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West Trail Living Shoreline Project

Progress Update

San Mateo County Harbor District
Board of Harbor Commissioners Meeting
November 20, 2019




Stormwater Improvements

* Improve aesthetics and function
 Reduce maintenance needs




Shoreline Protection

* Protect trail from chronic erosion
« Use multi-benefit, nature-based techniques
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Data Concept
Collection Design

Engineering Permitting Construction
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Progress
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Data Concept
Collection Design

Engineering Permitting Construction

Topographic / Bathymetric Survey, Wave Data Collection,
Sediment Sampling, Biological Surveys
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Presenter
Presentation Notes
Monterey Cypress Grove rookery 
Proposed Conservation Measures
Pre-construction nesting bird survey
Implementation of buffer zones during construction
Rookery protection (e.g. fencing to prevent foot traffic, relocation of trash bins)



Topographic & Bathymetric Survey

FES
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Topographic & Bathymetric Survey (Aerial Survey and
Imagery by Sierra Overhead Analytics)
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Reference Site Transect - Beach and Wetland to North
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Reference Site Transect - Beach and Dunes to South
(Wide Dune Condition)
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Reference Site Transect - Beach and Dunes to South
(Narrow Dune Condition)
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Wave & Water Level Data Collection
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Wave Buoy & Water Level Gauge Locatlons
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Preliminary Wave Findings

Wave Height (ft) Wave Period (s) Wave Power Index (ft2/Hz)
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Wave climate primarily

East West

South South

calm, but intermittent periods of long period

swell propagating through entrance / breakwater toward site.
Long period waves on order of 0.5 feet at 17-20+ seconds

Predominant angle con

sistent with wave diffraction through entrance
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Preliminary Wave & Water Level Findings

Offshore MNearshore Harbor NOAA Predicted ESA Observed ‘
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« Waves in harbor strongly influenced by tide: High tide transmission,
low tide extreme damping

« Long-period energy in harbor consistent with offshore measurements

« Water levels: Measured tide range greater than predicted; high tides
higher and low tides lower than predicted by NOAA
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Preliminary Wave Findings
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Wave and Sediment Transport Concept
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South Swell (Red) and North Swell (Blue)
Conceptual Wave Patterns

Swell focuses on wetland ebb delta and limits
sand supply to West Trail Princeton shore

Dashed red:
Low-steepness southern
swell (low height, long
wave length) reflect from
beaches and refract /

around to impinge on

project site !

-

‘\‘\.

Southern swell transmits
through breakwater and
entrance during high tides

Blue lines: Northwest waves propagate through breakwater
at high tide and through entrance. (Local wind waves not
shown).

Red Lines: Southerly swell diffracting through harbor
entrance. Dashed lines show local reflected waves

@
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Wave-Driven Sediment Transport Concept at Site

Waves approach at angle to
/ shore, induce potential

sediment transport northward
Waves approach straight I
toward shore, impeding
longshore transport and

resulting in sand deposition

\

Waves approach at angle to
shore, induce potential
sediment transport northward
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Progress
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Data Concept
Collection Design

Engineering Permitting Construction

Stormwater Improvements
Living Shoreline & Trail
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STORMWATER
IMPROVEMENTS






Drainage Basin
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30% Design of Living Shoreline & Trail
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30% Design of Living Shoreline & Trail
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Mixed Sand / Cobble Beach

November 2017

| March 2016
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Surfer’s Point, Ventura, CA



Permitting and Agency
Consultation
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Permitting and Agency Consultation

Multiple Permits Required:
« U.S. Army Corps of Engineers—Individual Permit CWA Section 404; RHA
Section 10.

* Regional Water Quality Control Board—Section 401 Water Quality
Certification/Waste Discharge Requirement.

« Coastal Commission/County—Consolidated Coastal Development Permit.

Consultations: U.S. EPA; NOAA Fisheries (NMFS); Cal Department of Fish
and Wildlife; Regional Water Quality Control Board 2.

US Army Corps
of Engineers.

CALIFORNIA

WATER BOARDS

San Francisco Bay - R2
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Presenter
Presentation Notes
Living shoreline concept new in Cal so it requires close coordination with several different agencies
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Permitting and Agency Consultation Accomplishments

 l|dentified all necessary permits/consultations and required studies/surveys.
« Held initial meetings with agencies.

» Presented project at Army Corps Multi-Agency Meeting.

» |dentified and addressed agency questions and concerns.

« Began preparation of permit applications.
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Presenter
Presentation Notes
We have held meetings with staff from all of the agencies on the last slide
Presented at the USACE multiagency meeting
Feedback has been very positive for both living shoreline design and drainage improvements
No major issues have been identified.
Permit applications are in progress and will be submitted in December


Next Steps

Wave and Water Level Data Collection (Redeployed 23 October)
Permitting (Ongoing, began in October)

Final Engineering Design (Ongoing, 30% submittal 13" November)
CEQA (18" November kick-off)

Construction Documents out to Bid (late Summer 2020)

Construction (planned Fall 2020)
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Supplemental Slides
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Changes in Discharge
Post- Construction

*
*

Flows - 0.14 CFs

Volume - 12,096 cF

Ex. Conc.
Pipe

New Discharge
pipes
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Wave & Water Levels: Next Steps

« Continue measuring waves through February 2020 to understand
North Pacific winter swell behavior

« Develop hindcast of waves to describe wave climate at site
« Estimate wave runup

« Continue measuring water levels to inform datums and calculations of
wave runup, design components
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Application of Natural Infrastructure Guidelines to Design

a Living Shoreline for Project Site

TOWARD NATURAL SHORELINE
INFRASTRUCTURE TO MANAGE
COASTAL CHANGE IN CALIFORNIA

A Report for:
California’s Fourth Climate Change Assessment

Prepared By:

Sarah Newkirk', Sam Veloz?, Maya Hayden?, Bob Battalio®,
Tiffany Cheng? Jenna Judge*, Walter Heady', Kelly Leo’,
Mary Small®

1 The Nature Conservancy

2 Point Blue Conservation Science

3 Environmental Science Associates

4 National Oceanic and Atmospheric Administration
5 California State Coastal Conservancy

Report link: energy.ca.gov/sites/default/files/2019-
07/Oceans_CCCA4-CNRA-2018-011.pdf

Case Studies of Natural Shoreline
Infrastructure in Coastal California

Dlaturedly % T O

Report link: https://coastalresilience.org/wp-
content/uploads/2017/11/tnc_Natural-Shoreline-Case-Study _hi.pdf
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Cobble- gravel Berms for Shore Adaptation

» Dissipate wave energy and act as a “backstop,” limiting landward extent of
shoreline erosion

« Can provide habitat equivalency for marine invertebrates and enhance natural
aesthetics

» Traversable and friendly to recreational access

Source: Toward Natural Shoreline
Infrastructure to Manage Coastal Change

in California
energy.ca.gov/sites/default/files/2019-
07/Oceans_ CCCA4-CNRA-2018-011.pdf

Native sand veneer

6" diametisgr rounded river cobble
voids filled with native sand

Mg » RT

Pacifica State Beach Photos Peter Baye




Dunes for Shore Adaptation

Source: Toward Natural Shoreline
Infrastructure to Manage Coastal Change

| | in California
| crest | energy.ca.gov/sites/default/files/2019-
: width : 07/Oceans_CCCA4-CNRA-2018-011.pdf

«——— crest elevation g
backshore .
—| Slope protected
assets .
minimum cross-

seaward edge of dune

minimum along

shore length 50 shore length 100

beach width
between 100’- 200

< A
< >

available dune beach width

TRAIL, WIDTH 9'+, ELEV. 14.6'
VEGETATED SWALE AND DUNES, WIDTH 40’ TO 90' —s—{=———————— BEACH, SLOPE 14:1+, WIDTH 130'+ SUBTIDAL
f———3a'

TOP OF BEACH,
ELEV. 8.3t

TOP OF DUNES, ELEV. 13.1't

GRAB SAMPLE REF-2, ELEV. 2.4'

WETTED BOUND,
ELEV.7.7'¢

MEAN HIGH
WATER, ELEV. 5'¢

TOE OF BEACH, ELEV. -0.7'+

ELEV. 0

/r2 BEACH AND DUNES AT SOUTHERN WEST TRAIL (REF-2)

-/ ProFILE SCALE: 1"=20'

Source: ESA 2019, DRAFT Geomorphic Assessment and Conceptual Design of
Beach and Dunes, memo to GHD October 25, 2019
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Geomorphic Design Criteria for Natural Infrastructure
Components (DRAFT)

Source: ESA 2019, DRAFT Geomorphic Assessment and Conceptual Design
of Beach and Dunes, memo to GHD October 25, 2019

Sandy Beach and Duna

Hatural Infrastructure Compaonent
Paramafer Guldelinss Referenca Slas Analysls Selected
Grayel-Cobble Beach and Berm
Berm Crest Elevation 0.5x TWL 20 times peryear  +4' o +6 NAVD +8 MAVD
Minimum Berm Width 10 Taet i
Slope of seaward Tace S0 11101 &1
Minimum Fosiprint 43 feel 30 0 140 feet 45 feet
Minimum Lengih 3340 feat 3004+ Teed, with retention
struchres
Orlentation relative 1o Waves Less than 20 degrees Rotate share 20 to 30
degrees to atialn wave
angles of 0 fo 15 degress
Minimum thickness 3 fest Less than ane foot 3 feet
Gravel - Cooble langer Ske 6 to 24 Inches 1to4 Inches & Inches
Gravel - Cooble Shape rounded Rounded blociy Rounded bilaciy

Seaward Edge Elevation 0.8% TWL 10 times peryear  +8' NAVD +- +3 NAVD
Seaward EdgE Location Benlind ory gand beach YES yes

Dune Footprint (minimum} 50 feet 30 feat 30 feet
Franting Beach Width (minimum) 100 fest 130 feet 120 feet
Tatal Footprint (minkmum) 150 fest 160 feet 150 Teet
Dune Crest Elevation 10.5t0 13 feet NAVD +13 NAVD

Minimum Langshare Length 1040 fest 30 feet
Orientation reflative i waves

300 feet praject length

Less han TED
15 degrees

Seach Elevation i
12:1ta 1521
0.2 o 0.4 mm

Seach Slope 101251 12110154

Seach Reference 5ime
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Design Concept: Use “Rock Fingers” to Retain
Coarse Sediment at Project Site

Rock fingers
and cobble —
gravel beach

r ESA
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S
Sediment Sampling & Analysis — Proposed Sediment Sources
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Presenter
Presentation Notes
Intent is to use boat launch ramp materials – 1,600 CY  
Other source is either Pillar Point Marsh Shoal or SW corner dogleg beach
Eastern breakwater not feasible due to eelgrass presence.


Sediment Sampling & Analysis — Results at Project Site

Grain Size Distribution - West Trail Samples

1 N\
“]I il 1 | 0.01

Grain size (mm)
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Presenter
Presentation Notes
Sampled the site to understand existing gradation of native sand
Understanding the existing gradation informs what sediments we can use for nourishment  



Fieldwork - Rookery Assessment
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Presenter
Presentation Notes
Monterey Cypress Grove rookery 
Proposed Conservation Measures
Pre-construction nesting bird survey
Implementation of buffer zones during construction
Rookery protection (e.g. fencing to prevent foot traffic, relocation of trash bins)
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