reference sloughs; 3. Characterize aquatic habitats of treatarhreference sloughs; 4.
Measure juvenile salmonid growth rate and residence time in treatment and reference sloughs.

Aerial Images

gl weichiSiough

aheSIoighTos

3000 ft
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Restoration Metrics Water temp, juv Chinook #s, TG opening parameters

Monitoring FocusBiological, fish passage tide | Study DesignBACI study design. Monte Carlo
gates and Randomized Intervention Analysis (RIA)
were used to determine if tide gate replacemen
affects water temperature. Also used Spearmal
Rank Correlation to get correlation values for
water temp p and downstream, in CVS, in
Clifton channel, air temp, precip, Col. R discha
Also used for hourly temp and depth at all sites

Parametes: Water temp, juv Chinook, TG Species MonitoredChinook
opening frequency, duration, width

Project FindingsEnnis thesis: Tide gate replacement had no significant effect on mean water
temperature or on the difference between control sites and the section upstream of the tide gats
However, the change in difference between the downstream temps and the controlst@rap
significant. Mean temperature and minimum tempurature decreased at all sites after replaceme
The number of days in which water temp exceeded EPA limits decreased in all sections after
replacement. This may have been due to La Nina conditions mr@s2008. The main change causg
by replacement was an increase in frequency, duration and width of tide gate openings during ¢
tides. The new gates may have increased drainage, including warm surface waeeddd gates
mostly drained cooler wateat depth because they were tefpinged. More Chinook salmon juvenile
were detected (PIT tag array) moving upstream of tide gates after replacement.

2013 PNW National Lab report: At Tenasillahe Island replacement-biinged gates with side
hinged tide @tes with manual fish orifices did not improve fish passage or water quality. There v
no differences in temperature pre and post replacement. No juvenile salmon were collected in ¢
sloughs.

2008 USFWS monitoring report: Replacement-sidged tidegates opened on 64% of the low tideg
and were open an average of 3.4 hour per opening. No salmon were collected entering Large
Tenasillahe Slough, however juvenile Chinook and coho were caught exiting the slottighgBdT
fish released in LTS remaindaddughout the summer and grew well. Water quality differed for son
factors and was similar for others. Gated sloughs had higher water temperature, lower percent
dissolved oxygen, and more emergent agquatic vegetation. However, pH was similar in all atudig
turbidity and transparency ranges overlapped. Conductivity was similar among sloughs except
Tenasillahe Slough, which had much higher values. The reference sloughs on Welch Island ha
proportions of native species.

At Tenasillahe Islanegplacement of tophinged gates with sidbinged tide gates with manual fish
orifices did not improve fish passage or water quality. There were no differences in temperature
and post replacement. No juvenile salmon were collected in gated sloughs.

Sysem Effects The following reference incorporated findings from monitoring at this site with oth
sites to address the following objective: "Objective 3, Estuary §dlepare a compendium of tag
releaserecapture technologies to inform planning for fuie action effectiveness studies."

Johnson GE, NK Sather, AJ Storch, J Johnson, JR Skalski, DJ Teel, T Brewer, AJ Bryson, EM
Kuligowski, T Whitesel, C Mallette. 2013. M@ltiale Action Effectiveness Research in the Lower

Columbia River anBstuary, 2012. PNNI2481, final annual report submitted to U.S. Army Corps
Engineers, Portland District, Portland, OR, by Pacific Northwest National Laboratory, Richland,
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http:/www.pnnl.gov/main/publications/external/technical_reports/PNN22481.fulf

Lessons Learned

Funders U.S. Army Corps of Engineers

Partners U.S. Army Corps of Engineers

Project DocumentationEnnis, Sara. Effects of Tide Gate Replacement on Water Temperature if
Freshwater Slough in the Columbia River Estuary. ZD&8t. of Environmental Science and
Management, Portland State University. Fall 2009.

http://pdxscholar.library.pdx.edu/cgi/viewcontent.cgi?article=1016&context=mem_gradprojects

Lower Columbia River Channel Improvement: Assessment of Salmonid Populatidtatétat on
Tenasillahe and Welch Islands 2008 Project Report. Jeffrey Johnson, Sara Ennis , Jennifer Poi
Timothy A. Whitesel, U.S. Fish and Wildlife Service, Columbia River Fisheries Program Office,
Population & Habitat Assessment Program, 1211 Gakdinal Court, Suite 100, Vancouver,
Washington 98683.

Johnson GE, NK Sather, AJ Storch, J Johnson, JR Skalski, DJ Teel, T Brewer, AJ Bryson, EM
Kuligowski, T Whitesel, C Mallette. 2013. M@itiale Action Effectiveness Research in the Lower
Columbia River and Estuary, 2012. PI2RAB1, final annual report submitted to U.S. Army Corps
Engineers, Portland District, Portland, OR, by Pacific Northwest National Laboratory, Richland,

Thom, R., Sather, N., Roegner, G.C. and Bottom, D.L.,@0lWBnbia Estuary Ecosystem Restoratig
Program. 2012 Synthesis Memorandum (No. RRN177). PACIFIC NORTHWEST NATIONAL LA
RICHLAND WA.

http://lwww.dtic.mil/get -tr-doc/pdf?AD=ADA586179
http://ww.pnnl.gov/main/publications/external/technical_reports/PNN22481.pdf

Page 68



Appendix C. Summaries of NQWERB tide gate projects, 20Q2016.

Estuary Lower Columbia Name Mainland Unit Restoration, Julia Butler Hansen NWR

Type Replacement (3 gates) Total Cost

Summary In 2010 the Corps worked with the USFWS to replace three tide gates and repair a fa
culvert at the Julia Butler NWR at RM 36 in Wahkiakum County, near Cathlamet WA. The proje
replaced a derelict tofninged tide gate with a hydraulicalgfficient ste-hinged tide gate to provide
improved fish passage and water quality. In addition, the Corps installed two neavisgid tide

gates on a blind slough on the Refuge, restoring a muted tidal signal and facilitating fish passag
shallowwater habitat. The project restored 110 acres of slough/wetland habitat and 210 acres of
riparian forest habitat.

NOTE: Listed in Lower Columbia Estuary Partnership site as having been done in 2003 to 2009
http:/www.estuarypartnership.org/restorationsite/1386

AeriallImages

Restoration Metricsacres of slough/wetland habitat restored (110); acres of riparian forest habitat
restored (210)

Monitoring Focus Study Design

Parametes: Species Monitored

Page




Project Findings

System Effects

Lessons Learned

Funders

Partners

Project DocumentationJohnson, J. and T.A. Whitesel. 2011. Julia Butler Hansen National Wildlife
Refuge: PosConstruction Assessment of Fishes, Habitats, and Tide Gates in Sloughs on the Mair|
2011 Annual Report. U.S. Fish aMddlife Service Columbia River Fisheries Program Office, Popula]
& Habitat Assessment Program, 1211 S.E. Cardinal Court, Suite 100, Vancouver, WA 98683.

https://www.salmonrecovery.gov/Files/2011%20APR%20files/New%20Folder%203/Johnson_and
esel 2012JBH_NWR_2011Monitoring.pdf

NOTE: This report is listed as a DRAFT.

Thom, R., Sather, N., Roegner, G.C. and Bottom, D.L., 2013. Columbia Estuary Ecosystem Restq
Program. 2012 Synthesis Memorandum (No. RRML77). PACIFIC NORTHWEST NATIONAL LAB
RICHLND WA.

http://lwww.dtic.mil/get -tr-doc/pdf?AD=ADA586179
https://energy.gov/sites/prod/files/2016/07/f33/EA006_FEAR016.pdf
http:/www.estuarypartnership.org/restorationsite/1386
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Appendix C. Summaries of NQWERB tide gate projects, 20Q2016.

Estuary Lower Columbia

Name Ft. Clatsop, South Slough

Type Removal (replaced by a bridge)

Total Cost

Summary In 2007, Lower Columbia River Estuary Partnership (EP) and its partners replaced a
tide gate with a bridge at Lewis and Clark Ngtlo
South Slough (and 45 acres of diked pastureland) with the tidal influence of the Columbia River
Water velocities in the culvert were elevated, potentially limiting fish passage into the slough. A
reconnection of the tidal influence to the slough had the potential to both open up access to the
habitats in the slough for fish and improve those habitats.

| A2G2NRAO t N}l Q& C2N

Aerial Images

N
600 ft

Restoration Metrics Salmonid abundance, proportion of noative species, wataguality (temp)

Monitoring Focus Fish community assemblages
size class, and residency; for water quality
conditions including temperature, tidal
range/depth, dissolved oxygen and conductivity

Study DesignBACI. In 2007 the Columbia River
Estuary Studyraskforce (CREST) implemented-p
project monitoring as a baseline for characterizir
CREST performed pegsitoject effectiveness
monitoring in 2008, 2009, 2010, and 2011 as pa
2T (KS 9t Qa ! QGAz2y 97F7
Program. (From methods section)i3Bynthesis
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report summarizes monitoring results between
2007 and 2011 from South Slough and discusse
South Slough before and after restoration, and i
the context of Alder Creek, its reference site. (2Q
annual report is also available.) Pestoration
sampling 2007. Posestoration sampling 2008,
2009, 2010, 2011. Jarug 20072011. 2007,
2008, 2011 sampled twice per month. 2009, 201
sampled once per month. Some sampling in 201

Parametes: From 20072010, a trapnet was Species Monitored
employed at Ft Clatsop 8th Slough. Sampling
from high tide to low tide we capture upriver
salmon stocks, marine and freshwater fishes as
well as resident juvenile salmon that use the-off
channel habitat during the flood tide and return {
the mainstem Lewis and Clark River oa #&bb.

Project FindingsAbundance of salmonids and other native fishes increased at South Slough after
restoration. The proportion of nonatives decreased at both the restoration and reference sites; the
fish community at South Slobdluctuated similarly to the reference site. Peak abundance was later
restoration, however, a distinct trend was not described because sampling methods did not captu
holding in the tidal channels during all years. Multiple size classes ajgkramd coho were caught in
South Slough posestoration indicating the presence of at least twoJifistories. Chum salmon were
most abundant in Marcipril as at other sites in the lower Columbia River Estuary. Chinook and c(
were much more abundarih South Slough than Alder Creek and peak abundance was later. The t
species' prey prefrences overlapped potentially indicating competition. Restoration increased tida
inundation, lowered temperatures, and altered channel morphology increasing availabiizat
spatially and temporally.

[Notes from Powerpoint] "Salmonid mean lengths, prestoration, Ft. Clatsop South Slough, 2008.
After restoration, more natural sized Chum are using the system. Encouraging since Chum were (
thoughtto be absentNB2 ¥ (G KS aeadSyo {2dz2NOS dzyly26yT (2
Bay:; no fin clips either. Obviously establishing some spawning in the system again, but only gene
would enable stock identification. Some yearling Chinook in the system eatlggain late; all naturally
produced and pelvic fin clips genetic analysis will determine stock source. Subyearling coho and §
yearling steelhead also using the system. No genetics as of yet, but despite the lack of adipose fir
whichwouldsuggg it G KSaS | NB yl GdzNIffe& LINRPRdAdzOSR FTAa
LINB@SyGa GKS FLILX AOFGA2Y 2F WgAftRQ NBIF NI (&L
species more diverse (steelhead and cutthroat trout new this year)."

System Effects

Lessons Learned

Funders

Partners "Lower Columbia River Estuary Partnership and its partners"

Project Documentationhttp://www.estuarypartnership.org/monitoringsite/231
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NOTE: Lower Columbia River Estuary Partnership web pagsit@iind project description.

Columbia River Estuary Study Taskforce. 2011. Habitat, Salmon, and Salmon Prey Effectiveness
Monitoring Ft. Clatsop South Slough & Alder Creek Synthesis Repog220Q7 Prepared for the Lowe
Columbia River Estuary Partnieiz NOTE: Obtained via email query to Keith Marcoe/CREST. Keith
provided annual reports for 2008, 2009, 2010, 2011, and a 2012 summary completed after the 20
2011 synthesis report. Posted online and available asa2g§3017:
http://s458607291.onlinehome.us/FTP/Jeff_Behan_OSU/

Project Level Effectiveness Monitoring in the Estuary and Response in Fish Communities (CRES]

https://www.google.com/url?sa=t&rct=j&g=&esrc=s&source=web&cd=12&ved=0ahUKEwiT1s6yp
WBWT4KHdJgB
Y4ChAWCCowAQ&url=https%3A%2R#&#Fnwcouncil.org%2Fmedia%2F6653809%2FCREST_NV
ppt&usg=AFQjCNEydVVG7B6w31ljeqyeeFVxXXOMNww

NOTE: Powerpoint presentation with pictures of the TG removal site and new bridge, and discuss
monitoring results. Presented to Northwest Power & Conserva@ouncil(?)
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Estuary Lower Columbia Name South Tongue Point Restoratiehiberty Lane

Type TG removal Total Cost$70,772

Summary The South Tongue Point Restoration site is located along the southwest shoreline dir
off Cathlamet Bay ithe Columbia River Estuary (mile 18) and is owned by the State of Oregon (
The site was historically a brackish wetland fed by-a@#® tributary basin to the southeast. During
the late 1940s, the site was partially disconnected from the bay by plectof dredge spoils to
expand the fleet facility at the Tongue Point Naval Base. Later, Liberty Lane was constructed ag
access road to buildings and docks on the eastern portion of the dredge materials. Installation ¢
tide gate and culvert undermad at the entrance disconnected the wetland complex from the bay
severely restricting tidal connection and eliminating fish access. The project restored tidal conng
to a 10Gacre diked tidal wetland [BRBSACE EA says 15 acres]. The project inclogidlation of a
MNQ RAFYSGSNI O2dzy i SNRARdzyl 15t 9 OdzZ @GSNI dzyRS
undersized culvert, excavation of the wetland channels and large woody debris placements in t
OKIyyStaod ¢KS $§E wuggédagdhbaadoried idplated@iNdit replacémentiiarg
wood placement and wetland grading took place JDitober 2012. Planting and invasive controls
took place 2011 nmo ® ¢ KS OdzZ GSNI Ay OSNI s+ a f26SNB
beR NRO] oFa LXIFOSR Ay (KS OdzZ @SNI G2 ONXBI i
elevation downstream of Liberty Lane. Concrete masonry head walls were installed to minimize
f Syadk 2F OKIyySt SyOt 2 dobiRer-idgl chéndzdls @& ddkcavated JLJ
0St2s G(KS SEA&AGAY3I YINBK adNFIFOSod ¢KSasS OK
dzLJA G NB I Y Odz @SNI SyR (G2 ponQ QiKY RBEdiK
surface. Channel baitn width ranges from-& Q &
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Aerial Images

Restoration Metrics Acres of wetland with restored tidal connection
Feet of intertidal channels restored
Elevation of culvert invert

Monitoring Focus Study DesignNo preproject or postproject
monitoringdata was located for this project.

Parametes: N/A Species Monitored

Project Findings

System Effects

Lessons Learned

Funders Lower Columbia River Estuary Partnership (LCREP) and Bonneville Power Administratio

Partners Columbia RiveEstuary Study Taskforce (primary contractor); LCREP; Oregon Departmet
State Lands; Actual work done by Thompson Brothers Excavating

Project Documentationhttp://www.estuarypartnership.org/restorationsite/1339
Final Project Report: South Tongue P&lestoration Project Final Design Phase LCREP Grai20429

http://lwww.estuarypartnership.org/sites/default/files/restoration_site/files/South_Tongue_Point_Fi
%20Report LCREP_2012.pdf

NOTE: This source includes several photos and and angestafmap of the project site.
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https://energy.gov/sites/prod/files/2016/07/f33/EAR006 FEAR016.pdf

NOTE: This source mentions the project in a table summarizing restoration projects in the LCRE.
that 15 total acres were restored.
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Estuary Lower Columbia Name WallooskeeYoungs Confluence Restoration Project

Type Removal (two tide gates, as part of levee| Total Cost $7,600,000 (Source says $4,500,00

breaching) expended as of-81-17)
https://www.cbfish.org/Contract.mvc/Summary.
62692

Summary WallooskeeYoungs Confluence Restoration Project is located at the confluence of the
Wallooskee and Youngs Rivers five miles from the Columbia River near Astoria, Oregon. The p
will involve modifying a levee to inundate historic wetlandgating a network of tidal channels
within the project site, and restoring native vegetation. The project will enhance estuary rearing
habitat for juvenile salmon and steelhead, as well as provide habitat for wildlife such as deer, €l
river otter. Theproject will also help BPA meet its obligations under the Endangered Species Ac
existing BPA transmission line and access road on the property will be modified to withstand th
tidal regime. Structures on the propertya house, barn, and out ddings- will be removed and the
upland area returned to a natural condition.

Levee was breached in June 2017, and included removal of two tide gates.

EA p. 211: The levee would be breached in five locations. Each breach would have a main breg
opening,with benches at the floodplain elevation on either side, before sloping to meet the top @
levee elevation (8.5 feet in areas next to the breaches following restoration activities). Both of th
arisQa GARS 3L GS&a FNB f 2 0wduld Be rdmoved ddhd tifedeGeR
breaching. The Crosel Creek tide gate under OR 202 would not be modified.

Aerial Imagessee next page.

Restoration Metrics [Inferred] Acres of tidal wetland restored; Acres of native plant communities
restored; Acres boff-channel salmonid habitat restored

Monitoring Focus Study Design

Parametes: Species Monitored

Project Findings

System EffectdNO ACTION: Séeavel rise would likely still affect the project area and the likelihood t
the site wouldconvert to mud flats or open water, in a sélfeaching scenario due to sea level rise,
would be much greater since soils would continue to be lost through the tide gates. (BRP. 2

PROPOSED ACTION: The proposed action would better position theaseand to sea level rise sing
tidal process would be restored and the site would begin to accrete sediment. (E29p. 2

The restored tidal wetland would act as a carbon sink and capture carbon through increased vege
growth and accretion. Restorati of a functioning wetland plant community would help buffer the
effect of rising sea levels by attenuating wave action and storm surges. (EB9)pP. 2

Lessons Learned

Funders Bonneville Power Administration (BPA)

Partners Astoria Wetlands, LLC, anvironmental resources company, currently owns the property g
will conduct the restoration work. The Cowlitz Indian Tribe will assist in project implementation an
provide longterm stewardship to ensure permanent protection of the property.

ProjectDocumentation Wetland Restoration Project Improves Tidal Marsh For Salmon, Steelhead
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Columbia River Estuary. http://www.cbbulletin.com/439305.aspx
Dated 7#21-2017. Mentions that levee breach, including removal of 2 tide gates, occurred in June 7

Baonneville Power Administration. 2014. Wallooskéeungs Confluence Restoration Project Draft
Environmental Assessment. DOE/EY4.

https://energy.gov/sites/prod/files/2015/01/f19/EAL974DEA2015_0.pdf
NOTE:

Bonneville Power Administration. 2014. WakieeYoungs Confluence Restoration Project Final
Environmental Assessment. DOE/EY 4.

NOTE: Includes nice map of project area

https://www.bpa.gov/efw/Analysis/INEPADocuments/nepa/WallooskeeYoungs/Wallooskee 4D F(
Final _EA.pdf

NOTE: 14$age addendumda draft EA.
https://www.bpa.gov/efw/AnalysissINEPADocuments/Pages/WallooskeeYoungs.aspx
NOTE: BPA web page for the project. Includes project overview and links to NEPA docs, including
Wallooskee/Youngs Restoration
https://www.cbfish.org/Contract.mvc/Sumary/62692

NOTE: Columbia Basin F&W Program contract page. Lots of detailed project information; looks lik
was written prior to most of the work.

WallooskeeYoungs Confluence, pmoject (7/30/2014).
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