27201 Puerta Real, Suite 350 ANCHOR
Mission Viejo, California 92691
949.347.2780 QEA 2
Memorandum April 5, 2018

To:  Paul Finstad, Watermark Capital Partners, LLC
From: Alyssa Cannon and Randy Mason, PE, Anchor QEA, LLC

Re: Coastal Hazards Analysis for Bacara Resort & Spa

The Bacara Resort & Spa (Site) is relocating its Beach House due to beach erosion encroachment. At
the request of McCabe & Company, Anchor QEA, LLC, completed a coastal hazards study to evaluate
current coastal hazards associated with the proposed Beach House location, as well as future coastal
hazards due to sea level rise (SLR). The study was completed in accordance with the California
Coastal Commission’s (CCC's) Sea Level Rise Policy Guidance (2015).

This evaluation includes the following:

e Description of the Site and coastal setting

e Identification of current coastal hazards at the Site, including high tides, storm waves, and
shoreline erosion

e Identification of potential future coastal hazards at the Site based on local predicted SLR estimates

e Discussion of minimizing impacts from coastal hazards, both existing and future (potential)

This memorandum presents the analysis and results of the focused coastal hazards evaluation that
was conducted for the proposed Beach House relocation.

Site Description

The Site is located in Goleta, California, approximately 11 miles west of Santa Barbara, on the Pacific
Ocean (Figure 1). The proposed Beach House location is to the east of the Tecolote Canyon Creek, as
shown in Attachment 1! provided by Stantec.? The foundation elevations for the two proposed
buildings are +23.3 feet North American Vertical Datum of 1988 (NAVD88) and +25.5 feet NAVD88
(+23.4 and +23.6 feet mean lower low water [MLLW]).

To define the specific coastal hazards for this project, a design life of 50 years will be assumed for the
new Beach House, and the proposed seaward building foundation (elevation of +23.3 feet NAVD88)
will be used for hazard elevation comparisons.

! Attachment 1 topography is in NAVD88 feet.
2 Stantec is the civil engineering firm for the project.
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Figure 1
Vicinity Map

Source: Image from Bing Maps. Buoy locations from National Data Buoy Center and National Oceanic and Atmospheric Association.
Horizontal Datum: California State Plane, Zone 5, North American Datum 1983, U.S. feet.

Coastal Setting

The Site beach is oriented south, with possible waves coming from directions ranging from the east
to the west (clockwise). Due to its ocean location, the Site can be impacted by ocean swell as well as

storm waves.

The existing Beach House was built on a low bluff off the beach. That low bluff has been eroded in
recent years due to storm waves and is one of the reasons for the Beach House relocation.

The Site is subject to changing water levels due to tides, ocean storm surge, and ocean waves, as well
as locally generated wind waves.

Tidal Information (Water Levels)

Tidal information (water levels) at the Site was taken from National Oceanic and Atmospheric
Administration Station No. 9411340 in Santa Barbara (Figure 1). Table 1 shows benchmark tidal
elevations for the Santa Barbara Station.



Table 1

Tidal Datums at Site (Santa Barbara Station 9411340)!

Elevation Relative to MLLW at

Tidal Datum Gage Location (feet)
Highest observed water level (12/13/2012) 7.6
Highest astronomical tide? 7.2
Mean higher high water 54
Mean high water 4.6
Mean sea level 2.8
Mean low water 1.0
North American Datum of 1988 0.1
Mean lower low water (MLLW) 0.0

Notes:

1. The Santa Barbara station uses the Los Angeles Outer Harbor station (9410660) as a

control station.

2. Highest astronomical tide is the elevation of the highest predicted astronomical tide
expected to occur over the National Tidal Datum Epoch (1983 to 2001).

Wave Data
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Long-term wave data were obtained from the National Data Buoy Center for a buoy in Santa Barbara

Channel (Station 46053), with data from 1994 to 2016 (NDBC 2017). This station is located

approximately 12 miles south of the Site (Figure 1). The wave rose in Figure 2 shows the distribution

of wave directions and heights over the full data record of the buoy station3. Waves and storm waves

are predominantly from the southwest to west direction.

3 Data are unavailable for January 1, 1997, through April 27, 1998, as well as February 17, 2014, through May 21, 2015.
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Figure 2
Wave Distribution (Station 46053)
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Data are unavailable for January 1, 1997, through April 27, 1998, as well as February 17, 2014, through May 21, 2015.

Existing Coastal Hazards

Existing coastal hazards that can impact the Site include extreme astronomical tides, storm surge

(due to wind and wave set up during storms), and bluff or shoreline erosion.

Extreme Tidal Levels

The highest astronomical tide at the Santa Barbara Station is 7.2 feet above MLLW (NOAA 2017),
which is almost 2 feet above mean higher high water (MHHW). This tidal elevation can occur a few
times per year. However, the highest astronomical tidal elevation is 16.2 feet below the proposed

Beach House foundation (+23.3 feet NAVD88; +23.4 feet MLLW).
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Extreme Waves
Wave data shown in Figure 2 for the directions of interest (east to west; clockwise) were used to
estimate extreme wave heights for return periods of 25, 50, 75, and 100 years. The results of the
extreme value analysis are shown in Table 2.
Table 2
Extreme Deepwater Waves at Santa Barbara Buoy (Station 46053)
Storm Return Year
25-year 50-year 75-year 100-year
Direction Wave Height (feet) | Wave Height (feet) | Wave Height (feet) | Wave Height (feet)
91 to 120 degrees 14.6 149 151 15.2
121 to 150 degrees 14.0 144 14.5 14.6
151 to 180 degrees 16.7 17.5 18.0 18.2
181 to 210 degrees 155 16.1 16.3 16.4
211 to 240 degrees 16.6 17.2 17.5 17.7
241 to 270 degrees 17.7 184 18.7 18.8

Shoreline Erosion

Attachment 1 shows the proposed Beach House relocation, which sits approximately 100 feet back
from the existing beach. Historically, a 0.3-foot per year shoreline retreat has been estimated based
on data available through the California Natural Resources Agency Data Portal (CNRA 2017), which
uses shoreline data from 1852 to 1998. This results in a 50-year shoreline retreat of approximately
15 feet.

The estimated 15-foot shoreline retreat will not reach the proposed site. However, this erosion rate is
an average over a long period of time and may not reflect possible shoreline retreat due to extreme
storm surge and wave events.

The U.S. Geological Survey (USGS) Coastal Storm Modeling System (CoSMoS; Barnard et al. 2014)
estimates the shoreline change based on two storm events:

e January 2010 El Nifio: A hindcast projection of the El Nifio-fueled storm from January 18 to 25,
2010

e ARkStorm: A stitched-together storm based on two powerful West Coast storms that occurred
in 1969 and 1986, representing a recurrence interval of at least 100 years

Based on the two storm events modeled with CoSMoS, the Site could experience shoreline erosion
ranging from 26.8 meters (January 2010 El Nifio) to 30.5 meters (ARkStorm), or 87.9 to 100.1 feet. As
the design life of the structures is expected to be 50 years, the 100-year ARkStorm (with 100.1 feet of
potential erosion) is beyond the structures’ lifespan.
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FEMA Flood Zones and Storm Surge

Tecolote Canyon Creek, to the west of the Site, could pose a flooding risk for the Site. According to the
Federal Emergency Management Agency (FEMA) Flood Insurance Study (FIS) and Flood Insurance Rate
Map (FIRM; Attachment 2), the proposed Beach House site is above the 0.2% annual chance flood area.
Therefore, there is very little chance of the proposed site being flooded due to the creek flooding.

The Flood Insurance Study also states the wave runup elevations for various flood chances near the Site:

e 10% annual chance: 8.3 feet North American Datum of 1988 (NAVD88; 8.4 feet MLLW)
e 1% annual chance: 9.6 feet NAVDS88 (9.7 feet MLLW)
e 0.2% annual chance: 11.5 feet NAVDS88 (11.6 feet MLLW)

A Preliminary FEMA FIS is expected to be approved for the area. The Preliminary FIS was published
December 15, 2016, and increases the runup elevations for the various flood chances near the Site:

e 10% annual chance: 13.9 feet NAVD88 (14 feet MLLW)
e 1% annual chance: 16.2 feet NAVD88 (16.3 feet MLLW)
e 0.2% annual chance: 18.1 feet NAVD88 (18.2 feet MLLW)

Summary

The design life of the proposed Beach House and associated structures is approximately 50 years;
therefore, existing (present-day) coastal hazards for the Site are estimated using return period events
similar in duration to the design life of the structures. The specific coastal hazards for this project are

summarized in Table 3.

Table 3

Summary of Existing Coastal Hazards
Existing Coastal Hazard Value
50-year significant deep water wave height 18.4 feet
Peak wave period 25 seconds!
Mean higher high water 5.4 feet MLLW
Highest astronomical tide 7.2 feet MLLW
FEMA 1% annual chance wave runup elevation 9.7 feet, MLLW
FEMA 1% annual chance wave runup elevation (Preliminary FIS) 16.3 feet, MLLW
Historic shoreline erosion rate (CNRA 2017) 0.3 foot/year
Storm shoreline erosion potential (January 2010 El Nifio; CoSMoS) 87.9 feet

Note:

1. The largest observed dominate wave period (period with the maximum wave energy) over the data
period was used.



April 5, 2018
Page 7

As Table 3 shows, it is unlikely that any extreme tide event, surge, or storm waves will directly impact
the proposed Site elevation of +23.3 feet NAVD88 (23.4 feet MLLW) .

Future Coastal Hazards

Future coastal hazards that can impact the Site include the current coastal hazards identified above
with the addition of increased water levels due to predicted SLR. SLR estimates for the Site were
taken from the CCC's Sea Level Rise Policy Guidance (2015) for areas south of Cape Mendocino. The
SLR guidance uses 2000 as the starting point and denotes several future years as endpoints when
estimating the possible range of SLR that could occur:

e Year 2030: 2 to 12 inches
e Year 2050: 5 to 24 inches
e Year 2100: 17 to 66 inches

Uncertainties exist in estimates for SLR due to numerous issues related to understanding the physics
and assumptions associated with predictive modeling (NRC 2012). These uncertainties increase as
the projection period increases with large uncertainties in predictions of SLR at 2100. For the
purposes of the future coastal hazards evaluation, an intermediate SLR estimate was used for each
predicted year, which was computed as the average of the upper and lower bound SLR estimates.
The intermediate SLR projections for 2030, 2050, and 2100 are 7, 15, and 42 inches, respectively.

The time frame used to evaluate impacts to the Site due to predicted SLR is based on the design life of
the proposed structures (CCC 2015). As discussed above, the design life of the proposed Beach House is
estimated as 50 years. If the structures are constructed as planned in 2019, then sea level estimates for
2069 should be used for the future hazards evaluation. Because estimates are not explicitly available for
2069, interpolated values were used to evaluate future coastal hazards for the proposed work.

Linear interpolation was used to estimate SLR values in 2069 for the available upper and lower
bound predictions, as well as the computed intermediate values, for 2050 and 2100. Table 4 provides
a summary of the SLR projections used for this evaluation.

Table 4
Sea Level Rise Projections (inches)
Year Lower Bound | Intermediate | Upper Bound
2030 2 7 12
2050 5 15 24
2069 10 25 40
2100 17 42 66
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The SLR projections in Table 4 were added to the projected tidal elevations from Table 1. The

projected tidal elevations at the Site based on intermediate SLR estimates for 2069 are summarized

in Table 5. For comparison, the range of projected tidal elevations based on the upper and lower

bound SLR estimates are also provided in Table 5.

Table 5
Potential Future Tidal Datums at the Site’
Current 2069

Tidal Datum Conditions? | Intermediate Range
Highest astronomical tide 7.2 9.3 8.0 to 10.5
Mean higher high water 54 7.5 6.2 to 8.7
Mean sea level 2.8 49 36to6.1
North American Datum of 1988 0.1 22 09to 34
MLLW 0.0 21 0.8to 3.3

Notes:

1. All elevations are in feet, relative to current MLLW elevation.
2. Existing tidal datums are provided in Table 1.

Future coastal hazards for the Site combine current coastal hazards due to storm events (50-year

return period) and increases in water level due to projected SLR. The 50-year wave height and period

is considered to be the same for existing conditions and future conditions. Table 6 outlines the

predicted future coastal hazards for the Site.

Table 6

Summary of Future Coastal Hazards
Future Coastal Hazard Value! Range
50-year significant deep water wave height 18.4 feet N/A
50-year peak wave period 25 seconds! N/A

2069 mean higher high water

7.5 feet MLLW

6.2 to 8.7 feet MLLW

2069 highest astronomical tide

9.3 feet MLLW

8.0 to 10.5 feet MLLW

2069 FEMA 1% annual chance wave runup elevation

11.8 feet MLLW

10.5 to 13.0 feet MLLW

2069 FEMA 1% annual chance wave runup elevations (Preliminary FIS)

18.4 feet MLLW

17.1 to 19.6 feet MLLW

Shoreline erosion rate

0.3 foot/year

N/A

Storm shoreline erosion potential (January 2010 El Nifio; CoSMoS)

87.9 feet

N/A

Note:

1. The largest observed dominate wave period (period with the maximum wave energy) over the data period was used.
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Summary of Potential Impacts

Based on best available estimates for the region (NRC 2012) adopted by the CCC (2015), sea levels at
the Site are expected to increase between 0.8 and 3.3 feet by 2069 (interpolated), with an
intermediate value for increase of 2.1 feet. A high degree of uncertainty exists in the magnitude of
future SLR estimates, which is represented by the large range in predicted sea level increase
considered (NRC 2012).

For the intermediate SLR predictions for 2069 (increase of 2.1 feet), the predicted MHHW elevation
will be 7.5 feet MLLW, which is 15.9 feet lower than the proposed site foundation (+23.4 feet MLLW).
During the highest astronomical tides, which could occur a few times per year, the still water
elevation could reach 9.3 feet MLLW, which is 14.1 feet below the proposed site. The FEMA 1%
annual chance wave runup elevation in 2069 (+11.8 feet MLLW) is not expected to reach the
proposed site but could result in an increase in shoreline erosion. The Preliminary FEMA FIS

(FEMA 2016) has a higher 1% annual chance wave runup elevation in 2069 (+18.4 feet MLLW), which
is also below the proposed site foundation elevation.

Similar impacts would apply to adjacent shorelines (not located on the property) and are
independent of the proposed work at the Site.

USGS's CoSMoS estimates the potential storm erosion for the Site to range from 26.8 to 30.5 meters
(87.9 to 100.1 feet); with 100.1 feet representing a storm with over a 100-year return period. The Site
has an offset of approximately 100 feet from the existing shoreline, and the 100-year storm is
beyond the structures’ lifespan. Future shoreline and bluff erosion are difficult to predict with rising
sea levels and expected increased storm activity; therefore, the shoreline should be monitored to
assess the rate of erosion and predict future potential hazards.

While the Site is near Tecolote Canyon Creek, according to the currently accepted FIRM (FEMA 2012)
and the preliminary FIRM (FEMA 2016), the proposed Beach House Site is outside of the 0.2% annual
flood area and, therefore, unlikely to experience flooding from the creek.

Based on evaluation of intermediate SLR estimates for 2069, the proposed Beach House site will not
be impacted by SLR over the 50-year lifetime of the structures.
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Proposed Beach House Site Location
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