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PROJECT ADDRESS: 
199 ARBOR LANE, MOSS BEACH, SAN MATEO COUNTY, CA

CARLOS ZUBIETA ARCHITECTS 

ASSESSOR’S PARCEL NUMBER:
037-123-430

REVISIONS PER CDRC HEARING COMMENTS 07.24.173
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PROJECT ADDRESS: 
199 ARBOR LANE, MOSS BEACH, SAN MATEO COUNTY, CA

CARLOS ZUBIETA ARCHITECTS 

ASSESSOR’S PARCEL NUMBER:
037-123-430

REVISIONS PER CDRC HEARING COMMENTS 07.24.173

EAST ELEVATION VIEW:

PROJECT LOCATION:

The project is located on a Cul-de sac approximately .17 miles West 

of Highway 1 in Moss Beach along the San Mateo County coastline. 

The coastal bluff is approximately 50 feet away from the property 

and overlooks the Fitzgerald Marine Reserve. The immediate sur-

roundings of the project includes single family residences including 

one single family home to the immediate east and a vacant property 

owned by the home owners association to the North. The size of the 

site measures approximately 14,000 SF.

PROJECT DESCRIPTION:

The proposed project is of a new single family residence covering an 

estimated area of 3,200 square feet with an attached two car garage. 

The design and scale of the project was strategized to relate to the 

immediate neighborhood while the new structure uses contemporary 

strategies for incorporating passive solar, opening up the house to 

the outdoor spaces and retaining the native surrounding habitat as 

recommended by the biology report obtained. From the street the 

project scale is kept low to create visibility and reduce solid two-story  

wall surfaces.  

The use of environmentally conscious materials throughout the house 

helps to emphasize the warmth and character as well as blend with 

the natural surrounding landscape. Western red cedar exterior walls, 

are reminiscent of Sea Ranch and the the surrounding materials. Large 

South facing windows will open to the views of the surrounding land-

scape while also providing passive solar heating within the home. 

Varying roof slopes allow the house to be nested into the low-lying 

neighborhood, while the granite on the exterior roofing reflects the 

rocks along the cliff.

SITE

NORTH ELEVATION VIEW:  ARBOR LANE

TOP VIEW:
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SOUTH ELEVATION VIEW: OCEAN FACING

GOOGLE MAPS VIEW:

1. ROOFING: Class A 4 Ply Built up roofing finished

with a layer of rock - Granite No. 4 by by A1 Grit 

Company

5. EXTERIOR WALLS: Natural wood siding in

4” wide -Western Red Cedar siding -

Benjamin Moore ARBORCOAT waterborne 

exterior stain semi-solid 639

4. EXPOSED AGGREGATE CONCRETE:
Site concrete at driveway and pavers for 

pathways

2.EXTERIOR TRIM:  VM ZINC PIGMENTO

zinc flat panels  in “brown”

3. WINDOWS: Milgard Windows

Aluminum Frame - color: dark bronze

6. GARAGE DOORS:
Natural wood Roll up doors -

Western Red Cedar - Clr. polyurethane 

finish

MATERIALS AND FINISHES LEGEND:

7. RAILINGS / BALCONY: Powder coated

steel and natural wood top - bronze color to

doors and windows and clr. polyurethane finsh

8. OVERHANGS: Natural wood trellis-

4x12 douglas fir beams with clear polyurethane

finish

9.HARDSCAPE / DECKS:  poured

concrete and natural wood decks -

2x6 teak clr. polyurethane finish
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Photo 1 - View of project area from the northwest part of the parcel to northeast.

Photo 2 - View of project area from western edge of the parcel to north.
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Photo 3 - View of project area from the northern part of the parcel to the west.

Photo 4 - View of project area from southern part of the parcel to the west.
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Photo 5 - View of blufftop split rail fence from north to south.

Photo 6 - View of coastal bluff face from north to south. 
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Photo 7 - View of coastal bluff from south to north. 

Photo 8 - Oblique photo of coastal bluff and project site.
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Photo 9 - View of Dean Creek herbaceous cover from midslope of arroyo. 
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FI*nnlnS & Buttding llepnrtment
455 County Center,2nd Floor
*edwood City, California 94063
6501363-41S1 Fax650/363-4S49

Mail Drop PLN122

plnghldg0srncsov,org

wrrvw.co.san mateo.ca.us/planni ng

December 28,2018

CERTIFIED MAlL

California Coastal Commission
North Central Coast District Office
Attn: Ren6e Ananda
45 Fremont Street, Suite 2000
San Francisco, CA 94105

COUNry FILE NO.:

OWNER:

APPL!CANT:

NOTICE OF FINAL LOCAL DECISION
Pursuant to Section 6328.11.1(f) of the San Mateo County Zoning Regulations

EGEilVE
JAN 0 4 hlfi

"oo.?fl'53f,il,'As,oN

PLN2016-00444

ZUBAR LLC

CARLOS ZUBIETA

D

The above listed Coastal Development Permit was conditionally approved by the County of San Mateo
on 1211212018. The County appeal period ended on 1212712018. Local review is now complete.

This permit lS appealable to the California Coastal Commission.

!f you have any questions about this project, please contact Carmelisa Morales at (650) 363-1873 or
cjmorales@smcgov.org

tsa
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APPEAL PERIOD
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C0UilTYoTSAN MATE0
PLANNING AND BUILNING

455 County Center, 2nd Floor

Redwood City, CA 94063

650-599-73r.0 T

www.p la n n i n g.smcgov.orgDecember 24,2018

Carlos Zubieta
1725-AAbbott Kinney Blvd.
Venice, CA 90291

Dear Mr. Zubieta:

Subject:
File Number:
Location:
APN:

EGEIVE

LETTER OF DECISION
PLN 2016-00444
Arbor Lane, Moss Beach
037-123430

JAN 0 4 2019

CALIFORNIA
COASTAL COMMISSION

On December 12,2018 the San Mateo County Planning Commission considered an lnitial
Study and Mitigated Negative Declaration, pursuant to the California Environmental Quality Act,
and a Coastal Development Permit, Design Review, and Grading Permit, pursuant to Sections
6328.4 and 6565.3 of the County Zoning Regulations and Section 9283 of the County Building
Regulations, to allow construction of a new single-family residence with an attached gamge on
an undeveloped parcel located on Arbor Lane in the unincorporated Moss Beach area of San
Mateo County. This project is appealable to the California CoastalCommission.

Based on information provided by staff and evidence presented at the hearing, the Planning
Commission adopted the lnitial Study and Mitigated Negative Declaration and approved the
Design Review, Coastal Development Permit, and Grading Permit, County File Number PLN
2016-0044{ by making the required findings and imposing the modified conditions of approval
in Attachment A.

Any interested party aggrieved by the determination of the Planning Commission has the right of
appeal to the Board of Supervisors within ten (10) business days from such date of
determination. The appeal period for this matter will end at 5:00 p.m. on December 27,2018.

The approval of this project is appealable to the California Coastal Commission. Any aggrieved
person may appealthis decision to the California Coastal Commission within 10 working days
following the Coastal Commission's receipt of the notice of Final Local Decision. Please contact
the Coastal Commission's North Central Coast District ffice at4151904-5260 for further
information concerning the Commission's appea! process. The County and Coastal
Commission appea! periods are sequential, not concurrent, and together total approximately
one month. A project is considered approved when these appeal periods have expired and no
appeals have been filed.

D
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Sincerely,

€L--

Janneth Lujan
Planning Commission Secretary
Pc.d1212cc (ltem 2 Zubar, LLC)

cc: Btrilding lnspection Section
Department of Public Works
Environmental Health Department
Planning Director, City of Half Moon Bay
California Coastal Commission
Coastside Fire Protection District
Montara Water and Sanitary District
Zubar, LLC, Owner
Midcoast Community Council
Mr. and Mrs. Vespremi
Lennie Roberts, Committee for Green Foothills
Melinda King
Tatiana Barhar
Steven R. King
John Petroff
Jim Scheinberg
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County of San Mateo
Planning and Building Department

FINDINGS AND GONDITIONS OF APPROVAL

Permit or Project File Number: PLN 2016-00,144

Attrachment A

Hearing Date: December 12,2018

Adopted By: Planning CommissionPrepared By: Carmelisa Morales
Project Planner

1

2

3

4

5

FtitDtl{Gs

Reoardinq the Environmental Review. Found:

That the Planning Commission does hereby find that this Mitigated Negative Declaration
reflects the independent judgment of San Mateo County.

That the Mitigated Negative Declaration is complete, conect and adequate and prepared
in accordance with the Califomia Environmental Quality Act and applicable State and
County guidelines.

That, on the basis of the lnitial Study, comments received hereto, and testimony
presentod and considered at the public hearing, there is no substantial evidence that the
projec{, if subject to the mitigation meaaures contained in the Mitigated Negative
Declaration, will have a significant effect on the environment. The lnitial Study and
Mitigated Negative Declaration identify potential significant impacts to biological
resouroes, cultural resources, geology and soils, climate change, hydrology and water
quality, and noise. The mitigation measures contiained in the Miligated Negative
Declaration have been included as conditions of approval in this attachment. As
proposed and mitigated, the project would not resuh in any significant environmental
impac{s.

That the mitigation measures in the Mitigated Negative Declaration and agreed to by the
property owner and placed as conditions on the project have been incorporated into the
Mitigation Monitoring and Reporting Plan in conformance with the Califomia Public
Resources Code Section 21081.6.

That the project, as described in the application and accompanying materials required by
Sec{ion 6328.7 and as conditioned in accordance with Section 6328.14, conforms with
the plans, policies, requirements, and standards ofthe San Mateo County Local Coastal
Program. The plans and materials have been reviewed against the application
requirements of Section 6328.7 ofthe Zoning Regulations, and the project has been
conditioned to minimize impacts to the location of new development, sensitive habitats,
visual resources, hazards, and shoreline access in accordance with the components of
the Local Coastal Program. The projec{ was also recommended for approval by the
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Coastside Design Review Committee on November 9, 2017 in which the CDRC
determined that it is in compliance with all applicable Design Review Standards.

That where the project is located between the nearest public road and the sea, the project
is in conformity with the public access and public recreation policies of Chapter 3 of the
Coastal Act of 1976 (commencing with Section 30200 of the Public Resources Code).
The project parcel is subject to a 7s-foot wide scenic easement that crosses the front and
right side yards of the project parcel. This easement was imposed by the California
Coastal Commission and includes the declaration of Lot 1 1, the adjacent parcel west of
the poect parcel, within the easement for public access. The proposed projec{ will not
interfere with the public's right-of-access to the sea and therefore no provision for
shoreline access is required.

That the number of building permits for construction of single-family residences other than
for affordable housing issued in the calendar year does not exceed the limitations of
Policies 1.22 and '1.23 as stated in Section 6328.19. Staff anticipates that the building
permits to be issued for the 2018 calendar year will not exceed this limit, based on
estimates of cunent applications for building permits for this calendar year and those
received in 2017.

Reoardino the Desion Review. Found:

The project has been reviewed under and found to be in compliance with the Design
Review Standards for One-Family and Two-Family Residential Development in the
Midcoast under Section 6565.20 of the San Mateo Coung Zoning Regulations,
specifically elaborated as follows:

The size ofthe house was reduced in footprint in the interest of preseruing the
views of the neighborhood. The second story of the house was reduced and the
deck was relocated to the back of the property to preserve privacy and minimize
visual impac{s from many of the neighboring homes. Additionally, the CDRC
recommends reducing the rear doorway from double doors to a single door to allow
for a reduction in square footage in the living and guest rooms and to shift the first
floor by the width of the doorway. This minor modification will achieve a sizable
reduction in square footage and will be more in line with neighboring struc{ures.

As proposed and conditioned, the project includes downward-directed exterior
lighting that is architecturally integrated with the house's design, style, material and
colors, and is designed and located so light and glare are directed away from
neighbors and confined to the property. Condition No. 5.a. requires the reduction
of Dark Sky-compliant light fixtures in the front entry by one light fixture. Condition
No. 5.b. also limits the Dark Sky-compliant light fixtures in the front yard area to not
exceed 12 inches in height.

As proposed and conditioned, the landscape plan has been revised and is
consistent with recommendations presented by the Coastside Design Review
Committee in their July 13,2017 meeting such as revising the plant plan to include
only plants that are suitable for an exposed marine environment.

7

I

a

b

c
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Reoardino the Gradino Ordinance. Found:
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I That the granting of the permit will not have a significant adverse effect on the
environment. An lnitial Study and Mitigated Negative Declaration was prepared and
circulated for this project in compliance with the Califomia Environmental Quality Act.
Although the proposed projec{ could have a significant effect on the environment, the
impacts will be less than significant with the implementation of mitigation measures,
included as conditions of approval.

10. That the projec{ conforms to the criteria of Chapter 5 (Regulations for Exavating,
Grading, Filling, and Clearing on Lands in Unincupuated San Mateo County) ol the
County Building Regulations including the standards referenced in Sec'tion 9296. The
project, as proposed and conditioned, conforms to the standards in the County Building
Regulations, including timing of grading ac{ivity, erosion and sediment control, and dust
control. The projec{ has also been reviewed and conditionally approved by the
Department of Public Works and the Building lnspection Section's Geotechnical
Consultant.

11. That the projec{ is consistent with the General Plan. The project parcel has a General
Plan land use designation of Medium Density Residentialwithin an urban area (6.1 - 8.7
dwelling units per acre). Although the proposed single-family residence, an allowed use
of this land use designation will have a lower density (3.04 dwelling units per acre) than
the allowed density for this land use designation, the residence meets all other locational
criteria including its location within an existing medium density area, near major
transportation conidors, and outside of areas within high perceived noise levels, and the
availability of adequate public services and facilities. Additionally, as proposed and
conditioned, the project complies with all applicable General Plan policies regarding
urban land use, visual rcsources, water supply and wastewater, and vegetative, water
fish, and wildlife resour@s.

'12. That the project is consistent with the provisions of the Significant Tree Removal
Ordinance, the provisions of which must be considered and applied as parl of
the planning permit approval prccess (Significant Tree Removal Ordinance Section
12.020.1(e)). The applicant will plant three trees of at least lSgallon stock each forthe
two significanFsized trees proposed for removal. One of the three trees will be planted in
the rear yard area to help with creek bank stabilization. The species of all trees to be
planted are required to be native and drought resistant and will be subjec{ to the review
and approval of the Community Development Director. Furthermore, as required by the
County Arborist, a qualified arborist will recommend proper removal methods for the tree, closest to the creek slope edge, supervise the removal of the two significant-sized trees,
and prepare a report on the analysis and recommendations for the projec{ that will be
subject to review and approval by the County Planning Department.

The projec't shall be constructed in compliance with the plans approved and reviewed by
the Coastdde Design Review Committee on November 9, 2017. Any changes or
revisions to the approved plans shall be submitted to the Design Review Officer for
review and approval prior to implementation. Minor adjustrnents to the project may be
approved by the Design Review Officer if they are consistent with the intent of and are in
substantial conformance with this approval. Altematively, the Design Review Officer may

1

5 A-2-SMC-19-0002
Exhibit 4 

Page 6 of 21



2

3.

refer consideration of the revisions to the Coastside Design Review Commiftee, with
applicable fees to be paid.

The Coastal Development, Design Review, and Grading Permit final approval shall be
valid for five (5) years from the date of approval, in which time a building permit shall be
issued and a completed inspection (to the satisfaction of the Building lnspector) shall
have occuned within 180 days of its issuance. The design review approval may be
extended by one 1-year incremer* with submittal of an application for permit extension
and payment of applicable extension fees sixty (60) days prior to the expiration date.

The construction of any shoreline protective device(s) for the purpose of protecting the
development approved in this prcject including, but not limited to, the approved building
and associated foundation, and all future development on this property in the event that
these structures are threatened with imminent damage or destruction from coastral
hazards including, but not limited to, episodic and long-term shoreline retreat and coastal
erosion and bluff and geologic instability is prohibited. Prlor to the issuance of the
bullding permit for this project, the property owner shall record a deed restriction on
the subject property prohibiting the construction of any shoreline protec{ive devices for
the subject project and any futurc development on the subject property and submit a copy
of the recorded document to the Planning and Building Department.

The applicant shall include the approval letter on the top pages ofthe building plans.

The applicant shall indicate the following on plans submitted for a building permit, as
stipulated by the Coastside Design Review Committee:

Reduce front entry Dark Sky-compliant light fixtures by one light fixture.

Dark Sky-compliant light fixtures in front yard area shall not exc€ed 12 inches in
height.

Consider the environmental benefits of preserving instead of removing the 36"
diameter at breast height (dbh) cypress tree at the rear of the property located
close to the creek edge.

Consider reducing the rear doorway from double doors to a single door to allow for
a reduc{ion in square footage in the living and guest rooms and to shift the first floor
by the width of the doorway. This minor modification will achieve a sizable
reduction in square footage and be more in line with neighboring structures.

The applicant shall apply for a building permit and shall adhere to all requirements from
the Building lnspection Section, Department of Public Works, C,oastside Fire Protection
District, and Building lnspection Section's Geotechnical Consultant.

At the building permit stage, a boundary survey is required.

The applicant shall provide Tinished floor elevation verification' to certiry that the struc'ture
is actually constructed at the height shown on the submitted plans. The applicant shall
have a licensed land surveyor or engineer establish a baseline elevation datum point in
the vicinity of the construction site.

4.

5.

a,

b.

c.

d

rn

7
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The applicant shall maintain the datum point so that it will not be disturbed by the
proposed construction activities until final approval of the building permit.

This datum point and its elevation shall be shown on the submitted site plan. This
datum point shall be used during construction to veriry the elevation of the finished
floors relative to the existing natural or to the grade of the site (finished grade).

Prior to the County Planning Department approval of the building permit
application, the applicant shall also have the licensed land surveyor or engineer
indicate on the construction plans: (1) the natural grade elevations at the
significant comers (at least four) of the footprint of the proposed structure on the
submitted site plan, and (2) the elevations of proposed finished grades.

ln addition, (1) the natural grade elevalions at the significant corners of the
propos€d sitructure, (2) the finished floor elevations, (3) the topmost elevation of the
roof, and (4) the garage slab elevation must be shown on the plan, elevations, and
cross-section (if one is provided).

Once the building is under construction, prior to the below floor framing inspection
or the pouring of the concrete slab (as the case may be) for the lowest floo(s), the
applicant shall provide to the Building lnspection Section a letter from the licensed
land surveyor or engineer certifying that the lov\€st floor height, as constructed, is
equal to the elevation specified for that floor in the approved plans. Similarly,
certifications on the garage slab and the topmost elevation of the roof are required.

lf the actual floor height, garage slab, or roof height, as constructed, is different
than the elevation specified in the plans, then the applicant shall cease all
construction and no additional inspections shall be approved until a revised set of
plans is submitted to and subsequently approved by both the Building Official and
the Community Development Director.

A survey verification letter will be required during the construction phase of this project.
Once the building permit has been issued and the forms have been set, the surveyor of
record shall field measure the setback dimensions of the set forms from applicable
property lines and oompose a survey verification letter, with stamp and signature, of the
field measurements to be submitted to the Planning and Building Department for review
and approval.

10. At the building permit stage, a Tree Protection Plan shall be submitted shoiving the
accurate driplines of all trees within and near the project site. All trees that have been
removed or are proposed for removal and all trees to be preserved shall be labeled.

11. Trirc (2) significant-sized trees (36-inch dbh and one 27-inch dbh Monterey cypress trees)
have been approved for removal. Removal of these trees may occur upon final approval
of the building permit for this project. At the building permit stage, a qualified arborist
shall be consulted to recommend proper removal methods for the 36-inch dbh tree. The
arborists analysis and recommendations shall be submifted at the building stage in the
form of a report and be subject to review and approval by the Planning Department.

12. The applicant shall be responsible for planting three (3) trees of at least 1s{allon stock
each prior to obtaining the final building inspection for the associated building permit.

a

b

c

d

e

T

I
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One of the three trees shall be planted in the rear yard area to help with creek bank
stabilization. The species of all trees to be planted shall be native, drought resistant, and
subject to the review and approval of the Commun'tty Development Director.

13. lnstallation ofthe approved landscape plan is required priorto final building inspection.

14. The landscape plan shall comply with the Water Efficient Landscape Ordinance (WELO):

a At the building permit application stage, the project shall demonstrate compliance
with the Water Efficient Landscape Ordinance (WELO) and provide the required
forms. WELO applies to new landscape prcjects equal to or greater than 500 sq. ft.
A prescriptive checklist is available as a compliance option for projects under 2,500
sq. ft. WELO also applies to rehabilitated landscape projects equal to or greater
than 2,500 sq. ft.

The following restrictions apply to projects using the prescriptive checklist:

(1) Comoost: Project must incorporate compost at a rate of at least four (4)
cubic yards per 1,000 sq. ft. to a depth or 6 inches into landscape area
(unless contra-indicated by a soil test).

(2) Plant Water Use (Residential): lnstall climate adapted plants that require
occasional, little, or no summer water (average WUCOLS plant factor 0.3) for
75% ofthe plant area excluding edibles and areas using recycled water.

(3) @!gh: A minimum 3-inch layer of mulch should be applied on all exposed
soil surfaces of planting areas, except in areas of turf or creeping or rooting
groundcovers.

(4) fgd: Total turfarea shall not ex@ed 25o/o ollhe landscape area. Turf is not
allowed in non-residential projects. Turf (if utilized) is limited to slopes not
exceeding 25o/o and is not used in parkways less than '10 feet in width. Turf,
if utilized in parkways, is irrigated by sub-surface irrigation or other
technology that prevents overspray or runoff.

(5) lrriqation System: The property shall certify that lrrigation controllers use
evapotranspiration or soil moisture data and utilize a rain sensor; lrigation
controller programming data will not be lost due to an intemrption in the
primary power source; and Areas less than 10 feet in any direction utilize
sub-surfiace inigation or other technology that prevents overspray or runoff.

15. The exterior color samples submitted to the Coastside Design Review Committee are
approved. Color verification shall occur in the field after the applicant has applied the
approved materials and colors but before a final inspection has been scheduled.

16. All new power and telephone utility lines from the street or nearest existing utility pole to
the main dwelling and/or any other structuro on the property shall be placed underground.

The applicant shall include an erosion and sediment control plan to comply with the
County's Erosion Control Guidelines on the plans submitted for the building pemit. This
plan shall identiry the type and location of erosion control measures to be installed upon
the commencement of construction in order to maintain the stability of the site and

8
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prevent erosion and sedimentation off-site. A separate tree protec{ion plan may also be
required as part of the building permit. Species and size of trees shall be indicated on the
plan (size shall be measured by diameter at breast height (dbh) method).

'18. Once approved, ercsion and sediment control measures of the ercsion control plan shall
be installed prior to beginning any work and maintained throughout the term of the
grading permit and building permit as confirmed by the County through a pre-site
insp€ction if project initiation occurs immediately prior to or during the u,et season.
Failure to install or maintrain these measures will result in stoppage of construction until
the corrections have been made and fees paid for staff enforcement time.

19. An Erosion Control and/or Tree Protection Pre-Site lnspection shall be conducted prior to
the issuance of a grading permit "hard card" and building permit to ensure the approved
erosion control and/or tree protection measures are installed adequately prior to the start
of ground disturbing ac{ivities.

20. No site disturbance shall occur, including any grading, until a building permit has been
issued.

21. The proposed project is subject to Provision C.3.i of the Coun!/s Municipal Regional
Stormwater Permit and therefore shall implement at least one of the following site design
measures listed below:

Direct roof runoff into cistems or rain banels and use rainwater for irrigation or
other non-potable use.

Direct roof runoff onto vegetated areas.

Direct runoff from sidewalks, walkways, and/or patios onto vegetated areas.

Direct runoff from driveways and/or uncovered parking lots onto vegetated areas

Construc{ sidewalks, walkways, and/or patios with permeable surfaces.

Construct bike lanes, driveways, and/or uncovered pa*ing lots with permeable
surfaces,

No grading activities shall commence until the applicant has b6en issued a grading permit
'Hard Card," which will only be issued concunently with the associated building permit.

23. No grading shall be allowed during the wet weather season (October 1 through April 30)
to avoid increased potential soil erosion, unless the applicant applies for an Exception to
the Winter Grading Moratorium and the Community Development Director grants the
exception. Exceptions will only be granted if dry weather is forecasted during scheduled
grading operations, and the erosion control plan includes adequate winterization
measures (amongst other determining factors).

24. The site is considered a Construction Stormwater Regulated Site (SWRS). Any grading
activities conduc'ted during the wet weather season (October 1 to April 30) will require
monthly erosion and sediment control inspections by the Building lnspection Section, as
well as prior authorization from the Community Development Direc{or to conduc't grading
during the wet weather season.

a

b.

c.

d.

e.

1.

22
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25. The provision of the San Mateo County Grading Ordinance shall govem all grading on
and adjacent to this site. Per San Mateo County Ordinance Section 9296.5, all
equipment used in grading operations shall meet spark anester and firefighting tool
requirements, as specified in the California Public Resources Code.

26 The engineer who prepared the approved grading plan shall be responsible for the
inspection and certification of the grading as required by Sec{ion 9297.2 of the Grading
Ordinance. The engineeis responsibilities shall include those relating to non-compliance
detailed in Section 9297.4 of the Grading Ordinance.

27. Erosion and sediment control during the course of grading work shall be installed and
maintained according to a plan prepared and signed by the engineer of record, and
approved by the Department of Public Works and the Cunent Planning Section.
Revisions to the approved erosion and sediment control plan shall be prepared and
signed by the engineer, and must be reviewed and approved by the Department of Public
Works and the Current Planning Section.

28 It shall be the responsibility of the engineer of record to regularly inspect lhe erosion
control measures for the duration of all grading activities, especially after major storm
events, and determine that they are functioning as designed and that proper maintenance
is being performed. Deficiencies shall be immediately conected, as determined by and
implemented under the observation of the engineer of record.

29 To reduce the impac{ of construction activities on neighboring properties, comply with the
following:

All debris shall be contained on-site; a dumpster ortrash bin shall be provided on
site during construciion to prevent debris from blowing onto adjacent properties.
The applicant shall monitor the site to ensure that trash is picked up and
appropriately disposed of daily.

a

b

c

The applicant shall remove all construction equipment from the site upon
completion ofthe use and/or need of each piece of equipment wfiich shall include
but not be limited to tractors, back hoes, cement mixers, etc.

The applicant shall ensure that no construction related vehicles impede through
traffic along 46sr Lane. All construction vehicles shall be parked on-site outside of
Arbor Lane, or in locations which do not impede safe access along Arbor Lane.
There shall be no ovemight storage of construction vehicles or equipment on Arbor
Lane.

During project construction, the applicant shall, pursuant to Chapter 4.100 of the San
Mateo County Ordinance Code, minimize the transport and discharge of stormwater
runoff from the construction site into storm drain systems and adjacent water bodies by:

Stabilizing all denuded areas and maintaining erosion control measures
continuously bet\,veen Oc-tober 1 and April 30.

Storing, handling, and disposing of construction materials and wastes properly, so
as to prevent their contact with stormwater and watercourses,

30

a

b
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c Controlling and preventing the discharge of all potential pollutants, including
pavement cutting wastes, paints, concrete, petroleum producb, chemicals, wash
water or sediments, and non-stormwater discharges, to storm drains and
watercourses.

Using sediment controls or filtration to remove sediment when dewatering site and
obtaining all necessary permits.

Avoiding cleaning, fueling, or maintaining vehicles on-site, except in a designated
area where wash water is contained and treated.

Delineating with field markers clearing limits, easements, setbacks, sensitive or
critical areas, buffer zones, trees, and drainage @urses.

Protecting adjacent properties and undisturbed areas from construction impacts
using vegetative buffer strips, sediment barfiers or filters, dikes, mulching, or other
measures as appropriate.

h. Performing clearing and earth moving activities only during dry weather.

Limiting and timing application of pesticides and fertilizers to prevent polluted
runoff.

d

e

f.

s

t.

Limiting construction ac@ss routes and stabilizing designated access points.

Avoiding tracking dirt or other materials off-site; cleaning off-site paved areas and
sidewalks using dry sweeping methods.

The contractor shall train and provide instruction to all employees and
subcontractors regarding the Construction Best Management Prac{ices.

31. Mitiqation Measure l: The applicant shall submit an Air Quality Best Management
Practices Plan to the Planning and Building Department prior to the issuance of any
grading permit "hard card" or building permit that, at a minimum, includes the "Basic
Construction Mitigation Measures'as listed in Table 8-1 of the BAAQMD Califomia
Environmental Quality Act (CEQA) Guidelines (May 2011). The following Bay Area Air
Quality Management District Best Management Practices for mitigating construction-
related cdteria air pollutants and precursors shall be implemented prior to beginning any
grading and/or consfruction ac'tivities and shall be maintained for the duration of the
projec{ grading and/or construction activities:

All exposed surfaces (e.9., parking areas, staging areas, soil piles, graded areas,
and unpaved access roads) shall be watered two times per day.

All haul trucks transporting soil, sand, or other loose material off-site shall be
covered.

All visible mud or dirt track-out onto adjacent public roads shall be removed using
wet power vacuum street sweepers at least once per day.

d. All vehicle speeds on unpaved roads shall be limited to 15 miles per hour.

j.

k

a

b.

c.
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32

e

f

o

h

c.

d

e

f.

g

ldling times shall be minimized either by shutting equipment off when not in use or
reducing the maximum idling time to 5 minutes (as required by the California
Airbome Toxics Conaol Measure Title 13, Section 2485, of California Code of
Regulations). Clear signage shall be provided for construction workers at all
access poinh.

Roadways and building pads shall be laid as soon as possible after grading unless
seeding or soil binders are used.

ldling times shall be minimized either by shutting equipment or vehicles off when
not in use or reducing the maximum idling time to 5 minutes (as required by the
Califomia Airborne Toxics Contrcl Measure Title 13, Section 2485, of California
Code of Regulations). Clear signage shall be provided for construction workers at
all access points.

All construction equipm€nt shall be maintained and properly tuned in accordance
with manufacturer's specifi cations.

i. Minimize the idling time of diesel powered construction equipment to two minutes.

Post a publicly visible sign with the telephone number and pe6on to contact at the
Lead Agency regarding dust complaints. This person shall respond and take
corrective action within 48 hours. The Air District s phone number shall also be
visible to ensure compliance with applicable regulations.

llitiodion lleasure 2: The applicant shall submit a dust control plan to the Planning
Department for review and approval prior to the issuance of a building permit for the
project. The approved plan shall be implemented for the duration of any grading,
demolition, and construction activities that generate dust and other airbome particles.
The plan shall include the following control measures:

Water all active construction areas at least twice daily.

Water or cover stockpiles of debris, soil, sand, or other materials that can be blown
by the wind.

Cover all trucks hauling soil, sand, and other loose materials, or require all trucks to
maintain at least 2.feet of freeboard.

Apply water three times daily, or apply (non-toxic) soil stabilizers on all unpaved
access roads, parking, and staging areas at the construction sites. Also,
hydroseed or apply non-toxic soil stabilizers to inactive construction areas.

Sweep daily (preferably with water sweepers) all paved access roads, parking, and
staging areas at the construction sites.

Sweep adjacent public streets daily (preferably with water sweepers) if visible soil
material is canied onto them.

Enclose, cover, water twice daily, or apply non-toxic soil binders to exposed
stockpiles (dirt, sand, etc.).

a

b
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h

t.

Limit traffic speeds on unpaved roads within the project parcel to 15 miles per hour
(mph).

San Francisco garter snakes be handled, relocated, or otheMise harmed or harassed at
any time. San Mateo County, United Stated Fish and Wildlife Service, and Califomia

33.

lnstall sandbags or other erosion control measures to prevent silt runoff to public
roadways.

j. Replant vegehtion in disturbed areas as quickly as possible.

Within 48 hours prior to the onset of any project-related activities,
a qualified biologist should conduct a pre-construction survey ofthe project area to
ensure that no California red-legged frogs or San Francisco garter snakes are present. ln
addition, immediately prior to vegetation removal or other construction ac{ivities, a
qualified biologist familiar with the habitat requirements of Califomia red-legged frogs and
San Francisco garter snakes shall conduct a pre-construction survey to determine
whether any of these species is located within the project area.

A minimum 3-foot high exclusion fence shall be installed around
the limits of construction, including clearing, grading, and staging, unless otherwise
directed by San Mateo County, United States Fish and Wildlife Service, or Califomia
Department of Fish and Wildlife, to create a banier to prevent the Califomia red-legged
frog and San Francisc,o garter snake from entering the project site. No polymesh or
similar materials shall be used as fencing materials. The fencing should be removed only
when all construction equipment is removed fiom the project site. Fencing shall be
inspected and any opening shall be repaired immediately. lf openings are found, the
projec{ area shall be inspected by a biological monitor to ensure that special-status
species have not entered the project area. The designated biological monitor may be a
construction team manager or supervisor trained in the identification of special-status
species.

35. Vegetation or other materials shall not be stockpiled at the
projec{ site as it provides potential hiding areas for Califomia redJegged frogs, San
Francisco garter snakes, and other wildlife species. Vegetation shall be placed directly
into a disposal container and removed from the construction area, as practicable. lf
vegetation is stockpiled on the ground, removal shall be conducted under the supervision
of a qualified biologist.

36. Mitioation Measure 6: To avoid, minimize, and mitigate impac{s to the Califomia red-
legged frogs, San Francisco garter snakes, and their respective habitatsi a rirorker
education program and/or education materials prepared by a qualified biologist shall be
provided to all workers prior to onset of construc{ion activities.

37. E$oatlon-!,teasq9jz: lf required by San Mateo County, Califomia Department of Fish
and Wildlife, or United States Fish and Wildlife Service, a biological monitor shall inspect
the projec{ area prior to th€ beginning of construction activities to ensure that the
Califomia red-legged frogs and San Francisco garter snakes have not entered the project
area. The designated biological monitor may be a construction team manager or
supervisor trained in the identification of special-status species.

Under no circumstances should California red-legged frogs and

u.

38.
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39.

Department of Fish and Wildlife shall be notified immediately upon discovery of these
species in the project site or sunounding area.

Prior to the start of vegetation removal, a qualified biologist
familiar with the San Francisco dusky-footed woodrat and its habitat requirements shall
survey for their nests within or immediately adjacent to the potential habitat (i.e" poison
oak scrub).

a. lf no nests are observed, no further mitigation is required.

b. lf nests are observed, but would not be direc'tly impacted by construction activities'
a qualified biologist shall establish a 1o-ft. buffer around the nests using exclusion
fencing to ensure that they are not accidentally destroyed by construction activities.
Exclusion fencing shall remain in place until project completion.

c. lf a nest is observed within the vegetation clearing area, a qualified biologist shall
disassemble the nest by hand and relocate and reconstruct the nest away from the
construction area.

40. Mitisatlon illoasure 10: lf trees are removed or pruned, a qualified biologist shall
conduct a pre-construction bat roost survey to determine if baB are present in the trees
on or near the project parcel. lf bats are detected, suitable measures to avoid and/or
exclude bats shall be determined by the Califomia Department of Fish and Wildlife.

archaeological resources be encountered during site grading or other site work, such
work shall immediately be halted in the area of discovery and the poect sponsor shall
immediately notify the Community Development Director of the discovery. The applicant
shall be required to retain the services of a qualified archaeologist for the purpose of

41. Mitiqation measurs 1'l: Where sediment and erosion control materials are installed,
repaired, or removed (i.e., wattles, sih fences, etc.), a qualified biologist should check the
work area to ensure that sensitive species are not present or entrapped. Polymesh
and/or other similar materials should not be used as these can entrap or snag reptiles,
amphibians, or other small animals.

42. Mltlqation easure 12: lf the construction activities coincide with the nesting bird
season (February 1 to September 15), pre-construction nesting bird surveys shall be
conducted by a California Department of Fish and Wildlife-approved biologist no more
than 10 days prior to planned construc{ion ac{ivities in order to locate nests within and
adjacent to the proposed construction area. For all migratory bird species, the survey will
include nesting birds within a 100-ft. radius from the p@ect site.

lf no activ€ nests are detected, construction activities may take place as scheduled.

lf an active nest is observed, the project shall be modified as necessary to avoid
direct take of identified nest, eggs, and/or young. Modmcations may include
establishment of protective buffer as determined by a qualified biologist. Typical
protective buffer zones are 50 feet for passerine nests and 250 feet for raptors. lf
construction activities are significantly impacted by the buffer zones, Califomia
Department of Fish and Wildlife shall be contacted to request a reduced buffer that
would still protect nesting birds.

ln the event that should cultural, paleontological, or

a.

b.

t4
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recording, protecting, or curating the discovery as appropriate. The cost of the qualified
archaeologist and of any recording, protecting, or curating shall be bome solely by the
project sponsor. The archaeologist shall be required to submit to the Community
Development Director for review and approval a report of the findings and methods of
curation or protection of the resour@s. No further grading or site work within the area of
discovery shall be allowed until the preceding has occuned. Disposition of Native
American remains shall comply with CEQA Guidelines Section 15064.5(e).

44. Mitiqation ]f,easure 14: The design of the proposed development (upon submittal of the
building permit) on the subject parcel shall generally follow the recommendations cited in
the Geotechnical and Geologic lnvestigation prepared by Michelucci & Associates, lnc.
and its subsequent updates regarding seismic criteria, grading, drilled piers, slab-on
grade construction, and surface drainage. Any such changes to the recommendations by
the projec{ geotechnical engineer cited in this report and subsequent updates shall be
submitted for review and approval by the County's geotechnical engineer.

45. iiitiqation Measure l5: Prior to the issuance of the building permit for the proposed
project, the applicant shall submit to the Planning Department and the Department of
Public Works, for review and approval, erosion and drainage control plans that show how
the transport and discharge of soil and pollutants ftom and within the project site will be
minimized. The plans shall be designed to minimize potential sources of sediment,
control the amount of runoff and its ability to carry sediment by diverting incoming flows
and impeding intemally generated flows, and retain sediment that is picked up on the
project site through the use of sediment-capturing devices. The plans shall also limit
application, generation, and migration of toxic substances, ensure the proper storage and
disposal of toxic materials, and apply nutrients at rates necessary to establish and
maintain vegetation without causing significant nutrient runoff to surface waters. Said
plan shall adhere to the San Mateo Countywide Stormwater Pollution Prevention Program
'General Construc{ion and Site Supervision Guidelines,' including:

Sequence construction to install sediment-capturing devices first, followed by runoff
control measures and runoff conveyances. No construction activities shall begin
until after all proposed measures are in place.

Minimize the area of bare soil exposed at one time (phased grading).

Clear only areas essential for construclion.

Within fwe (5) days of clearing or inactivity in construction, stabilize bare soils
through either non-vegetative Best Management Practices (BMPs), such as
mulching, or vegetative erosion control methods, such as seeding. Vegetative
erosion control shall be established within two (2) weeks of seeding/planting.

Construction entrances shall be stabilized immediately after grading and frequently
maintained to prevent ercsion and to control dust.

Control wind-born dust through the installation of wind baniers such as hay bales
and/or sprinkling.

Soil and/or other construction-related material stockpiled on-site shall be placed a
minimum of 200 feet, or to the extent feasible, from all wsuands and drain courses.
Stockpiled soils shall be covercd with tarps at all times of the year.

a.

b.

c.

d.

e.

f

[l
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h. lntercept runoff above disturbed slopes and convey itto a permanent channel or
storm drains by using earth dikes, perimeter dikes or swales, or diversions. Use
check dams where applopriate.

Provide protection for runoff crnveyance outlets by reducing flow velocity and
dissipating flow energy.

Use silt fence and/or vegetated filter strips to lrap sediment contained in sheet flow.
The maximum drainage area to the fence should be 0.5 acres or less per 100 feet
of fence. Sih fences shall be inspected regularly and sediment removed when it
reaches 1/3 the fence height. Vegetated filter strips should have relatively flat
slopes and be vegetated with erosion-resistant species.

Throughout the construction period, the applicant shall conduct regular insp€ctions
of the condition and operational status of all structural BMPs required by the
approved erosion control plan.

I.

j

k.

l. No erosion or sediment control measures will be placed in vegetated areas.

Environmentally-sensitive areas shall be delineated and protected to prevent
construction impacts.

Control of fuels and other hazardous materials, spills, and litter during construc{ion.

Preserve existing vegetation whenever feasible.

46. lliitioation Measure 16: Noise sources associated with demolition, construction, repair,
remodeling, or grading of any real property shall be limited to the hours from 7:00 a.m. to
6:00 p.m., weekdays and 9:00 a.m. to 5:00 p.m., Saturdays. Said activities are prohibited
on Sundays, Thanksgiving, and Christmas (San Mateo Ordinance Code Section
4.88.360). Noise levels produced by construction activities shall not exceed the 80dBA
level at any one moment.

47. Should any traditionally or culturally affiliated Native American
tribe respond to the County's issued notification for consuhation, such process shall be
completed and any resulting agreed upon measures for avoidance and preservation of
identified resources be taken prior to implementation of the project.

48. Itiltiqation Measure l8: ln the event that tribal cultural resources are inadvertently
discovered during project implementation, all work shall stop until a qualified professional
can evaluate the find and recommend appropriate measures to avoid and preserve the
resource in place, or minimize adverse impacts to the resource, and those measures
shall be approved by the Current Planning Section prior to implementation and continuing
any work associated with the p@ect.

49. Mitiqation lllleasure 19: Any inadvertently discovered tribal cultural resources shall be
treated with culturally appropriate dignity taking into account the tribal cultural values and
meaning ofthe resource, including, but not limited to, protecting the cultural character and
integrity ofthe resource, protecting the traditional use ofthe resource, and protecting the
confidentiality of the resource.

m

n.

o.
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50. Prior to the issuance of the building permit, the applicant shall have prepared, by a
registered civil engineer, a drainage analysis of the proposed prcject and submit it to the
Civil Section of the County Planning and Building Department for review and approval.
The drainage analysis shall consist of a written nanative and a set of plans. The flow of
the stormwater onto, over, and offofthe property shall be detailed on the plan and shall
include adjacent lands as appropriate to cleady depict the pattem of flow. The analysis
shall detailthe measures necessary to certfi adequate drainage. Postdevelopment
flows and velocities shall not exceed those that existed in the predeveloped state.
Recommended measures shall be designed and included in the improvement plans and
submitted to the Civil Section of the County Planning and Building Department for review
and approval.

51. Prior to the issuance of the building permit, the applicant shall submit a driveway "Plan
and Profile,' to the Department of Public Works, showing the drivaivay access to the
parcel (garage slab) complying with County Standards for driveway slopes (not to exceed
20%) and to County Standards for driveways (at the property line) being the same
elevation as the center of the access roadway. When appropriate, as determined by the
Department of Public Works, this plan and profile shall be prepared from elevations and
alignment shown on the roadway improvement plans. The driveway plan shall also
include and show specific provisions and details for both the existing and the proposed
drainage patterns and drainage facilities.

52. No proposed construction work within the County right-of-way shall begin until County
requirements for the issuance of an encroachment permit, including review of the plans,
have been met and an encroachment permit issued. Applicant shall contact a
Department of Public Works lnspec{or 48 hours prior to commencing work in the right-of-
way.

53. Prior to the issuance of the building permit, the applicant will be required to provide
payment of'roadway mitigation fees" based on the square footage (assessable space) of
the proposed building per Ordinance No. 3277.

il. The applicant shall provide sidewalks along the edge of the property to conform with
existing sidewalks pursuant to County Standards.

55. At the building permit stage, all Coastside Fire Protection District (Fire) conditions of
approval and requirements shall be incorporated into the building plans. The applicant
shall be responsible for notifying the project's contractor, architect, and engineer of these
conditions of approval and requirements.

56. All buildings with a street address shall have the number of that address on the building'
mailbox, or other type of sign at the driveway entranc,e in such a manner that the number
is easily and clearly visible from either direction of travel from the street. New residential
buildings shall have intemally illuminated address numbers confasting with the
background so as to be seen from the public right-of-way fronting the building.
Residential address numbers shall be at least 6 feet above the finished surface of the
driveway. An address sign shall be placed at each break of the road where deemed
applicable by Fire. Numerals shall be contrasting in color to their back€round and shall
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be no less than 4 inches in height, and have a minimum 3/4-inch stroke. Remote signage
shall be a 6-inch x 18-inch green reflective metal sign.

57. A fire flow of 1,000 gallons per minute (gpm) for 2 hours with a 20 pounds per square inch
(psi) residual operating pressure must be available as specified by additional projec{
conditions to the project site. The applicant shall provide documentation including
hydrant location, main size, and fire flow report at the building permit application stage.
An lnspection is required prior to Fire's final approval of the building permit or before
combustibles are brought on site.

58 A fuel break/fire break shall be maintained around and adjacent to such buildings or
structures by removing and clearing away flammable vegetation for a distrance of not less
than 30 feet and up to 100 feet around the perimeter of all structures, or to the property
line, if the property line is less than 30 feet from any structure.

59. The applicant shall install the proper occupancy sepamtions pursuant to cunent Califomia
Building and Residential Codes. At the building permit stage, building plans shall include
listing and construction details. lnspections will occur throughout construction and prior to
Fire's final approval of the building permit.

60. All roof assemblies shall have a minimum CLASS-B fire resistive rating and be installed in
accodance with the manufacture/s specifications and current California Building and
Residential Codes.

61 Smoke alarms and carbon monoxide detectors shall be installed in accordance with the
Califomia Building and Residential Codes. This includes the requirement for hardwired,
interconnected detectors equipped with battery backup and placement in each sleeping
room in addition to the corridors and on each level ofthe residence.

62. An approved Automatic Fire Sprinkler System meeting the requirements of National Fire
Protection Association (NFPA)-13D shall be installed for this project. The fire sprinkler
plans shall be submitted to the San Mateo County Building Department for review and
approval.

63. An interior hom/strobe and exterior audible alarm activated by automatic fire sprinkler
system water flow shall be installed in all residential systems. All hardrlrare must be
included on the submitted fire sprinkler plans.

64. The applicant shall contact the Fire Marshal's Office at 6501/2&,5213 to schedule a Final
lnspection prior to occupancy and final inspection by a Building lnspector. A minimum
72-hour notice is required.

Environmental Health Services

65 Upon obtaining approval of the planning p€rmits required forthis project, the applicant
shall obtain a well abandonment permit from the Environmental Heafth Services and
properly abandon the existing well on the prop€rty to the satisfaction ofthe Environmental
Health Services.
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66. At the building permit stage, the applicant shall submit a payment of $940.00 for the
additional geotechnical review conducted during the planning permit stage.

67. At the building permit stage, the poect geotechnical engineer shall provide a finalized
foundation design that will take into account bluff retreat and creek slope stability. The
design shall be submitted to the Building lnspection Section for review and approval.

68. At the building permit stage, the project geotechnical engineer shall review the drainage
design to ensure there is no adverce impact on either the bluff side or creek side of the
subject parcel since no piezometer will be established on the parcel.

69. Prior to the start of construc{ion, a licensed surveyor shall locate and stake the positions
of two monuments located along the projected 2:1 creek setback line as recommended
by the project geotechnical engineer and outlined in the Post4onstruction Creek Bank
Observation letter prepared by Michelucci & Associates, lnc. dated September 17,2018.
The projec't contractor shall drive and set flush to the finish grade a minimum of 3-foot
long metal stake at these two locations.

70. Prior to the start of construction, a licensed civil engineer or geologist or designated
member of the professional's staff shall visit the projec{ site and confirm the monument
placement and measure the distance of each monument to the face of the adjacent
residence foundation. The closest point of the residence to the creek setback line shall
also be surveyed so that monitoring can begin as construc{ion commences and during
the course of construction. A lefter documenting the monument placement and
measurements shall be prepared and submitted to the County. The lefter shall be
reviewed and approved by the County prior to the issuance of the building permit.

7',l A California licensed professional shall visit the prcject site in February and May of each
year of the subsequent 10 years after project completion. The professional shall measure
the approximate distance to the top of the creek bank and document the top of the bank
with photographs. The professional shall prepare a letter with photographs detailing the
observations and recommendations, if any. The letter and payment of applicable review
fees shall be submitted to the County for review and approval. lf the letter and payment
are not submifted to the County within 30 days of the site visit, a Notice of Violation on the
property shall be recorded in the Office of the County Recorder for noncompliance. lf
slope movement of more than 2 feet is observed during a site visit, the project
geotechnical engineer shall prepare and implement an emergency response program for
review and apprcval by the County. lf there are no significant changes to the creek bank
slope after 10 years, the observation interval may be reduced to an annual event in May
of each year.

72. The property owner may submit a formal written request to the County to terminate the
required site visits detailed in Condition No. 71 following the 1O-year period. The request
shall be reviewed and approved by the County.

73. lf there is any change in ownership of the subject parcel, the cunent property owner shall
be responsible for notiffing the County within 30 days of deed recordation. The current
property owner shall be responsible for disclosing the creek slope monitoring program
outlined in Condition Nos. 69-72 to the new property owner.
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77

74. Prior to the issuance of the building permit, the applicant shall obtain a Domestic Water
Connection Permit (Connection Permit) from the Montara Water and Sanitary District
(DistricD. The connection fee for domestic water must be paid prior to the issuance of the
Connection Permit. Proof of well abandonment to the County Environmentral Health
Services standards may be required. A mainline extension may also be required.

75 Prior to the issuance of the building permit, the applicant shall obtain a Sewer Permit from
the District. Sewer connection fees must be paid prior to issuance of the Connection
Permit. A sewer grinder pump and/or a sewer mainline extension may be required.

76. Connection to the District's fire protection system is required. A certified Fire Protection
Contractor must certiff adequate fire flow calculations. Connection fees for the fire
protection system is required and must be paid prior to the issuance of the permit for the
fire sprinklers.

The appllcant must first apply directly to the District for the required permits and not their
contractor.

CM:pac - CJMCC0565_WPU.DOCX
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STATE OF CALIFORNIA-THE RESOURCES AGENCY

CALIFORNIA COASTAL COMMISSION
NORTH CENTRAL COAST OISTRICT OFFICE
45 FREMONT STREET, SUITE 2OOO

sAN FRANCTSCO, CA 94105-2219
vorcE (415) 9045260
FAX (41 5) 904-5400
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APPEAL FROM COASTAL PERMIT DECISION OF LOCAL GOVER}IMENT

Please Review Attached Appeal Information Sheet Prior To Completing This Form.
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4. Description of decision being appealed (check one.):

n Approval; no special conditions

E Approval with special conditions:

tr Denial

Note: For jurisdictions with a total LCP, denial decisions by a local govemment cannot be

appealed unless the development is a major energJ or public works project. Denial

decisions by port govemments are not appealable.

TO BE COMPLETED BY COMMISSION:

APPEAL NO:

DATE FILED:

DISTRTCT: ^s(

A.Z-S G

b l1
L
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AppUaL FROM COASTAL PERMIT DECISION OF LOCAL GOVERNMENT Gase 2)

5. Decision being appealed was made by (check one):

n PlanningDirectorlZoningAdministrator

tr City Council/Board of Supervisors

K Planning Commission

n other

6. Date of local govemment's decision:

7. Local govemment's file number (if any):

D ..e-rrnQu,u tZ, ZetV

izu xr 2-oLu - oo ++*

SECTION III. Identification of Other Interested Persons

Give the names and addresses of the following parties. (Use additional paper as necessary.)

a. Name and mailing address of permit applicant:

Conloy Z.:l"i.l** g t,tA ,

11 L5 - /\ N u'b '4* le t ^h'1 
\

\)<rv.lce, (A Jrcza t

b. Names and mailing addresses as available of those who testified (either verbally or in writing) at

the city/county/poi hearing(s). Include other parties which you know to be interested and should

receive notice ofthis aPPeal.

(1) ( l+-*t ,- /> { <' d--,^1 f ,'le.

(2)

(3)

(4)
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APPEAL FROM COASTAL PERlVilT DBCISION OF LOCAL GOVERNMENT (Paee 3)

SECTION IV. Reasons Sunportins This Aopeal

PLEASB NOTE:

Appeals of local govemment coastal permit decisions are limited by a variety of factors and requirements of the Coastal

Act. Please review the appeal information sheet for assistance in completing this section.

State briefly your reasons for this appeal. Include a summary description of Local Coastal Program, Land Use Plan,

or Port Master Plan policies and requirements in which you believe the project is inconsistent and the reasons the

decision warrants a new hearing. (Use additional paper as necessary.)

This need not be a complete or exhaustive statement of your reasons of appeal; however, there must be sufficient

discussion for staffto determine that the appeal is allowed by law. The appellant, subsequent to filing the appeal, may

submit additional information to the staffand/or Commission to support the appeal request.

a

a

o
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The information and facts stated above are correct to the best of my/our knowledge.

& '^^ u^,tt'J-"-C:"-Z-'o* (*"' {J^Jt t t

("-^.""^ (l-t"-<h

aPPEAL FROM COASTAL PERMIT DECISION OF LOCAL GOVERNMENT (Pase 4)

SECTIONV. Certification

Signature of Appellant(s) or Authorized Agent

Date: J t+,7ot1

Note: If signed by agent, appellant(s) must also sign below.

Section VI. Aqent Authorization

VWe hereby authorize

to act as my/our representative and to bind me/us in all matters conceming this appeal.

Si gnature of Appel lant(s)

Date:
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Summary of Reasons for Appeal - by Committee for Green Foothills

San Mateo County File No. PLN 2016-00444
Applicant/Owner: Carlos ZubietalZubar LLC
Location: 199 Arbor Lane, Moss Beach
APN: 037-123430

complied with the above cited LCP policies. ln particular, CGF questions

whether the approved project is adequately set back from the near-vertica I sea

cliff to the west and the steep bank of the Dean Creek ravine to the south, per

LCP Policy 9.8 a., b., and d., and fully considering Coastal Commiss ton

Guidance on Sea Level Rise, as detailed below. Also please refer to the

attached Vallemar Bluffs Coasta I Hazards Assessment: Estimate of Accelerated

The Coastal Development Permit (CDP) for this project, as nanowly approved by
the San Mateo County Planning Commission (by a 3-2 vote), does not comply
with the County certified Local Coastal Program. ln particular, the project is not
in compliance with LCP Policy 9.8.

Project Description: The project is a new 3,338 sq. ft. two-story single-family
residence with a 468 sq. ft. attached two-car garage on an undeveloped 14'320
sq. ft. parcel at the western end of Arbor Lane. The proposal includes the
removal of two Monterey cypress trees (27-inch and 36-inch dbh) and 36B cubic
yards of grading (186 cy of excavation and 192 cy of fill).

Due to the site's location on coastal bluffs on land subject to coastal bluff erosion,

both along the shoreline and the bank of Dean creek, as well as its location only

.1 mile from the active Seal Cove Fault, there are extraordinary natural hazards

that pose long{erm threats to development of this property' The site is also

adjacent to the Fitzgerald Marine Reserve, an Area of Special Biological

Significance.

LCP Hazards Policy 9.8 a. requires that bluff and cliff top development may be

permitted only if design and setback provisions are adequate to assure.stability

and structurai integrity for at least 50 years, and if the development, including

storm water runoff, will neither create nor contribute significantly to erosion
problems or geologic instability of the site or surrounding area. Hazards Policy

b.8 b. requires the submiftal of a site stability evaluation report. Hazards Policy

9.8 d. prohibits new structures that would require the need for bluff protection

work.

committee for Green Foothills ("cGF") does not believe the applicant has fully

Bluff Erosion due to Seal Level Rise, dated October 26, 201 6, for the proPosed

project at Vallemar Bluffs just to the no
prepared by ESA for CGF.

rth of the subject property, that was
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Ocean cliff/bluff retreat analysis for the project used bluff setback measured
perpendicular to the west side of the residence (78 feet), but the top of bluff is not
parallel to the residence. Per the site plan, the shortest distance from top of bluff
to NW corner of development is only 72 feet. Coastal bluff episodic erosional
process was demonstrated most recently with the major bluff retreat measured
after winter 2016/17 storms (noted in Mlchelucci 8129117 report, but not updated
on the site plan survey). Reported measurements indicate six feet of bluff were
lost on the south end and 11 feet were lost on the north end of the proposed
development area. Using this information, the NW corner of the proposed
development is now 61 feet from the bluff top. Accordingly, the calculations for
estimated bluff retreat timeline should use 61 feet instead of 78 feet for the
existinq setback from the top of bluff

49 yrs @ 1 .25 ftlyr per GriggsiSavoy 1985
62 yrs @ 0.98 (0.78 plus 25o/o for SLR per Mlchelucci)

Coastal Commission Senior Geologist concluded the recommended 50-year
coastal blufftop setback at nearby 263 Nevada, Moss Beach, should be 80 feet,
including 63 feet due to erosion (at 1 .26 fllyr), '12 feet due to slope stability, and 5
feet due to sea level rise. '

Cliff/bluff/streambank retreat at Dean Creek ravine should be more carefully
analyzed for recommended setback for the economic life of the project without
the possibility of armoring the bluff. Portions of the upper bank are very steep
and undercut in places, with tree roots exposed. Two large Monterey cypress
trees are proposed for removal. lf and when any of the large Monterey cypress
trees in close proximity to the creek bank/bluff fail, they will likely take a large
chunk of the bluff with them, leaving bare loose soil exposed. Neighbors report
that developed parcels on both sides of the ravine have experienced both
gradual and episodic bluff retreat.

The Michelucci 716116 report indicates periodic sloughing and minor bluff retreat
along the Dean Creek bluff face, but proposes no calculation for future bluff
retreat. Evidence of 1980's major episodic bluff retreat at 191 Arbor Lane was
not acknowledged. The report does not analyze historic '1908 and 1972 surveys
as required by LCP Policy 9.8. b.(1). The 1908 Moss Beach subdivision map
includes 4O-ft-wide North and South Laguna Streets along either side of the
ravine. South Laguna has mostly eroded away and North Laguna was never
built. The Arbor Lane 1972 "Cypress Cliffs" subdivision, which supersedes the

I California Coastal Commission staff report, 12t1312012, p. 18,
htto://documents.coastal.ca qov/reoorts I 20 1 21 1 2lT h 1 2b -1 2-20 1 2.odt

The minimum SO-year life span projection should account for the episodic nature
of bluff retreat which would potentially render the single family residence unsafe
to occupy well before the top of bluff reaches the structure's foundation and/or
walls.
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1908 subdivision map, includes a 2O-ft-wide scenic easement along the north
bank of Dean Creek ravine. This was the northern half of the 1908 street
easement, and several feet of it are now below the top-of-bank per the project

survey. The 2016 survey for the project compared to the 1908 subdivision map

indicates the top-of-bank of Dean creek ravine at the site has retreated about 30

feet over 1 1 0 years (average 0.27 ftlyr). The approved 18-ft development
setback is not an adequate leeway next to a 28-ft drop-off. This estimate
indicates that the top-of-bank would retreat to within 10 ft of the house in 30
years.

The bluftop setback above Dean Creek ravine is instead established in relation

to slope stability with a minimum 2:1 slope requirement from top to toe of bank.

rne statf report states this is approximately 9 feet from the approved residence,

but has not been included on the site plan so that distance cannot be verified.

This is of concern given that the "top-of-bank" of the ravine is shown on the site

plan 18 feet from the nearest point of the proposed residence, but the Michelucci
gl17l18 geotechnical update enoneously indicates the existing setback is 25 feet.

These inionsistencies must be clarified, and an appropriately sufficient setback

should be required. An additional concern is that with climate change, rainfall

intensity of individual storm events is projected to increase, even though the total

volume of precipitation per year may decrease; therefore, the potential for

increased erosion of the streambank of Dean Creek should be analyzed'

Dean Creek is shown as a blue line (perennial) stream on the USGS 7'5

minute series topo maps (1993), contrary to the staff Report's description of the

creek as an inteimittent stream. This may affect the setback of the southern

edge of the building envelope from the creek,-per LCP Policy 7'11 (b) which

req"uires buffer zones to be extended 50 feet from the predictable high water

point for perennial streams.

Foundation design alternatives. There is no discussion of impacts of

foundation desigrialternatives (spread footing vs drilled piers) on bluff stability,

future bluff retreat, removal of development, and site restoration. That analysis

has been impermissibly deferred to the building permit stage' LCP Zoning

n"grf"tion" 
'S"ction 

0528. t S requires that LCP issues be fully addressed prior to

CDP approval.

Deed restriction prohibiting future armoring (condition of Approval #3) should

specifically state this restriction also applies to the bluff/streambank along the

sluth side of the parcel from the mouth of Dean Creek to the eastern property

line. Future Sea Level Rise and increased intensity of storm events may well

accelerate erosion of this bluff/streambank. cGF is further concerned that the

corntv 
"t"r 

indicated at the Planning commission hearing, that if, in the future,

the residence becomes unsafe to occupy due to bluff retreat, the owner could

ippty to|. 
" 

cDp amendment to allow armoring of the bluff. such an amendment

*ould b" inconsistent with LCP policy 9.8 and coastal Act Section 30253 (b).
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ESA

mem orand u m

October 26,2016

Lennie Roberts (Committee for Green Foothills)

Louis White, PE

Vallemar Bluffs Coastal Hazards Assessrnent: Estimate of Accelerated Bluff Erosion due to Sea

Level Rise (ESA Ref. #D160715.00)

550 Kearny Street

Suite 80O

San Francisco, Cq 94108

415.89659m

415.896.0332

dat6

to

lrom

subject

1. lntroduction

This memorandum presents the findings ofa coastal hazards assessment, including estimates of future bluff
erosion and wave uprush elevations, at an undeveloped blufftop site in Moss Beach, California. The Committee

for Green Foothills (CGF) retained Environmental Science Associates (ESA) to review existing studies for the

site by others and to conduct a technical analysis to estimate the potential future erosion limits associated with sea

level rise (SLR). The analysis is based on information reported by others, as well as site observations and

topographic data collected by ESA, and tide and wave data accessed fiom National Oceanic and Atmospheric

Administration (NOAA) and Coastal Data Information Progam (CDIP), respectively. Although the findings

presented in this memorandum are intended to be us€d as a comparison to recommendations by others, they are

not su{ficient for locating structures, and this memorandum is not intended to do so.

The work described in this memorandum was completed by ESA staff nrembers Hannah Snow, James Jackson,

PE, Damien Kunz, Maft Norcott, and Louis White, PE, with review by Bob Battalio, PE. The information

presented in this memorandum is intended solely for the use and benefit ofthe Committee for Green Foothills- No

other person or entiry shall be €ntitled to rely on the services, opinions, recommendations, plans or specifications

provided pursuant to this agreement without the express written consent of ESA, 550 Keamy Street, Suite 800,

San Francisco, CA 94108.

Background

A proposed residential development project in Moss Beach, at Vallemar Bluffs, is required by the San Mateo

Couty t ocal Coastal Program (LCP), Section 9.8, to consider coastal blufferosion for a 50 year time period.

The 2.5-acre site, at the intersection of Vallemar Street and Juliana Avenue, is the last undeveloped private land

in the San Mateo Midcoast area (Figure l). Seven lots, which were consolidated from a 1908 subdivision, have

multiple owners who have all agreed to submit an application for development ofthe property as a whole. The

application was recently submitted to San Mateo County Planning (County) and is now undergoing a formal

review process. The Ap,plicant has reduced the number of proposed houses to five, eliminating development on
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Vallemar Bluffs Coastal Hazards Assessmenl: Eslimata of Accelerated Blufi Erosion duetoSea LevglRise (ESA Ref. #D160715.00)

one lot clos€st to the cliffs. The County plans to ptepare an Initial Study/Mitigated Negative Declaration for the
project.

Solirce: Goosl€ 2016

Figure 1
Project Site (in red), located in Moss Beach at Juliana Avenue and Vallemar Street

CGF rerained ESA to provide professional engineering advice on coastal erosion issues at the site, as they relate
to the futurc potential exposure ofthe proposed development to coastal erosion hazards. Specifically, CGF has
opined that revisions to the project are needed because the proposed development on Lot D is too close to the
bluffs and will likely be subject to blufferosion over the 50-year life ofthe project. CGF has also indicated that
allowing this lot to be developed will severely irnpact coastal access along the existing informal public access
trail, impact public views ofthe coast from Juliana Avenue, as well as impact coastal prairie habitat, which is
protected under the Coastal Act and San Mateo Comty LCP as Envtonmentally S€nsitive Habitat Area (ESHA).

A coastal erosion study was prepared by Haro, Kasunich & Associates (HKA) in 2015 that recommended
incoryorating a 28-foot bluff saback distance fiom the top ofa slope they estirnated to be stable into the
development plans (HKA 2015). The recommended setback distance included the projection oftheir estimated
historic erosion rate plus a 25% increase in the historic erosion rate to account for the effects of sea level rise
(SLR) over a 50-year project design life. The HKA (2015) study estimated a historic blu{I erosion rate of 0.45
fect per year, which has been questioned by project stakeholden as being too low.

Erosion gullies, or swales, filled with imported materials, including soil, concrete debris, and ree trunks, located
to the north ard south ofthe promontory immediately opposite l.ot D, may introduce additional erosion hazards
to the Proposed project. JCP (1990) describes a gully on the south side ofthe promontory as an active landslide
approximately 40 feet in diameter and affecting an area approxirnately l8 feet inlaad fiom the existing blufftop.
GeoForensics (2001) describes these featu.res as erosion gullies, or drainage swales that extend from the bluff
edge toward Lot D, based on photography from 1946. They report that the gullies were filled between 19z16 and
1955 according to inspection ofaerial imagery.

2
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. Projectsite
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Vallemar Bluffs Coastal Hazards Assessment: Estimate of Accelerated Bluff Erosion due to Sea Level Rise (ESA Ref. #D160715.00)

Several technical topics were identified by CGF as needing additional consideration in the analysis, including the
following:

o Historic erosion rate seems low, and should consider additional aerial photographs and methods
o Erosion process with the stratified geology, and influence of the bedrock geometry on erosion of the bluff
o L,ow stability of the bluffs in the vicinity of Lot D as mapped in a San Mateo County Geologic Hazards

Map
r Influence of the groundwater seeps in the bluff face on erosion and stability
e Influence ofthe gullies and landslides in the area on erosional hazards

Organization of this Memorandum

This memorandum is organized as follows

Section 2: Site Observations and Data Collection - a summary of the observations during site visits,
topographic survey data, and other data used in the analyses
Section 3: Climate Change and Sea Level Rise Background - describes guidance recommendations by
the State of California, including scenarios, planning horizons, and amounts of sea level rise to be
assessed
Section 4: Analysis and Results - summarizes the technical methods and results of wave runup modeling
and bluff erosion modeling

Summary of Findings and Recommendations

Based on the technical analyses conducted by ESA, we present the following findings

o Erosion is projected to be greater than shown by HKA (2015). Impacts associated with a greater amount
of erosion should be considered to avoid potential future hazards to proposed development.

o The historic erosion rate estimated by HKA (2015) should be reviewed in greater detail, and the project
applicant should use a higher erosion rate not lower than the higher end of the range of estimates reported
by HKA (2015). Additional information and aerial imagery should be used to establish the historic
erosion rate.

o Incorporate a factor ofsafety into the setback distance calculation, or use a higher historic erosion rate.
o Consideration of the erosion gullies is important in assessing the potential hazards at Lot D. The gullies

may not behave according to the historic erosion rate, and the presence offill and concrete debris
suggests that a landslide may be deeper than perceived from visual inspection. The potential migration of
the gully into Lot D should be assessed in greater detail. Further study should assess whether the gully
identified previously as a landslide would be considered active.

o Drainage ofthe site on the surface and through existing underground infras8ucture should be considered
in the stability of the bluff as it contributes to rapidly forming gullies and landslides. Future development
should not place strucfures or drainage features in areas that are subject to future coastal erosion.

r Although a project desigrr life establishedby the developers is 50 years, structures often exceed the
design life, and the California Coastal Commission typically requires assessment of the hazard exposure
through the end of the century at2fi0 so that the project incorporates acceptable adaptation skategies.

o The future coastal flood hazard zone associated with the 100-year total water level is expected to increase
in the future with sea level rise, and should be considered in the project planning and design. Results of
the modeling described in this memorandum suggest that the bluff may be overtopped by 2065, with
significant overtopping by 2100.

a

a

i'

3

'lri
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vallemar Blufls coastal Ha?.ards Ass€ssm€rd: Estimato of Aaa€tsat€d Blufi Ercsion dua to s€a L6vet Rise (ESA Ref. #0160715.00)

2. Site Observations and Data Collection
We based the analysis and findings presented herein on observations and data collected at the site by ESA staff,
as well as publically available meteorological data archived by government agencies. The following sections
summaxize the site observations and the various data collected to support the analysis.

2.1 Site Obseruations

ESA stafl observed the site conditions on September 28, 2016 and October 18, 2016. The frst visit, during a low
tide, included site recomaissance and discussion ofthe proposed project with CGF stalland other stakeholders.
At the second visit, ESA field staffcollected topogaphic survey data ofthe bluffgeometry, described in more
detail below. Several key observations were made, which we compared to existing studies and incorporated into
our bluff erosion and sea level rise analvsis.

The geology ofthe site is stratified, with a layer ofmarine terrace deposits that overlays a bedrock layer known as
the Montara Quartz Diorite (JCP 1990). Figure 2 shows a sandy beach with large granite cobbles and boulders is
located in front of the exposed bedrock layer, which is approximately 5 to I 5 feet above the top of the beach, and
overlain by the marine terrace layer. lnspection ofoblique aerial photography ofthe site archived by the
Califomia Coastal Records Projectl indicates the sandy beach is seasonal. Photographs taken during winter and
spring months show a rocky beach with waves breaking at the base ofthe bedrock bluff. Furthermore, the project
area is mapped as an area of "low stability" and classified as unstable bluff material with erosion rate greater than
one foot per year in a San Mateo County Geologic Hazards Map (San Mateo County 1975).

>-'
^ --1-

Figure 2
Photograph of site on beach looking north, showing the stratified geology of the bluff

4

I http://wrL.califomiacoastline.orgl
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Vallemar Bluffs Coastal Haurds Assessment Estimab d AcceleEted Bluff Erosion due to Sea Level Rise (ESA Ref. #0160715.@)

The promontory opposite tot D is located between two gullies: one relatively large gully filled with imported soil

and debris, and a smaller gutly that appears to have been formed by surface drainage and an exposed pipe. The

locations ofthese gullies are shown in Figure 2. The large gully was described by JCP (1990) as an active

landslide approximately 40 feet in diameter and affecting an area approximately l8 feet inland from the existing

bluff top. JCP ( 1990) considered this an active landslide because signs of erosion along the blull face were

observed at the time of their study. A study by GeoForensics (2001) stated that several erosion gullies were

present along the btuffs in a photograph from 1946, and extended inland from the face ofthe bluIT as much as 90

feet. GeoForensics (1990) indicates that the gullies were filted by 1955, but have more recently been eroding. The

left photo ofFigure 3 shows imported concrete debris and fill located at the top of the gully that was described as

an active landslide by JCP (1990). The photo on the right ofFigure 3 shows the location ofthe "small" gully on

the north of the promontory opposite Lot D, thought to be formed by surface drainage. An exposed metal pipe

appears to have contributed to the erosion ofthe "small" gully (right panel, Figure 4). This implies that erosional

factors other than average bluff retreat may contribute to future erosion hazards into Lot D.

Figure 3

photos of the bluff top showing concrete debris and lill at the top of an active landslide (left) and the
variability in the bluff edge caused by gullies (right)

Several fissures were ohserved in the blufftop, which indicate that the bluffedge is in an unstable geometry and

is prone to failure (left panel, Figure 4). The fissures are likely a result ofthe overly steep geometry ofthe marine

tenace deposit layer, and indicative of the episodic naturc of erosion. The photo on the right in Figure 4 shows

the gully located immediately north ofthe promontory opposite Lot D'
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Vallermr 8iuffs Coastal Hazards Assessmenl: Estimate of Acceleraled Bluff Er6ion due to Sea L6velRise(ESA Ref. #0160715.00)

Photos of bluff top showing a fissure or crack in the bluff (left) and a gulfy pr""rr"Uly J,lffi
surface drainage (right)

Areas ofactive erosion on the bluff, as well as groundwater seeps, were observed along the btuff. The photograph
in Figure 5 shows a grafsh layer of sediment with water seeping out ofthe face ofthe bluff Areas ofactivc
erosion were observed adjacent to the wet bluff face, which may be contributing to the instability ofthe bluff.
Areas along the bluffare also vegetated by a mix ofnative and non-native invasive species that may play a role in
surface erosion.

Active erosion and seepage of groundwater on th" fill?Tj
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Vall€ma. Blufis Coaslel H,azards Ass€ssrnent Estimalo of Accelerated Bluff Erosbn due to Sea Level Rise (ESA Ref. #0160715.00)

The photographs in Figure 6 show additional groundwat€r seeps and erosion tiat was observed below the

promontory opposite Lot D. The water seeping out ofthe bluffruns down the slope and over the bedrock Algae

growths were observed at locations where the groundwater seeps run over the bedrock, possibly indicating that

the seeps are active most of the year, and not only in the rainy season.

Figure 6
Groundwater seeps and erosion on the bluff face below the promontory opposite Lot D

A sewer manhole was observed close to the bluffedge at the project site, indicating the presenc€ ofan abandoned

sewer main. The sewer main likely has little impact on the bluff and erosion unless it is actively leaking and

contributing to the moisture observed in the bluff face. The primary issue with the abandoned sewer main will be

in the future, when it becomes exposed by erosion ofthe bluff, which will require removal of debris after it is

exposed or in anticipation of future erosion. The geometry ofthe abandoned sewer infrastruchue is not known,

and therefore more information is needed to make a recommendation on proposed approach to removing the

in&astructure from the bluff.

2.2 Data Colleclion

Data collection for the project included collecting of teography at the site, reviewing existing studies, and

acquiring publically available meteorological data. The following sub-sections describe the data collection.

Survey Data and f,easut€ments

ESA collected a limited amount oftopographic data at the project site on October 18, 2016, using a total station

and RTK GPS equipment.2 The suwey measured the horizontal and vsrtical location ofseveral site features

relative to the North American Vertical Datum of 1988 (NAVD), including the:

o Edge of bluff (marine terrace layer)
. Top ofbedrock
r Edge ofbedrock (also called "crcst" in this document)

2 ESA performs land suweys and collects hydrogiaphic data to augment traditional suveying services for the purposes of geornorphic

interpretation, monitoring ofproject peri'ormance, and other specific uses consistent wilh Geologic and t ndscape Surveys as defin€d

in tll; Professional l,and Surveyors' Act (Califomia Business and Pmfessionals Code). ESA does not provide tradilional laDd survey

services such as prop€fy boundaries and maps for geneBl use by others. ESA recommends that a license4 professional land surveyor

acconplish these traditional surveying services under direct contract either wilh the client or as a sub{oDsultant to ESA.
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Vallemar Blufb CoastalHazards Ass€ssmsnt EstinEte of Accelerat€d Bluf Erosbn due to S€a L6velRise (ESA Ref. *D160715.00)

o Top of beach
o Profrle through promontory opposite Lot D, following Section 3 of HKA (2015)

Figure 7 summarizes the key information from the topographic survey, including dimensions, elevations, and
slopes of feahres. The dashed blue line is located approximately where we surveyed a profile across the bluffand
beach. The elevation of the edge ofthe bluffwas measured to be approximately 43 feet NAVD, with some
variability along the shore. The marine terrace deposits in this location stand almost vertical and are
approximately 25 feet tall. The elevation ofthe bedrock layer was approximately l8 feet NAVD, although it also
varied along the shore, and was approxirnately 7 feet above the top ofthe beach. A small "bench" was formed on
the bedrock top as it extends seaward Aom the base ofthe bluff The bedrock bench from the blufftoe varied
between about 5 feet and 15 feet along the shore, likely a function ofthe relative exposure to waves breakiug near
the bedrock and bluff. The bench was not observed toward the north end ofthe beach, likely because ofthe
presence ofa large promontory that extends into the surfzone and pmtects the northem pocket of the beach from
the larger breaking waves. Boulders and large cobbles were observed in the surfzone at approximately the low
tide platforrq and along the beach. Several boulders were sitting on top ofthe bench formed by the bedrock,
which were likely moved by waves during extreme coastal conditions.

4
;-'

Figure 7
Approximate geometry of beach and bluff

Tidal Water Levels

Tides at the site are characterized by a mixed semi-diumal tide signal, tlpical ofthe Califomia coast, with two
high tides and low tides occurring per day, each with uequal heights. The diurnal tide range, or the difference
between mean higher high water (MHHW) and mean lower low water (MLLW), is approximately 5.8 feet. Table
I presents the tidal datums used for the technical analyses described in this report. Tide data and tidal datums
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Vallemar Blufis Coestral Hazards Assessm€nt Estimab of Accelerated gluff Erosion due lo Sea Level Rise (ESA R€f. #0160715.00)

were based on the NOAA Tide Gage Station 9414290 at San Francisco, Califomia, located at the Golden Gate

about 20 miles from the project site, but assumed to be reprcsentative ofthe actual conditions at the site.

Comparison to a short record oftide data collected at Pillar Point show a small difference in the tide elevations,

but was assumed negligible for the analysis we conducted. Figure 8 presents a time series ofthe tide data that was

used in the analysis described below.

TABLE 1

TIDAL DATUMS FROM SAN FRANCISCO TIDE STATION 941/1290

Oatum Elevation (fest iIAVD)

Highest Obsei'/ed Water Level (HOWL)

Mean HEher HQh Water (MHIfw)

Mean High Water (MHW)

tlean lrde Level (MTL)

Mean Sea Level (MSL)

tl€an Low Water (MLw)

Mean Lowor Low Wat€r (MLLW)

Lot est ObteNed Water Level (LOl rL)

4.7

5.9

3.2

3.2

1.2

0.1

-2.8

Sourc€: NOAA NOS Station 94 14290, san Franosco, cA

l-

2-

2-

I L--L- _L-L
2000 2001 2002

Sotxcr: NOAA (2016)

!-
20r0 2011 2012 2013 2014 2015 2016

Figure 8

Measured tide elevation at San Francisco, Golden Gate, NOAA NOS 9414290
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Vallemar Blufs Coastal Hazards Assessment: Eslimate of Acc€lerated Blufi Erosion dus to Sea LevelRise (ESA Ref. #D'160715.00)

Wave Climate

Hourly wave height, perio4 and dircction near the project site were obtained from nearshore Fansformed wave
data provided by the Coastal Data Information Program (CDIP) Califomia Coastal Wave Monitoring and
Prediction System (O'Reilly et al. 2016). The data comprises the output ofa spectral transfornration model, at a
virtual point located in about 45 feet of water approxirntely one-half mile offshore ofthe project site. Figure 9

Prese s hourly waYe data, transform€d from deepwater rneasuements using traDsformation coeffrcients
computed by CDIP.3 Note the seasonal pattems, with large wave heights and long periods approaching the site
with a narrow band from the west-northwest in the whter, and smaller waves with shorter periods approaching
from a wide band ranging from west-southwest to northwest. The wave data is an important consideration in the
analysis, as it is a driver ofthe beach elevations, flood elevations and erosion processes.

Recent nearshore wave data from CDIP and historic water levels at the San Francisco tide gauge (NOAA station
9414290) were used as input to the coastal erosion model and flooding calculations. Since these same
meteorological and climatic conditions affect water levels and waves, these conditions are conelated. In fact, the
worst coastal hazards are typically associated with coincident occurrences ofhigh waves and high storm surge
and the effect on coastal hazard responses such as total water level are not necessarily linear (FEMA 2005;
Garrity et al. 2006).
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Sourc€: CDIP; O'R.itty et at. 2016

Figure g
wave height, period and direction record for offshore of the project site at depth of 15 meters

I Data were fumished by the Coaslal Dala lnfornErion ProSram (CDIP), lntegrarive oceelography Division. operaled bv rhe scnppsInstiturion of oceanography, under the sponsorship of rhe U.S. ermy co,i*.rengi";--'Jii" i"irr.J,iii6*#*i.ii,'-r. *oRecreation, http://cdip.ucsd.edu
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Vallemar Bluffs Coaslial Hazads Assessment Estimate of Accelereled Bluff Erosion due to Sea Level Rise (ESA Ref. #D1607't 5.00)

Historic Erosion Rato

Estimation ofthe historic erosion rate for the project site was beyond the scope of our study, and therefore we

relied on prior estimates by others. Our primary source for the historic erosion rate was the HKA (20 1 5) study,

which esfimated the historical blu{frecession rates over time using a 1908 suweyed subdivision map, a vertical

photo from 1986, and 2014 freld measurements. The HKA (2015) study based their setback analysis on a historic

erosion rate of0.45 feet per year, based on comparing the 1908 survey to the 2014 freld measurements, and also

reported a range in the erosion rate between 0.36 and 0.64 feet per year based on comparing the 1986 photograph

to the 2014 field measurements.

Through comments provided to ESA by CGF, stakeholders haye expressed concem in using the 1908 subdivision

map as the baseline for the erosion rate calculations because it is not knowr how accurately the coast was

surveyed, including the actual location ofthe bluffedge at the time ofthe mapping. GeoForensics (2001)

performed a "least-squares regression" analysis on several aerial images acquired for the project site, and

projected the computed erosion rates into the future to estimate the future location ofthe bluffedge. However, it

appeals that the GeoForensics (2001) study did not consider SLR, and it does not explicitly report the computed

historic erosion rates, although the data and linear fits are presented in graphical format. Inspection ofthe graphs

suggests historical erosion rates that vary ftom about 0.3 feet per year up to 0.75 feet per year in some locations.

Selection ofthe cross-section plays an important role in the calculated erosion rates, because the location ofthe

bluff edge is variable. Other studies nearby for the Fitzgerald Marine Reserve estirnate historic bluff erosion rates

ofover one foot per year and recommend a minimum setback of 100 feet for new development (Brady/LSA

240D.

Overall, we recommend the conducting a more corplete blufferosion analysis to estimate the historical erosion

rates at the site. This shrdy should utilize all available aerial images of adequate quatity, and use different

standard methods to estirnate the rate, including a least squares regression and otber available software, such as

Digital Shoreline Analysis Syst€m (DSAS) (Thieler et al. 2009).

In the analysis described in this memorandum, we used the HKA (2015) erosion rate of0.45 feet per year so that

the results from the ESA methods can be compared to HKA (2015). We also considered the implications ofa

higher erosion rate of0.64 feet per year reported by HKA (2015) in our analysis. Finally we also considered the

imptications ofa higher historic erosion rate, for which we selected one foot per year'
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Vallemar Bluffs Coastal Hazards Assessmenl: Estirnate of p\cc€leraled Bluff Eosion due to Sea Level Rise (ESA Ref. #D160715.00)

3. Glimate Change and Sea Level Rise Background
3.1 Climate change scenarios

The accumulation ofgreenhouse gases in the Earth's atrnosphere is causing and will continue to cause global
warming and resultant climate change. For the coastal setting, the primary exposure will be an increase in mean
SLR due to thermal expansion ofthe ocean's waters and melting ofice sheets.

State planning guidance for coastal flood vulnerability assessments call for considering a range of scenarios (OPC
2013; CCC 2015). These scenarios bracket the likely ranges of fuhre greenhouse gas emissions and ice sheet
loss, two key determinants of climate whose futue values cannot be precisely predicted. Scenario-based analysis
promotes t}Ie understanding of impacts from a range ofscenarios and identifies the amounts of climate chzmgc
that would cause impacts.

The guidance recommends using scenarios that represent low, mediunr, and high rates of climate change. Recent
studies of curent greenhouse gas emissions and projections of future loss ofice sheet indicate that the low
scenario probably underrepresents futule SLR (Rahmstorf et al. 2012; Horton et al. 2014). Also, note that even if
SLR does not increase as fast as projected for the high scenario, SLR will uadoubtedly continue beyond 2100,
such that the medium scenario is likely to yield the sanre amount of SLR Itjust would occur a few decades after
2100 instead ofat the tum ofthe century.

While the interim state recommended SLR scenarios have not yet been finalized, we are expecting the state to
recommend dropping the "low" SLR scenario. This study thus focuses on the Medium and High SLR scenarios.
The assumptions that form the basis for these scenarios are:

' High Scentrio The high scenario assumes population growth that peaks mid-century, high economic
groMh, and development of more efficient technologies. The associated energy demands would be met
primarily with fossil-fuel intensive sources.

' Mediam Scenario - The medium scenario assumes same population, economic, and. technologic grouth
as thc high scenario, but also assumes that energy would be derived from a balance of sources, thereby
reducing greenhouse gas emissions.

3.2 Planning Horizons

The planning horimns anatyzed for this project are 2065 and 2100, selected to inform the potential impacts to the
project site for mid- and latetenhrry conditions, and consistent with the CCC (2015) SLR policy Guidance
document. This set ofplanning horizons is recommended so that decisions about land use can be matched to the
timefiame for project lifespans and to facilitate the identification oltriggers for adaptation measures. Although
HKA (2015) reported that the design life ofthe project is 50 years, which will occur much earlier than the 2100
planning horizon, it is unlikely that the development would be removed at the end ofthis project life. Therefore,
planning horizons for a SLR analysis are typically longer than the periods associated with near-term decision-
making.

3.3 Relative Mean Sea Levet Rise Amounts
Two SLR scenarios were evaluated to estimate the change in coastal water levels under medium and high degrees
of climate change. This conforms to state planning guidance for coastal flood rulnerability, which recoir-end"

12
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analyzing a range of climate scenarios due to uncertainty about future climate predictions (OPC 2013; CCC

2015). For assessing the impacts of SLR on the project site, we used mean SLR projections through 2100 based

on a recent study by the National Research Council (NRC 2012) for the West Coast, which was adopted by the

State of Califomia (OPC 2013; CCC 2015). Table 3 presents the values for relative mean SLR at 20654 and 2100

for the San Francisco Region relative to 2000. The relative mean SLR includes regional projections ofboth mean

SLR and vertical land subsidence of 1.5 millimeters per year for the San Andreas region south ofcape
Mendocino (see OPC 2013). These values ofrelative SLR were used in the analysis described in this memo.

TABLE 2
RELAT]VE MEAN SEA LEVEL RISE PROJECTIONS FOR THE SAN FRANCISCO REGION FOR MEDIUi,! AND HIGH

SCENARIOS

Year lredium SLR High SLR

2065

2100

17 inches

36 inches

35 inches

66 inches

4 At$ough rhe SLR projecrions are tabulared at years 2050 and 2100. tie ccc (20151 includes I rylT..l1l !lP,tI:- Il*j.-lt::-''iiq;;.; 
s_3 .dcic 2015 ). which was ust ro define rhe SLR vatue projecred for 2065. simitarly, we used a polynomial fil ro lhe

ildc lzol z; values tor the Medium Scenario to define the SLR value prcjected for 2065'
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Vallemar Bluffs Coastal Hazards Assessment: Eslimate of Accelerated Bluff Erosion due to Sea LevelRise(ESA Rel. #D160715.00)

4. Analysis and Results

The following sections describe the tectu cal analyses conducted to model the blufferosion and wave runup
elevations as a function of sea level rise. The bluffrecession model calculates the increase in the historical
erosion rate due to SLR as a function ofthe chaage in exceedance ofa selected wave runup event. Therefore, this
section presents the analysis and results ofthe total waGr level analysis, followed by thc blufferosion analysis
and results.

4.1 Wave Uprush and Total Water Level

The total water level (TWL), defined as the maximum elevation ofthe wave runup or wave uprush, was estimated
using methods described in a Technical Methods Manual titled, Relating Future Coastal Conditions to Exisring
FEMA Flood Hazqrd Mops, recently prepared for the California Department of Water Resources (Battalio et al.
2016), and consistent with FEMA mapping guidelines (FEMA 2005). The '.modified rAW' method comput€s
the wave runup height above a reference water level using the TAW equations with a composite slope ofthe
backhore (i.e. an average slope is calculated over a distance between the breaker location and a point on the
bluff), similar to methods described in the Shore Protection MaLllal (USACE l9g4).

The modified TAW method computes a reference water level by increasing the observed tidal still water level
(SWL) to include the static ard dynamic wave selup as caused by waves breaking further offshore. We used the
DIM method to calculatc the wave setup at the breaker location to establish the reference water levcl for each
wave nmup computation. The final step is to compute the wave runup elevation with a depthJimited wave at a
selectcd breakcr location. We selected a breaker location as the mean sea level (MSL) contour on the surveyed
shore profile.

Using the concurrent time series of tide elevatiors and ofshore wave heights, we generated a time series of
TWLs. Figure l0 presents an exceedance curve ofthe computed TWLS, which relate the TWL elevation (vertical
axis) to the percent of time that the value is exceeded (horizontal axis). As shown in Figure 10, elevation 0 feet
NAVD is exceeded 100% ofthe time for the preriod ofobservations, and the TWL of22 feet NAVD is exceeded
approximately l% ofthe time for the period of observations. Note that the crest ofthe tredrock bluffis located at
approxirnately 18 feet NAVD, and thus is anticipated to be overtopped app roximately 3 to 4yo of the time.

t 
'i::Ht-i:.* I:-!ical Advisory.connnittee on Flood Defence in rhe Nerhertands; rhe TAw equarion was developed by the foresrrmatlng wave mnup and overlopping-as.Part ofa set ofguideliies for safety assessmmt and design ofdikes. Appli;ation'oftheTAw equation is also described in ['EMA'S Guidelines for coastal Flood H;ard Analysis and Muipi"g ro. tr," FJ"iti"'Co*t oi tr,"United Stares (FEMA 2005).
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Extreme value analysis of the total water level time series shows a 100-year total water level up to 33
feet NAVD
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Figure 10

Exceedance crrve of the total water level calculated al the site for existing conditions

we estimated the 1 00-year TWL for existing conditions to be approximately 3 l +2 feet NAVD Figure I I

presents several extreme value distributions fit to the annual maximum TWL data for the period ofrecord. This is

slightly higher rhan the base flood elevation (BFE) of26 feet NAVD mapped in the Preliminary 2015 FEMA

FIRM for the project area. However, the FEMA BFE values are calculated on a limited number oftransects, with

values that range from 26 to 34 feet NAVD along this section of coast with similar shore morphology and wave

exposure, and therefore the estimate ofthe 100-year TWL in this report seems in-line with the FEMA study.
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The wave runup model was calibrated by comparing model output to observations made at the site on October 17,

2016. We used a photograph ofthe site and observations taken on October 17, 2016 during high tide to estimate a
TWL of approximately 23 feet NAVD. Based on the topographic survey, the top ofthe vegetation shown in the
photograph is approxirnately 23 feet NAVD, which app€ars to agree well with the spray ofthe wave. Also note
that the reference water level is high compared to the beach, likely due to wave setup caused by the long period
swell hitting the coast on that particular day. We ran the modified TAW model using the measured tides from
NOAA and nearshore waves from CDIP for the same time preriod, and calibrated the runup component by
adjusting a roughness coefficient so that the model ougrut was similar to the observed data.

Piorograph by Katlry LocriEn

TABLE 3
ESTIMATED EXISTING AI{D FUTURE ,IOO-YEAR TOTAL WATER LEVEL (FEET NAVD)

Medium Scenario High Scenario

Figure 12
Estimate of total water level based on observations made on October 11,2016

The future 100-year TWL is expected to increase with SLR. with the potential to overtop the bluff by 2065.
Recent studies have shown that the change in TWL is approximately 3 to 4 times the amount ofSLR at erosion-
resistant, steep backshores (Battalio et al. 2016, Vandever et al. 2016). Table 3 presents values ofthe existing and
future 100-ycar TWL for the profile analyzEd at thc site. Note that the existing blulI edge is approximately 43 feet
NAVD. Duriag wave overtopping, long period waves can propagate a significart landward distance and impact
structures with a momentum force proportional to the square ofthe velocity. FEMA maps the ..v', zone, or
velocity hazard zone, in FIRMS for coastal areas subject to waves. Construction in a "\l' zone is required to meet
additional building codes associated with the wave and velocity hazards. FEMA FIRMs are subjecr io future
revisions.
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1.2 Bluff Retreat Estimate

The estimate of future bluffretreat was completed using an approach frst established by ESA (formerly Philip

Williams and Associates) and applied to several studies on the coast of Califomia. The method estimates the

increase in the erosion rate of the base or toe ofthe bluffas a function ofthe change in the TWL exceedance

above the toc for future conditions. For this particular site and application, the layered geology was assessed

using an additional step and assumptions. A key assumption in this analysis is that for a static sea level, the

bedrock layer and the marine terrace layer erode at the same rate. We assume tlat the bench between the edge of
the bedrock and the base ofthe bluffis a result of variable wave exposure and is not expected to change

significantly for a static sea level. As sea level changes, the base erosion rate ofthe bedrock will increase, due to

the change in TWL exceedance above the toe, and the bedrock bench will increase due to the increased impacts

ofwayes on the marine terrace materials. Therefore, we computed the accelerated erosion of the blufftop as a

function ofthe acceleration in the base erosion at the toe ofthe bedmch and the increase in the bench width

between the bedrock edge and the btuff. Figure l3 presents a schematic that illustntes the conceptual model of
the blufferosion for the site, where X1 is the base erosion distance ofthe toe of the bedrock for a given time

period and X2 is the total erosion distance ofthe bluff edge for the same time period. Note that X2 is the sum of

the base erosion distance X1 and the change in width ofthe bench.

x?

M.rin. T.ftac. D.positi

B"drock

t Figure 13

Conceptual model of bluff erosion at the site (not to scale)

Estimate of Accelerated Base Erosion

Methods to estimate future erosion rates that consider sea level rise are described by a limited number of studies.

The pacific Institute study (PWA 2009, Revell et al. 201l ) estimated fiiture erosion rates using the following

equation,

Eroston Ratesyture(t) = Eroston Ratehistoric * (t + "'ff) 
( l)

where pTand p" arc the future and existing probability oftotal water level exceedance above the clifftoe

elevation, respectively. Since the Pacific Institute study, a number of studies have proposed additional

relationships for estimating cliff/blufrerosion rates under accelerated sea level rise (Walkden and Dickson 2008'

Ashton et al.20l l). Walkden and Dickson (2008) found that the following equation apptied well for the cliff

backed/low volume beaches undergoing a historic trend in sea level rise at the Naze Peninsula on the Essex coast

in Southem England:

Rote ol Sea Leoel Rlse (t)
Erosion RateJuur"(t) = Erosion Rat€hbtoric *

'17

ate of seo Lenel Rise (historic)
(2)

t- Xti -t
t-

I
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In this equation rz :0.5. Ashton et al. 201 I investigated th€ value ofm using various data s€ts for calibration and
confirmed that rn = 0.5 applies to cliffs,/bluffs dominated by wave{riven erosion. In particular, rocky shore
platforms and cliffs fronted by low-sediment-volume beaches, both of which apply for the cliffs at the project
site.

Erosion RateTttu,r(t) = Erosion Rat€1rir6o,i, - ffi)- (3)

where ,4 is the area below the total water level exceedance curve and above the existing toe elevatiou. This area is
a combination ofthe duration ofwave impact above the toe elevation and the intensity of that contact (how high
above thc toe the waves and wave runup are reaching). The exponent, m, was kept at 0.5, in agreement with the
previous studies.

Application ofthis method to the profile at the site yielded increased erosion rates as a function of time. We
computed the accelerated erosion rates for three different historic erosion rates as described in Section 2.2, and
for the medium and high sea level rise scenarios as described in Section 3.

Estimate of Increase in Width of Bedrock Bench
We estimated the change in width ofthe bedrock bench on top ofthe bedrock by accounting for the change in
future TWL for events with a l- to 5-year recurrence interval. The recurrence interval of l- to s-years was
selected to corespond to thc episodic nature of bluff erosion. We modified Equation 5 of Battalio et al. (2016) to
relate the ratio ofnegative freeboard (e.g. the height ofthe wave runup above the bedrock) for future and existing
conditions to the change in width ofthe bench. For thc profile we analyzed, the bench width was approximately
l0 feet, and increased over time as tle relative negative freeboard increased with the acceleration in SLR.

TABLE 4
ESTIMATED EXISTING AND FUTURE BEDROCK BENCH TOP wlDTH AT ANALYZED PROFILE (FEET)

iiedium Scenario High Scenado

Existing

2065

2100

't0

20

27

10

26

35

Calculation of Setback Distance
The setback location was estimated by adding the results ofthe base erosion estimate with the increase in the
width ofthe bench, and then projecting a slope of 1.5 to I (horizontal to vertical) to the existing ground surface,
consistent with the method described by HKA (20 I 5) for locating the top of the stable slope.

Figure 14 presents a plarr view ofthe stable slope location and the computed setbacks associated with thc medium
and high SLR scenarios at 2065 and 2100 for two historic erosion rates. The setbacks shown with the solid Ines
are based on a historic erosion rate of0.45 feet per year, and those with the dashed line are based on a histonc
erosion rate of0.64 feet per year. These setback distances are applicable to the surveyed profile location only, and
may not be representative of appropriate setback distances along the shore. Additional work is rcquired to

'18

ESA has further adapted the Walkden and Dickson (2008) equation, as follows:
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cornpute the setback line along the shore, and is beyond the scope ofthis study. Figure 15 shows the profile

section, with an example ofhow the setback distance is estimated for a historic erosion rate of0.45 feet per year

Table 5 presents the computed setback distances relative to the top ofthe stable slope for different historic

erosion rates at 2065 arrd 2100.

TABLE 5
TOTAL EROSION DISTANCE RELATIVE TO STABLE SLOPE SETBACK FOR FUTURE CONDITIONS (FEET)

Year 2'100

Hktoaic Erosion Rate
(feet pea war) odium SLR Scenario Hioh SLR Sconario

71

92 116

133+ 165+

0.45

0.Bt

1.0

This approach is consistent with recommended guidelines of the State to use a range in sea level projections and

different time frames (see CCC 2015). While accounting for mid-century values at 2065 is indeed important and

in compliance with local regulations, assessing the potential exposue at 2100 is another important step that is

typically required by the Califomia Coastal Commission in reviewing Coastal Development Pcrmit applications.

Identification of future exposure that is likely to occur late in the century is used to inform how poteotial

adaptation shategies and approaches will be incorporated into the proposed project, so that potential future

adverse impacts to the coast are minimized.

As shown in Figgre 14, we expect a gr€ater amount oferosion to occur by 2065 as compared to the resulls of
HKA (2015). Because ofthe uncertainty and sensitivity ofthe historic erosion rate estimated by HKA (2015), we

reconunend incor?orating a factor of safety or use a higher rate. As shown by our results, a relatively small

increase in the historic erosion rate resulted in a greater amount of futule erosion and larger setback distances.

Although this analysis is not intended for locating structures, our findings indicate that a greater amount of

erosion should be considered in the proposed project to avoid potential future hazards'

Year 2065

tledium SLR Scenario Hioh SLR Scenario

50

70

'19

48

60

83
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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.  

A-2-SMC-19-0002 
Exhibit 5 

Page 34 of 78



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.  

 

A-2-SMC-19-0002 
Exhibit 5 

Page 40 of 78



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. 

A-2-SMC-19-0002 
Exhibit 5 

Page 41 of 78



Renee Ananda, Coastal Program Analyst
North Central Coast District Office
California Coastal Commission
45 Fremont Street Suite 2000
San Fra ncisco, CA 94105

January 11,2019

RECEIVED
JAN 14 2019

CALIFOBNIA
ooAETAL OOirMrSgtON

Dear Ms. Ananda,

Enclosed with the letter is our appeal to the California Coastal Commission regarding a decision
made by the County of San Mateo Planning and Building described in a Letter of Decision dated
December 24,2078. The specific decision related to File number pLN 2016-00444, for a
proposed development project at 199 Arbor Lane, ApN O37 -i.Z3-43O.

This proposed development project is located in a uniquely fragile site that has both ocean
front bluff top and Dean creek bluff top which require adherence to a number of LCp policies
including but not limited to 9.8. This site is also in close proximity to the Fitzgerald Marine
Reserve (FMR) as well as within the watershed of FMR which is a treasure of biological and
marine biodiversity of the Northern California Coast. The FMR is visited by thousands of people
each year and we believe that the decision taken by the County of San Mateo planning and
Building Division had insufficient information, that the project, as proposed in not consistent
with LcP policy 9.8 and that approval of the development as approved by the County of san
Mateo does not safeguard the interest of the public or biological diversity of this unique
location.

we note that you have provided some early stage review of the proposed project in your letter
of July 14, 2017 to San Mateo County project planner Ms. Morales. We also note that the
applicant, Mr. Zubieta, has been the subject of coastal commission enforcement action in
December of 2017 due to the illegal installation of a fence within the the 75-foot scenic view
corridor, created by the California Coastal Commission, that exists on this development project
site. For this reason we have concerns about compliance of the off site developer, Mr. zubieta,
with required mitigation measures that are described in the County approval letter at this time.

We thank you and the California Coastal Commission staff for taking the time to review this
appeal and we believe this appeal and the proposed development should be considered a

Substantial lssue by you and your colleagues.

Sincerely,

Steven R. King PltJ.
Jim Scheinberg
Delivered by hand to 45 Fremont Office, sent via e-mail and overnight mail

Re: Appeal from coastal permit decision of local government
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Addendum to Reasons For APpzal

Fence and posts

After the loss of 12 feet of bluff on southern end of bluff
was lost in 2Ot5/2017 winter season the fence was moved
back from bluff edge by Arbor Lane Block Association.
ln December 2017 baseline measurements were taken from
the fence posts to the edge of Bluff Top. On January 7,201,9,
13 months, later measurements were made from the same fence
posts. Bluff loss was noted in 8 locations, some loss in excess of
3 feet as noted. This is an unstable bluff top and the winter
rains of 2019 have only just started.

Land

Bluff Top \r

7 inches lost

2 feet lost

Fitzgerald Marine Reserve

.-

4 inches lost

8 inches lost

3 feet 5 inches lost

2 feet 3 inches lost

1 foot 3 inches lost

2 inches lost

ffi-rh,

P

A-2-SMC-19-0002 
Exhibit 5 

Page 43 of 78



oI

t
I
I
.;

I
I
f

:,,

!

$

I

I

I

d

*

Ip-

I
lU.,

a

I,

,

t1
,

- J
7
Y
a
e)

d
{'
l.

I
I

/
(

1/",
-/ iz.
Q)
d2,

.,/o I tt

UZq

il
II

t

?rl
;6 /'

91 -r 7

ti\
I

I

I

/

a

t

\rl*

j

il
.d

E:

t;

q
n

F

\

.t -t

I

n1..

t

IT

I

f
{

ll

!

,

r
f
'l

4
,

).

T
"II

{

T

I

$

I'
I

r:

t

a

?

Ir

fl

A-2-SMC-19-0002 
Exhibit 5 

Page 44 of 78



F
l..)

CIiff erosion

199 Arbor Lane

Dec 2013

Blufftop is 49 feet above sea level.
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Environmental Seryiees Agency

and Building Division

Countyof San Mateo

B,'fff ;j,:.B""rvisors .
Bichard S. Gordon
Mary Griffin
Tom Huening
Michael D. Nevin

Director of
Envlronmental Services
Paul M. Koenig

Plannlng Administrator
Terry L. Burnes

!ta_! Drop PLN122 .S90 Hamitton Street.2nd Ftoor. Redwood City
California 34063 . Telephone 415/363-41 61 . Fax 4151363-4849 

-

June 4, 1997

Jim Wilkinson
Wilkinson Enterprises, Inc.
P.O. Box 3218
Half Moon Bay, CA 94019

REOffiEVED
JAN I 4 2019

CALIFOFIf{IA
coastAt- ccld r\il I Ss I o\!-

r,l-o-ntPt C TNTRAu coAsr

Dear Mr. Wilkinson:

SUBJECT: Clarification of Locational Requirements for Domestic Well
Placement on APN 037-t23430; File No. CDp 96-0045

As you know, the Zoning Hearing Officer's February 6, tggT approval of CDP 96-0045 to
drill a domestic well at the above cited parcel included a condition (Condition No. 1 of the
decision letter dated February L0, L997) that restricted the well location to within a prescribed
envelope. In addition to those constraints, however, ths loning Hearing Officer (ZHO) stated
at the hearing that the well must be set back an additional distance from the creek bluff top
edge, in order to comply with attached Local Coastal Program (LCP) Policy 9.7 (Regulation of
Development on Coastal BluffTop$. That discussion acknowledged past erosion problems in
that area of the creek bluff top and the subject LCP poliry that required that the well be set
back an additional distance than what was initially proposed by the applicant. Wells are
sonsidered development and the ZHO indicated that it was subject to the same LCP policy
criteria as any development would be relative to an ocean bluff top, due to its proximity to and
contributive erosion impacts by the ocean.

Essentially, either the well must be located at least 50 feet away from the creek bluff top edge,
or a geotechnical report must be completed and submitted for review and approval in order to
assess the integrity of the earth materiat within that 50-foot setback before a well could be
located in that area.

While the property owrer may not have expected that a geotechnical report would be required
puof, to submittal of a building permit for the residence, it is the only mechanism by which
Planning is able to assess the integrity of that SO-foot area in order to comply with the
applicable LCP policy rf you choose to locate the well in that area. The geotechnical report

F] E€;

JUN - g 1ir37

a

i!
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1

could also assess the entire site for the future development of the residence as well. If youchoose to proceed on that track, you should contact i^y t t^i"tt^, in our Geotechnical sectionat 363-1838, to discuss this issue.

I apologize that the letter of decision was not specific to this point, but the ZHo,s directivesand admonitions must be adhered to and supersedes the narrower dictates of condition No. 1as previously mentioned. AIso, remember that the Environmental Health Division needs tohave the sewer lateral that serves the adjacent property (owned by Steven King) shown on yoursubmitted.survey.

If you have any further questions, prease contact me at 4r5r363-Lg37 -

Jim Wilkinson
Iune 4, 1997
Page2

Sincerely

David
Project Plarurer

DH:fc - DIHH0834.6FH

Aftachment

cc:

a

Mr. William Rozar, Development Review Manager
Mr. Eugene Barhar
Ms. Elizabeth Vesprimi
Mr. Steven King
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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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      Initial List of References That Refute Geo Soils 
information Presented on pages 7-13 of Geo Soils 
Report Regarding Climate Change and Sea Level 
Rise  
 
Arrhenius, S., “On the Influence of Carbonic Acid in the 

Air Upon the Temperature of the Ground”, 
Philosophical	Magazine,	41	(1896)	

 
California Department of Water Resources, California 

Water Plan Update, 2013, available at 
https://water.ca.gov/Programs/California-Water-Plan/ 
Water-Plan-Updates 

 
Church, J. A., et al., “Revisiting the Earth’s Sea-Level 

and Energy Budgets from 1961 to 2008”, Geophysical 
Research	Letters,	38	(18),	L18601	(2011)	

 
Church,	J.	A.,	et	al.,	“Sea	Level	Change”,	Climate	Change	

2013:	The	Physical	Science	Basis,	Chap.	13	
 

Church, J., White, N., “Sea Level Rise from the 
Late	19th	to	Early	21st	Century”,	Surveys	in	Geophysics,	32,	(2011)	

 
Collins, M., et al., Chap. 12: “Long-term Climate Change: 

Projections, Commitments and Irreversibility”, Climate 
Change	2013:	The	Physical	Science	Basis	(2013)	

County of San Mateo Sea Level Rise Vulnerability Assessment 
(2018), available at https://seachangesmc.org/wp- 
content/uploads/2018/03/2018-03- 
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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  

July 22, 2020 

GEOTECHNICAL REVIEW MEMORANDUM 

To: Erik Martinez, Coastal Program Analyst 

From: Joseph Street, Ph.D. P.G., Staff Geologist 

Re: 199 Arbor Lane, Moss Beach (Carlos Zubieta), Appeal No. A-2-SMC-19-0002 

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 years, without reliance on shoreline protection. The chief short-term geologic hazards at the site 
include: (a) rapid episodic bluff erosion and retreat during winter storms; and (b) bluff instability. Based on 
the applicant’s slope stability analysis, a 1.5 factor of safety against bluff failure is achieved 13.5 to 25 feet 
inland of the bluff edge, depending on the cross-section analyzed. A short-term hazard setback in these 
amounts would protect against both episodic bluff retreat and bluff instability in the present-day. Future 
bluff retreat at the site over the next 50 years could range from approximately 82 – 114 feet under the high 
projections of future sea level rise recommended for use by the 2018 State Guidance, based on 
projections using the simplified SCAPE model. The range in these projections reflects different 
assumptions about how rates of bluff retreat will be affected by rising sea level. In this case, due in part to 
the presence of a broad bedrock shore platform fronting the bluff at this site, 82 feet of future bluff retreat 
is deemed the more likely estimate, though greater retreat remains a possibility. The total bluff top setback 
necessary to assure the stability of new development over 50 years, consistent with the San Mateo County 
LCP, ranges from 95.5 ft (13.5 ft + 82 ft) across the northern part of the site to 107 ft (25 ft + 82 ft) across 
the southern part of the site. 

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

1) 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 Architect, signed by J. Petroff,
D. F. Hoexter (CEG) and J. Michelucci (GE), July 6, 2016.

2) MAI, 2017a, “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 Architect, signed by J. Petroff, D. F. Hoexter (CEG)
and J. Michelucci (GE), August 29, 2017.

3) MAI, 2017b, “Response to Steven R. King, Ph.D. October 22, 2017 Memo, Proposed New
Residence, Vacant Lot on Arbor Lane, APN# 037-123-430, Moss Beach, San Mateo
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County, California”, prepared for Carlos Zubieta Architect, signed by D. F. Hoexter (CEG) 
and J. Michelucci (GE), November 22, 2017. 

4) MAI, 2018, “Supplemental Foundation Criteria, Proposed New Residence, Vacant Lot on 
Arbor Lane, APN# 037-123-430, Moss Beach, San Mateo County, California”, prepared for 
Carlos Zubieta Architect, signed by J. Michelucci (GE), June 7, 2018. 

5) King, S. R. and Scheinberg, J., 2019, “Appeal from coastal permit decision of local 
government”, dated January 11, 2019. 

6) Committee for Green Foothills (CGF), 2019, “Summary of Reason for Appeal”, dated 
January 14, 2019. 

7) 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, APN 037-123-430”, prepared for Carlos Zubieta Architect, signed by J. P. 
Franklin (CEG) and D. W. Skelly (RCE),  July 31, 2019. 

8) King, S. R., undated. “Initial analysis of Inaccurate or inadequate Information re: SLR 
Core Issues Not Addressed in Geo Soils Report (July 31, 2019).” 

9) GSI, 2020a, “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, APN 037-123-430”, prepared for Carlos Zubieta Architect, signed by J. P. 
Franklin (CEG) and D. W. Skelly (RCE), January 6, 2020. 

10) GSI, 2020b, “Geotechnical Map (Re-Revised Plate 1)”, “Geologic Cross-Section A-A’ 
(Revised Plate 2)”, and “Geologic Cross-Section B-B’ (Revised Plate 3), plan set dated 
January 2020, received by Commission staff on February 3, 2020. 

11) GSI, 2020c, “Supplemental Analysis of Coastal Bluff Retreat, Proposed New Residence, 
199 Arbor Lane, Moss Beach, San Mateo County, California 94038, APN 037-123-430”, 
prepared for Carlos Zubieta Architect, signed by J. P. Franklin (CEG) and D. W. Skelly 
(RCE), April 28, 2020. 

12) Environmental Science Associates (ESA), 2020, “Arbor Lane Coastal Bluff Erosion Review 
and Study”, prepared for Committee for Green Foothills, signed by Louis White (PE), May 
27, 2020. 

I have also consulted numerous other references (listed below), which provide additional geologic 
context and hazards information. I have visited the project site and observed the beach, bluff and 
stream gully adjacent to the site on several occasions, most recently on July 17, 2020. 

The purpose of this memo is to evaluate geologic hazards at the project site, and to determine the 
total bluff top setback that would be needed to minimize these hazards to the proposed new 
development and assure stability and structural integrity, consistent with the County of San 
Mateo’s certified Local Coastal Program (LCP), over a minimum project life of 50 years. The 
County LCP requires that new bluff and cliff top development be permitted only if design and 
setback provisions will assure stability and structural integrity for at least 50 years without 
contributing to erosion or geologic instability of the site or surrounding area (Hazards Policy 9.8a). 
More specifically, the LCP requires that such design and setback provisions be based on a site 
evaluation report that considers, among other factors, historic, current and foreseeable cliff erosion 
(Policy 9.8b(1)), potential landslide conditions (9.8b(4)), wave action and marine erosion (9.8b(5)), 
ground and surface water conditions (9.8b(6)), seismic forces (9.8b(7)), and the effects of the 
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proposed development (9.8b(8)).  The LCP also prohibits new structures that would rely on a 
shoreline/bluff protective device (Policy 9.8d). 

To meet these requirements, it is necessary to evaluate risks to the project site over the next 50 
years from  bluff instability, erosion and retreat, and to estimate a total bluff top setback by 
combining (1) the setback needed, under present conditions, to assure the stability of the proposed 
development against landslides and bluff failures, and/or a major 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 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 residence on an undeveloped bluff top 
parcel at the southern end of Arbor Ln. in the community of Moss Beach, San Mateo County. The 
western boundary of the subject property is located approximately 25 – 30 feet inland of the edge 
of a 35 – 40-ft high, eroding coastal bluff.  To the south, the site is bounded by an incised gully 
formed by the intermittent flow of Dean Creek.  A plan view of the site is shown in Exhibit 2; 
photos of the site are provided in Exhibit 3. Shoreline armoring, including a riprap revetment, 
upper bluff retaining walls, and a full-bluff gunnite seawall, protects properties immediately to the 
north, while several revetments are present on the beach and bluff south of the site, along Nevada 
Ave. 
 
The top of bluff seaward of the project site occurs at elevations of +47 – 49 feet NAVD88, and the 
subject property itself is nearly level.  MAI (2016) (Ref. 1) indicates that the bluff consists of at least 
four distinct units of late Pleistocene-aged marine terrace deposits composed primarily of poorly to 
moderately consolidated, relatively stiff marine, eolian and alluvial sands, interspersed with variable 
amounts of silt, clay and gravel.  The terrace deposits are overlain by 2 – 4 feet of native soil and 
artificial fill.  The terrace deposits extend to approximately 45 – 50 feet below ground level, where 
they rest unconformably on bedrock consisting of the highly fractured, fossil-rich siltstones, shales 
and sandstones of the Tertiary-aged Purisima Formation.1 The exposed bluff face consists entirely 
of the relatively weak terrace deposits, and, as discussed in greater detail below, is subject to 
relatively rapid erosion and retreat during periods of intense wave attack. The inclination of the bluff 
face ranges from about 60˚ to near vertical (Ref. 1), indicative of active marine erosion at the toe of 
the bluff.   
 
The bluff is fronted by a relatively narrow sand and cobble beach, and a wave cut platform in the 
Purisima Formation which forms a broad intertidal reef (“Horseshoe Reef”) extending from the 
beach through the nearshore zone.  The reef dissipates wave energy and limits the maximum 
height of waves that can directly strike the bluff. Nonetheless, the preponderance of rock and 
cobble at the site indicates that this is a high-energy beach environment; waves regularly reach the 
bluff toe during high tides and/or high wave conditions (Griggs 2015).  A review of historical 
photographs indicates that the beach width and sand volume have varied over time.  At present, 
the sand volume appears to be relatively low. During a July 17, 2020 site visit, the beach was 
dominated by boulders, cobble and gravel, with only thin and discontinuous sand cover (Exhibit 3). 

 
1 Previous well borings at the site indicate that Montara Mountain granite/quartz diorite basement rock underlies the 
Purisima Formation at depths of approximately 145 feet below ground surface. (Ref. 1). 
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CSA (2016) has argued that beaches in the Moss Beach area have narrowed significantly over the 
past 40 years. 

Geologic Hazards at the Project Site 
Episodic Bluff Erosion and Retreat 
The sedimentary deposits that make up the bluff at the project site and elsewhere along the central 
Moss Beach shoreline are highly susceptible to erosion and episodic retreat. Elevated sea levels 
and high waves associated with winter storms increase the exposure of the bluff to wave attack, 
leading to erosion of the bluff toe, undercutting of the weak marine terrace deposits which 
comprise the bluff, and bluff retreat due to small block failures and slumping on the bluff face (Refs. 
1, 7; Lajoie and Mathieson 1998, Griggs et al. 2005, HKA 2012).2  The narrow beach at the project 
site provides only limited protection from wave attack.  At the same time, elevated groundwater 
levels, saturated soils, and seepage at the cliff face resulting from heavy precipitation likely 
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. 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.  
 
Major episodes of bluff retreat in the Moss Beach area have often coincided with El Niño events, 
which along the California coast bring elevated sea levels and more frequent southwesterly winter 
storms. A series of strong storms and record high water levels during the El Niño winter of 1982-83 
caused severe beach and cliff erosion in Moss Beach, destroying a beach access stairway and 
threatening several houses (Lajoie and Mathieson 1998). Rapid bluff retreat during 1982-83 was 
the direct impetus for the placement of a rock revetment and upper bluff wall along the bluff north 
of the project site, at 190 and 198 Arbor Ln., as well the construction of revetments at several 
locations to the south along Nevada Ave (Griggs et al. 2005).  Magnitudes of episodic bluff retreat 
in Moss Beach during the 1982-83 winter are not reported in the sources I have consulted. 
However, an analysis of historical aerial photographs conducted by HKA (2012) provides evidence 
that the locations on the unprotected bluff fronting 263 Nevada Ave. (about 250 yards south of the 
project site) retreated between 12.5 – 23 feet between 1979 and 1983, and it is likely that a large 
portion of this retreat occurred during 1982-83. Substantial episodic bluff retreat in the project 
vicinity also occurred during the winters of 1997-98, 2009-10, 2015-16 and 2016-17 (Refs. 1, 2; 
Brady/LSA 2002; HKA 2012; CSA 2016). Based on an examination of overhead aerial imagery 
using Google Earth, I estimate that certain locations on the bluff edge at the project site retreated 
11 – 12 feet during the El Niño winter of 2015-16, and that the Nevada Ave. bluff to the south 
retreated up to 18 – 19 feet near the Beach Street terminus.  Both MAI (2017a) (Ref. 2) and the 
appellants (Refs. 5, 6) have reported an additional 11 – 12 feet of retreat on the northern part of 
the subject bluff during the winter of 2016-17.  
 
The significant bluff edge retreat occurring during the winter of 2016-17 and during subsequent 
years post-dated the topographic site survey used in the MAI (2016) geologic investigation. As a 
result, the bluff edge position depicted in figures in Ref. (1) and the July 2019 coastal hazards 
report (GSI 2019; Ref. 7) are no longer accurate.  Subsequent survey work was completed on the 
applicant’s behalf and an updated geotechnical site map, with a revised position of the bluff edge, 
was provided to Commission staff as part of Ref. 10. The updated site map and associated bluff 
cross-sections provide the basis for the analysis and discussion contained in this memo. 

 
2 MAI (2016) (Ref. 1) describes this process, vividly, as the “peeling” of the bluff face. 
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Episodic erosion during coastal storms will continue to drive future bluff retreat at the project site. 
In the local context, LCP policies requiring development setbacks sufficient to assure stability for at 
least 50 years, without requiring bluff protection, must account for not only a single slope failure or 
landslide event (see discussion below) but also episodic bluff retreat, consisting of multiple smaller 
cliff failures, occurring within short timeframes.  Based on observations of past episodic retreat 
occurring at the project site and near vicinity during severe winter storm seasons, I estimate that a 
minimum development setback on the order of 10 - 20 feet would be necessary, maintained over 
the full project life, to protect against short-term episodic erosion.   

Landslides and Bluff Instability 
In many geologic settings, deep-seated landslides and other large slope failures are a primary 
mode of coastal bluff erosion and retreat. In the Moss Beach area, CSA (2016) has identified a 
large, dormant deep landslide complex and several smaller active landslides on the high (>400 ft) 
Pillar Point bluffs, approximately 1 mile south of the project site.  A portion of the Seal Cove 
neighborhood of southern Moss Beach is located on a known, active deep-seated landslide 
(Griggs et al 2005; Griggs 2015).  However, landslides and large slope failure events are not 
known to have occurred along the lower bluffs in the immediate project area.  In a qualitative 
assessment, MAI 2016 (Ref. 1) found no evidence for past or existing landslides or rotational 
failures along the subject bluff.  Rather, the primary slope instability hazards at the project site 
appear to be from the small to moderate block failures and slumps associated with marine erosion, 
and, as discussed below, ground-shaking during an earthquake. 
 
GSI (2019) (Ref. 7) performed a quantitative slope stability analysis3 along two site cross-sections 
to determine whether the bluff is grossly stable against failure and whether it meets minimum 
stability standards. One common standard, which the Commission has consistently applied for 
many years in evaluating coastal bluff stability, is a factor-of-safety against sliding of 1.5 for static 
conditions and 1.1 for pseudostatic conditions, assuming strong ground-shaking during an 
earthquake. If the entire bluff does not possess a factor of safety of 1.5 or 1.1 (seismic), the 
position on the bluff face or bluff top at which this factor is attained must be determined in order to 
establish a safe setback.  The GSI analysis determined that a 1.5 factor-of-safety was achieved 
along a modeled failure plane daylighting approximately 13.5 feet inland of the bluff edge on the 
northern part of the site (Section A-A’), and 25 feet inland of the bluff edge along the southern part 
of the site (Section B-B’) (see Exhibit 2). For the pseudostatic condition (assuming a 
groundshaking coefficient of k = 0.15 g), a 1.1 factor of safety was achieved at slightly more 
seaward locations on the two bluff cross-sections.  Based on this analysis, and following the 
Commission’s customary approach, a minimum bluff edge setback of 13.5 feet along the northern 
portion of the project site, and increasing to 25 feet along the southern portion of the site, would 
assure the stability of the proposed new development in the present day.   
 
GSI (Refs. 7 and 11) has argued that the Commission’s reliance on the 1.5 factor of safety as an 
indicator of bluff stability is overly conservative, and that slopes do not typically fail until the factor 

 
3 There are a variety of different methods for evaluating slope stability, and calculating factors of safety, that are 
appropriate for the analysis of bluffs with different geological and structural characteristics. In coastal settings, 
geologists and geotechnical engineers often use one of several limit equilibrium analysis, which, in general terms 
compares the forces, moments, and/or stresses resisting mass movement to those that promote motion and instability. 
Previous Commission guidance recommends the use of methods such as Spencer’s, Morgenstern-Price, General Limit 
Equilibrium, or Simplified Bishop’s (Johnsson 2005). Ref. (7) used Spencer’s method. 
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of safety drops closer to 1.0.  GSI notes that bluff stabilization structures are warranted to protect 
development when the factor of safety is less than 1.2 or 1.3, and argues that the 1.3 factor of 
safety would, in conjunction with a setback for long-term bluff erosion (see below), provide a 
sufficiently protective threshold for assuring the stability of the proposed new development at 199 
Arbor Ln.  Arguments of this nature have been presented to the Commission previously, and the 
Commission in its decisions has consistently upheld the 1.5/1.1 factor of safety as its preferred 
indicator of bluff stability.  The reasons for this are myriad.  The reliability of quantitative slope 
stability analyses is limited by how accurately and precisely the key features of a slope or bluff can 
be characterized, and how well the strength characteristics of the bluff materials are understood. 
Even in a detailed model, many structural features of the bluff (e.g., faults, fractures, bedding 
planes, etc.) or variations in the shear strengths of the bluff materials are either not included or 
remain unknown. Use of a conservative stability indicator like the 1.5 factor of safety provides a 
greater margin of error against such unknowns. Additionally, most slope stability analyses 
reviewed by the Commission, including the analysis in Ref. (7), consider only “fair weather” 
conditions, and do not examine a scenario in which upper bluff soils had been saturated by heavy 
rainfall, which would both increase the loading on the bluff and reduce the cohesion of bluff 
sediments, increasing the potential for instability. Use of the 1.5 factor of safety as a stability 
indicator provides a greater safety buffer against such changing environmental conditions. 
Furthermore, the Commission is typically evaluating new development against Coastal Act and 
LCP policies which require not only that hazards be minimized and that safety and stability be 
assured over project lives of 50 to 100 years, but also that such new development not require 
shoreline protective devices in the future.  If the 1.3 factor of safety were used to determine the 
slope stability setback, there is a greater chance that the development could end up being 
threatened by erosion and bluff instability in the future, increasing the potential demand for a 
shoreline protection device that could harm coastal resources. 
 
In summary, based the above considerations, I conclude that the 13.5-foot (Section A-A’) and 
25-foot (Section B-B’) setbacks arising from the GSI (2019) analysis are necessary to assure 
the stability of the proposed new development in the present day. These setback distances are 
similar to the magnitudes of previously observed, large, short-term episodic bluff retreat events in 
the immediate project area and would provide adequate present-day protection this hazard. As will 
be discussed below, an additional setback accounting for future long-term bluff erosion will also be 
necessary to assure stability over the full 50-year project life. 

Long-term Bluff Retreat 
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. 
 
MAI (2016) (Ref. 1) provides several estimates of long-term bluff retreat for the project site, based 
on several sources of historical shoreline information (maps, aerial photographs) along with 
modern maps and imagery. As described in Ref. (1), MAI measured historic bluff retreat at a few 
discrete locations (cross-shore transects) along the subject bluff for each set of historical sources 
consulted.  It is unclear how these locations were chosen, or if the measured bluff retreat at these 
locations represents the full range retreat that occurred across the project site. Nonetheless, for the 
longest time interval examined (1866 U.S. Coast and Geodetic Survey Maps vs. 2016 Google 
Earth image), MAI measured bluff retreat amounts of 144 ft, 133 ft and 51 ft, corresponding to 
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average retreat rates of 0.96, 0.89 and 0.34 feet/year over the 150-year period.  Calculated retreat 
rates based on sources spanning shorter time intervals (1866 – 2005, 1946 – 2012, 1997 -2016) 
ranged from 0.21 – 0.78 ft/yr.  Independent estimates of long-term bluff retreat in the area include 
values of 1.25 ft/yr at or near the project site (1866 -1971, Lajoie and Mathieson 1985; Griggs et al. 
2005), 0.96 ft/yr at 263 Nevada Ave., just south of the project site (1908-2012, HKA 2012), 1.5 ft/yr 
at Fitzgerald Marine Reserve (Brady/LSA 2002) and 0.55 – 3.1 ft/yr for the shoreline segment 
between Dean Creek and Reef Point, spanning the project site (1930s – 1998, Hapke et al. 2007). 
 
MAI (2016) (Ref. 1) recommended a long-term bluff retreat rate of 0.78 ft/yr (representing a rough 
average of their measurements) for use in determining development setbacks at the site.  In my 
judgement, however, the maximum historical bluff edge retreat rate of 0.96 ft/yr provides a more 
reasonable and protective basis for evaluating future bluff retreat at the project site, as it captures 
the full range of bluff retreat that has occurred on the site over the past 150 years.  This retreat rate 
is also more comparable to other, often higher retreat rates that have been observed for 
unprotected terrace deposit bluffs in the immediate project vicinity.  This historical retreat rate must 
next be adjusted to account for potential future acceleration of bluff retreat related to sea level rise. 

Future Bluff Retreat 
Previous sections evaluated the present-day risk of slope failures and episodic bluff retreat, and 
concluded that a slope stability setback (based on the position of the 1.5 factor of safety failure 
surface on the bluff top) ranging from 13.5 feet (Section A-A’) to 25 feet (Section B-B’) would be 
needed to protect against instability and short-term bluff retreat. However, in order to evaluate 
whether the proposed development would be protected against such short-term hazards 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 years as 
a result of natural erosional processes. 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 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. 
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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.4  For example, under a high emissions pathway (RPC 8.5), the report 
estimates that SLR in the San Francisco area (including Moss Beach) 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.5  For 2070 (corresponding to the minimum 50-year 
project life under the San Mateo County LCP), the OPC high emissions SLR projections range 
from 1.4 feet (median projection) to 3.5 feet (0.5% probability projection) to 5.2 feet (H++ 
projection). 
 
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 
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 199 Arbor Lane 
MAI (2016) (Ref. 1) estimated future bluff retreat at the project site based on an average historical 
retreat rate of 0.78 ft/yr, stating that the bluff edge would not reach the footprint of the residence 
(as planned at the time) for 99 years.  MAI also considered a bluff retreat rate of 1.25 feet/year, 
which would reduce this interval to 62 years.  However, MAI’s analysis did not account for 

 
4 Following the method of Kopp et al. (2014), the “probabilistic” projections provided in the Rising Seas and State Guidance 
reports reflect the probability that a given amount of SLR was predicted by the ensemble of climate models used to estimate 
future SLR (from processes such as thermal expansion, glacier and ice sheet mass balance, oceanographic conditions, etc.). These 
simulated probability distributions will be updated in future updates to the State guidance documents as climate science 
continues to evolve and models are updated.   
5 New SLR projections produced as part of California’s Fourth Climate Change Assessment attempt to include such ice sheet 
processes within the probabilistic framework of the State Guidance (Pierce et al. 2018). These projections significantly exceed 
the OPC (2018) projections in the latter part of the 21st century. For example, the median (50th percentile) and 95th percentile 
(5% probability) SLR projections in 2100 (RCP 8.5) in the new study are almost twice as large as those provided by OPC 
(2018). The “0.5 probability” (>99th percentile) SLR projections recommended for use by OPC (2018) would fall in the 86% 
percentile in the Pierce et al. (2018) study. 
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significant recent bluff retreat (since 2016) or, crucially, the potential effects of SLR on bluff retreat 
rates.  These deficiencies were noted by both the appellants and Commission staff.  A more 
detailed bluff retreat analysis was later provided by GSI (2019) (Ref. 7) that addressed the 
potential effects of future sea level rise on bluff retreat at the site. 

Simplified SCAPE Equation 
GSI applied 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 the results of 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 
where sediments derived from cliff erosion or alongshore transport do not significantly influence 
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-
driven erosion.  
 
GSI (Ref. 7) used a historical bluff retreat rate (R1) of 0.78 ft/year, based on Ref. (1), 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).  GSI used a value of m = 0.33 (rather than 0.5), which assumes 
a relatively strong “damped” response to SLR at the site; they indicated that this is appropriate 
because the beach at the site will attenuate wave energy prior to impacting the coastal bluff.  GSI 
assigned the future SLR rate (S2) to be the average rate over the next 50 years, assuming  
3.6 feet of SLR by 2070 (similar to the OPC 0.5% probability projection) (3.6 ft/50 yr = 0.072 ft/yr, 
or ~22 mm/yr).  GSI then calculated a future bluff retreat rate (R2) of 1.72 ft/yr in 2069 using the 
Equation 1.  In order to calculate the total amount of bluff retreat over 50 years (2019 – 2069), GSI 
appears to have estimated that about 1/3 of the total increase in bluff retreat rate would occur 
between 2019 – 2055, and thus applied a retreat rate of 1.09 ft/yr to this 37 year period.  The full 
future SLR rate (R2) was then applied to the 13-year period between 2056 – 2069.  In total, GSI 
projected that approximately 63 feet of bluff retreat would occur at the site by 2069. 
 
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 that could be 
required (possibly decades or more) 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. 
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This equation is an acceptable tool for evaluating future bluff retreat at the project site, but as 
discussed below, it is important to carefully consider the input values used in the equation. 
 
The 50-year bluff top setback calculated by GSI (2019) would provide a measure of protection for 
the proposed residence. However, in several instances, the GSI analysis uses less precautionary 
assumptions that may or may not be warranted in this case.  First, as noted previously, the future 
SLR rate (S2) of 0.072 ft/yr (22 mm/yr) used by GSI is actually an average SLR rate over the full 
2019 – 2069 period, assuming future SLR of 3.6 ft by 2069.  This future SLR rate is significantly 
lower than the future SLR rate that would be operative in 2069 under the OPC (2018) “medium-
high risk aversion” (0.5% probability scenario), which is projected to be 0.092 ft/yr (28 mm/yr).  In 
the OPC (2018) framework, the future SLR (R2) rate used by GSI would correspond to a lower risk 
aversion (higher probability) scenario, and results in a lower projection of the future bluff retreat 
rate and a smaller recommended bluff top setback. 
 
GSl’s 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. GSI argues that the beach at the project site is large enough to partially protect 
the bluff from waves, slowing the bluff retreat response to SLR. Such a situation is not directly 
addressed by Equation (1), but GSI argued 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 highly speculative that the narrow, low sand volume beach at the project site 
would provide a substantial buffer against wave-driven erosion. The beach appears to provide only 
very limited protection against storm waves at present, and this situation would not improve with 
higher sea levels. GSI justified the specific value of m = 0.33 based on a comparison of different 
models of bluff responses to SLR at a beach in San Diego County (Young et al. 2014); it is not 
established that this beach is a close analog for the beach fronting 199 Arbor Ln., nor that the 
chosen m value is a reasonable “bootstrapping” of the simplified SCAPE equation to fit conditions 
at the project site. 
 
However, as discussed at length by Ashton et al. (2011) and correctly noted by GSI (2019), the 
value of m for a given shoreline system is dependent on the feedbacks between the shore profile 
geometry and erosion driven by SLR.  A value of m < 1 denotes a negative feedback, or a non-
linear, damped bluff retreat response to further increases in the rate of sea level rise.  Increased 
sediment delivery to the beach from bluff erosion could drive one such feedback, but whether this 
feedback functions at the project site is very speculative.  Less equivocal is the observation that 
the shore profile at the project site is composed of two highly distinct geologic units – the weak, 
erodible marine terrace deposits comprising the bluff, and the much more resistant, lithified 
Purisima Formation comprising the shore platform and offshore reef. In Walkden and Dickson 
(2008), the modeled shore profiles consisted of a single, uniform rock unit, and the value of m = 
0.5 in the best-fit, simplified SCAPE equation emerged from the fact that the horizontal retreat of 
the bluff in response to SLR proceeded more quickly than the vertical (downward) erosion of the 
shore platform, resulting in a general elongation of the shore profile (Ashton et al. 2011). At the 
project site, where the bluff material is much more erosive than the Purisima bedrock comprising 
the shore platform, it is reasonable to expect a greater disparity between the horizontal and vertical 
profile responses to SLR, a general lengthening of the shore platform/offshore reef, and thus a 
longer path of travel, in shallow water, for waves approaching the bluff.  While it is difficult to 
estimate how significantly the local geologic conditions could affect the site-specific value of m, in 
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my judgement there is reason to believe that a value of m lower than 0.5 may be applicable, and 
that GSI’s value of 0.33 may be the better estimate. 
 
It is important to acknowledge, however, that this judgement could be wrong, the negative 
feedback producing an m value less than 0.5 may not be operative at the project or could be 
overwhelmed by other factors, and that bluff retreat could proceed more quickly than anticipated in 
this analysis. ESA (2020) (Ref. 12) argues, plausibly, that SLR will increase wave exposure at the 
bluff toe by increasing the water depth across the offshore reef, allowing larger waves to penetrate 
farther landward prior to breaking, and increasing the total wave energy absorbed by the bluff.  
Such effects are precisely why sea level rise is expected to increase bluff erosion. A key unknown 
is the degree to which this increased wave attack will be counterbalanced by a widening of the 
cross-shore profile at this site. ESA also notes that the USGS CoSMoS Cliff Retreat tool (Barnard 
et al. 2018) provides more pessimistic projections of bluff retreat in the project area, with the bluff 
edge regressing well inland of the project parcel with 1 – 1.25 m (3.3 – 4.1 feet) of SLR. These 
CoSMoS projections are likely to be overestimates of bluff retreat at the site through 2070 for 
several reasons: (a) historical erosion rates (2.1 – 2.9 feet per year) used in the CoSMoS modeling 
for the transects nearest the project site are substantially higher than have been observed at the 
site in other studies, and may be inaccurate due to the high uncertainties associated with the 
USGS historical cliff retreat dataset (Hapke and Reid 2007); and (b) the CoSMoS cliff retreat 
projections for the 1 m and 1.25 m SLR scenarios show retreat through 2100, an additional 30 
years beyond the 2070 time horizon evaluated here. Nonetheless, the points raised by ESA (2020) 
highlight the uncertainties associated with future bluff retreat projections at the site. 
 
For purposes of comparison, I have used Equation (1) to generate projections of bluff retreat at the 
site in 50 years, using both m = 0.33 and m = 0.5, and, in contrast to GSI (2019), using future SLR 
rates (S2) taken directly from the OPC (2018) projections for the San Francisco tide gauge.6  
Specifically, for the 50-year (2070) projection, I used a future SLR rate of 0.092 ft/yr (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. Once future bluff retreat rate (R2) values were 
calculated using Equation (1), I averaged these rates with a historical retreat rate (R1) of 0.96 ft/yr 
to arrive at an average bluff retreat rate for the 2020-2070 period (see Table 1).  Based on these 
calculations, the total bluff retreat at the site by 2070 could reach 81 to 114 feet, depending on the 
value of m (the “erosion response scenario”) chosen. 

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) 
3.5 ft in 2070 

2020 – 2070 
50-yr 1.63 2.28 81 114 

“1-in-20” 
(5% probability) 

2.4 ft in 2070 

2020 – 2070 
50-yr 1.45 1.88 73 94 

 
6 The historical SLR rate (S1) used was 2 mm/yr (0.00656 ft/yr), following the historical sea level trend for the San Francisco 
tide gauge of 1.99 ± 0.18 mm/yr, reported at https://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?id=9414290. 
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Following several discussions among the applicant, GSI, and Commission staff, GSI provided 
a revised bluff retreat analysis (GSI 2020c, Ref. 10) that includes the updated bluff edge 
position accounting for recent erosion and which largely follows the SLR and future bluff retreat 
analysis described in the previous paragraph and presented in Table 1.  GSI’s updated 
analysis projects a future bluff retreat amount of 82.2 feet by 2070 under the OPC “medium 
high risk aversion” (0.5% probability) scenario and assuming m = 0.33. 

Conclusion – Bluff Retreat and Total Bluff Setback 
In summary, the total future bluff retreat that can be expected over a project life of 50 years, under 
future high sea level rise conditions, ranges from approximately 81 to 114 feet, using the simplified 
SCAPE equation as a projection tool. This range reflects the substantial difference between the 
projections using the “default” erosion response term of m = 0.5 (Walkden and Dickson 2008), and 
assuming a more highly damped erosion response represented by m = 0.33.  In my judgement, the 
less precautionary approach suggested by GSI (Refs. 7, 11) is appropriate in this particular case 
because of the somewhat unique geologic conditions at the site, where a coastal bluff composed of 
highly erodible terrace deposits sits unconformably on more resistant Purisima Formation bedrock.  
As future bluff erosion proceeds, it can be expected that the bluff toe will retreat more quickly than 
the shore platform will experience downcutting, resulting in a broader platform and, even with SLR, 
maintaining some of the wave attenuation that currently occurs across the offshore reef.  Some 
additional protection of the bluff toe may possibly be provided by sand eroded from the bluff.  For 
these reasons, I recommend an 82-foot setback (per GSI 2020c, Ref. 11) to account for future bluff 
retreat at the project site.  This future bluff retreat setback should be added to the previously 
discussed short-term retreat/slope stability setback (13.5 ft at Sec. A-A’; 25 ft at Sec. B-B’) needed 
to assure the stability of the proposed development over the full project life.  A total geologic 
setback of 95.5 feet (on the northern portion of the site) to 107 feet (on the southern portion of the 
site) would provide reasonable assurance of stability and structural integrity for the next 50 years, 
in accordance with the LCP and accounting for future sea level rise.  The total setback line is 
depicted in Exhibit 2. 
 
As discussed above, the arguments presented by ESA (2020) on behalf of the appellants highlight 
the possibility that the proposed development could be at risk from bluff retreat and instability 
within 50 years, even with the large setbacks recommended here.  For these reasons, I would 
suggest that additional permit conditions be considered to assure compliance with LCP hazards 
policies and to protect coastal resources.  Such conditions may include a requirement that the 
residence be removed or relocated in the event it becomes threatened, and a prohibition on the 
construction of future shoreline protection devices to protect the residence.  

Stream Bank Erosion & Setback 
Although the bulk of this memo has been devoted to addressing potential hazards associated 
ocean-facing bluff west of the project site, the subject parcel is also bounded on the south by a 
relatively steep, 25- to 30-foot high gully formed by Dean Creek, an ephemeral stream.  The 
appellants (Refs. 5, 6) have suggested that erosion and bank instability along this gully pose 
potential hazards, and that the proposed building setback from the top of the creek bank (≥ 20 
feet) is inadequate.  MAI (2016) (Ref. 1) provided a brief evaluation of the creek bank slope, 
noting minor sloughing of soil in places, but no evidence of landsliding or discernable retreat in 
aerial photographs spanning a 75-year period.  MAI (2017a & b) (Refs. 2, 3), evaluated the 
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creek bank slope following the winter of 2016-17, and, in contrast to Ref. (5), found no new 
undercutting, erosion, or significant instability. In response to Commission staff queries, GSI 
(2020a) (Ref. 9) provided a quantitative slope stability analysis along a stream bank cross-
section (Section C-C’).  This analysis found that the slope had factors of safety of 1.87 (static) 
and 1.21 (pseudostatic) within about 6 feet of the edge of the bank; GSI also interpolated the 
position of the 1.5 factor of safety surface as being about 5 feet landward of the slope edge.  
During my July 17, 2020 site visit, I observed no signs of significant erosion or instability on the 
stream bank, although much of the slope was obscured by vegetation.  The presence of a 
large of amount of mature vegetation is a strong indicator that this slope has not suffered 
significant erosion or landsliding in many years.  Based on the available evidence, I conclude 
that the minimum building setback of 20 feet from the top of the creek bank (as shown in 
available project plans) will be adequate to the proposed development from present-day 
instability and future erosion and retreat slope over a 50-year project life.   
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