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Natural Shoreline
Infrastructure:

Adapting to the Future with
Innovative Approaches to
Shoreline Resiliency




Natural ecological systems or
processes to reduce vulnerability
to climate change related
hazards while increasing the
long-term adaptive capacity of
coastal areas by perpetuating or

restoring ecosystem services”
| (Newkirk, 2018)




Green vs Gray

HOW GREEN OR ¢ SHOULD YOUR SHORELINE SOLUTION BE?

‘;'REEN - SOFTER TECHNIQUES

‘ Living Shorelines

0

EDGING - SILLS -
Added structure Parallel to existing
€ holds the toe of or vegetated
land areas existing or shoreline, reduces
reaks small vegetated slope wave energy, and
s, Suitable in place. prevents erosion.
for low wave Suitable for most
areas except high
wave energy
environments.

GRAY - HARDER TECHNIQUES

Coastal Structures

BREAKWATER -
(vegetation
optional) - Offshore
structures intended
to break waves,
reducing the force
of wave action, and
encourage sediment
accretion. Suitable
for most areas.

REVETMENT -
Lays over the slope
of the shoreline
and protects it
from erosion and
waves. Suitable for
sites with
pre-existing
hardened shoreline
structures.

BULKHEAD -
Vertical wall
parallel to the
shoreline intended
to hold soil in
place. Suitable for
areas highly
vulnerable to
storm surge and
wave forces.
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Technical, Economic, Regulatory & Social
Feasibility

EXISTING CONDITIONS FUTURE CONDITIONS
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Erosion & Flood Risk Reduction
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Rail prism erosion where —
salt marsh is absent. Intact rail prism where salt

marsh exists.
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Erosion & Flood Risk Reduction
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Flood Risk Reduction

Overtopping of Still Water
and Wind Waves

Hwy 101 Hwy 101 Fay Slough
Arcata Bay Rail Prism Southbound Northbound Wildlife Area
Pre-Project 1 & 2

Overtopping of Wind
Waves

Project 1 & 2
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Flood Risk Reduction

Existing Conditions With Humboldt Bay Trail South Project

bnd Da
Haill |
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Site Characterization

Existing Physical Conditions

TYPICAL CONTEMPORARY DEVELOPED SHORELINE

SUBTIDAL AND INTERTIDAL LINEAR LANDFORMS DIKED FORMER TIDELAND'S UPLAND

HISTORICAL
ELEVATION

MAXIMUM TIDE
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TRANSITIONAL

MTL
FORMER HIGH MARSH LONE

ﬂ:SH ;ﬁg;’gm SUBSIDED AGRICULTURAL
WETLANDS
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Site Characterization

Historical Conditions
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Site Characterization

Historical Conditions
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Site Characterization

Historical Conditions
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Site Characterization

Biological Habitats and Communities
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Site Characterization

Geomorphic Assessment

5, Fluvial
'a' Sediment Supply |
F

3. Wind & Wind Waves

2, Tldal Currents &
Ralafive Sea Laval Rise
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Site Characterization

Geomorphic Assessment

Scenario

Physical Drivers

Idealized

3. Wind & Wind Wavas
2. Tidal Currents & Relative Sea Level Rise
4. Marine Sed/ment Supply

5, Fluvial Sedimenl Supply

Deposition or
Seaur

Physical Processes & Temporal Response

Sedment Deposhion Progradation Aogretion of
& '-{e:.unpurslnn of Hacassion -'J&gr:n!al-an
£

S SEhuad

MLIOFLAT BALT MARSH

O,

Spring
Tides with
no Wind
Waves

(Typical
Winter
Scenario)

3, Wind & Wind Waves
2. Tidal Currents & Relative Sea Level Rise
4. Maring Sediment Supply ke

5. Fluvial Sed/mant Supply = = =&

Tranapard

E Mixing
af Marine
& Fluvial
Badimapty

Rasuspa|on Depositicn

MUDFLAT SALTMARSH

@

Spring
Tides
with Wined
Waves

(Typical
Summer
Scenario)

3. Wind & Wind Wavos
2. Tldal Curranta & Ralativa Soa Lovel Rino
4. Morine Sedimenl Supply

3. Fluvial Sedimenl Supply

Transpon
& Mining of
Resuspanded
Sedimants

TRl
CHANNEL

Badimant Aasuspansion

MUBFLAT BALT MAREH
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Preliminary Design - Alternatives

Horizontal Levee: High Salt Marsh with or without Armored Toe

TRANSITION

HIGH MARSH

ARMORED TOE

EXISTING MUDFLAT
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Preliminary Design - Alternatives

Breakwater Reef with Passive and Active Salt Marsh

TRANSITION

PASSIVELY OR ACTIVELY
CREATED SALT MARSH

EXISTING MUDFLAT

BREAKWATER REEF
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Preliminary Design - Alternatives

Barrier Island Breakwater with Passive and Active Salt Marsh

TRANSITION

FASSIVELY OR ACTIVELY
CREATED SALT MARSH

ERRETING MUDFLAT

BARRIER [SLAND
BREAKWATER
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Preliminary Design - Alternatives

Coarse Sediment Shore (sand/gravel/oyster hash)

HIGH MARSH & TRANSITION

SAND/GRAVEL/OYSTER HASH
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Preliminary Design - Alternatives

Selected Concept Design

HUMBOLDT BAY TRAIL
AND RAIL PRISM

TRANSITION ZONE

TIDAL CHANNEL

LARGE WOODY DEBRIS GROIN
SALT MARSH

COARSE SEDIMENT/
GRAVEL SHINGLE BEACH

FUTURE CONDITIONS
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Preliminary Design - Benefits

Flood & Erosion— Wave Reduction

Elevation (ft, NAVD88)
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\ Existing
RSP
\ Toe of RSP

Barrier

22,640 22,680 22,720 22,760 22,800 22,840 22,880
Station (ft)
Bed Elev for RSP Barrier Wave Crest for RSP Barrier Bed Elev for Tidal Wetland

¥ L

22,920 22,960 23,000

Wave Crest for Tidal Wetland
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Preliminary Design - Benefits

— Increased habitat diversification
— Improved carbon sequestration
— Enhanced water quality through nutrient removal
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Preliminary Design — Phase 1

EXISTING CONDITIONS
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Preliminary Design — Phase 1

FUTURE CONDITIONS
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