7/8/2019

PR R
,— T

..,-‘:'nl‘::—'
2 'i'E“L-IE-i-- -
M

Geologic HitryOf
Puget Sound Shorelines




7/8/2019

- W e e —— e ————



South North
(Olympia) (Bellingham)

Direction of Glacial Advance

Glacial Till

Mastodon

I

A

- 4
. Puget

Proglacial Lake

Lake Sediments

Pre-glacial Sediments

Typical Puget Sound Bluff Stratigraphy

. Recessional Outwash

A

<4 Glacial Till

Advance
| 4~~~ Outwash

Lake
4~ Sediments

Pre-glacial
Sediments

Lobe, (Ice)

7/8/2019



7/8/2019

Glacial Till
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Photo by Shari Maria Silverman =
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Troughs Scoured
by Subglacial
Meltwater Flow
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MacLennan et al., (2018) Long-Term Bluff Recession Rates
in Puget Sound: Implications for the Prioritization and
Design of Restoration Projects. Prepared for Wash. St.
Dept. of Fish and Wildlife by Coastal Geologic Services

£ 185 sites
Average Rate = 0.29 ft/yr

-5
‘End Point Rate (feet/year)

Figure 16. Frequency distribution of all long-term bluff recession rates, reported as End Point Rate (feet fyear),
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— \ Surface Water Draining
Over Bluff Face
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Figure Curtesy Don Tubbs
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Ground Water
Emerging as Seepage
from the Bluff Face
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Carlyon Beach\Hunter Point Landslide, 1999

Photo by Hugh Shipman
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Glaciated Upland

Post-Glacial Ground Surface

‘Puget Sound

Beaches
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Beach Sediment Composed of Lag from Bluff
Erosion

Marrowstone Island, WA

Photo: Kris Symer

Seurce: Downing, 1383,

Figure 2-3
Seasonal Beach Profiles
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Projected Sea Level Rise (Seattle)
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Thermal Expansion
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A 1 footrisein sealevel =
100-year flood event occuring every 2 years

7/8/2019

21



The Coastal Squeeze

Natural shoreline

Forage fish
spawning habitat

current sea level

Current
MHHW

Natural shoreline
future sea level

spawning habitat
migrates with
beach translation
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Riparan” FORAGE FISH SPAWNING HABITATS IN THE
i o NEARSHORE ZONE OF PUGET SOUND
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PACIFIC SALMON ARE MARINE FISHES :

Photo by Hans Berge
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Photo by Rodney Hsu

Photo by g aon
- |

 qu—

e'D"

‘—& \\"f‘""_'/l,

Photo by Hans Bevge
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Overall diet composition based on prey

ecology for juvenile Puget Sound Chinook

2001
n=410
22 empty
70-320mm
mean 112.0

- .

B terrestrial riparian | supralittoral/marsh
marine planktonic/neritic plant matter
B marine benthic/epibenthic M other
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KVI or Point Heyer, Vashon Island,
photo from WADOE
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Filling

Loss of
shallow

water habitat g

Loss of
riparian
functions

Changes in
hydrology

Elimination

of spawning, |

rearing and
refuge
habitat
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COLBERT'S STONED SALMON
HIGHLIGHTS PUGET SOUND'S 75
TAINTED WASTEWATER PROBLEMS

What is Shoreline Armoring?
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Trees Overhanging the Shoreline in Relation to
Shoreline Armoring
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ARE THERE ALTERNATIVES
FOR HARD SHORELINE
ARMORING?
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What other guidance Elements
needed?
How to build on monitored Hard
sites to expand knowledge? 4
Photos: Hugh Shioman, ECY
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Marine Shoreline
Design Guidelines
Marine Shoreline

Includes lots of useful info ¢ |pesgncuticine
Basic Puget Sound Geology [
Site assessment
Risk assessment
Coastal Processes Assessment
Alternatives to bulkheads

User Friendly Version in Back

Marine Shoreline
| Design Guidelines

oreline Design Guidelines
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GS for Frignds of the San Juans
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Weaverling Spit

Photo from Coastal Geologic Services
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Photo from Hugh Shipman

ovﬁlv& Partial Nourishment
- D ckton Park, Maury Island %
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Samish Beach- after nourishment

From Jim Johannessen
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Beach Nourishment with sill
Seahurst Park, Burien
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Living On,JAboé, or |
Below Coastal Bluffs '
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Landslides
In Seattle

Unknown (3%

Shannon and Wilson
Landslide Study for the
City of Seattle, 2000
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B Evapotranspiration Interflow*

Graphic reproduced frem King County DNRP Soiild Waste Division

B Groundwater [l Surface Runoff

“water thal travels st Delow the surface
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WASHINGTON STATE
& FXTENSION

Forest Pasture
Interflow*

B Groundwater [l Surface Runoff

*water thal travels jsst Delow the surfate

B Evapotranspiration

Graphic reproduced frem King County DNRP Soild Waste Division
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Vertical Drain i
Slide Scarp i
Fallure Surtace I
Directional
Drill Drain
TYPICAL CROSS SECTION e
NOT TO SCALE TYPGAL HORZONTAL,
a1
uonn A wLoo 2. | FIG. 211
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o / o e
Rain garden, an Element of “Low Impact
Development” (LID).

Photo curtesy WA DOE
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Fill placement on slopes.
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Shallow Landslide resulting from
disposal of yard waste on a steep
slope. Photo by Dan McShane
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mn:es destroyed in 1997 Perki S Lar "

. landslide on Magnolia Bluff in Seattle. Photo

_:T'Engh‘s.hipman WA DOE
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Bluffs and erosion

« Bluffs are inherently unstable
 Humans can reduce or increase that
instability:
— Surface and groundwater
— Adding fill/debris
— Shoreline armoring
— Changes to vegetation
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