Snohomish County Nearshore

Restoration Project Report




Snohomish
Nearshore
Project

dea: Beach
Nourishment of
sites along 4.5
miles of
shoreline

Project Sites

Quiceda Estuary Restoration
Cwuloot Estuary Restoration

Hough Tidal Marsh Enhancemaent
Smith Isfand Estuary Restoraton
North Ebey Island
Smith Isand'Union Slough Restoration
Spencer island Restoration Enhancement
Bigelow Croek Restoraton

1. Everet! Riverfront Wetiand Compipxes Reconnection

Dikieg District 6 Intertidal Restoration
Everelt Marshiand Tidal Wettand Restoraton
Mission Beach

Priest Point Pociet Estuary Restoration
Jotty isiand Berm Renourishment

Mauisty Marsh/Mudfat Restoration

Jotty island South Extension Phase 2
Howarth Pask Beach Restoratson
Snohomish Nearshore Beach Nourishment
Mukiteo Pier Piling Removal




Why address shorelinearmor?

Studies have found armored
sites have:

Narrower, less shady beaches

Slight trend towards steeper
beaches with fewer fine
sediments, especially in
heavily-armored drift cells

Less organic debris and fewer

logs ,. AR
Fewer wrackline agfig-bugN IS T .
invertebrates overall BN ¥ ST R O
Fewer talitrid amphipods gt
Fewer insects in fallout traps

Less forage fish habitat



General Restoration Techniques

 Marine Shoreline Design Guidelines: (1) Removal, (2)
Nourishment, (3) Logs, and (4) Vegetation.

How effective, solo vs combined? And for different beach
functions?

We chose 2 approaches;

1. Larger footprint, mixed substrate, designed

(slope/fill depth/finished surface elevations/construction
limits/stabilizing features — buried rock and gabions)

2. Smaller footprint, dredged material, variable placement —
energy environments, not designed (as in the sense of #1)
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Beach Nourishment

West Side of
Powdermill Gulch Creek

East & West Side of
Narbeck Creek

pr i 3

Past & West Side of _
Glenwood Creek

5 hourishment sites

* Improve habitat along
drift cell

e Pre-construction beach
monitoring
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Howarth Park Bulkhead Removal
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Snohomish River Sand Loading
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Beach Restoration and Nourishment
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Ecological Aspects

* Longevity of design on
shoreline

* Biological effectiveness

Partnership Building

e Snohomish County
e City of Everett
e Port of Everett

e US Army Corps of Engineers
e NOAA




Beach wrack and
Width of inverts, forage fish

Max. elevation log line eggs
beach /armor




Results and
Considerations




Ecological effectiveness

Restoration Restored Structural Monitored Observed
Action Processes Changes Metrics Responses
Short term
Sediment Restored beach
[r—— — - Patchy
Erosion and [ Eediment tlope Slight
accretion o
composition Slight
Beach
Mourishment - :}F:;:“Gn - Membaachauidth Incr, elevation of Yes
P and area beach toe
[ Incr. wrack i
Accumulation Substrate bund Slight
of logs and = : abundance
K heterogeneity
LILC':-";E”W Slight
Molst Backshore area
oisture
and veg. .
retention in £ !"C“:'ih -’:E“C"E No
sediment L Substrate invertebrates
temperature Incr. mid-shore No
abund & diversity




Sediment supply — beach change - responses

Site 6—
Armored/
Pre-
project



Ecological effectiveness -Pictorial highlight

Site 6 — This “downdrift” site has retained beach nourishment longer with
new spawning use by pacific sand lance.
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Pacific Sand Lance — Post- project, improved sediment and
spawning
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Pacific sand _ Surf Smelt — less suitable

lance D :
own- diment — tatH th;
o : seaimen exceptl owarin,
drift
50 J . .
short negative spawning effect?
5 48 1
i
o -
. Nourish | Exce pt Howa rth
s
Annual average surf smelt egg count, Sept.-Feb., averaged by sites sampled (legend)
20 1 300 735
25 ! W Sitel? - 2 sites (87
Fre Post = 250 monthly samples)
PrePost*Treatment LS Maans =1
Current effect: F{1, Z28/=3.4441, p=0G47TT E
ESzctive hypo thesis de it 200 i ;
Verfical barlia‘r.?::a -D.5I5 :Jorn'?:r;c::: i'l?trar\'als E B Sitel3 - 4 sites {195
Include condition: Month=1 = monthl!,r samples:l 161
Exdude condition: SieAli= 12 OR Site="1257" OR. Sie="HFT" 11E" 150
w 123
:: = Howarth - 1 site (31 107
" PSL €dd Down- | E’u 100 monthly samples) =
- 66
=zt count : - g
. drift Z 5 "
15 14 11 13 11
= . 4 2
g , = of§ - 4 0 o 1Mo
0 NOUfiSh ] 2011-2012  2012-2013  2013-2014 201:_ 2015 2"015 221:-' 201I? 2018  2018-2019  2019-2020
= TIMIE Fost- Beach QLT I
-0 _ —
:22 ] = Traal_rrart
Fre Post = #gﬁa”

FreFost Driift



Long Term Maintenance

Challenges Opportunities

* Expensive — mixed results e Create institutional/

* Permitting requirements are operational framework for
burdensome at times re-nourishmentin region

* Ownership — priv/public e |ncrease usable beach area

* Not much nourishmentdonein  ® 18 miles Snohomish County
PNW at higher energy locations shoreline to enhance

* Public support for options likea e Many agency partners in
beach management district support of this

Sediment nourishment on its own may have mixed results:

A recent study from southern California found that at beaches with intense
maintenance regimes of sediment filling and grooming (done to create wider
beaches for human recreation), invertebrates are negatively impacted
especially in the upper intertidal wrack zone (Schooler et al. 2019).



Possibility moving forward...

Alternatives
Matrix

Stabilized (designed)

Long lasting, higher cost, more  Medium lasting, med cost, fill
fill impacts, more benefits — impacts, med benefits - drift

Large drift, riparian, back beach,

logs, wrack, forage, less maint.

Medium lasting, medium cost, Shortduration, lower cost,
Small fewer fill impacts — med/few fewer impacts, few benefits —

benefits - drift no back beach — focused on
drift functions only

larger nourishment at one location.

Jim J. at CGS: Using the info form the monitoring, such as
focusing on one much longer and larger nourishment area,
perhaps NE of Mukilteo, would almost certainly provide more
sustained benefits. Other project experience from other sites
has shown a multi decade longevity at armored sites.
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