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High Variability; I\I_eed

for site specific designs
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Sound-wide Guidance/ Mapping 2007 — 2013

Technical Report 2007-04

Beaches and Bluffs
of Puget Sound

Prepared in support of the Puget Sound Nearshore Partnership

Jim Johannessen and
Andrea MacLennan,
Coastal Geologic Services, Inc.

PSNERP

Sustainability Training Forum 2019

Technical Report 2009-01 &

Management Measures
for Protecting and
Restoring the Puget
Sound Nearshore

Prepared in support of the Puget Sound Nearshore Ecosystem Restoration Project

Marganst Clancy’, llan Lagar’, Jerermy Lowe?, Jim Johannesser”, Andnid MacLennan', F. Brie Van
Cleve’, Jeft Dillan’, Betsy Lyons®, Randy Carmas’, Paul Cereghing’, Bob Bamard", Curtis Tanner,
Doug Mysn®, Robin Clark), Jagues Whits’, Chares Simanstad™ Midiam Gilmar, and Mancy Chir'

PSNERP

COASTAL GEOLOGIC SERVICES

Feeder Bluff Mapping of Puget Sound

Prepared Tar: The Washington State Department of Ecology snd
Washirglon Department of Fish and Wikilife

ECOLOGY
Prepared by A Maclennan, L W, lchannessen’, 5 A Willama' W Gerstel’ L F Waggarier
and A Baday'
'Coastal Geokgic Services, Inc, ‘Owg Applied Geolagy, and "Sound GIS

hine T1, 2013 e ——

Ecology
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Innovators in Puget Sound
Coastal Geology and Engineering
& EWN

Dr. Maury Schwartz
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Marine Shoreline Design

Guidelines

by Coastal Geologic Services, for the
Washington Dept. of Fish and Wildlife;
EPA funding, 2014

+ (Coastal geomorphology

+ Site assessment methods {1 Marine Shoreline

¢+ Coastal process assessment " | Desi an Guidelines
methOdS T

+ Alternatives analysis
¢ Technique guidance
¢ Case studies & monitoring results

¢+ 419 pages of good stuff !

Sustainability Training Forum 2019 #é% EWN Design and Implementation



Type of

Approach

Design Technique

MSDG 2014: Range of Design Techniques

Key Elements

Impacts to
Processes

. Removal of structures to restore the natural beach
Restoration Bulkhead removal _ Improvement
profile
Non-engineered management practices such as
Best management ) ) i )
. _ planting native vegetation and managing surface and
Passive practices
. _ groundwater None
Techniques Vegetation management )
_ Preservation/enhancement of natural processes
Relocation
Infrastructure unaffected, relocated, or removed
Beach nourishment Preservation of natural processes and coastal dynamics
Soft Shore ,
. Large wood Use of natural materials Low
Protection ) ) o )
Reslope/revegetation Slowing rather than eliminating erosion
Revetments Halting natural processes, creating a static shoreline
, Moderate-to-
Hard Armor Vertical bulkhead Lost beach area and substrate hich
i
(“seawall”) Attempts to eliminate erosion 2

* Design techniques can be used alone or in combination

* The spatial extent can vary from portion of a parcel to multiple parcels

* Designs should address the project needs/objectives

Sustainability Training Forum 2019
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Selecting an Appropriate Design Technique; Alternatives Analysis

Wave Energy Shoretype Backshore Width Appropriate Technique
All All All NA RELOCATION & BMPs
Low Low to Very high All NA NO ACTION
Low Low to Very high All Low to High BULKHEAD REMOVAL*
Low to Moderate Low to Moderate All Moderate to High LARGE WOOD

Low to gflio;j]:g;te (drift All** Lasiim il
Low to Moderate ow togVer - BEACH NOURISHMENT
.y g All** Moderate to High

(swash aligned)

Low to Moderate Low to Moderate Bluff Moderate to High RESLOPE AND REVEG
: : : . HARD ARMOR

High High or Very high All Moderate to High REVETMENT
High Moderate to Very high All Low HARD ARMOR VERTICAL

* - If not armored, then NO ACTION
** - BN on bluffs only appropriate with other measures

Sustainability Training Forum 2019 ' EWN Design and Implementation



Selecting an Appropriate Design Technique
Decision Tree - 1

START HERE

Drainage,

= Vegetation,
COther BMPs

Feasible
to Mowve
Landward? wWe Yes

Hard Armor
Present?

Relocation and
L Bulkhead
Bulkhead . Remowal, if
Mo Act presen
Removal a von T
Bluff Present?
Mo
] .
Feasible Relocation and
. Bulkhead
Wave to Move ® Removal, if
Energy Landward?® :
High presen

Lowe
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Design techniques for
habitat improvements

Process-based:

« Remove or avoid shore armor at sediment sources (feeder bluffs) to maintain littoral
drift inputs

« Remove structures from beach to restore alongshore & cross-shore connectivity

* Restore tidal flow, nutrient exchange, light

Site-specific:

 Uncover AND re-create appropriate substrate to restore forage fish spawning habitat
: o Surf smelt and sand lance; primary food source for returning adult salmon
§ © Restore backshore habitats

~* e Allow room for drift log and wrack deposition !
: - Greater habitat complexity .
* Increased organic matter and organisms -

e Terrestrial insects for birds, other wildlife

Sustainability Training Forum 2019 ok Lt EWN Design and Implementation




Projects here all designed by
Coastal Geologic Services

largely designed to improve
resilience and habitat.

Coastal Geologic Services, Inc.

@ Complete
O Design Phase

4 - '_
<
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North Beach, Samish Island
Skagit Co. 1996

Continuous line of bulkheads

3-4 ft. Beach lowering lince
1979

S
%
[ M SEATTLE
2
®
2

W OLYMPIA

— T
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North Samish IsIand;

~80% Bulkheaded Groins Project Site




12 properties
Central Project
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T el Project length was enough for
| successful use of beach
“nourishment
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Seahurst Park, Burien: Before ... and After (2004-2005)

Long enough, Pullback,
Feeder bluff restoration

Sustainability Training Forum 2019

Failing revetment

Master plan & design by: Anchor & CGS
Construction funds: USACE

Monitoring: CGS 2002-2016




20

18

16

14

12

10

— Shoretype

— Fetch

__Removed
Hard Armor

A guide to protecting your pr

e promoting healthy shorelines

Existing Ground
Proposed Ground l
Coarse Sand with ,'
30% 1" minus round

Rock Excavated

i WILDLIFE

From Soil Berm

Profile A 0.5-2.5" rounded gravel

20 40




Large wood - anchored
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Large wood - anchored , after: Blakely Island, 2015
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Ala Spit Co. Park, North
Whidbey Is.

Spit dynamics:
Shore change

1956 air photo. 8 Bl - 2013 air photo {48 EWN Design and Implementation



Ala Spit Co. Park, N. Whidbey Is. — Before Project

Sustainability Training Forum 2019 _ MM EWN Design and Implementation






] SMS 11.0 64-bit - [Test0202 ¢
& File Edit Display Data 5-WAVE Web Window Help
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[123] Direction

E Grid_prop_1 +
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ﬁ grid_prop_grain
[Z] Depth

Time steps:
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Littoral transport analysis

Figure 8. Ala Spit coastal geomorphic model annotated oblique aerial photograph (Bing aerials website accessed 2013).

Sustainability Training Forum 2019 % EWN Design and Implementation



Cross Section-Mid Project, 2014

¢ Berm Alignment

| ~ PLANT BACKSHORE VEGETATION (25 FT WIDE - BY OTHERS)
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i Ala Spit — After, 201°
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Driftwood Beach, Blakely Island

San Juan Co.
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Driftwood Beach, Blakely Island: 1998, Pre-Project
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Driftwood Beach, Blakely Island 1998

Figure 2. Driftwood Beach, Blakely Island - Typical Beach Profile
Profile C, 1/9/98 (2X Vert Ex.)

Fill Area Nat Backshore ——— Pr-C =il Grave| Fill == ===Cut + Fill
Using cut T Ares; planted oyt Are

16 Jnateral F'a_th L 7 a
planted v B Berm Top +11.5 MLLW

i N A

i2

10 Gravel Fill Area (3/4-3 in; washed,

unded gravel) Typical Slope 5,31 MHHW

; Lower Limit Fill: +3.0 ft MLLW

Elev. MLLW
o™

Upper Limit Moderate Density
2 ; Macro Algae & Eelgrass

T T T T T T T T T T T T T

0 10 20 30 40 50 60 70 80 g0 100 110 120 130 140
Distance From SW Edge BIMC Road Property
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Drlftwood Beach, Blakely Island 2016

Gravel mining & f//l placement were reverse Bt S .-
Drift cell changes minimal; self-sustgm/ng

20 40 60 80

- Dlstance from SWede of Park (ft

TR, T B YN
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Weaverling Spit — Construction
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URBAN SHORES: Marine Park, Bellingham, WA

Required structure: drift sill
Awarded one of America’s Best Restored Beaches by
American Shore & Beach Preservation Association (ASBPA)

Orientation critical

COASTAL GE *



Waypoint

ﬁ AuWestern
Washington
/ Sy Univ.ar"ﬁs:}?
i g

Boulevard® {
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Waypoint Park — December 20, 2017

S —
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Waypoint Park — January 16, 2018
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Waypoint Park — January 24, 2018
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Waypoint Park — February 13, 2018
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Waypomt Park, Bellingham, WA — March 19, 2018
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Before
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-~ Summary

¢+ Process-based restoration is the priority

¢+ Restoration is (almost) forever — self sustaining processes

¢+ Enhancement can be temporary, and sometimes low cost and effective
¢+ Regional guidance documents define best practices

¢+ Every site is different: Must analyze waves, sediment sources, site history, erosion
rates, constraints, habitats, SLR impacts ...

¢ Complimentary techniques often needed: Armor removal, gravel & sand beach
nourishment, large wood, vegetation, regrading, tidal flow restoration ...

+ Proven success in Salish Sea for both Restoration and Enhancement projects
¢ More monitoring and synthesis will inform future work
jim@-coastalgeo.com
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