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From: carlos cz-a.net
To: Martinez, Erik@Coastal
Cc: Street, Joseph@Coastal; Rexing, Stephanie@Coastal; Pfeifer, Sara@Coastal; John Franklin;

dskelly@geosoilsinc.com; Tatiana Barhar
Subject: 199 Arbor Lane CCC Appeal No. (A-2-SMC-19-0002) Supplemental Analysis for foundation set back.
Date: Monday, May 4, 2020 12:46:35 PM
Attachments: Zubieta S7653.1 4-28-20 (fnl).pdf

Hello Mr. Martinez,

I hope this finds you healthy and well during these difficult times. 

Attached you will find the "Supplentat Analysis of Coastal Bluff Retreat" establishing the
foundation set back as determined by Dr. Joseph Street of the California Coastal Commission
and John P. Franklin of Geosoils Inc. 

We are very excited and eager to move forwards with the project and to work on revising the
proposed house plans. Please provide us with a timeline outlining CCC staff approval process
and moving forwards to the CCC final determination.

Thank you for your timely input, and let us know if you have any questions.

Carlos Zubieta Architect
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www.cz-a.net
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Geotechnical C Geologic C Coastal C Environmental


5741 Palmer Way  C Carlsbad, California 92010  C  (760) 438-3155  C  FAX (760) 931-0915  C  www.geosoilsinc.com


April 28, 2020
W.O. 7653-A2-SC


Carlos Zubieta Architects
1745 Abbot Kinney Boulevard
Venice, California 90291


Attention: Mr. Carlos Zubieta


Subject: Supplemental Analysis of Coastal Bluff Retreat, Proposed New Residence,
199 Arbor Lane, Moss Beach, San Mateo County, California 94038, APN 037-
123-430.


References: 1.  “Description of CCC Staff Draft Setback Analysis for 199 Arbor Lane, Moss Beach,” dated


April 6, 2020, by Joseph Street, Staff Geologist, California Coastal Commission.


2.  “Response to California Coastal Commission Review of Third-Party Bluff Retreat and


Slope Stability Analysis,199 Arbor Lane, Moss Beach, San Mateo County, California 94038,


Assessor’s Parcel Number (APN) 037-123-430,” W.O. 7653-A1-SC, dated January 6, by


GeoSoils, Inc.


3.  “Third-Party Coastal Bluff Retreat and Slope Stability Evaluation at the Proposed New


Residence, 199 Arbor Lane, Moss Beach, San Mateo County, California 94038, Assessor’s


Parcel Number (APN) 037-123-430,"  W.O. 7653-A-SC, dated July 1, 2019, by GeoSoils, Inc.


4.  “State of California Sea-Level Rise Guidance,” California Ocean Protection Council 2018


Update. 


Dear Mr. Zubieta:


In accordance with your request and authorization, GeoSoils, Inc. (GSI) has performed a
supplemental analysis of coastal bluff retreat.  The purpose of our study was to further
evaluate bluff retreat rates at the site, in light of recent comments received from Dr. Joseph
Street, geologist for the California Coastal Commission. Briefly, Dr. Street, has settled on
a conservative historical retreat rate of 0.96 feet /year for the subject site, has utilized a
historical seal level rise rate of 0.0066 ft/yr (see reference No. 3), a future sea level rise rate
of 0.092 ft/yr ([28mm] cited by reference No. 4, and is amenable to discussion regarding
a 1.3 Factor-of-Safety (FOS), that would ensure that new development would not be in
danger from bluff erosion at the end of the 50-year design project life.  


As indicated in Reference No. 3, the simplified numerical model (“SCAPE”) equation is
defined as: 


2 1 2 1R =R (S /S )m
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2Where: R  = Future retreat rate


1R  = Historical retreat rate


1S  = Historical rate of sea level rise


2S  = Future rate of sea level rise


m =Site-specific response parameter


FUTURE BLUFF RETREAT SUMMARY


The calculated long-term rate of future bluff retreat using the simplified numerical model
equation is presented below, based on the two curvilinear sections of GSI (Ref. 3), and:


11. Historical rate 0.96 ft/yr = R  (Street).


2. 0.0066 feet/year averaged over an 110-year period (1897 through 2007) for San
Francisco = S1 (GSI)


3. Future SLR rate (2019 - 2069), under medium-high risk aversion scenario = 3.6 ft/50


2yrs = 0.092 ft/yr=S  (Street [OPC])


4. m=a (GSI and Street)


At year 2069, under medium-high risk aversion scenario (0.5% Probability), 


2 1 2 1R  = R  (S /S )  = (0.96 ft/yr) (0.092 ft/yr/[ 0.006595 ft/yr ])  =m a


2R  = (0.96) (13.94)  =a


2R  =(0.96)(2.41) =2.31 ft/yr in the year 2069


0.96 to 2.31 ft/yr, )= 1.35 ft/yr from 2019 to 2069; m=a


FUTURE BLUFF RETREAT BASED ON SLR CURVE INCREMENTS


APPLICABLE DATES
BLUFF RETREAT


RATE (FT/YR) 


DURATION


(YEARS)


BLUFF RETREAT


(FEET)


2019-2055 (0.96 +a [1.35]= 0.96 +


0.45 = 1.41) SLR rate
1.41 37 52.17


2056-2069 (2.31) increase


in SLR rate in 2069
2.31 13 30.03


Totals 50 82.2
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As shown above, the onsite coastal bluff could experience approximately 82 feet of retreat
over the 50-year design life of the proposed residential structure. 


For simplicity, Reference No. 1 (Street) simply averaged the retreat rate from the historical
and future, based on the above SCAPE equation.  That resulted in
([0.96 + 2.31]/2) ft/yr= 1.64 ft/yr .  This is summarized in the table below:


FUTURE BLUFF RETREAT BASED ON AVERAGE HISTORICAL AND FUTURE RATES


APPLICABLE DATES
BLUFF RETREAT


RATE (FT/YR) 


DURATION


(YEARS)


BLUFF RETREAT


(FEET)


2019-2069/2070 (1.64) SLR rate 1.64 50 82.00


Totals 50 82.0


The calcualted retreat rates are in extremely close agreement.  Plate 1 shows the effects
of SLR on bluff retreat, along with a hypothetical representation of the eroded coastal bluff
profile at the end of 50 years or in the year 2069/2070, based on the calculated 82 feet of
bluff retreat.  


SLOPE STABIILTY AND FACTOR OF SAFETY (FOS) = 1.3


GSI (References No. 2 and 3) previously performed slope stability analyses for the subject
site, and the reader is referred to those reports for a more thorough discussion of such, as
well as actual calcualtions/cross sections, and printouts.   We peviously obtained static and
seismic FOS respectively greater than 1.5 and 1.1 for static and seismic conditions for a
gross failure through the marine terrace deposits.  The criteria for bluff setback used by the
CCC in the region is FOS $ 1.5, plus the 50-year retreat rate, ostensibly, so that the
setback will ensure that new development would not be in danger from bluff erosion at the
end of it’s design life.  However, adding the FOS 1.5 distance to the 50-year retreat rate is
actually an overly conservative assumption.  In fact, a bluff does not typically fail until the
FOS drops closer to 1.0 ((unity, where the driving forces = the resisting forces), and ,
where the driving forces = the resisting forces, until the resisting forces finally succumb,
either by being overwhelmed or diminished, causing failure.  Typically bluff stabilization is
warranted when the FOS #1.3 (usually 1.2; but we will use 1.3 for conservatism).  To that
end, the FOS $1.3 (see reference No. 3), and the cumulative FOS $1.3 + the 50-year
erosion rate setback is also shown on Plate 1, assuring that bluff stabilization would not be
necessary for the property during the life of the structure. 
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CONCLUSIONS AND RECOMMENDATIONS


Based on our review and geologic, geotechnical, and coastal engineering analysis, it is our
opinion that the site appears suitable to receive the proposed residential development,
provided our recommendations are properly implemented.   


Slope stability analyses indicate that the proposed residential structure with a FOS $ 1.3
setback line + bluff retreat rate for 50 years considering SLR, should provide sufficient
protection from coastal bluff retreat over the design life of the proposed residential
structure.  GSI certifies  that bluff retreat will not impact the property over the next 50 years1


and that there is no anticipated need for a shore protection device over the life of the
proposed development.  There are no recommendations necessary for avoidance or
minimization of coastal hazards


Site soils are considered erosive.  As such, the proper control of surface drainage is
considered essential in minimizing the adverse effects of erosion on the coastal bluff.
Surface drainage should be evaluated by a licensed civil engineer.


The proposed project will not directly or indirectly cause, promote, or encourage bluff
erosion or failure, either on the site or the adjacent properties.  The proposed project will
not restrict or reduce public access or beach use. 


Provided our recommendations are properly implemented, based on the estimated long-
term erosion rates reported herein, the proposed residential structure should be reasonably
safe from bluff failure and erosion over its lifetime, without having to propose any additional
bluff stabilization to protect the structure in the future, even with a rise in sea level.  This
assumes regular and periodic maintenance of the property, and prudent control of surface
runoff water.
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LIMITATIONS


The materials reviewed on the project site and utilized for our analysis are believed
representative of the area; however, soil and bedrock materials vary in character between
excavations and natural outcrops or conditions exposed during earthwork or construction.
Site conditions may vary due to seasonal changes or other factors. 


Inasmuch as our study is based upon our review and engineering analyses and laboratory
data, the conclusions and recommendations are professional opinions.  These opinions
have been derived in accordance with current standards of practice, and no warranty,
either express or implied, is given.  Standards of practice are subject to change with time.
GSI assumes no responsibility or liability for work or testing performed by others, or their
inaction; or work performed when GSI is not requested to be onsite, to evaluate if our
recommendations have been properly implemented.  Use of this report constitutes an
agreement and consent by the user to all the limitations outlined above, notwithstanding
any other agreements that may be in place.  In addition, this report may be subject to
review by the controlling authorities.  Thus, this report brings to completion our scope of
services for this portion of the project. 
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The opportunity to be of service is sincerely appreciated.  If you should have any
questions, please do not hesitate to contact our office.


Respectfully submitted, 


GeoSoils, Inc.


John P. Franklin David W. Skelly
Engineering Geologist, CEG 1340 Civil Engineer, RCE 47857


JPF/DWS/mn


Attachment: Re-Revised Plate 1 - Geotechnical Map (with current top of Bluff A1) 


Distribution: (3) Addressee (2 wet signed and pdf) 
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From: Martinez, Erik@Coastal
To: carlos cz-a.net
Cc: Street, Joseph@Coastal; Rexing, Stephanie@Coastal; Pfeifer, Sara@Coastal; John Franklin;

dskelly@geosoilsinc.com; Tatiana Barhar
Subject: RE: 199 Arbor Lane CCC Appeal No. (A-2-SMC-19-0002) Supplemental Analysis for foundation set back.
Date: Friday, July 3, 2020 9:29:00 AM
Attachments: image002.png

image003.png

Hi Carlos,
 
Yes, the meeting in August will be a virtual meeting hosted on Zoom which you can join using a
computer or by phone.
 
-Erik
 

From: carlos cz-a.net <carlos@cz-a.net> 
Sent: Thursday, July 2, 2020 11:18 AM
To: Martinez, Erik@Coastal <erik.martinez@coastal.ca.gov>
Cc: Street, Joseph@Coastal <Joseph.Street@coastal.ca.gov>; Rexing, Stephanie@Coastal
<Stephanie.Rexing@coastal.ca.gov>; Pfeifer, Sara@Coastal <Sara.Pfeifer@coastal.ca.gov>; John
Franklin <jfranklin@geosoilsinc.com>; dskelly@geosoilsinc.com; Tatiana Barhar
<tatiana@verdegodesign.com>
Subject: Re: 199 Arbor Lane CCC Appeal No. (A-2-SMC-19-0002) Supplemental Analysis for
foundation set back.
 

Hello Erick,

 

It is unfortunate you are making the call to only consider the 1.5 safety factor and not the 1.3
as discussed during our phone call.  We have taken all the precautions and necessary measures
to provide additional data requested by CCC and have substantive evidence in our geologist's
report and studies that our proposed project will work under the 1.3 safety factor.

  

Since California is still trying to figure out how to manage the spread of Covid I assume the
hearing in August 12-14 will be virtual. Could you confirm please? I need to know because
this time may conflict with my plans to drive my daughter to her first year of college.

 

My intention is to make myself available for this meeting, please advise.

 

Thank you and happy fourth of July.

 

mailto:Erik.Martinez@coastal.ca.gov
mailto:carlos@cz-a.net
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mailto:jfranklin@geosoilsinc.com
mailto:dskelly@geosoilsinc.com
mailto:tatiana@verdegodesign.com










Carlos Zubieta

 

www.cz-a.net

 

 

 

From: Martinez, Erik@Coastal <erik.martinez@coastal.ca.gov>
Sent: Thursday, July 2, 2020 10:56 AM
To: carlos cz-a.net <carlos@cz-a.net>
Cc: Street, Joseph@Coastal <Joseph.Street@coastal.ca.gov>; Rexing, Stephanie@Coastal
<Stephanie.Rexing@coastal.ca.gov>; Pfeifer, Sara@Coastal <Sara.Pfeifer@coastal.ca.gov>; John
Franklin <jfranklin@geosoilsinc.com>; dskelly@geosoilsinc.com <dskelly@geosoilsinc.com>; Tatiana
Barhar <tatiana@verdegodesign.com>
Subject: RE: 199 Arbor Lane CCC Appeal No. (A-2-SMC-19-0002) Supplemental Analysis for
foundation set back.
 
Hi Carlos,
 
Thank you for reaching out. Our technical experts are still reviewing the details of the supplemental
analysis, however we are still planning to use the 1.5 factor of safety setback, as it is a Coastal
Commission standard. Once our analysis is done, I’ll will reach out to let you know.
 
That being said, we are looking to schedule this item for the upcoming August hearing. Does August
work for you? Happy to discuss or answer any questions.
 
-Erik
 
 

From: carlos cz-a.net <carlos@cz-a.net> 
Sent: Tuesday, June 30, 2020 11:16 AM
To: Martinez, Erik@Coastal <erik.martinez@coastal.ca.gov>
Cc: Street, Joseph@Coastal <Joseph.Street@coastal.ca.gov>; Rexing, Stephanie@Coastal
<Stephanie.Rexing@coastal.ca.gov>; Pfeifer, Sara@Coastal <Sara.Pfeifer@coastal.ca.gov>; John
Franklin <jfranklin@geosoilsinc.com>; dskelly@geosoilsinc.com; Tatiana Barhar
<tatiana@verdegodesign.com>
Subject: Re: 199 Arbor Lane CCC Appeal No. (A-2-SMC-19-0002) Supplemental Analysis for
foundation set back.

http://www.cz-a.net/
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mailto:tatiana@verdegodesign.com


 
Good morning Mr. Martinez.
 
On June 4th I reached out to inquire about the status of our supplemental slope
analysis review for 199 Arbor Lane.  You mentioned in your email that you may need a couple
of more weeks to finalize your review. 
 
Could you give as an update on the status of your review and when we can expect CCC's
determination? 
 
Thank you,
 
Carlos Zubieta
 
 

www.cz-a.net

 

 

 

From: Martinez, Erik@Coastal <erik.martinez@coastal.ca.gov>
Sent: Thursday, June 4, 2020 1:48 PM
To: carlos cz-a.net <carlos@cz-a.net>
Cc: Street, Joseph@Coastal <Joseph.Street@coastal.ca.gov>; Rexing, Stephanie@Coastal
<Stephanie.Rexing@coastal.ca.gov>; Pfeifer, Sara@Coastal <Sara.Pfeifer@coastal.ca.gov>; John
Franklin <jfranklin@geosoilsinc.com>; dskelly@geosoilsinc.com <dskelly@geosoilsinc.com>; Tatiana
Barhar <tatiana@verdegodesign.com>
Subject: RE: 199 Arbor Lane CCC Appeal No. (A-2-SMC-19-0002) Supplemental Analysis for
foundation set back.
 
Hi Carlos,
 
Thanks for reaching out. Hope things are good with you as well.
 
We are still reviewing the supplemental analysis you provided and are working through the
questions with our technical staff. We should be getting back to you in the next couple of weeks. I’ll
keep you posted as we work through our analysis.
 
-Erik  

http://www.cz-a.net/
mailto:erik.martinez@coastal.ca.gov
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mailto:jfranklin@geosoilsinc.com
mailto:dskelly@geosoilsinc.com
mailto:dskelly@geosoilsinc.com
mailto:tatiana@verdegodesign.com


 

From: carlos cz-a.net <carlos@cz-a.net> 
Sent: Tuesday, June 2, 2020 4:52 PM
To: Martinez, Erik@Coastal <erik.martinez@coastal.ca.gov>
Cc: Street, Joseph@Coastal <Joseph.Street@coastal.ca.gov>; Rexing, Stephanie@Coastal
<Stephanie.Rexing@coastal.ca.gov>; Pfeifer, Sara@Coastal <Sara.Pfeifer@coastal.ca.gov>; John
Franklin <jfranklin@geosoilsinc.com>; dskelly@geosoilsinc.com; Tatiana Barhar
<tatiana@verdegodesign.com>
Subject: Re: 199 Arbor Lane CCC Appeal No. (A-2-SMC-19-0002) Supplemental Analysis for
foundation set back.
 
Hello Erick,
 
I hope all is well with you.
 
I am curious to know where we are in the process, please let me know when we can expect
CCC reponse to our proposal.
 
Thank you,
 
Carlos Zubieta  
 

CZA
www.cz-a.net

 

 

 

From: carlos cz-a.net <carlos@cz-a.net>
Sent: Tuesday, May 5, 2020 10:43 AM
To: Martinez, Erik@Coastal <erik.martinez@coastal.ca.gov>
Cc: Street, Joseph@Coastal <Joseph.Street@coastal.ca.gov>; Rexing, Stephanie@Coastal
<Stephanie.Rexing@coastal.ca.gov>; Pfeifer, Sara@Coastal <Sara.Pfeifer@coastal.ca.gov>; John
Franklin <jfranklin@geosoilsinc.com>; dskelly@geosoilsinc.com <dskelly@geosoilsinc.com>; Tatiana
Barhar <tatiana@verdegodesign.com>
Subject: Re: 199 Arbor Lane CCC Appeal No. (A-2-SMC-19-0002) Supplemental Analysis for
foundation set back.
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Sounds good, thank you.
 
 

CZA
www.cz-a.net

 

 

 

From: Martinez, Erik@Coastal <erik.martinez@coastal.ca.gov>
Sent: Monday, May 4, 2020 1:01 PM
To: carlos cz-a.net <carlos@cz-a.net>
Cc: Street, Joseph@Coastal <Joseph.Street@coastal.ca.gov>; Rexing, Stephanie@Coastal
<Stephanie.Rexing@coastal.ca.gov>; Pfeifer, Sara@Coastal <Sara.Pfeifer@coastal.ca.gov>; John
Franklin <jfranklin@geosoilsinc.com>; dskelly@geosoilsinc.com <dskelly@geosoilsinc.com>; Tatiana
Barhar <tatiana@verdegodesign.com>
Subject: RE: 199 Arbor Lane CCC Appeal No. (A-2-SMC-19-0002) Supplemental Analysis for
foundation set back.
 
Thanks, Carlos. We will review and get back to you as soon as possible.
 
Best,
 
Erik
 

From: carlos cz-a.net <carlos@cz-a.net> 
Sent: Monday, May 4, 2020 12:46 PM
To: Martinez, Erik@Coastal <erik.martinez@coastal.ca.gov>
Cc: Street, Joseph@Coastal <Joseph.Street@coastal.ca.gov>; Rexing, Stephanie@Coastal
<Stephanie.Rexing@coastal.ca.gov>; Pfeifer, Sara@Coastal <Sara.Pfeifer@coastal.ca.gov>; John
Franklin <jfranklin@geosoilsinc.com>; dskelly@geosoilsinc.com; Tatiana Barhar
<tatiana@verdegodesign.com>
Subject: 199 Arbor Lane CCC Appeal No. (A-2-SMC-19-0002) Supplemental Analysis for foundation
set back.
 
Hello Mr. Martinez,
 
I hope this finds you healthy and well during these difficult times. 
 

http://www.cz-a.net/
mailto:erik.martinez@coastal.ca.gov
mailto:carlos@cz-a.net
mailto:Joseph.Street@coastal.ca.gov
mailto:Stephanie.Rexing@coastal.ca.gov
mailto:Sara.Pfeifer@coastal.ca.gov
mailto:jfranklin@geosoilsinc.com
mailto:dskelly@geosoilsinc.com
mailto:dskelly@geosoilsinc.com
mailto:tatiana@verdegodesign.com
mailto:carlos@cz-a.net
mailto:erik.martinez@coastal.ca.gov
mailto:Joseph.Street@coastal.ca.gov
mailto:Stephanie.Rexing@coastal.ca.gov
mailto:Sara.Pfeifer@coastal.ca.gov
mailto:jfranklin@geosoilsinc.com
mailto:dskelly@geosoilsinc.com
mailto:tatiana@verdegodesign.com


Attached you will find the "Supplentat Analysis of Coastal Bluff Retreat" establishing the
foundation set back as determined by Dr. Joseph Street of the California Coastal Commission
and John P. Franklin of Geosoils Inc. 
 
We are very excited and eager to move forwards with the project and to work on revising the
proposed house plans. Please provide us with a timeline outlining CCC staff approval process
and moving forwards to the CCC final determination.
 
Thank you for your timely input, and let us know if you have any questions.
 
Carlos Zubieta Architect
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From: Lennie Roberts
To: Martinez, Erik@Coastal
Subject: Re: 199 Arbor Lane
Date: Wednesday, May 27, 2020 11:01:20 AM

Hi Erik,

One other item;  In the first paragraph of CCC Staff Geologist’s April 6, 2020 Analysis, he refers to a letter from
GeoSoils dated January 6, 2020, “The 1/6/2020 letter updated the setback analysis to account for the bluff edge
retreat that has occurred since 2016.

Would it be possible to get a copy of this letter?

Thanks!

Lennie

> On May 26, 2020, at 2:51 PM, Martinez, Erik@Coastal <erik.martinez@coastal.ca.gov> wrote:
>
> No problem. Let me touch base with our geologist about that and get back to you.
>
> Hope you have a great weekend.
>
> -Erik
>
> -----Original Message-----
> From: Lennie Roberts <lennieroberts339@gmail.com>
> Sent: Tuesday, May 26, 2020 1:40 PM
> To: Martinez, Erik@Coastal <erik.martinez@coastal.ca.gov>
> Subject: 199 Arbor Lane
>
> Hi Eric,  Thanks for sending me the coastal staff’s setback analysis for 199 Arbor Avenue (on May 18).
>
> I am wondering why the analysis did not also include methodology and conclusions by ESA in 2016 for the
Vallemar Bluffs project, just north of the subject property.
>
> Best,
>
> Lennie

mailto:lennieroberts339@gmail.com
mailto:Erik.Martinez@coastal.ca.gov


From: Lennie Roberts
To: Martinez, Erik@Coastal
Cc: Louis White
Subject: 199 Arbor Lane - ESA Review of Coastal Bluff Erosion and Study
Date: Thursday, May 28, 2020 2:08:53 PM
Attachments: ESA - Arbor Lane Coastal Erosion - 2020-05-27.pdf

Hi Erik,

Attached is the Review and Recommendations by Louis White of ESA re: coastal bluff erosion studies that have
been prepared for the proposed single family residence at 199 Arbor Lane in Moss Beach. 

ESA has undertaken this review for Green Foothills, which is the Appellant of a Coastal Development Permit issued
by San Mateo County for the single family residence.  ESA has noted that the three studies that were available may
only be a partial amount of the work that has been completed for the project. 

We hope this is helpful to Commission staff in your evaluation of the bluff erosion issues that are the basis of our
Appeal.

Please feel free to call me if you have any questions.

Best,

Lennie Roberts, Legislative Advocate
Green Foothills
650-854-0449

mailto:lennieroberts339@gmail.com
mailto:Erik.Martinez@coastal.ca.gov
mailto:lwhite@esassoc.com



 


 


 


May 27, 2020  


Lennie Roberts (Green Foothills) 


Louis White, PE 


Arbor Lane Coastal Bluff Erosion Review and Study (ESA Ref. #D191384.00) 


Introduction 


Per request of the Green Foothills, ESA reviewed existing studies related to coastal and bluff erosion that were 


prepared for a proposed residential development at 199 Arbor Lane in Moss Beach, California. This memo 


presents a summary of ESA’s review of the relevant studies and recommendations for consideration.  


Background 


A coastal development project is proposed on an undeveloped bluff top location at 199 Arbor Lane, Moss Beach, 


California. The project design, environmental review, and permitting was based on geotechnical and geological 


evaluations by Michelucci & Associates, Inc. (MAI) in 2016 and updated in 2017, which assessed geologic 


conditions at the site but did not evaluate the effects of sea-level rise on bluff retreat rates. A third-party 


assessment of coastal bluff erosion was conducted by GeoSoils, Inc. (GSI) in July 2019, which estimated future 


bluff retreat with sea-level rise. Green Foothills has requested that ESA conduct a review of the technical 


reporting related to coastal hazards, including flooding and erosion, and to offer additional recommendations if 


needed. 


Consultants retained by the developer prepared geotechnical and coastal erosion studies between 2016 and 2019 


to inform design and permitting of the proposed project. The key studies include following: 


 Michelucci & Associates, Inc. (MAI 2016) – a geotechnical and geologic investigation of the site, including 


estimates of bluff erosion rates, site geology, recommendations for design. This study provides a basis for the 


historic erosion rate that was used by subsequent studies. 


 Michelucci & Associates, Inc. (MAI 2017) – an update to the 2016 geotechnical and geologic investigation 


that describes bluff erosion on the order of 10 feet but asserts that the previously computed historic erosion 


rates are unchanged. 


 GeoSoils, Inc. (GSI 2019) – a third-party coastal bluff retreat and slope stability evaluation that presents 


approximate projected bluff erosion distances at the end of a 50-year period with sea-level rise.  
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ESA understands that these three studies represent only a partial amount of the work that has been completed for 


the project, and that discussion between the project design team, permitting agencies, and other stakeholders are 


ongoing. 


Purpose 


The purpose of this memorandum is to provide Green Foothills with ESA’s comments on the technical analyses 


used by MAI (2016 & 2017) and GSI (2019) to assess the proximity of the proposed development to projected 


bluff erosion hazards in the future with sea-level rise.  


Scope 


ESA completed the following scope of work for the project per our contract with Green Foothills: 


1. Site Reconnaissance:  ESA staff visited the site to conduct a reconnaissance-level survey of the site, including 


visual observations of the bluff top and beach. ESA’s observations and photographs were used to inform the 


review of the relevant studies. 


2. Review & Comment of Relevant Studies:  ESA reviewed the relevant studies that were prepared for the 


proposed residential development project at the site, with a focus on the Coastal Bluff Retreat and Slope 


Stability Evaluation by GSI (2019), as well as two earlier geotechnical and geologic reports by MAI (2016; 


2017). ESA focused the review on the methods used by MAI and GSI to assess the future geomorphic 


conditions resulting from sea-level rise. 


3. Supplemental Calculations:  ESA performed supplemental calculations to help inform recommendations to 


refine and assess the risk of the site to coastal flooding and erosion hazards for existing and future conditions 


with sea-level rise.  


Site Observations 


ESA staff visited the site at approximately 1:00 PM on December 23, 2019 during a clear and calm day. The tidal 


conditions were low, with the intertidal reef exposed in front of the project site. The tide elevation was 


approximately 0.5 feet NAVD according to NOAA predicted tide at Pillar Point Harbor (NOAA Sta. 9414131). 


The proposed development is located on a small bluff top area that is bounded by a creek drainage to the south 


and an actively eroding coastal bluff to the west (Figure 1). Areas of active and recent bluff erosion were evident, 


and talus piles appear to be from the bluff and feed sand to the beach (Figure 2). The site is located adjacent to the 


Fitzgerald Marine Reserve, which includes an extensive intertidal reef that extends from the beach through the 


surf zone. This specific reef is locally known as Horseshoe Reef (Morrall 2010). The shore is characterized by 


alternating reaches of unarmored bluff and large coastal armor structures. 
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Source: ESA 


Figure 1 
Panoramic photo of proposed residential development looking south:  


Creek drainage behind trees, eroding bluff along western edge of site, and offshore reef 


 
Source: ESA 


Figure 2 
Photo of the coastal bluff at west side of project site: 


Indications of recent and active erosion 


In contrast to unarmored reaches of shore that have a beach present, armored reaches of shore adjacent to the site 


have beaches that are very narrow or not present at all. The unarmored reaches of shore in between existing armor 


structures are located much further landward than armored shores, and show signs of active and ongoing erosion. 


Our opinion is that the armoring on the adjacent shores reduces the sand supply and increases the erosion of the 


unarmored parcels. Also, it appears that bluff erosion helps to maintain a beach fronting the bluff. 


The beach comprises a mix of boulders, cobbles, and covered with a relatively thin layer of sand, similar to other 


beaches in the area (see ESA 2016). In the intertidal zone, the reef formations appear to be composed of a 
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mudstone that is persistent, although not entirely erosion resistant. The existing reef extending from the beach 


through the nearshore zone dissipates wave energy and limits the maximum depth-limited wave height that can 


directly impact the bluff. With sea-level rise, the depths over the reef will increase and therefore we expect the 


depth-limited wave heights will increase and wave exposure to the bluff. As the amount of wave action incident 


to the bluff increases, the bluff erosion rates will increase also. 


Assessment of GSI (2019) Study on Coastal Erosion 


The GSI (2019) study of projected bluff erosion over the selected design life of the project appears to yield a 


conservatively low bluff recession estimate that is based on parameters likely to result in lower recession values. 


The primary parameters used in the selected analysis method include the following list, for which we have 


provided some discussion and recommendation on additional calculations to explore the sensitivity of the results.  


 Historic erosion rate of 0.78 feet per year  


The erosion rate of 0.78 feet per year (fpy) was based on the value selected by MAI (2016). However, this 


value of 0.78 fpy was selected without applying a rigorous and standard methodology of calculation of 


erosion rates, and was included in a set of values computed by MAI or others, with ranges up to 1.25 fpy. We 


note that MAI computed values as high as 0.96 fpy at one of the transects at the project site, suggesting that a 


value of about one fpy would be a reasonable value to check.  


 Historic sea-level rise rate of 0.006595 feet per year, cited as the average over a 110 year period at the 


San Francisco tide gauge 


The NOAA published value of the relative sea-level rise trend at the San Francisco tide gauge is 1.99 mm per 


year, equivalent to 0.006529 feet per year. Although only slightly lower (0.006595 - 0.006529 = 0.000066), 


this difference propagates through the calculations and yields bluff recession results that are slightly greater 


than those reported by GSI. However, we think this discrepancy is of small consequence relative to the effect 


of other values selected by GSI.  


 “Future” sea-level rise rate of 0.072 feet per year computed using the simplified formulation of the 


SCAPE model and implications on projected erosion rate 
The description of this value as a future condition is an interpretation that we believe to be erroneous: really, 


it is an average rate of sea-level rise between present day and year 2069. Due to the acceleration of sea-level 


rise, the future rate would exceed the average value over the planning horizon, and therefore the subsequent 


calculations of average erosion rate over the planning horizon should use this value of sea-level rise rate 


equal to 0.072 fpy or similar. GSI’s application of the simplified SCAPE equation deferred this calculated 


average erosion rate to the final 13 years of the planning horizon, which yields an equivalent rate of sea-level 


rise of 0.033 fpy over the 50-year planning horizon. By inspection, this yields a much lower amount of sea-


level rise as compared to the State Guidance, which projects approximately 3.5 feet of sea-level rise by 2070 


under the medium-high risk aversion scenario (OPC 2018; CCC 2018). Therefore, we disagree with the 


approach taken to split the planning horizon into two periods, where the first 37 years used an arbitrary 


selection of erosion rate (1.09 fpy) and the last 13 years used the rate of 1.72 fpy computed using the average 


sea-level rise rate over the planning horizon:  We recommend use of the average erosion rate for the 


forecasting period (in this case with other parameters selected by GSI, 1.72 fpy and 50 years, respectively).  


 Selection of the site-specific response parameter m = 1/3  


GSI asserts that the presence of the beach in front of the eroding bluff justifies using a lower response 


parameter m equal to 1/3. However, the authors that formulate the simplified SCAPE equation used m equal 


to 1/2, and as reported by Ashton et al. (2011). Because selection of the value is somewhat arbitrary, we 


suggest at minimum exploring the sensitivity of the results by using a value of m equal to 1/2.  
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 Role of wave action on bluff and resulting erosion 


Although waves are not directly a parameter of the simplified SCAPE equation applied to the project, we 


think that the expected change in wave exposure will play a major role in erosion over the planning horizon. 


As described by MAI (2016), the primary failure mechanism of the bluff is undercutting at the toe by wave 


action. As sea-levels rise, the depth of water across the reef will increase, the depth limited waves incident to 


the bluff will increase, the wave runup and energy dissipated on the bluff will increase, and the erosion rate 


will increase. Therefore, use of the simplified SCAPE equation, which is based on steady coastal hydrology, 


is likely to under-predict future bluff erosion at this site.  Other similar bluff erosion models that consider the 


waves are available, such as the full SCAPE numerical approach and methods developed by ESA (see ESA 


2016, where this approach was used at Vallemar Bluffs in Moss Beach, California).  


Assessing the sensitivity of the parameters listed above is expected to increase the erosion rates and therefore the 


total recession over a period of 50 years. ESA applied these modified values to the equation and found that the 


total recession amounts increased significantly (Table 1). We note that the GSI (2019) calculations apply the 


average rate of sea-level rise to the last 13 years of the planning horizon, and so, for comparison purposes only, 


we report the equivalent average sea-level rise rate and average erosion rates over the 50-year planning period 


using their reported totals. Recession results increase by almost 20 feet when utilizing the computed average sea-


level rise rate over the whole planning horizon (Calc 1b). Increasing the response parameter m to 1/2 results in 


almost twice the amount of recession as reported by GSI (2019) (Calc 2). Finally, the recession totals are even 


greater when considering a slightly higher historic erosion rate of 1 fpy. Review of Plates 1 and 2 of the GSI 


(2019) study indicate that the reported bluff recession plus factor of safety of 1.3 and 1.5 result in a proximity of 


approximately 10 feet and less than 5 feet to the proposed structure, respectively.  This suggests that the increase 


of the recession totals by 10 feet would result in the 50-year bluff recession intersecting the proposed structure, 


and that all of the parameters selected below increase the results beyond this threshold.  


TABLE 1 
SENSITIVITY OF RECESSION AMOUNTS TO PARAMETERS USED IN SIMPLIFIED SCAPE MODEL 


Parameter 1a - GSI Calc as 
presented (R2 = 
effective 
average) 


1b - GSI Calc 
(R2 = average) 


2 - modification 
(average R2, 
m=1/2) 


3 - modification 
(average R2, m=1/3, 
R1=1 fpy) 


4 - modification 
(average R2, m=1/2, 
R1=1 fpy) 


S1 (fpy) 0.006595 0.006595 0.006595 0.006595 0.006595 


S2 (fpy) 0.033a 0.0682 0.0682 0.0682 0.0682 


m (const) 1/3 1/3 1/2 1/3 ½ 


R1 (fpy) 0.78 0.78 0.78 1 1 


R2 (fpy) 1.34b 1.70 2.51 2.18 3.22 


delta t (years) 50 50 50 50 50 


Retreat (ft) 66.8 85.0 125.4 108.9 160.8 


a Equivalent value of projected average sea-level rise rate computed using equivalent projected average erosion rate resulting in total recession as presented by 
GSI (2016) 


b Equivalent value of projected average erosion rate computed using the total recession value reported by GSI (2019) over the 50-year planning horizon. 
Note:  S1 = historic rate of sea-level rise; S2 = average rate of projected future sea-level rise over planning period; m = constant response parameter; R1 = 


historic rate of erosion; R2 = computed average rate of projected erosion over planning period, delta t is the planning period, Retreat is the total projected 
amount of bluff erosion. 


The project proponents indicate with slope stability analysis that the proposed structure is within about 20 feet of 


the future bluff edge with a factor of safety of 1.3, and less than 10 feet from the future bluff edge with a factor of 
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safety of 1.5 (GSI 2019), and the proposed structure is at risk if erosion encroaches within these distances. Based 


on the sensitivity analysis (described above), the GSI (2019) erosion projections are optimistic, leading us to 


conclude that it is very likely that the development is within the zone of future bluff erosion by 2069. Other 


methods, including those developed by ESA (e.g., ESA 2016; Battalio et al 2016), and others (e.g. Barnard et al. 


2018), and including SCAPE, are expected to show that future erosion would intersect the proposed development 


within 50 years.  


Note that the GSI (2019) study reports erosion projections by the USGS’s Coastal Storm Modeling System 


(CoSMoS) for “hold the line” scenario only, in which areas with existing coastal armoring do not erode in the 


future (Figure 3). GSI (2019) does not describe the results for the scenario where erosion is allowed, which is 


presented in Figure 4. Note that the project site is located between two transects and so erosion at the site is 


computed as an interpolation between these points: the transect to the north is located at an existing coastal armor 


structure and the transect to the south is at an unarmored location. Although the USGS hazard mapping is a 


coarse and regional approach to assessing the coastal response to sea-level rise, the results provide an independent 


assessment produced by a credible federal agency. 


 
Source: USGS, Our Coast Our Future 


Figure 3 
USGS CoSMoS erosion hazards with 4.1 feet of sea-level rise: 


“Hold the Line” scenario 
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Source: USGS, Our Coast Our Future 


Figure 4 
USGS CoSMoS erosion hazards with 4.1 feet of sea-level rise: 


“Allow Erosion” scenario 


Recommendations 


We recommend that the assessment of future bluff erosion amounts consider the sensitivity of the parameters 


used in the selected technical methods. As noted above, the values of the parameters selected in the analysis by 


GSI (2019) result in a conservatively low amount of total recession, and we think that a greater range in 


parameters should be considered, including a historic erosion rate of one foot per year, response parameter m of 


1/2, and application of the average projected sea-level rise rate over the 50-year planning period rather than 


limiting this to the last 13 years of the planning period. Alternative technical methods that include the relative 


increase of wave action on the bluff with sea-level rise should be considered, as this was identified as a primary 


driver of bluff erosion at the site. Furthermore, we recommend considering a planning horizon of greater than 50 


years so that adaptation planning of the site can be appropriately described.  
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May 27, 2020  

Lennie Roberts (Green Foothills) 

Louis White, PE 

Arbor Lane Coastal Bluff Erosion Review and Study (ESA Ref. #D191384.00) 

Introduction 

Per request of the Green Foothills, ESA reviewed existing studies related to coastal and bluff erosion that were 
prepared for a proposed residential development at 199 Arbor Lane in Moss Beach, California. This memo 
presents a summary of ESA’s review of the relevant studies and recommendations for consideration.  

Background 
A coastal development project is proposed on an undeveloped bluff top location at 199 Arbor Lane, Moss Beach, 
California. The project design, environmental review, and permitting was based on geotechnical and geological 
evaluations by Michelucci & Associates, Inc. (MAI) in 2016 and updated in 2017, which assessed geologic 
conditions at the site but did not evaluate the effects of sea-level rise on bluff retreat rates. A third-party 
assessment of coastal bluff erosion was conducted by GeoSoils, Inc. (GSI) in July 2019, which estimated future 
bluff retreat with sea-level rise. Green Foothills has requested that ESA conduct a review of the technical 
reporting related to coastal hazards, including flooding and erosion, and to offer additional recommendations if 
needed. 

Consultants retained by the developer prepared geotechnical and coastal erosion studies between 2016 and 2019 
to inform design and permitting of the proposed project. The key studies include following: 

 Michelucci & Associates, Inc. (MAI 2016) – a geotechnical and geologic investigation of the site, including 
estimates of bluff erosion rates, site geology, recommendations for design. This study provides a basis for the 
historic erosion rate that was used by subsequent studies. 

 Michelucci & Associates, Inc. (MAI 2017) – an update to the 2016 geotechnical and geologic investigation 
that describes bluff erosion on the order of 10 feet but asserts that the previously computed historic erosion 
rates are unchanged. 

 GeoSoils, Inc. (GSI 2019) – a third-party coastal bluff retreat and slope stability evaluation that presents 
approximate projected bluff erosion distances at the end of a 50-year period with sea-level rise.  
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ESA understands that these three studies represent only a partial amount of the work that has been completed for 
the project, and that discussion between the project design team, permitting agencies, and other stakeholders are 
ongoing. 

Purpose 
The purpose of this memorandum is to provide Green Foothills with ESA’s comments on the technical analyses 
used by MAI (2016 & 2017) and GSI (2019) to assess the proximity of the proposed development to projected 
bluff erosion hazards in the future with sea-level rise.  

Scope 
ESA completed the following scope of work for the project per our contract with Green Foothills: 

1. Site Reconnaissance:  ESA staff visited the site to conduct a reconnaissance-level survey of the site, including 
visual observations of the bluff top and beach. ESA’s observations and photographs were used to inform the 
review of the relevant studies. 

2. Review & Comment of Relevant Studies:  ESA reviewed the relevant studies that were prepared for the 
proposed residential development project at the site, with a focus on the Coastal Bluff Retreat and Slope 
Stability Evaluation by GSI (2019), as well as two earlier geotechnical and geologic reports by MAI (2016; 
2017). ESA focused the review on the methods used by MAI and GSI to assess the future geomorphic 
conditions resulting from sea-level rise. 

3. Supplemental Calculations:  ESA performed supplemental calculations to help inform recommendations to 
refine and assess the risk of the site to coastal flooding and erosion hazards for existing and future conditions 
with sea-level rise.  

Site Observations 

ESA staff visited the site at approximately 1:00 PM on December 23, 2019 during a clear and calm day. The tidal 
conditions were low, with the intertidal reef exposed in front of the project site. The tide elevation was 
approximately 0.5 feet NAVD according to NOAA predicted tide at Pillar Point Harbor (NOAA Sta. 9414131). 
The proposed development is located on a small bluff top area that is bounded by a creek drainage to the south 
and an actively eroding coastal bluff to the west (Figure 1). Areas of active and recent bluff erosion were evident, 
and talus piles appear to be from the bluff and feed sand to the beach (Figure 2). The site is located adjacent to the 
Fitzgerald Marine Reserve, which includes an extensive intertidal reef that extends from the beach through the 
surf zone. This specific reef is locally known as Horseshoe Reef (Morrall 2010). The shore is characterized by 
alternating reaches of unarmored bluff and large coastal armor structures. 



 
Arbor Lane Coastal Bluff Erosion Review and Study (ESA Ref. #D191384.00) 

3 

 
Source: ESA 

Figure 1 
Panoramic photo of proposed residential development looking south:  

Creek drainage behind trees, eroding bluff along western edge of site, and offshore reef 

 
Source: ESA 

Figure 2 
Photo of the coastal bluff at west side of project site: 

Indications of recent and active erosion 

In contrast to unarmored reaches of shore that have a beach present, armored reaches of shore adjacent to the site 
have beaches that are very narrow or not present at all. The unarmored reaches of shore in between existing armor 
structures are located much further landward than armored shores, and show signs of active and ongoing erosion. 
Our opinion is that the armoring on the adjacent shores reduces the sand supply and increases the erosion of the 
unarmored parcels. Also, it appears that bluff erosion helps to maintain a beach fronting the bluff. 

The beach comprises a mix of boulders, cobbles, and covered with a relatively thin layer of sand, similar to other 
beaches in the area (see ESA 2016). In the intertidal zone, the reef formations appear to be composed of a 
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mudstone that is persistent, although not entirely erosion resistant. The existing reef extending from the beach 
through the nearshore zone dissipates wave energy and limits the maximum depth-limited wave height that can 
directly impact the bluff. With sea-level rise, the depths over the reef will increase and therefore we expect the 
depth-limited wave heights will increase and wave exposure to the bluff. As the amount of wave action incident 
to the bluff increases, the bluff erosion rates will increase also. 

Assessment of GSI (2019) Study on Coastal Erosion 

The GSI (2019) study of projected bluff erosion over the selected design life of the project appears to yield a 
conservatively low bluff recession estimate that is based on parameters likely to result in lower recession values. 
The primary parameters used in the selected analysis method include the following list, for which we have 
provided some discussion and recommendation on additional calculations to explore the sensitivity of the results.  

 Historic erosion rate of 0.78 feet per year  
The erosion rate of 0.78 feet per year (fpy) was based on the value selected by MAI (2016). However, this 
value of 0.78 fpy was selected without applying a rigorous and standard methodology of calculation of 
erosion rates, and was included in a set of values computed by MAI or others, with ranges up to 1.25 fpy. We 
note that MAI computed values as high as 0.96 fpy at one of the transects at the project site, suggesting that a 
value of about one fpy would be a reasonable value to check.  

 Historic sea-level rise rate of 0.006595 feet per year, cited as the average over a 110 year period at the 
San Francisco tide gauge 
The NOAA published value of the relative sea-level rise trend at the San Francisco tide gauge is 1.99 mm per 
year, equivalent to 0.006529 feet per year. Although only slightly lower (0.006595 - 0.006529 = 0.000066), 
this difference propagates through the calculations and yields bluff recession results that are slightly greater 
than those reported by GSI. However, we think this discrepancy is of small consequence relative to the effect 
of other values selected by GSI.  

 “Future” sea-level rise rate of 0.072 feet per year computed using the simplified formulation of the 
SCAPE model and implications on projected erosion rate 
The description of this value as a future condition is an interpretation that we believe to be erroneous: really, 
it is an average rate of sea-level rise between present day and year 2069. Due to the acceleration of sea-level 
rise, the future rate would exceed the average value over the planning horizon, and therefore the subsequent 
calculations of average erosion rate over the planning horizon should use this value of sea-level rise rate 
equal to 0.072 fpy or similar. GSI’s application of the simplified SCAPE equation deferred this calculated 
average erosion rate to the final 13 years of the planning horizon, which yields an equivalent rate of sea-level 
rise of 0.033 fpy over the 50-year planning horizon. By inspection, this yields a much lower amount of sea-
level rise as compared to the State Guidance, which projects approximately 3.5 feet of sea-level rise by 2070 
under the medium-high risk aversion scenario (OPC 2018; CCC 2018). Therefore, we disagree with the 
approach taken to split the planning horizon into two periods, where the first 37 years used an arbitrary 
selection of erosion rate (1.09 fpy) and the last 13 years used the rate of 1.72 fpy computed using the average 
sea-level rise rate over the planning horizon:  We recommend use of the average erosion rate for the 
forecasting period (in this case with other parameters selected by GSI, 1.72 fpy and 50 years, respectively).  

 Selection of the site-specific response parameter m = 1/3  
GSI asserts that the presence of the beach in front of the eroding bluff justifies using a lower response 
parameter m equal to 1/3. However, the authors that formulate the simplified SCAPE equation used m equal 
to 1/2, and as reported by Ashton et al. (2011). Because selection of the value is somewhat arbitrary, we 
suggest at minimum exploring the sensitivity of the results by using a value of m equal to 1/2.  
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 Role of wave action on bluff and resulting erosion 
Although waves are not directly a parameter of the simplified SCAPE equation applied to the project, we 
think that the expected change in wave exposure will play a major role in erosion over the planning horizon. 
As described by MAI (2016), the primary failure mechanism of the bluff is undercutting at the toe by wave 
action. As sea-levels rise, the depth of water across the reef will increase, the depth limited waves incident to 
the bluff will increase, the wave runup and energy dissipated on the bluff will increase, and the erosion rate 
will increase. Therefore, use of the simplified SCAPE equation, which is based on steady coastal hydrology, 
is likely to under-predict future bluff erosion at this site.  Other similar bluff erosion models that consider the 
waves are available, such as the full SCAPE numerical approach and methods developed by ESA (see ESA 
2016, where this approach was used at Vallemar Bluffs in Moss Beach, California).  

Assessing the sensitivity of the parameters listed above is expected to increase the erosion rates and therefore the 
total recession over a period of 50 years. ESA applied these modified values to the equation and found that the 
total recession amounts increased significantly (Table 1). We note that the GSI (2019) calculations apply the 
average rate of sea-level rise to the last 13 years of the planning horizon, and so, for comparison purposes only, 
we report the equivalent average sea-level rise rate and average erosion rates over the 50-year planning period 
using their reported totals. Recession results increase by almost 20 feet when utilizing the computed average sea-
level rise rate over the whole planning horizon (Calc 1b). Increasing the response parameter m to 1/2 results in 
almost twice the amount of recession as reported by GSI (2019) (Calc 2). Finally, the recession totals are even 
greater when considering a slightly higher historic erosion rate of 1 fpy. Review of Plates 1 and 2 of the GSI 
(2019) study indicate that the reported bluff recession plus factor of safety of 1.3 and 1.5 result in a proximity of 
approximately 10 feet and less than 5 feet to the proposed structure, respectively.  This suggests that the increase 
of the recession totals by 10 feet would result in the 50-year bluff recession intersecting the proposed structure, 
and that all of the parameters selected below increase the results beyond this threshold.  

TABLE 1 
SENSITIVITY OF RECESSION AMOUNTS TO PARAMETERS USED IN SIMPLIFIED SCAPE MODEL 

Parameter 1a - GSI Calc as 
presented (R2 = 
effective 
average) 

1b - GSI Calc 
(R2 = average) 

2 - modification 
(average R2, 
m=1/2) 

3 - modification 
(average R2, m=1/3, 
R1=1 fpy) 

4 - modification 
(average R2, m=1/2, 
R1=1 fpy) 

S1 (fpy) 0.006595 0.006595 0.006595 0.006595 0.006595 

S2 (fpy) 0.033a 0.0682 0.0682 0.0682 0.0682 

m (const) 1/3 1/3 1/2 1/3 ½ 

R1 (fpy) 0.78 0.78 0.78 1 1 

R2 (fpy) 1.34b 1.70 2.51 2.18 3.22 

delta t (years) 50 50 50 50 50 

Retreat (ft) 66.8 85.0 125.4 108.9 160.8 
a Equivalent value of projected average sea-level rise rate computed using equivalent projected average erosion rate resulting in total recession as presented by 

GSI (2016) 
b Equivalent value of projected average erosion rate computed using the total recession value reported by GSI (2019) over the 50-year planning horizon. 
Note:  S1 = historic rate of sea-level rise; S2 = average rate of projected future sea-level rise over planning period; m = constant response parameter; R1 = 

historic rate of erosion; R2 = computed average rate of projected erosion over planning period, delta t is the planning period, Retreat is the total projected 
amount of bluff erosion. 

The project proponents indicate with slope stability analysis that the proposed structure is within about 20 feet of 
the future bluff edge with a factor of safety of 1.3, and less than 10 feet from the future bluff edge with a factor of 
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safety of 1.5 (GSI 2019), and the proposed structure is at risk if erosion encroaches within these distances. Based 
on the sensitivity analysis (described above), the GSI (2019) erosion projections are optimistic, leading us to 
conclude that it is very likely that the development is within the zone of future bluff erosion by 2069. Other 
methods, including those developed by ESA (e.g., ESA 2016; Battalio et al 2016), and others (e.g. Barnard et al. 
2018), and including SCAPE, are expected to show that future erosion would intersect the proposed development 
within 50 years.  

Note that the GSI (2019) study reports erosion projections by the USGS’s Coastal Storm Modeling System 
(CoSMoS) for “hold the line” scenario only, in which areas with existing coastal armoring do not erode in the 
future (Figure 3). GSI (2019) does not describe the results for the scenario where erosion is allowed, which is 
presented in Figure 4. Note that the project site is located between two transects and so erosion at the site is 
computed as an interpolation between these points: the transect to the north is located at an existing coastal armor 
structure and the transect to the south is at an unarmored location. Although the USGS hazard mapping is a 
coarse and regional approach to assessing the coastal response to sea-level rise, the results provide an independent 
assessment produced by a credible federal agency. 

 
Source: USGS, Our Coast Our Future 

Figure 3 
USGS CoSMoS erosion hazards with 4.1 feet of sea-level rise: 

“Hold the Line” scenario 
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Source: USGS, Our Coast Our Future 

Figure 4 
USGS CoSMoS erosion hazards with 4.1 feet of sea-level rise: 

“Allow Erosion” scenario 

Recommendations 

We recommend that the assessment of future bluff erosion amounts consider the sensitivity of the parameters 
used in the selected technical methods. As noted above, the values of the parameters selected in the analysis by 
GSI (2019) result in a conservatively low amount of total recession, and we think that a greater range in 
parameters should be considered, including a historic erosion rate of one foot per year, response parameter m of 
1/2, and application of the average projected sea-level rise rate over the 50-year planning period rather than 
limiting this to the last 13 years of the planning period. Alternative technical methods that include the relative 
increase of wave action on the bluff with sea-level rise should be considered, as this was identified as a primary 
driver of bluff erosion at the site. Furthermore, we recommend considering a planning horizon of greater than 50 
years so that adaptation planning of the site can be appropriately described.  

 



 
Arbor Lane Coastal Bluff Erosion Review and Study (ESA Ref. #D191384.00) 

8 

References 

Ashton, A.D., Walkden, M.J.A, and Dickson, M.E., 2011, Equilibrium responses of cliffed coasts to changes in 
the rate of sea level rise, Marine Geology, 284, pp. 217-229. 

Barnard, P.L., Erikson, L.H., Foxgrover, A.C., Limber, P.L., O'Neill, A.C., and Vitousek, S., 2018, Coastal Storm 
Modeling System (CoSMoS) for Central California, v3.1 (ver. 1f, May 2020): U.S. Geological Survey data 
release, https://doi.org/10.5066/P9NUO62B. 

Battalio, R.T., Bromirski, P.D., Cayan, D.R., and White, L.A., 2016, Relating Future Coastal Conditions to 

Existing FEMA Flood Hazard Maps: Technical Methods Manual, Prepared for California Department of 
Water Resources and California Ocean Science Trust, Prepared by Environmental Science Associates 
(ESA), pp. 114.  

California Coastal Commission (CCC), 2018, California Coastal Commission Sea Level Rise Policy Guidance: 
Interpretive Guidelines for Addressing Sea Level Rise in Local Coastal Programs and Coastal Development 
Permits, Original Guidance Adopted August 12, 2015, Update Adopted November 7, 2018.  

Environmental Science Associates (ESA), 2016, Vallemar Bluffs Coastal Hazards Assessment: Estimate of 
Accelerated Bluff Erosion due to Sea Level Rise, ESA Ref. #D160715.00, Memorandum prepared for 
Committee for Green Foothills, October 26, 2016. 

GeoSoils, Inc. (GSI), 2019, Third-Party Coastal Bluff Retreat and Slope Stability Evaluation at the Proposed New 
Residence, 199 Arbor Lane, Moss Beach, San Mateo County, California 94038, Assessor’s Parcel Number 
(APN) 037-123-430, Prepared for Carlos Zubieta Architects, July 31, 2019. 

Michelucci & Associates, Inc. (MAI), 2016, Geotechnical and Geologic Investigation, Proposed New Residence, 
Vacant Lot on Arbor Lane, APN # 037-123-430, Moss Beach, San Mateo County, California, Prepared for 
Carlos Zubieta Architects, July 6, 2016. 

Michelucci & Associates, Inc. (MAI), 2017, Geotechnical and Geologic Investigation Update, Proposed New 
Residence, Vacant Lot on Arbor Lane, APN # 037-123-430, Moss Beach, San Mateo County, California, 
Prepared for Carlos Zubieta Architects, August 29, 2017. 

Morall, J., 2010, Images of Moss Beach, Arcadia Publishing, San Francisco, CA, 129 pp.  

Ocean Protection Council (OPC), 2018, State of California Sea-Level Rise Guidance 2018 Update, Prepared by 
the California Natural Resources Agency and the California Ocean Protection Council, March 2018. 



From: Steven King
To: Martinez, Erik@Coastal
Cc: Steven King
Subject: Sharing current and recent information on 199 Arbor Lane proposed development site
Date: Tuesday, March 24, 2020 2:05:18 PM
Attachments: IMG_1231.jpeg

P1010262.jpeg
P1010265.jpeg
IMG_3228.jpg
IMG_3226.jpeg
IMG_3210.jpeg
IMG_3213.jpeg
GeoSoils 199 Arbor Rpt analysis by Dr. King .pdf

Dear Erik,

I realize you and your colleagues are experts at evaluating Coastal sites proposed for development
but I thought that since you are relatively new to this 199 proposed development that these more
bird, seal and printed views of the site and nearby site, where CCC to provide an opinion in 20102,
might be useful. So I have attached images and one document previously provided to Sara in case
you have not been able to visit the site. In fact several of us paddled kayaks from Rockaway to HMB
sunday and the 2nd and third images are from Sunday with a Seals eye view. A brief description is
provided below and I am happy to answer any questions you may have.

1. Ariel photograph provides view of eroding bluff top in front of proposed 199 development  (site is
yellow color) and second site below is the 263 Nevada site down the coast (site is in yellow also)
where a CCC geologist recommend an 80 ft setback for a building permit on 12/20/12.  The rate of
erosion has accelerated since 2012 on both sites and it would appear that even an 80ft building
setback from Cliff Bluff Top would likely not be adequate for the lifespan of the development.

2. The 2nd and third photographs where taken from Kayak on sunday and the large house on the
right side of 1st photograph is the 263 Nevada site that has an 80 ft setback that was recommended in
2012 by the CCC geologist. The third photograph shows the Cliff Bluff Top on front of the proposed
199 development site.

3.  The 4th-6th photograph show the eroding Cliff Bluff Top in front of the 199 proposed
development site and the 7th shows the Creek side eroding bluff.

4. Is the response provided by myself to Sara and CCC, concerning a report provided by the
developer from Geosoils Inc.

All these materials have been previously provided except the photographs 2 and 3 from kayak this
past sunday.

If you have any questions please let me know and thank for your work. If there is any update on the
project after your call this week with developer that can be shared I would be happy to receive it.

Bests wishes and thank you for your work and time.

Steve

mailto:sking@jaguar.health
mailto:Erik.Martinez@coastal.ca.gov
mailto:sking@jaguar.health
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Initial analysis of Inaccurate or inadequate Information re: SLR Core Issues Not 
Addressed in Geo Soils Report (July 31, 2019)  
 
“Third Party Coastal Bluff Retreat and Slope Stability Evaluation At the Proposed New 
Residence 199 Arbor Lane, Moss Beach CA Assessor’s Parcel # (APN 037-123-430)” 
 
1. There is no mention or analysis of the impact of the armoring on the adjacent bluffs 
immediately to the North of the subject property that the consultants have suggested will 
be intact for the “lifetime” of the project (see photos pages 4-6). It appears that the authors 
of the Geo Soils Report may not have actually visited the site, as they are in a remote 
location from the proposed development. It appears that the consultants may have based 
all of their analysis on low resolution remote sensing, internet images and/or literature. In 
any event, the impact of the armoring of the adjacent bluffs and resultant reflected wave 
energy, that has been documented to cause accelerated erosion in other locations on the 
California Coast, should be analyzed consistent with the Coastal Commission’s decision 
on Appeal A-2-SMC -11-044 (Gerardo-Lietz, 263 Nevada Ave., Moss Beach)  This is even 
more critical given that the Coastal Bluff Tops are directly above the fragile Fitzgerald 
Marine Reserve which is a public access treasure of marine and shoreline biological 
diversity. 
 
2. There is no analysis of the 80-foot set back required by the CCC on a nearby site with 
similar soil and exposure profile of shoreline and bluffs as the subject property. In the 
attached photograph page 4 the199 Arbor lane proposed development site is at the top of 
the photograph, with a yellow area where the proposed development will be situated. The 
263 Nevada site in second lower site where the CCC Senor Geologists recommended 
an 80 ft. set back from the Coastal Bluff Top in 2012. (12/12/2012) The general 
guidelines for Coastal Bluff Top related developments B.5 Determining Bluff Setback 
Line state that: 
 
 "The analysis shall assume that any current shoreline protective device does not 
exist, such that the site would erode in a manner similar to unarmored sites in the 
same vicinity with similar geologic attributes.  
 
No such analysis was done or provided in the initial submission by the Applicants 
consultants.   
 
California Coastal Commission staff report, 12/13/2012, p. 18,  
http://documents.coastal.ca.gov/reports/2012/12/Th12b-12-2012.pdf  
 
https://documents.coastal.ca.gov/assets/climate/slr/vulnerability/residential/RevisedDraftResidentialAda
ptationGuidance.pdf 
See	page	61,	B5	“Determining	Bluff	Setback	Line” 
 
(see page 7 photograph of current Cliff Bluff Top Erosion at 263 Nevada, Moss Beach) 
 
3. The information on page 17 of GS report regarding the “CoSMoS program not covering 
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San Mateo County” is incorrect at this time. The Geo Soils report states that “The 
CoSMos Method does not include cliff retreat for San Mateo outer coast and is not valid 
for this site”. In fact, the CoSMos v3.1 is for the outer coast and does include the site 199 
Arbor as part of the outer San Mateo coast. The current Sea Level Rise information that is 
now being provided is 250 – 300 cm revised from 125 – 175 cm previously. This would 
add another 3-4 ft. to the SLR factor utilized in the 263 Nevada setback recommended by 
CCC geologist which would be 83-84 ft. setback if all other calculations from 2012 
conditions still apply. The current CoSMos data v3.1 can be viewed on the website of “Our 
Coast Our Future”. 
 
4. The data provided on final two pages of the Geo Soils Report in not accurate. The 
distance presented in Geological Cross Section B-B” from “Top of Bluff” is between 4ft 
and 13 ft. and not 35 ft. as depicted B-B’ graphic ( photographs pages 9 & 10) and it is 
continuing to erode onto the Marine Reserve each year as measured and depicted in the 
Addendum for Reasons for Appeal graphic (page 13). 
 
The distance presented in Geologic Cross Section A-A’ from “Top of Bluff” is actually 
5ft 5 inches and not 15 feet as depicted in the graphic A-A’ ( photograph page 12) 
 
5. The GS report does not address the requirement specifics of how the proposed 
development design will facilitate its removal from this fragile site when the Cliff Bluff Top 
erosion does threaten the proposed single family residence. At the San Mateo Planning 
Commission hearing on this project where this proposed development was narrowly 
approved by a 3-2 vote, at least 20 minutes of the meeting was focused on the demolition 
phase of the structure and what would be required of the owner of record at the time of 
demolition. This is required as per below: 


“B.2 Removal Plan Conditions for New Development in Hazardous Areas 


For development subject to coastal hazards, require structures to be designed so that they can 
be removed without significantly damaging the site or surrounding land, and impose a permit 
condition requiring preparation and execution of a Removal and Restoration Plan at such time as 
the development meets any of the removal criteria in Model Policy D.1 – Removal 
Conditions/Development Duration, and indicating that it will be the property owner’s 
responsibility to remove the structure(s) and restore the site at the owner’s expense in a way that 
best protects the public trust and coastal resources. The plan shall specify that in the event that 
portions of the development fall to the bluffs, beach or ocean before they are removed/relocated, 
the landowner will remove all recoverable debris associated with the development from the bluffs, 
beach or ocean and lawfully dispose of the material in an approved disposal site. The plan shall 
also specify that such removal requires a coastal development”  (LR Note:  You should include the 
source of this cited “B.2. Removal Plan Conditions for New Development in Hazardous Areas”.   


	 
https://documents.coastal.ca.gov/assets/climate/slr/vulnerability/residential/RevisedDraftResidentialAda
ptationGuidance.pdf 
See	page	60,	B2	“Removal Plan Conditions for New Development in Hazardous Areas” 
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6. There is no mention or analysis provided on Sea Level Rise, frequent winter storms, King Tides 
and large tree trunks (1 or more tons) or telephone poles battering and eroding the bluffs of the 
subject property with inevitable loss of beach, a critical feature of the Fitzgerald Marine Reserve.  ( 
photograph on page 14). 


7.  The overall foundation of the GS report is flawed because the authors presentation on Climate 
Change and Sea Level Rise (pages 7-13) does not comport with the vast majority of international 
scientific research findings on rates and impacts of Climate Change and Sea Level Rise. The 
totality of the scientific data and viewpoint on Climate Change and Sea Level Rise represented in 
the final attached 43 references provide an accurate picture of Global Climate Change and Sea 
Level Rise that is in stark contrast to the civil engineer and geologist hired by the developer to 
attempt to minimize the scope, scale, impact of Climate Change on Sea Level Rise on California 
Coastal landscapes, including the proposed 199 Arbor lane proposed development. 


Sincerely, 


Steven R. King Ph.D.  


30 consecutive years of observation on site at 199 Arbor Lane, Moss Beach California. 
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