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1567 BEACH BOULEVARD 
SITE PHOTOS 

View from Beach Boulevard roadway in front of project site, facing east and inland. 
Subject parcel extends to wood fence at rear. 

View from corner of Beach Boulevard & Paloma Avenue. Project site is adjacent and 
upcoast of blue building. 

Project Site 
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View from northern end of Beach Boulevard, looking upcoast. Project site is vacant lot to 
the right of the end of Beach Boulevard. 

View from northern end of Beach Boulevard, facing south and downcoast, with Pacifica 
Pier visible in the distance. 

Project Site 
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Edge of roadway and top of seawall in front and seaward of project site at northern, 

upcoast end of Beach Boulevard. 
 
 

 
View looking west at northern end of Beach Boulevard, in front and seaward of the 

project site, during King Tides January 2020. 
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View from Beach Boulevard facing north and upcoast towards the intersection of Paloma 

Avenue, during King Tides January 2020. 
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SITE PLAN
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STATE OF CALIFORNIA - NATURAL RESOURCES AGENCY GAVIN NEWSOM, GOVERNOR 
 

CALIFORNIA COASTAL COMMISSION 
45 FREMONT, SUITE 2000 
SAN FRANCISCO, CA 94105-2219  
VOICE (415) 904-5200 
FAX (415) 904-5400   

 
 
May 21, 2020 
 
 
GEOTECHNICAL REVIEW MEMORANDUM 
 
To: Julia Koppman Norton, Coastal Program Analyst 
 
From: Joseph Street, Ph.D. P.G., Staff Geologist 
 
Re: 1567 Beach Blvd., Pacifica (Moazzami), Appeal No. A-2-PAC-19-0160  

Summary 
Based on a review of the applicant’s geotechnical reports and other relevant information, I evaluate the total 
setback needed to protect new development at the site from slope instability and bluff erosion over the next 
50 – 75 years, without reliance on shoreline protection. The chief short-term geologic hazard at the site 
involves rapid episodic bluff erosion and retreat during winter storms; a setback of at least 30-feet should 
be maintained over the life of the project to protect against such episodes. Additionally, future bluff retreat 
at the site over the next 50-75 years, without shoreline protection, could range from approximately 105 – 
180 feet in the applicant’s analysis to nearly 300 feet using precautionary assumptions about the bluff 
erosion response and the high projections of future sea level rise recommended for use by the 2018 State 
Guidance. In all cases, the proposed development would be threatened by bluff retreat and would be 
reliant on continued shoreline protection.  Under a scenario in which the shoreline protection is maintained 
for the next 40 years, but then removed in 2060, substantial bluff retreat would still occur over the 
remaining 10 – 35 years of the project life, but a reduced project footprint could potentially be found safe 
from geologic hazards even under high SLR scenarios. 

Introduction 
In connection with the above-referenced appeal, I have reviewed the following documents directly 
related to the subject property: 

1) GeoSoils, Inc., 2017, “Coastal Hazard Discussion 1567 Beach Blvd. and Inspection of City 
of Pacifica Shore Protection Fronting 1567 Beach Blvd, Pacifica, San Mateo County, 
California”, report dated November 27, 2017, signed by D. W. Skelly. 

2) GeoForensics Inc., 2017, “Geotechnical Investigation For Proposed Townhouse Complex at 
the Beach Boulevard Property, 1567 Beach Boulevard, Pacifica, California”, report dated 
December 28, 2017, signed by D. F. Dyckman. 

3) SDG Architects, Inc., 2018, Project Plans for 1567 Beach Boulevard, Pacifica, CA”, plan set 
with various dates. 

4) SDG Architects, Inc., 2019, “Life Expectancy of Beach Boulevard Project”, letter dated 
September 16, 2019, signed by S. Prickett. 

5) GeoForensics Inc., 2018, Slope stability analyses for 1567 Beach Blvd., dated March 21, 
2018. 
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6) GeoSoils, Inc., 2019, “Response to California Coastal Commission (CCC) Request for 
Additional Information Concerning the Proposed Development at 1567 Beach Boulevard, 
Pacifica, San Mateo County, California, (CDP 395-18)”, report dated October 18, 2019, 
signed by D. W. Skelly. 

I have also consulted numerous other references (listed below), which provide additional local and 
regional geologic information and context. In addition, I have visited the project area and observed 
the beach and shoreline protection structures adjacent to the site on several occasions, most 
recently in December 2019. 

The purpose of this memo is to evaluate the total bluff top setback that would be needed to 
minimize erosion hazards to the proposed new development and assure stability and structural 
integrity, consistent with the City of Pacifica’s certified Local Coastal Program (LCP), over the 
economic life of the development (50 – 75 years, per Ref. 4). The City LCP requires that new 
development minimize risks to life and property while ensuring stability and structural integrity 
without contributing significantly to erosion, geologic instability, or destruction of the site or 
surrounding area (LCP Policy 26). More specifically, the LCP requires that new development be 
set back to accommodate “a 100-year event, whether caused by seismic, geotechnical, or storm 
conditions” (LCP Policy 9-4.4404(d)(5)), and defines the “net developable area” of a site as the 
portion that would “remain usable throughout the design life of the project” and “be adequate to 
withstand a 100-year hazard event.” (LCP Policy 9-4.4404(d)(3). The LCP also prohibits new 
development that would rely on a shoreline protective device (Policies 9-4.4406(c), 16, and 26). 

To meet these requirements, it is necessary to evaluate risks to the project site over the next 75 
years from instability and bluff erosion under several scenarios.  The first scenario assumes that 
existing shoreline protection structures will remain in place.  The second scenario assumes that 
shoreline protection is absent, and the bluff will retreat due to natural processes; this second 
analysis is critical for determining whether the proposed new development would rely on existing 
shoreline protection seaward of the site.  The memo will also examine potential bluff retreat under 
a third scenario in which the existing seawall and riprap protection are no longer present after 40 
years, beginning in 2060. 

In each case, the total setback can be estimated by combining (1) the setback needed, under 
present conditions, to assure the stability of the proposed development against a major bluff failure 
or a large, short-term episodic erosion event; and (2) the expected long-term bluff retreat at the site 
over the full project life, including consideration of future sea level rise. This memo will provide 
recommendations for the components of the total geologic setback, such that, in combination, the 
setback would meet the LCP criteria.   

Site Description & Geologic Setting 
The proposed project involves the construction of a new apartment complex on a bluff top parcel at 
the northern end of Beach Boulevard in the Sharp Park district of Pacifica, just north of Paloma 
Ave. and approximately ¼-mile north of the Pacifica Pier.  The subject property is located on the 
landward side of the Beach Blvd. right-of-way1, approximately 45 feet inland of the top of a 
concrete seawall, fronted by a rock revetment, which was installed by the City of Pacifica in the 
mid-1980s to protect Beach Blvd and a municipal sewer line from erosion following the 1982-83 El 
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Niño storms. On its northwest, beyond the end of the City seawall, the project site is protected by 
riprap occupying an eroded embayment or “cove” in the bluff. This riprap was installed in 1999 to 
protect a City storm drain and neighboring houses along Shoreview Ave. The most seaward of the 
proposed new buildings would be located 45 – 70 feet inland of the City seawall, and just 35 feet 
inland of the top of the “cove” revetment.  The coastal bluff at the site is entirely covered by the 
existing shoreline armoring. 
�
The top of bluff near the seawall occurs at an elevation of approximately +25 feet NAVD88. 
Elevations on the subject property range from +28 to +36 feet NAVD88 (Ref. 3). Based on the 
subsurface data provided in Ref. (2), and on geologic descriptions of nearby unarmored bluffs 
(e.g., RJR Engineering 2018; Collins and Sitar 2008), the subject bluff consists of late Pleistocene-
aged marine terrace deposits composed of weakly lithified beach and dune sands interspersed 
with alluvial sediments. Ref. (2) describes strata consisting of alternating layers of relatively dense 
silty/clayey sand and sandy clay to depths of 23 - 25 feet below ground surface (to about 5 - 6 ft 
NAVD88).2  The depth to bedrock at the site is unknown, but is well below sea level.3  Based on 
the bluff composition, historical photographs and the morphology of unprotected bluffs north of the 
project site (RJR Engineering 2018), the inclination of the natural bluff face would likely range from 
about 60˚ to near vertical; the slope stability analysis provided in Ref. (5) assumes the bluff face 
has a slope of approximately 80˚. 
�
Historically, Beach Blvd. was fronted by a relatively narrow, seasonally variable sand beach, a 
portion of which is still present south of the Pier (Moffat & Nichol 2016). Near the project site, 
however, the beach is almost entirely occupied by riprap, with little or no sand area occurring 
above the swash zone under most conditions. The Beach Blvd. seawall is commonly overtopped 
by waves during winter storms. 

Bluff Erosion and Retreat in Pacifica 
The weakly consolidated sedimentary deposits that make up the bluffs along the northern Pacifica 
coastline, including the project site, are highly susceptible to erosion and episodic retreat. Elevated 
sea levels, high waves, and scoured beach conditions associated with winter storms increase the 
exposure of the bluff to wave attack, leading to increased erosion at the bluff toe (Lajoie and 
Mathieson 1998). At the same time, elevated groundwater levels, saturated soils, and seepage at 
the cliff face resulting from heavy precipitation contribute to upper bluff instability and collapse 
(Hampton and Dingler 1998). These processes typically manifest as small to moderate slides and 
block falls, often occurring in quick succession during a single storm event (Collins and Sitar 2008). 
During winters with frequent or sustained storms, the bluff edge at a given location can retreat by 
tens of feet as a result of multiple, discrete erosion events.  
 
Severe episodes of bluff retreat in Pacifica have often coincided with El Niño events, which along 
the California coast bring elevated sea levels and frequent, strong southwesterly storms. For 
example, in February of 1983, a series of storms breached the shoreline protection at the Pacific 
Skies mobile home park (~0.25 miles north of project site) and over the course of a month caused 
40 – 80 feet of bluff retreat (Griggs et al. 2005).  The bluff along the 500 block of Esplanade Ave. 
(~0.75 mi north of project site) retreated up to 30 - 40 feet over a 5-day period in February 1998 

 
Ϯ�YƵĂůŝƚĂƚŝǀĞůǇ͕�ƚŚĞƐĞ�ĚĞƉŽƐŝƚƐ�ĂƌĞ�ƐŝŵŝůĂƌ�ƚŽ�ƚŚĞ�͞ŵŽĚĞƌĂƚĞůǇ�ĐĞŵĞŶƚĞĚ͟�ŵĂƌŝŶĞ�ƚĞƌƌĂĐĞ�ƐĞƋƵĞŶĐĞ�ŝĚĞŶƚŝĨŝĞĚ�ďǇ��ŽůůŝŶƐ�ĂŶĚ�^ŝƚĂƌ�
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(Snell et al. 2000; Shires et al. 2001).  Substantial localized bluff retreat also occurred during the El 
Niño winters of 2002-03, 2009-10 and 2015-16, leading to the placement of new protection devices 
and the removal of bluff top structures (e.g., Griggs et al. 2005; RJR Engineering 2018). 
 
Where reliable historical information (e.g, photographs, topographic maps, etc.) is available, bluff 
edge positions at different points in time can be compared to calculate long-term bluff retreat rates. 
If such estimates capture multiple cycles of episodic cliff retreat, they can be useful for safely siting 
bluff top development.  Estimation of a long-term historical bluff retreat rate at the project site is 
complicated by the fact that the bluff along Beach Blvd. has been protected by shoreline armoring 
for almost 40 years and has not experienced appreciable erosion during this time, including during 
recent El Niños. 
 
GeoSoils (2019) (Ref. 6) examined historical vertical aerial photographs along an approximately 
1000-foot shoreline segment spanning the project site and estimated the changing position of the 
bluff edge over time. At the project site, GeoSoils calculated a bluff edge retreat rate of 1.5 feet per 
year (50 feet in 33 years) for the 1949-79 interval, prior to the emplacement of the seawall. Along 
the full study area, estimated retreat rates for the unarmored bluff ranged from 0.4 to 1.6 ft/yr.  
Independent estimates of long-term bluff retreat for the Sharp Park/Beach Blvd. neighborhood of 
Pacifica are scarce, possibly due to the widespread shoreline protection in this area.  Griggs et al. 
(2005) report retreat rates of 0.3 to 0.6 ft/yr for the bluffs between Sharp Park and Pacific Manor, 
spanning the project area. Historical retreat rates for the same stretch of coast used in USGS 
CoSMoS cliff retreat projections (see below) are higher, ranging from 1.8 – 2.95 ft/yr (Barnard et al. 
2018), though it is unclear if these rates derive from direct observations or are estimated from 
historical data available for sites to the north. Higher retreat rates (1 – 2.5 ft/yr) have generally 
been reported for the bluffs along Esplanade Ave., 1 – 2 miles north of the project site (Lajoie and 
Mathieson 1985; Snell et al. 2000; Hapke & Reid 2007; Hapke et al. 2007; Griggs et al. 2005). 
 
Based on this review of the available information on historical bluff erosion in the project vicinity, it 
is my opinion that the bluff edge retreat rate of 1.5 ft/yr from GeoSoils (2019) (Ref. 6) provides a 
reasonable basis for evaluating future bluff retreat at the project site, though it is worth noting that 
higher retreat rates have been observed for unprotected bluffs in the near vicinity.  Moreover, as 
discussed in detail below, this historical retreat rate must be adjusted to account for potential future 
acceleration of bluff retreat related to sea level rise. 

Slope Stability & Episodic Bluff Retreat 
As outlined in the previous section, the primary geologic hazard to bluff top development in 
Pacifica is from episodic bluff retreat occurring during large winter storm events, or over the course 
of particularly active storm seasons.  Rapid bluff retreat during the El Niño winter of 1983 was the 
direct impetus for the placement of shoreline protection along Beach Blvd. and in front of the 
project site (Griggs et al. 2005).  Future large storm events will pose the chief threat to the on-
going effectiveness of the existing revetment and seawall and would drive future bluff erosion and 
retreat in the event the existing protection is damaged or removed. In the local context, the LCP 
policies requiring that new development be set back a sufficient distance to protect against a “100-
year hazard event” (i.e., one caused by “seismic, geotechnical, or storm conditions”) must take into 
account not only a single slope failure event, but also storm-driven, episodic bluff retreat 
(consisting of multiple smaller erosion events) occurring within short timeframes. 
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GeoForensics (Ref. 5) provides a quantitative slope stability analysis of the project site indicating 
that the bluff is grossly stable under both existing conditions (with shore protection in place) and 
under the hypothetical scenario in which the seawall and revetment have been removed. In each 
case, the entire bluff adjacent to and underlying the project site was calculated to have minimum 
factors of safety above 1.5 for static conditions, and above 1.1 for pseudostatic conditions, 
assuming strong ground-shaking during an earthquake.4  Interpreted narrowly, the analysis 
suggests that the bluff at the subject site would not be at high risk of major slope failures, even 
during a large earthquake exceeding the 100-year seismic event.5  Under existing conditions, with 
the seawall and revetment in place, and assuming these structures have been adequately 
maintained, no additional bluff top setback would be needed to protect new development against 
slope failure or episodic bluff retreat. 

However, under the “no shoreline protection” scenario, or a scenario in which the shoreline 
protection is removed at some point in the future, the simple, time-independent stability analysis 
provided in Ref. (5) does not account for the dynamic conditions under which rapid, large episodic 
bluff retreat events occur along the Pacifica coastline, and thus does not adequately characterize 
the “100-year hazard event” with respect to bluff erosion and retreat.   

No probabilistic analysis is currently available that has determined the recurrence intervals of bluff 
retreat episodes of varying magnitude (e.g., the 10-year, 25-year, or 100-year event) in Pacifica. 
However, Collins and Sitar (2008) documented bluff edge retreat distances associated with 
individual erosion events at several bluff locations along Esplanade Ave over four winter seasons 
(2002 – 2006), including several episodes in which the bluff retreated 10 to 16 feet.  It seems likely 
that an approximate “100-year” retreat episode (1% annual chance of occurrence) would be 
significantly larger than 16 feet, and may be on the order of the very large retreat episodes (up to 
80 feet in less than a month) that have been observed historically during sequences of severe 
storms.  In my judgement, an “episodic retreat” setback of at least 30 feet (comparable to the 30-40 
feet of retreat in 5 days observed at the 500 block of Esplanade in Feb 1998) is the minimum that 
can be applied to new development at 1567 Beach Blvd., in the absence of shoreline protection, 
while still fulfilling the requirement of the LCP to protect against the 100-year hazard event. 

Future Bluff Retreat 
The previous section evaluated the present-day risk of slope failures and episodic bluff retreat, and 
concluded that a minimum 30-foot bluff edge setback would be needed to protect against a 
sudden, severe, storm-driven bluff retreat event (100-year hazard event).  However, in order to 
evaluate whether the proposed development would be protected against such an event over its full 
design life, and whether the development would require shoreline protection, it is also necessary to 
evaluate how much bluff retreat could be expected to occur over the next 50-75 years as a result of 
natural erosional processes, in the absence of armoring. In previous years, the Commission may 
have deemed sufficient a future bluff retreat analysis which relied on conservative estimates of the 
historical erosion rate.  However, as collective knowledge of the effects of climate change has 
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increased, it has become necessary to account for the potential effects of significant sea level rise 
(SLR) on bluff erosion rates (NRC 2012, CCC 2018). 
 
Accounting for Future Sea Level Rise 
Rising sea level is expected to cause significant changes to the California coast. For example, a 
recent study estimates that between 31% and 67% of the beaches in southern California could be 
lost by 2100 (Vitousek et al. 2017). The loss or narrowing of beaches is likely to lead to increased 
wave attack at the base of coastal bluffs and increased cliff erosion. More generally, sea level rise 
(SLR) shrinks the distance between the wave breaking point and bluff positions, results in deeper 
water and reduced wave attenuation, and increases the frequency and effectiveness of wave 
attack, increasing bluff erosion. A recent modeling study projects that future bluff retreat rates in 
southern California could increase more than two-fold relative to historical means under higher 
sea level rise scenarios (Limber et al. 2018). Other effects of climate change, such as possible 
changes in storm tracks, wave climate and the frequency of large El Niño events (e.g., NRC 2012; 
Wang et al. 2017), will also influence rates of bluff retreat. As the available science develops, bluff 
retreat rates derived from historical information need to be modified to address these concerns. 
 
At present, the Commission recognizes two recent reports from the California Ocean Protection 
Council (OPC) as providing the best available sea level rise science for California (CCC 2018).  
The first report, Rising Seas in California: An Update on Sea-Level Rise Science (Griggs et al. 
2017) synthesizes recent evolving research on sea level rise and provides California-specific 
projections of future SLR, under several greenhouse gas emissions scenarios, within a quasi-
probabilistic framework.6  For example, under a high emissions pathway (RPC 8.5), the report 
estimates that SLR in the San Francisco (including Pacifica) area could exceed 2.5 feet under 
the 50% probability scenario (median model result), 4.4 feet under the 5% probability scenario 
(95th percentile model result), and 6.9 feet under the 0.5% probability result (>99th percentile 
result), by 2100. The projections also include an extreme SLR scenario (“H++”) of 10+ feet by 
2100 based on recent studies suggesting the potential for rapid, high magnitude ice sheet loss, for 
which no probability was estimated.7   
�
The second report, the State of California Sea-Level Rise Guidance 2018 Update (OPC 2018, 
“State Guidance”), builds on the science report and provides recommendations for how to plan for 
and address sea level rise impacts. The State Guidance recommends specific sea level rise 
projections for use in different types of planning and policy decisions, depending on the 
appropriate level of “risk aversion” that applies to a decision. Most pertinently, the State Guidance 
recommends that the 1-in-200 chance (0.5% simulated probability) projections be used for 
“medium-high risk aversion” decisions, including the siting of residential development, for which 
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the consequences of being wrong are higher, potentially risking life and property, and the range of 
adaptation options is more limited.  The recommendations contained in the 2018 State Guidance 
are deliberately precautionary, in large part because the OPC and other state agencies that 
contributed to the reports recognized the high degree of uncertainty associated with the course 
of future sea level rise.  Future sea level will be determined both by societal choices (influencing 
future emissions pathways) and by the physical responses and feedbacks of the earth system 
to rising temperatures and greenhouse gas concentrations, which remain only partially 
understood. It is important to recall that the future sea level rise “probabilities” provided in the 
State Guidance reports are simulated probabilities, reflecting only the percentile outcomes of 
the modeling exercise, and are subject to the same assumptions and limitations as the climate 
and sea level rise models themselves.   

Future Bluff Retreat at 1567 Beach Blvd. - “No Protection” Scenario 
If the existing shoreline protection (seawall and revetment) is repaired and maintained over the 
next 50 – 75 years, it is reasonable to conclude that the proposed development would not be 
threatened by future bluff retreat. However, to determine whether the proposed development would 
be reliant on this protection, it is necessary to evaluate the potential for future bluff retreat under 
the “no shoreline protection” scenario. As described below, the October 18, 2019 coastal hazards 
analysis provided by GeoSoils, Inc. (Ref. 6) applied two separate methods for addressing the 
effects of future sea level rise (SLR) on bluff retreat at the site in the absence of shoreline 
protection 

Simplified SCAPE Equation 
GeoSoils’s first method was to apply a simple equation estimating the future bluff retreat rate (R2) 
as a function of the historical bluff retreat rate (R1), historical SLR rate (S1), and future SLR rate 
(S2): 

R2= R1 (S2 / S1)m    (Equation 1) 

Equation (1) is a “best fit” equation derived from a more complex, process-based numerical model 
(Soft Cliff and Platform Erosion model, SCAPE) developed to simulate the equilibrium response of 
a shoreline profile to changes in sea level over timescales of decades to centuries (Walkden and 
Hall 2005; Walkden and Dickson 2008).  The simplified form of the model, Equation (1), was found 
to apply to shorelines consisting of soft-rock (poorly consolidated) cliffs of uniform composition, in 
cases where cliff-fronting beaches were absent or of low volume, and which sediments derived 
from cliff erosion do not significantly influence or “feed back” on cliff retreat rates. The exponent 
term, m, of the best-fit equation was found to be 0.5. The authors indicated that this value was 
likely to be widely applicable, but Ashton et al. (2011) discusses how m could be adjusted to fit a 
variety of coastal cliff/bluff systems.  A value of m < 1 describes a “damped” cliff retreat response 
to increased rates of SLR. In the SCAPE model, this damped response arises from changes in the 
geometry of the shore profile over time in response to SLR.  
 
GeoSoils (Ref. 6) uses a historical bluff retreat rate (R1) of 1.5 ft/year, derived from their historical 
aerial photograph analysis (see previous section), and a historical sea level rise rate (S1) of about 
2 mm/yr as observed at the nearby San Francisco tide gauge (NOAA Stn. No. 9414290).  GeoSoils 
uses a value of m = 0.33 (rather than 0.5), which assumes a relatively strong “damped” response 
to SLR at the site; they indicate that this is appropriate because the transient sand beach at the 
site will attenuate wave energy prior to impacting the coastal bluff.  GeoSoils then estimates 
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average future SLR rates (S2) over two time intervals (2019 – 2069 and 2070 – 2119), based on 
the “intermediate-high” scenario SLR projections provided by NOAA (Sweet et al. 2017), which 
they conflate with the OPC (2018) intermediate-high risk aversion scenario. For 2019-2069, 
GeoSoils uses a future SLR rate (S2) of 0.042 ft/yr (~13 mm/yr); for 2070-2119, S2 = 0.086 ft/yr 
(~26 mm/yr).  For 2069, GeoSoils calculates a bluff retreat rate (R2) of 2.7 ft/yr, which is then 
averaged with the historical retreat rate (1.5 ft/yr) to arrive at an average bluff retreat rate of 2.1 
ft/yr for the 2019 – 2069 period.  For 2119, the calculated R2 of 3.4 ft/yr from Equation (1) is 
averaged with the calculated rate in 2069 (2.7 ft/yr) to arrive at an average bluff retreat rate of 3.0 
ft/yr for the 2070 – 2119 period.  Assuming no shoreline protection is present, GeoSoils projects 
that 105 feet of bluff retreat could occur at the project site by 2069 (2.1 ft/yr x 50 yrs), with an 
additional 150 feet of retreat (3.0 ft/yr x 50 yrs) by 2119, for a 100-year total of 255 feet of bluff 
retreat. 
 
Any simple modeling approach to projecting future bluff retreat has limitations, and the simplified 
SCAPE equation is no exception.  However, the physical conditions at project site, including a bluff 
composed of poorly lithified, easily eroded sedimentary deposits, and the absence of a wide 
protective beach, are a reasonably good fit for the initial assumptions of the equation. Additionally, 
it is worth noting that Equation (1) projects the equilibrium response of the bluff retreat rate to an 
increase in the rate of sea level rise – in other words, the bluff retreat rate after a single, step-wise 
acceleration in sea level rise – and does not account for the extended periods of time it could 
actually take for the bluff system to reach a new, stable retreat rate. Thus, bluff retreat projections 
using Equation (1) for a given future date are likely to be precautionary. This equation is an 
acceptable tool for evaluating the potential for future bluff retreat at the project site, but as 
discussed below, it is important to carefully select the input values used in the equation. 
 
Under the GeoSoils (2019 (Ref. 5) analysis, the bluff top setbacks that would be needed at the 
project site in the absence of shoreline protection are substantial, ranging from 105 to 180 feet 
over the next 50 – 75 years.  However, as described below, several of the choices and 
assumptions made by GeoSoils result in less precautionary bluff retreat projections that may not 
account for the higher end of 21st century SLR projections or the high rates of bluff retreat that 
could occur at the project site in the latter part of the century. 
 
GeoSoils (Ref. 6) extracted future SLR rates from the NOAA (2017) “intermediate-high” SLR curve 
by determining the average slope of the curve over the two 50-year time intervals examined (2019 
– 2069 and 2070 – 2119).  The resulting average SLR rates are significantly lower than the SLR 
rate projections provided by OPC (2018) for corresponding time periods under its own “medium-
high risk aversion” scenario.  In other words, the NOAA and OPC scenarios are not equivalent, 
despite their similar labels. For comparison, OPC (2018) projects SLR rates of 22 – 28 mm/yr (low 
and high emissions scenarios, respectively) for the 2060 – 2080 period, and 28 – 37 mm/yr (low – 
high emissions) for the 2080 – 2100 period.  The future SLR (R2) rates used by GeoSoils 
correspond to lower risk aversion (higher probability) scenarios. GeoSoils’ second averaging step, 
i.e., averaging the calculated 2019-2069 bluff retreat rate with the historical bluff retreat rate, and 
the calculated 2070-2119 bluff retreat rate with the 2019-2069 rate, and applying these doubly-
averaged rates forward, further reduces the projected bluff retreat amounts. 
 
GeoSoils’ less precautionary approach is also evident in the selection of m = 0.33 (rather than m = 
0.5 as suggested by Walkden and Dickson 2008) as the erosion response term in the simplified 
SCAPE equation. GeoSoils’ argues that the beach at the project site is large enough to partially 
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protect the bluff from waves, slowing the bluff retreat response to SLR. Such a situation is not 
directly addressed by Equation (1),8 but GeoSoils appears to argue that the net effect of the 
protective beach would be like that of reducing the value of m. This makes intuitive sense, and is 
discussed by Ashton et al. (2011), but it remains speculative that the narrow, low-elevation beach 
at the project site, which is generally absent under present conditions, would provide a substantial 
buffer against wave-driven erosion. The specific value of m = 0.33 is justified through a comparison 
of modeling output for a beach in San Diego County (Young et al. 2014); it is not established that 
this beach is a close analog for the beach at Beach Blvd, nor that the chosen m value is a 
reasonable “bootstrapping” of the simplified SCAPE equation to fit conditions at the project site. 
�
In order to provide a more precautionary point of comparison for the GeoSoils analysis (Ref. 6), I 
have used Equation (1) to generate new projections of bluff retreat at the site in 50 – 75 years 
under the “no shoreline protection scenario”, assuming m = 0.5 and using future SLR rates (S2) 
taken directly from the OPC (2018) projections for the San Francisco tide gauge.  Specifically, for 
the 50-year (2070) projection, I used a future SLR rate of 28 mm/yr, which corresponds to the 
“medium high risk aversion scenario” (0.5% probability of exceedance) for the 2060 – 2080 period 
under high emissions. For the 75-year (2095) projection I used a future SLR rate of 37 mm/yr 
(0.5% probability, high emissions scenario, 2080-2100).  Once future bluff retreat rate (R2) values 
were calculated using Equation (1), I averaged these rates with the historical retreat rate of 1.5 ft/yr 
to arrive at an average bluff retreat rate for the 2020-2070 and 2020-2095 intervals, respectively 
(see Table 1).  Based on these calculations, the total bluff retreat at the site by 2070 could reach 
178 feet, and by 2095 could reach 298 feet. 

Table 1: Projected Bluff Retreat, No Shore Protection Scenario, using Equation (1) 

Sea Level Rise 
Scenario 

(OPC 2018) 
Timeframe 

Average 
retreat 

rate, ft/yr 
(m = 0.33) 

Average 
retreat 

rate, ft/yr 
(m = 0.5) 

Future bluff 
retreat, ft 
(m =0.33) 

Future bluff 
retreat, ft 
(m =0.5) 

“Med High Risk 
Aversion” 

(0.5% probability) 
6.6 ft in 2100 

2020 – 2070 
50-yr 2.5 3.55 127 178 

2020 – 2095 
75-yr 2.7 4.0 203 298 

“1-in-20” 
(5% probability) 

4.4 ft in 2100 

2020 – 2070 
50-yr 2.3 2.9 113 146 

2020 – 2095 
75-yr 2.4 3.2 180 242 

USGS CoSMoS Model 
The second method used by GeoSoils (2019) (Ref. 6) to evaluate future bluff retreat under the “no 
shoreline protection” scenario was to consult the Our Coast, Our Future (OCOF) online sea level 
rise projection tools, which are based on Coastal Storm Modeling System (CoSMoS) models 
developed by the U.S. Geological Survey (Barnard et al. 2014; Vitousek et al. 2017; Limber et al. 
2018, etc.).  Ref. (6) reports supposed bluff retreat amount for 1 m (3.3 ft), 1.75 m (5.7 ft) and 2 m 
(6.6 ft) of SLR, roughly corresponding to the OPC “medium high risk aversion” (0.5% simulated 

 
ϴ�^ƚƌŝĐƚůǇ�ƐƉĞĂŬŝŶŐ͕�Ă�ǀĂůƵĞ�ŽĨ�ŵ�ф�ϭ�ŝŵƉůŝĞƐ�ƚŚĂƚ�ƚŚĞ�ŚŽƌŝǌŽŶƚĂů�ƌĞƚƌĞĂƚ�ŽĨ�ƚŚĞ�ďůƵĨĨ�ŝŶ�ƌĞƐƉŽŶƐĞ�ƚŽ�^>Z�ƉƌŽĐĞĞĚƐ�ŵŽƌĞ�ƋƵŝĐŬůǇ�ƚŚĂŶ�
ƚŚĞ�ǀĞƌƚŝĐĂů�;ĚŽǁŶǁĂƌĚͿ�ĞƌŽƐŝŽŶ�ŽĨ�ƚŚĞ�ƐŚŽƌĞ�ƉůĂƚĨŽƌŵ͕�ƌĞƐƵůƚŝŶŐ�ŝŶ�Ă�ŐĞŶĞƌĂů�ĞůŽŶŐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƐŚŽƌĞ�ƉƌŽĨŝůĞ͕�ĂŶĚ�ƚŚƵƐ�Ă�͞ĚĂŵƉŝŶŐ͟�
ŽĨ�ƚŚĞ�ĞƋƵŝůŝďƌŝƵŵ�ďůƵĨĨ�ƌĞƚƌĞĂƚ�ƌĞƐƉŽŶƐĞ�ƚŽ�^>Z�;�ƐŚƚŽŶ�Ğƚ�Ăů͘�ϮϬϭϭͿ͘����ƐŵĂůůĞƌ�ǀĂůƵĞ�ŽĨ�ŵ�ŝŶĚŝĐĂƚĞƐ�Ă�ŐƌĞĂƚĞƌ�ĚŝƐƉĂƌŝƚǇ�ďĞƚǁĞĞŶ�
ƚŚĞ�ŚŽƌŝǌŽŶƚĂů�ĂŶĚ�ǀĞƌƚŝĐĂů�ƉƌŽĨŝůĞ�ƌĞƐƉŽŶƐĞƐ͘���
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probability projections over the 2070 – 2100 period.  The reported retreat amounts range from 40 
feet (3.3 ft SLR) to 145 feet (6.6 ft SLR).   
 
The CoSMoS suite of models address a range of coastal hazards under future SLR, including 
future flooding and wave runup, shoreline retreat, and, separately, bluff retreat. CoSMoS provides 
a wealth of useful information on both large (area-wide) and small (individual transect) scales, and, 
along with site-specific geologic and hazards studies and other sources of information, has been 
consulted by the Commission in previous regulatory decisions.  In the present case, however, 
GeoSoils’ use of CoSMoS must be treated with caution, for the simple reason that the “bluff 
retreat” projections presented in Ref. (6) actually represent the projections of the CoSMoS 
shoreline retreat tool, which models the future position of the mean high tide line (MHTL), and not 
the position of the coastal bluff edge.  In the CoSMoS output (shown in Ref. 6 as Figures 5 -7), it is 
the MHTL that would be 40 feet inland of the present-day bluff edge with 3.3 feet of SLR, and 145 
feet inland of the current bluff edge with 6.6 feet of SLR. The bluff edge itself would be significantly 
landward of the mean high tide line. 
 
To understand how much future bluff retreat is actually projected by CoSMoS, I reviewed the 
CoSMoS Cliff Retreat dataset for the project area (Barnard et al. 2018), specifically the nine bluff 
transects (Nos. 7937-7945) closest to the project site, spanning the area between the “cove” 
immediately north of 1567 Beach Blvd. to the 300 block of Esplanade Ave.  With 6.6 feet of SLR by 
2100, CoSMoS Cliff Retreat projects approximately 225 – 395 feet of bluff retreat (median values) 
in the project area. These large retreat projections are in part due to the high historical erosion 
rates (1.8 – 2.95 ft/yr) used in the CoSMoS model. As a second point of comparison, I calculated 
the factors (for a given amount of SLR) by which the CoSMoS future erosion rates (averaged for 
2016 – 2100) exceeded the historical erosion rates, and then applied these “acceleration factors” 
to the 1.5 ft/yr historical erosion rate provided by GeoSoils. The average “acceleration factor” 
across the nine transects for 6.6 ft of SLR by 2100 was approximately 1.6, yielding a future erosion 
rate of 2.35 ft/yr (averaged 2016-2100) and a 75-year retreat amount of 176 feet. 

Summary: Bluff Retreat, No Shoreline Protection 
In summary, the total future bluff retreat (no shoreline protection) that can be expected over a 
project life of 75 years, under future high sea level rise conditions, ranges from approximately 175 
feet (CoSMoS “acceleration factor” analysis, GeoSoils analysis) to 300 feet (precautionary SCAPE 
analysis) or beyond (CoSMoS Cliff Retreat).  This range reflects the large uncertainties associated 
with future SLR and bluff erosion responses to SLR, and the differing assumptions used in the 
various analyses. Nonetheless, in all cases it is clear that the new development proposed at the 
site, located just 35 – 70 feet from the existing shoreline protection, would be reliant on the 
continued presence of this protection for safety and stability, even without considering the need to 
protect against a major episodic bluff retreat event over the full project life. 

Scenario 3: Shoreline Protection Removal in 2060 (40-yr Structure Life) 
At the request of Commission staff, I have also evaluated a third scenario in which the existing 
shoreline protection devices (seawall and revetment) are assumed to have be removed 40 years 
from present, in the year 2060 (reflecting the City’s estimate of remaining life of the seawall). 
GeoSoils (2019) (Ref. 6) included an analysis in which it was assumed that the existing seawall 
failed after 40 years, but the revetment was retained and remained functional; this amounts to a 
lowering of the effective height of the shore protection, exposing the upper bluff materials to 
erosion during high wave conditions and resulting in a limited amount of bluff edge retreat (up to 50 
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ft by 2095). The current exercise takes a step further, assuming that no shoreline protection at all is 
in place beginning in 2060. 
 
Beginning in 2060, the bluff is assumed to be re-exposed to wave attack, along with a mean 
sea level that could have risen by 2.6 feet (above the recent historical average, 1991-2009) 
under the OPC (2018) “medium high risk aversion scenario (0.5% simulated probability).  
Under this scenario, sea level would continue to rise at an accelerating rate, with an average 
rate of SLR of 28 mm/yr from 2060 - 2080, and 37 mm/yr from 2080 - 2100. Table 2, below, 
presents estimates of the amount of bluff retreat that could occur after 2060, over the 
remaining project life through 2070 (50-yr project life) and 2095 (75-yr project life), based on 
calculations using Equation 1. In order to carry out this exercise, it was necessary perform the 
calculations for two “step increases” in the SLR rate, the first from the historical rate (assumed 
to have affected the bluff prior to shoreline armoring) to the rate that would apply in 2060 - 
2080, and the second from the 2060-80 SLR rate to the SLR rate that would apply in 2080-
2095, based on the 20-year averaged SLR rate projections provided by OPC (2018). 

Step 1: Generate Bluff Retreat rates for 2060-2080 period 
S1 = 2.01 mm/yr (historic/present SLR rate, SF tide gauge) 
S2 = 28 mm/yr (OPC 2018, 0.5% probability scenario) 
R1 = 1.5 ft/yr (GeoSoils 2019) 
R2 = 5.6 ft/yr (m=0.5); 3.6 ft/yr (m = 0.33) 

Step 2, Generate Bluff Retreat rates for 2080-2095 period 
S1 = 28 mm/yr (OPC 0.5% prob. scenario, 2060-2080) 
S2 = 37 mm/yr (OPC 0.5% prob. scenario, 2080-2100) 
R1 = 5.6 ft/yr (m=0.5); 3.6 ft/yr (m = 0.33) 
R2 = 6.4 ft/yr (m=0.5); 3.9 ft/yr (m = 0.33) 

 
The “average” bluff retreat rates applicable to the two periods could then be used to estimate 
the amount of bluff retreat that could occur after 2060, using either value of the exponent m for 
the bluff erosion response sensitivity. The exercise can also be repeated for different SLR 
scenarios, with different future SLR rates.  Table 2 shows the results of the calculation for both 
the 0.5% simulated probability scenario and 5% simulated probability scenario (assuming high 
emissions) from OPC (2018). 

Table 2:  Projected Bluff Retreat After 2060 (Shore Protection Removed) using Equation (1) 

Sea Level Rise Scenario 
(OPC 2018) Timeframe 

)XWXUH�EOXII�
UHWUHDW��IW�
�m� ������

)XWXUH�EOXII�
UHWUHDW��IW�
�m� �����

“Med High Risk Aversion” 
(0.5% probability) 

6.6 ft in 2100 

2060 - 2070 ��� ���

2060 - 2095 ���� ����

“1-in-20” 
(5% probability) 

4.4 ft in 2100 

2060 - 2070 ��� ���

2060 - 2095 ���� ����

The high rates of SLR projected for the latter half of the century under these scenarios are 
expected to result in high rates of bluff retreat, particularly if a more sensitive erosion response 
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(m = 0.5) term is used.  Under the most precautionary scenario, the bluff could retreat on the 
order of 56 feet between 2060 and 2070 (50-year project life), and on the order of 200 feet by 
2095 (75-year project life).  In either case, at least portions of the proposed development, 
located 35 – 70 feet inland of the existing shoreline protection, would be subject to erosion and 
instability.  Lesser amounts of SLR and/or more optimistic assumptions about the bluff erosion 
response result in less future bluff retreat and (in theory) a great likelihood that the project 
could achieve a 50-year project life under the 2060 seawall removal scenario. 

Modifications to the project (such as a reduced building footprint) could increase the buffer 
against future erosion hazards under this scenario.  For example, a redesign that retained only 
the more inland building would allow for a minimum setback of approximately 105 feet from the 
nearest existing shoreline protection (Exhibit 8).  Under the medium-high risk aversion SLR 
scenario evaluated above (with protection ending in 2060), this 105 foot buffer could protect 
against bluff retreat, at the projected accelerated rates, for a period on the order of 19 years 
(m=0.5) to 28 years (m=0.33). If an additional 30-foot buffer is deemed necessary to meet LCP 
policies related to the 100-year hazard event, then this single-building project, with a 105-foot 
setback, could protect against erosion under the high SLR/high erosion scenario for about 13 
years after 2060, through 2073. With this setback, the reduced-footprint project would have 
reasonable assurance of safety and stability for approximately 53 years, aligning with the low 
end of the identified project life. 

Conclusion 
Based on the evidence and analysis described above, I conclude that the proposed 35 – 70-foot 
setback would be insufficient to assure the safety and stability of the new development in the 
absence of the existing shoreline protection structures.  If the new development were to be sited 
so that it did not depend upon the existing seawall and revetment for erosion protection, the 
applicants’ analysis (GeoSoils 2019, Ref. 6) indicates that setbacks of 105 to 180 feet would be 
necessary protect against future bluff retreat (including some future SLR) over the next 50 - 75 
years.  My review indicates that the future erosion setback needed to account for the potential 
effects of future sea level rise under the OPC (2018) “medium-high risk aversion scenario” would 
be substantially greater, at approximately 200 – 300 feet.  Even with a setback of this magnitude 
in place, an unprotected bluff top structure could still be vulnerable to a rapid, storm-driven bluff 
erosion episode occurring toward the end of the project life, after many years of progressive bluff 
retreat. Thus, to meet LCP hazards policies, in my judgement it is also necessary to maintain at 
least a 30-foot setback from the bluff edge over the full project life to protect against such 
episodic events. In my estimation, the proposed new development would be entirely reliant on 
retaining the existing shoreline protection and upper bluff stabilization systems for its future safety 
and stability.� � �  
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STATE OF CALIFORNIA - NATURAL RESOURCES AGENCY GAVIN NEWSOM, GOVERNOR

CALIFORNIA COASTAL COMMISSION 
45 FREMONT, SUITE 2000 
SAN FRANCISCO, CA 94105-2219 
VOICE (415) 904-5200 
FAX (415) 904-5400  

May 21, 2020 

TO:  Julia Koppmann Norton, Coastal Program Analyst 

FROM:  Lesley Ewing, Ph.D. PE, Sr. Coastal Engineer 

SUBJECT:  Flood and Overtopping Risks for New Development at 1567 Beach Blvd. 
Pacifica, CA 

I have been asked to review flooding and overtopping analyses prepared for 1567 Beach 
Blvd., Pacifica, and to provide an analysis of possible flood risks if the existing seawall and 
revetment that front Beach Blvd. were to be removed in 2060, at the end of the identified 
life of the shore protection.  I have reviewed the following reports for this analysis. 

x EuroTop (Heft 73, 2007) Wave Overtopping of Sea Defences and Related
Structures: Assessment Manual, Environmental Agency, UK; Expertise Netwerk
Waterkeren, NL and Kuratorium fur Foraschung im Kusteningenieurwesen, DE;
www.overtopping-manual.com.

x Moffatt & Nichol (June 2016) Coastal Hazards Study 2212 Beach Boulevard,
Pacifica: Technical Report with Executive Summary, prepared for the City of
Pacifica. Project # 9246.

x FEMA, Focused Study Reports (2005) Wave Runup and Overtopping: FEMA
Coastal Flood Hazard Analysis and Mapping Guidelines;
https://www.fema.gov/media-library-data/20130726-1541-20490-
9494/frm_p1wave2.pdf

x Geosoils, Inc. (November 27, 2017) Memo to Mr. John Hansen, “Coastal Hazard
Discussion: 1567 Beach Blvd and Inspection of City of Pacifica Shore Protection
Fronting 1567 Beach Blvd, Pacifica, San Mateo County, California”, 10 pages.

x GeoSoils, Inc. (October 18, 2019) Memo to Mr. John Hansen, “Response to
California Coastal Commission (CCC) Request for Additional Information
Concerning the Proposed Development at 1567 Beach Boulevard, Pacifica, San
Mateo County, California., (CDP 395-18)”, 17 pages.

x Moffatt & Nichol (June 2016) Coastal Hazards Study 2212 Beach Boulevard,
Pacifica: Technical Report with Executive Summary, prepared for the City of
Pacifica. Project # 9246.

x Reeve, D., A. Chadwick and C. Fleming (2012) Coastal Engineering: Processes,
Theory and Design Practices, 2nd Edition. Spon Press, NY.
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SUMMARY: The proposed development site is inland of Beach Blvd. and both the 
Blvd and development site are currently protected from erosion and some flooding 
by a vertical Reinforced Earth (RE) seawall and revetment.  With rising sea level, 
the flooding and overtopping will increase, but, the seawall and revetment will 
minimize flood risks and the development site is not expected to experience 
significant flood impacts.  Beach Blvd will have some runup and overtopping, and 
over time, this could affect vehicle access to the development site for short periods 
of time.  However, if the seawall and revetment are removed in the future, flooding 
and overtopping will approach closer to the development site than they will with 
the protection in place.  In addition, the vertical or near-vertical slope will have 
greater runup and overtopping than estimated for the current seawall and 
revetment protection.  Beach Blvd could experience deeper overflow that could 
restrict access to the site and the development site could experience more 
flooding than anticipated with the armoring in place.   
 
Finally, this site could be a risk from a large tsunami.  Residents should be alerted 
to this possibility and they should be notified that they should follow all evacuation 
orders issued for their location and not rely upon the block wall for protection.   

 
Storm Wave Flooding and Overtopping: The proposed project site is on the inland side of 
Beach Blvd, just south of a large erosional gully (also known as a ‘cove.) that has been 
filled with rock rip rap.  While the cove was formed by uncontrolled inland water, all of the 
Beach Blvd. shoreline is erosive and the City of Pacifica has installed a vertical reinforced 
earth (RE) seawall fronted by a rock revetment for erosion protection.  The shore 
protection goes from south of the pier to north to the cove.  Over the past few years, 
sections of this seawall have suffered storm damage, scour holes have developed inland 
of the wall at several locations and the City has undertaken both planned and emergency 
maintenance of the shoreline protection.   
 
Beach Blvd. and some of the homes inland of the road have experienced wave 
overtopping, resulting in some flooding of garages, debris being washed onto the road 
and, in one instance, debris broke a sliding glass door.  For current conditions, the 
overtopping occurs only for an hour or two for high tide and storm conditions and most 
property owners are protecting their homes with sandbags.  GeoSoils has said that the 
proposed project site had not been flooded by any of the seawall overtopping events since 
this site is two to three feet higher than the surrounding area that has experienced 
nuisance flooding.  In addition, GeoSoils has done annual inspections of the existing 
seawall since 2004 and noted that, “A comparison of aerial photographs available on the 
Coastal Records website shows little, if any, change in over revetment geometry and the 
relative positions of the stones fronting the RE wall.” (GSI, 2017, pg 2).  Also, the City 
commissioned a study to look for voids behind the wall and no voids were identified inland 
of the seawall adjacent to proposed project site (No study citation provided). 
 
The GeoSoils reports (2017 and 2019) provided analyses of runup and overtopping that 
could result from various sea level rise conditions.  With sea level rise of 3 feet and the 
current protection (1:2 revetment slope up to +18¶ NAVD88, with vertical RE seawall up to 
+25.3¶ NAVD88), GeoSoils finds that overflow will be about 1.18 cf/s-ft.  GeoSoils states 
that the wave bore will be about 0.5¶ deep at the seawall and will dissipate in about 40 feet, 
as it flows across the Beach Blvd.  The 3-foot sea level rise is close to 3.15¶, the low risk 
aversion, high emission scenario sea level rise projection for 2095 provided in the 2018 
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OPC Guidance.  3-feet of SLR was also identified by the consulting firm Moffatt & Nichol 
(2016) as “a reasonable estimate of SLR over the 75 year design life”.  However, both the 
Ocean Protection Council¶s and the Coastal Commission¶s Sea Level Guidance 
recommend that projects, at a minimum, examine the impacts from the upper range of the 
medium high risk aversion sea level rise (the 0.5% probability that sea level rise will meet 
or exceed the given amount) which is 6.25¶ for 2095, using the projections for the San 
Francisco tide gauge.    
 
To examine a higher amount of SLR, GeoSoils (2017) provided a printout from the USGS 
CoSMoS for SLR of 4.9¶ and a 100-year storm that showed no change to the shore 
position and flooding reaching to the edge of the property.  GeoSoils also notes that the 
proposed project will have a 3-foot high wall close to the roadway that will protect from any 
flooding that might reach the property.   
 
In response to comments from the Commission staff, GeoSoils looked at flood and 
overtopping risks from some higher sea level rise projections that were included in the 
2017 report, and notes that while there is no evidence that the site has experienced 
overtopping, “over the life of the project, the frequency of overtopping will increase with 
SLR if no adaptation strategies for the shore protection are implemented by the City.” 
(GeoSoils, 2019, pg 10.). For higher SLR analyses, GeoSoils provided printouts from the 
CoSMoS model for 6.6 feet of SLR with a 100-year storm and no change to the shore 
position; this print out shows that flooding approaches but does not reach the project site.  
GeoSoils also provided a print-out of analysis by ESA (no citation provided), prepared as 
part of the Draft Sea Level Rise Adaptation Policies for Pacifica, showing that with the 
existing protection in place, the limits of wave runup and overtopping with 5.7¶ of SLR will 
reach the seaward limit of the property.  Finally, GeoSoils provided an analysis of waves 
that might reach the site from the northwest, overtopping the rock revetment that is in the 
cove.  With 7¶ of sea level rise and the revetment in the cove remaining in place, a small 
amount of overtopping could occur, but it would not have a significant impact on the project 
site. 
 
Based on analyses of various sea level rise conditions and with the assumption that all the 
existing shore protection will remain in place, the GSI reports provided evidence from 
several different sources that the site will be relatively safe from storm waves and 
overtopping.  Water could come over the seawall and flood the section of Beach Blvd. that 
fronts this property; but the water depths would not pose significant concerns to the 
proposed property.  With sea level up to about 5.7 feet, the site will remain inland of the 
flood and overtopping zone; but with higher sea level some water would be expected to 
reach the property or pond against the wall proposed to be installed at the seaward side of 
the property.  Water could flood the section of Beach Blvd. that fronts this property, and 
this would interrupt access to the property.  For current situations when storm waves 
overtop the seawall and flood Beach Blvd., the City has closed Beach Blvd, to all but local 
traffic.  This may continue to be the practice; however, as overtopping occurs at 1567 
Beach Blvd., this will affect access to the property1.   

 
1 Based on information from Commission staff, there is no formal road, sidewalk or vehicle access to 1567 
Beach Boulevard or the two residences between Paloma Avenue and 1567 Beach Boulevard (1581 Beach 
Boulevard and 1 Paloma Avenue), as these other two residences are accessed via Paloma Avenue. The 
public is able to walk on the paved portion which extends from the walkway on the western end of Beach 
Boulevard, and the City has used this paved area to access the beach for construction and maintenance of 
the Beach Boulevard seawall and the Shoreview revetments. 
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The applicant provided analyses of erosion for future conditions when the revetment 
fronting Beach Blvd. and in the cove remained in place and in the case that the seawall 
fronting Beach Blvd. was removed after 40 years; but the applicant has not provided any 
analysis of flood risks for these conditions or for the fully unarmored condition (removal of 
both the revetment and the seawall).  Overflow of a fully unarmored bluff would be more 
significant that those estimated for the with-armoring conditions.   For the analysis of 
overtopping of the unarmored condition, it is necessary to estimate the unarmored slope 
profile.  Due to the high rate of erosion in this area and based upon the profiles of 
unarmored bluffs in the vicinity, a near vertical profile has been assumed2.  EurOtop (2007) 
provides both probabilistic and deterministic predictions of overtopping for vertical ad near-
vertical slopes.  These predictions have been used to develop a range of overtopping for 
this possible future unarmored condition.  Since the predictions are for vertical armoring 
rather than for an earthen slope, and there are no adjustments for surface resistance, 
these overtopping rates can be considered an upper limit for the unarmored future 
conditions.  For the future sea level rise conditions of 2.6 feet by 20603, the assumed year 
that the shore protection might be removed, mean overtopping discharge per foot of bluff 
width could range from 0.3 to 0.56 cf/sec/ft.  At the upper limit of 6.25¶ of sea level rise by 
20954, the mean overtopping discharge per foot of beach width could range from 2 to 3.76 
cf/sec/ft. According to FEMA (2005), overtopping discharge of 0.1 to 10 cf/sec/ft would be 
the equivalent of a flood zone, AO, with flow depth up to 3¶ and overtopping discharge 
greater than 1 cf/sec-ft would represent a high velocity zone, Ve, for a width of 30¶, then 
switching to an AO flood zone.   
 
The overtopping discharges that are predicted for a scenario in which the existing 
shoreline armoring would be removed in 2060, 40 years from now, indicate flooding that 
could be a threat to the development area.  Without the shoreline protection, the bluff 
would retreat landward and overtopping flows would come closer and closer to the project 
site with more erosion and flows would increase in depth with sea level rise.  During the 
early years following removal of the shoreline armoring, overtopping would be a nuisance; 
but the risks to life and property would increase as the bluff erodes and as sea level rises.  
The risks will likely be manageable for the first decade after removal of the shore 
protection; but would become less and less manageable over time.  Eventually vehicle 
access to the site, including emergency access vehicles, would not be possible.  Due to 
the possible flood risks associated with the overtopping that could occur after removal of 
the RE seawall and revetment, it is suggested that this project incorporate conditions 
identifying this risk and providing for removal triggers if vehicles, including emergency 
vehicles, are not able to access the site due to flow depths or other restrictions to site 
access.   
 

 
 
22 The GeoForensics slope stability analysis assumed a bluff profile with 80 deg slope; based on information 
provided by Dr. Joseph Street. 
 
3 The medium-high risk sea level rise projection for the high emission scenario; where the medium high risk 
projections have a 0.5% probability that sea level will meet or exceed this amount, 
 
4 The medium-high risk sea level rise projection for the high emission scenario; where the medium high risk 
projections have a 0.5% probability that sea level will meet or exceed this amount, 
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Tsunamis:  The GeoSoils report relies upon analysis of tsunami risks prepared by Moffatt 
& Nichols (M-N) for development along the Pacifica shoreline somewhat south of the 
project site.  The California Office of Emergency Services tsunami risk maps predict 
inundation up to 36¶ NAVD88 for a ‘maximum probable tsunami¶ with a return period of 
about 1,000 years.  A 1,000-year average return period event has about a 5% probability 
of occurrence over a 50-year life of structure and about a 7% probability of occurrence 
over a 75-year life of structure.  The proposed development would have a finished floor 
elevation of 31¶ NAVD88, significantly lowered that the inundation zone of the 1,000-year 
tsunami event.  The report by GSI notes that a more frequent tsunami, with a return period 
of 200 – 240-year return period would have a bore height of about 1-foot and notes that 
the proposed perimeter wall would be designed to protect the inland development from a 
tsunami bore of this depth; but a short perimeter wall would not protect from a less 
frequent but ore intense tsunami.  Since the proposed development will be at possible risk 
from a major tsunami, it would be advisable to develop a special condition that ensures all 
future residents observe all evacuation orders issued for this area and that they do not rely 
upon the assurances of protection that might be provided by the perimeter block wall.    
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STATE OF CALIFORNIA²NATURAL RESOURCES AGENCY EDMUND G. BROWN JR., GOVERNOR 

CALIFORNIA COASTAL COMMISSION 
NORTH CENTRAL COAST DISTRICT OFFICE 
45 FREMONT STREET, SUITE 2000 
SAN FRANCISCO, CA 94105 
PHONE: (415) 904-5260 
FAX: (415) 904-5400 
WEB: WWW.COASTAL.CA.GOV 

 
 

March 13, 2018 

Ranu Aggarwal 
Contract Planner 
City of Pacifica 
1800 Francisco Blvd. 
Pacifica, CA 94044 

Subject: Application for Coastal Development Permit CDP-395-18 at 1567 Beach Boulevard 
(APN 016-011-190) 

Dear Mr. Aggarwal: 

Thank you for sharing the materials for an application with the City of Pacifica to grant a Coastal 
Development Permit (CDP) for construction of a new seven unit condominium development on a 
vacant lot at 1567 Beach Boulevard, including one new three-unit building, one new four-unit 
building, and associated infrastructure.  The subject parcel is ZiWhiQ Whe CRaVWal CRmmiVViRQ¶V 
appeals jurisdiction, and therefore, Coastal Commission staff appreciates the opportunity to 
communicate concerns regarding possible coastal resource impacts of the proposed development, 
especially as those possible impacts pertain to geotechnical issues and coastal hazards.  
Commission staff still has outstanding concerns with this CDP application and has determined 
that further information is needed from the Applicant regarding erosion rates, sea level rise, bluff 
setback, and potential triggers for relocation. 

The bluff erosion rate proposed by the Applicant does not appear to adequately account for how 
erosion rates will be impacted in the future by higher sea levels.  The 1.38 feet per year future 
bluff retreat rate adopted by the Geosoils report is less than the rate adopted for recent 
development projects in Pacifica, such as the LaQd¶V EQd shoreline protective device and access 
project (2 feet per year).  The Applicant should provide a range of expected erosion rates based 
on different sea level rise scenarios along with justification for the most accurate rate relevant to 
the economic life of the proposed project. 

Safe setbacks on eroding bluffs need to consider both the likely retreat of the bluff over the life 
of the proposed development and the factor of safety that will ensure a safe bluff condition 
throughout the time that the site is occupied.  Please note that such analyses should consider an 
unarmored bluff condition, thereby ignoring the influence of both the existing Beach Boulevard 
seawall and revetment fronting the site, aV bRWh Whe CRaVWal AcW aQd Pacifica¶V LCP UeTXiUe WhaW 
new development be sited and designed so as not to require shoreline protection (Pacifica IP, 
Section 9-4.4406(c)(2); California Coastal Act, Section 30253(b)).  Quantitative evaluation of 
slope stability at the project site is necessary to determine an appropriate bluff setback and to 
ensure Coastal Act and Pacifica Local Coastal Program (LCP) requirements are met, including 
that new development be sited to ensure stability for its economic life (Pacifica LCP, Plan 
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Conclusions, "Geotechincal" pp.C-102, C-103; California Coastal Act, Section 30253(a)-(b)). 
Stability against bluff failure is defined as a factor of safety of 1.5 (static) or 1.1 (pseudostatic, 
using an appropriate seismic coefficient). Accordingly, it must be demonstrated that the 
development will have such factors of safety throughout its economic life, thus requiring a 
detailed discussion of the appropriate economic life of the proposed condominium development. 
It is the Commission's general practice, in order to ensure stability for the life of development, 
that the setback currently required to establish the necessary 1.5 factor of safety be added to the 
expected bluffretreat over the life of development. 

The project site will likely experience some splash and ocean spray during storm events and the 
influence of sea level rise will inevitably increase the chance of overtopping and sheet flow 
across the site. Therefore, conditions of approval should include regular monitoring of the bluff 
and triggers for retreat following bluff erosion, as well as triggers for project reevaluation 
following flood events. For example, relocation or removal of threatened development could be 
triggered when structures are within a certain distance of the bluff edge, while a full reevaluation 
of hazards could be required once two or more flood events reach developed areas. In addition, 
given that Beach Boulevard will serve as the only roadway to the proposed development, 
approval of the project should be conditioned to require the Applicant to provide alternative 
access to the residences in case Beach Boulevard becomes degraded to the point it can no longer 
be utilized safely. A final condition of approval should include a requirement that adequate 
parking be provided pursuant to City code in a way that does not impact beach parking, and this 
condition should apply equally to any potential alternative access plan. 

If you have any questions regarding these comments or wish to discuss the project further, please 
contact me at 415-904-5267. 

Sincerely, 

Patrick Foster 
North Central District Planner 

Cc: Ciyavash Moazzami (Applicant) 
23 Montecito A venue 
Pacifica, CA 94044 
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STATE OF CALIFORNIA—NATURAL RESOURCES AGENCY  GAVIN NEWSOM, GOVERNOR 

CALIFORNIA COASTAL COMMISSION 
NORTH CENTRAL COAST DISTRICT OFFICE 
45 FREMONT STREET, SUITE 2000 
SAN FRANCISCO, CA 94105 
PHONE: (415) 904-5260 
FAX: (415) 904-5400 
WEB: WWW.COASTAL.CA.GOV  

 
 
 

May 6, 2019 
 

 
Tina Wehrmeister 
Planning Director 
City of Pacifica 
1800 Francisco Blvd. 
Pacifica, CA 94044 
 
Subject: Coastal Development Permit CDP-395-18, 1567 Beach Boulevard, Pacifica 
 
Dear Ms. Wehrmeister: 
 
This letter constitutes comment and feedback on CDP-395-18 which is scheduled to be heard at 
today’s (May 6, 2019) Planning Commission hearing.  City staff is recommending approval of 
the construction of one four-unit, two-story building and one three-unit, three-story building 
containing a total of seven “town-home” style condominium units, on a 19,476-square-foot (.447 
acre) vacant lot, at 1567 Beach Boulevard.  A variance is also requested for a reduced rear 
setback. 
 
As a first matter of concern, Coastal Commission staff did not receive notice that this matter (or 
the other matter going to the City Planning Commission at today’s hearing, CDP-397-18 at 2100 
Palmetto Avenue) was going to hearing as required by the City’s LCP.  Per LCP IP Section 9-
4.4304(g)(4) (Coastal Development Permit Procedures and Findings) the City is required to 
provide notice by first-class mail to the Coastal Commission on pending CDP applications, seven 
calendar days prior to the first public Planning Commission hearing.  Please be sure to provide 
such required written notice to our North Central Coast District office pursuant to this IP 
requirement to ensure upfront and early coordination and to keep Coastal Commission staff 
apprised of how City permit decisions are proceeding.   
 
Another concern Coastal Commission staff would like to raise is the lack of adequate evidence to 
demonstrate that the proposed project has been adequately sited and designed safe from hazards, 
including increased erosion and flooding due to sea level rise over its economic life, without the 
need for shoreline protection. LCP Policy 26 requires that new development minimize risks to 
life and property in areas of high geologic and flood hazards, assure stability and structural 
integrity, and in no way require the construction of protective devices. Similarly, LCP Section 9-
4.4406 prohibits the placement or erection of a shoreline protective device unless necessary to 
protect existing development and prohibits new development which requires seawalls as a 
mitigation measure or which would eventually require seawalls for the safety of the structures.  
 
As you are aware, and as evidenced in Attachment G to the City staff’s recommendation, Coastal 
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Commission staff wrote a letter dated March 13, 2018 requesting the Applicant assess the 
increased erosion and flooding hazards posed to the site based on different sea level rise 
scenarios, including under an unarmored bluff condition. The project plans indicate an 
approximate seismic slope stability limit with a factor of safety of 1.15 with and without 
shoreline protection, as well as an approximate static slope stability limit with a factor of safety 
of 1.5 without shoreline protection. However, it is not clear from the materials provided whether 
or not these limits include additional setbacks for expected bluff retreat with expected sea level 
rise over the life of the development.  
 
Further, the GeoSoils consultant report concluded that wave overtopping would extend about 40 
feet from the top of the existing shoreline protection. Thus, the staff report finds that the 
proposed buildings would be safe due to the setback of 68 feet from the seawall. However, the 
City staff report itself says that the “applicant has no control over whether the seawall shall 
remain or be removed because it is owned by the City of Pacifica,” and that “the existing seawall 
has approximately 40 years of life remaining.” Therefore, it appears that the conclusions for 
wave overtopping are based on the presumption that the aging seawall will remain for the life of 
the development, despite the seawall’s expected life being shorter than the economic life for the 
development and the LCP’s prohibition on new development which utilizes seawalls as a 
mitigation measure. Further, from the materials provided, it does not appear that the wave 
overtopping analysis accounted for potential increased water levels from the combination of 
wave action, and storm surge with sea level rise. In addition, it is not clear that the riprap 
revetment directly north and adjacent to the northwest edge of the project site has been similarly 
evaluated and includes the same type of setback.  Thus, the potential wave overtopping and 
erosion from the northwest end of the property, potentially affecting long term access to the 
development, has not been sufficiently addressed.  Therefore, it is not clear that the development 
has been adequately sited and designed in a manner as to not require shoreline protection over 
the economic life of the development, inconsistent with the LCP requirements.  
 
Commission staff recommends that the above questions be addressed prior to project approval. 
As our previous letter suggested, the City should also consider conditions of approval which 
require regular monitoring of the bluff and triggers for retreat following bluff erosion or failure 
of the seawall, as well as triggers for project reevaluation following significant flood events. 
Lastly, future shoreline protection should not be allowed to be constructed solely to protect the 
proposed development.  
 
We appreciate the ability to provide comments on this matter, and should you have questions 
regarding these comments, please do not hesitate to contact me (415.904.5250, 
Jeannine.manna@coastal.ca.gov) or North Central District Supervisor Stephanie Rexing 
(415.597.5894, Stephanie.rexing@coastal.ca.gov).  
 

Sincerely, 

                 

Jeannine Manna 
North Central Coast District Manager 
California Coastal Commission 
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