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SUBJECT:   Review and Possible Urgency Actions Concerning 
Seal Cove Critical Geotechnical Hazards Area 

 
Staff is recommending that the Board take urgency actions for the purpose of 
emergency repairs, relocation and further investigation to protect District 
infrastructure in the Seal Cove Critical Geotechnical Hazards Area, an area of 
documented active landslides, seismic hazards from proximity to earthquake faults 
and coastal bluff erosion activities, including sea level rise. The area is currently 
experiencing active land movement, including sinkholes, causing separations and 
breaks on both District water and sewer mains, as well as private water and sewer 
laterals. Movement has caused a series of water leaks from District facilities located 
within portions of public roads, including San Lucas Avenue, west of Del Mar 
Avenue, Ocean Avenue between San Lucas and Madrone, La Grande Avenue, Los 
Banos Avenue, as well as the Park Street and Beach Street intersection. 
 
History of Land Movement, Including Geotechnical Investigations by San 
Mateo County 
 
Seal Cove is located in the southern part of Moss Beach, bounded by Cypress and 
Bernal Avenues. The Seal Cove area was subdivided into residential parcels about 
1908. In the late 1960's, the U.S. Geological Survey slowed Seal Cove development 
due to active landsliding and accelerated coastal erosion. San Mateo County froze 
building construction and authorized a detailed geologic study of the area intended 
to provide guidelines for future development. The geologic study, completed in 1971, 
confirmed active landsliding, faulting, and seacliff erosion, and outlined requirements 
for development in some areas of Seal Cove. Some residential single family home 
development continued. 
 
In 1980, the County Planning Department once again commissioned a geologic 
report titled “Geologic Analysis of the Seal Cove Area County of San Mateo” which 
designated the Seal Cove study area into 3 risk zones on the basis of similar 
geotechnical hazards, as shown on the attached map designated “Geologic Analysis 
of the Seal Cove Area”. (A copy of the full study is attached to the proposed interim 
urgency ordinance, also submitted with this agenda item.) The purpose of the study 
was to identify the geologic hazards to inform future land use decisions by the 
County and the official land use policy to guide future development in the Seal Cove 
area. The study confirmed continued instability and geologic hazards, including 
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approximately 17 homes that had suffered some form of structural damage due to 
landslide activity. The report further identified 3 geologic hazard zones, and risk for 
each zone, including active hazards in Zone 1: 
 

Zone 1 Risk Assessment – UNSTABLE; Risk to development in this zone is 
considered to be extremely high. It is reasonable to conclude that slow 
progressive landsliding and seacliff retreat will continue, resulting in structural 
and property damage. This is especially true for structures or utilities located 
astride active surface breaks. Rapid catastrophic slope failure of the high, 
steep portion of the seacliff located west of Ocean Boulevard is a clear 
probability. Such as event could involve the loss of life as well as significant 
property damage. The feasibility of reducing the risk to acceptable levels is 
extremely low. No additional development should be allowed in this zone. 

 
The 1980 report further recommended that the entire study area, i.e., all 3 hazard 
zones, be designated a critical hazards area in order to establish prudent land use 
policies within the Seal Cove area: 

Critical Hazards Area - Due to the complexity of the hazardous geologic 
conditions in the Seal Cove area we recommend that the entire study area 
be designated as a “Critical Geotechnical Hazards Area.” Such a 
designation would the region as an area of high geologic hazards for 
which special or more detailed geologic and soil investigations (i.e. 
geotechnical) will be required prior to development. Additionally, such a 
designation would alert present and future landowners to the hazardous 
conditions and the potential higher than normal cost of development.1  

 
1Based on the 1980 Seal Cove Area study and map, the County established the GH 

(Geologic Hazard District) zoning district to regulate development in the area. The purpose 
of the GH District is to safeguard to safeguard life, limb, property and the public welfare 
by regulating land development in areas determined to be hazardous for development 
because of geologic factors. Among other things, building permits issued in the area are 
subject to the following deed restriction: 
 

This property is located in Zone of the Seal Cove Geologic 
Hazards District established by Section 6296 of the San Mateo 
County Ordinance Code, Zoning Annex. Maps of this district are on 
file with the County Geologist and the Planning Division, Department 
of Environmental Management, San Mateo County. 
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Since 1979, four houses west of Ocean Boulevard have been relocated or 
demolished. San Mateo County closed Ocean Boulevard between Los Banos and 
San Lucas Avenues first in 1995, allowed it to be reopened, and then closed it 
permanently in 2006. Additionally, Ocean Blvd between the Moss Beach Distillery 
and San Lucas Avenue was permanently closed by 2011 due to ongoing land 
movement.  
 
Land in this area has continued to slump and heave over time, resulting in a 
lowering of elevation for many properties. There has been very active land 
movement in over the last two years, and the extremely active emergency 
developing over the last two-three weeks (discussed below). Many sewers in the 
Seal Cove area originally flowed by gravity towards Highway 1. In the 1980’s 
however, the addition of sump and sewage pumps was necessary to bring private 
property sewage uphill to the District’s system. These sump and sewage pumps 
were funded, constructed and to be maintained by the formation of an assessment 
district in the Seal Cove area. 
 
Recent Leaks Indicate New Land Movement; Repairs and Immediate Actions to 
Maintain Service to Three Critically Affected Properties 
 
Since mid-February, the District has responded to 10 water leaks and repaired 8 
leaks on either a District water main or individual property water connections near 
San Lucas Avenue and Ocean Boulevard. This is a clear indication of additional land 
movement. MWSD staff – who are on call 24 hours a day to repair leaks – took quick 
action to fix these leaks, and also relocated a water connection for 1 home, and 
provided above ground water connections for 2 homes on San Lucas. Further, in 
recent days staff has become aware of a PG&E gas leak, an electric pole connection 
pulled out of a single-family home, at least four sewer issues (separations or pump 
failures) on private sewer assets, as well as an ambulance that was stranded on San 
Lucas due to land movement, open fissures and settling in the street surface.  
 
Staff additionally tested and visually inspected District sewers to confirm no breaks 
that would allow untreated sewage into the soils or coastal environment. 

 
 
The Seal Cove Area is further subject to San Mateo County’s certified Local Coastal Plan 
polices designed to minimize risks to life and property, defines and designates hazardous 
areas, and regulates development on blufftops including requirements for blufftop setback 
distances. 
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The water main in San Lucas has been capped at the western side of the Del 
Mar intersection. District staff have rerouted the water main mid-block on San 
Lucas west of Del Mar to maintain water supply to the fire hydrant at this 
intersection, and to connect into the water main on Del Mar. Staff are working to 
further protect District water and sewer infrastructure in this area to reduce the 
potential for any future water or sewage leaks. 
 
To restore service to two homes on San Lucas (86 and 89 San Lucas Avenue), 
District staff have assisted in providing above ground water service connections 
between the affected properties and either an adjacent neighboring property willing 
to allow the hose bib connection or via the District’s water mains. These above 
ground connections provide a safer water service connection by providing the 
property owners visual access to their water service line, eliminates the need for 
District or contractor staff to excavate in unstable soils, and reduces the risk to 
District infrastructure. 
 
San Mateo County previously closed San Lucas Avenue from Del Mar Avenue to 
Ocean Boulevard, and will not allow excavation permits for any District work in this 
closed area. The District General Manager has been in contact with County staff as 
well as Supervisor Mueller’s office regarding the current emergency situation. The 
County has indicated concerns about issuing additional building permits in the future 
and will work with MWSD to ensure that the issues are appropriately addressed.  
 
Further Action Needed to Protect District Infrastructure, Public Health and the 
Environment 
 
This recent land movement in an active geologic hazard area indicates increased 
risk for District assets, as well as District staff working in the area. Safe work 
conditions for subsurface infrastructure repairs are not possible in an area of active 
landslide movement. The high likelihood of increased leaks and damage to District 
water and sewer pipelines is unsustainable, and contrary to our mission to protect 
public health and the environment.  
 
The District is working to rapidly review existing geotechnical reports to determine 
the safest location for District assets. The District is examining the need to cap or 
relocate additional water mains and sewer mains outside of the geologic hazard 
zones. This may require customers to relocate their water connections and for some 
properties to maintain above ground water connections. Because of this critical and 
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developing situation directly affecting the District’s ability to provide essential 
services, staff is recommending that the District temporarily suspend accepting and 
issuing sewer or water permits, including but not limited to, reactivating inactive 
services, permitting or allowing any service activities in the Seal Cove Area that are 
deemed by the District’s General Manager or the District’s Engineer’s necessary to 
protect public health and safety, the environment and the District’s system facilities 
from pipeline failures/service interruptions, sinkholes or further land destabilization 
and potential environmental contamination from leaks in this high-risk area. 
Compliance with the District’s legal and regulatory obligations to provide safe and 
reliable service and prevent infrastructure failures that are likely to cause severe 
environmental harm is of the highest concern.  
 
Coordination with San Mateo County, and Coastside County Fire Protection 
District, as well as Updating Affected Property Owners; Researching Potential 
Funding for District Infrastructure Work, as well as Property Owner Support 
through San Mateo County 
 
District staff have been actively working with San Mateo County and Coastside Fire 
Protection District to alert them to these new leaks and land movement. We will 
continue to coordinate as we determine the best path forward for District 
infrastructure and safe working conditions.  
 
Staff have provided a written update to the two critically affected homeowners and 
plans to provide a further update to the residents of the broader Seal Cove area, 
once additional water and sewer work is defined and scheduled. 
 
Staff are working to identify any grant opportunities that could fund this emergency 
work and continue to work with San Mateo County to seek funding opportunities the 
County can access to support impacted residents. 
 
Based on the above, staff is recommending that the Board make certain findings and 
take interim and urgency actions necessary to prevent or mitigate loss of, or damage 
to, life, health, property and essential public services. In particular, staff recommends 
the following actions: 

• Authorize the General Manager to take emergency actions and expend 
necessary funds to respond to infrastructure threats in the Seal Cove 
Area; 
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• Direct and authorize staff to review or conduct geotechnical studies and 
evaluate the District’s facilities to inform potential infrastructure 
vulnerabilities, assess short and long-term stability of proposed 
improvements and make recommendations regarding same; 

• Temporarily suspend issuing new service permits and related restrictions 
in the Seal Cove Area for a period of 60 days; 

• Authorize the General Manager to request state and federal financial 
assistance under the San Mateo County Multijurisdictional Local Hazard 
Mitigation Plan (LHMP) though the MWSD LHMP Annex;2 

• Approve and authorize submittal of a letter to the County of San Mateo 
(attached) on behalf of MWSD requesting its collaboration and assistance 
in applying the County’s land use policies for temporary and/or permanent 
regulation of development in the Seal Cove area; and further requesting 
that the County proclaim a local emergency by virtue of its authority under 
the California Emergency Services Act and the California Disaster 
Assistance Act. This requested action is in addition to, and intended to 
supplement financial assistance that may be available through the 
District’s participation in the LHMP. 

The requirements for the above recommended actions are set forth in the attached 
proposed emergency resolutions and interim ordinance.   
 
RECOMMENDATION: 

Adopt: 

1. RESOLUTION OF THE MONTARA WATER AND SANITARY 

DISTRICT DECLARING EXISTENCE OF EMERGENCY 

CONDITION REQUIRING IMMEDIATE EXPENDITURE OF 

 

2 In 2023, this Board adopted a Universal Resolution that covers all declared disasters for 

up to three (3) years without approval of separate resolutions for each individual disaster 
during this timeframe. This Resolution is required for any Request for Public Assistance 
(RPA) by the District and it designated MWSD’s General Manager as the Designated 
Authorized Agent on behalf of the District. Having passed the Resolution allows the District 
to apply for federal financial assistance for any existing or future grant program. 
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FUNDS AND OTHER ACTIONS IN FURTHERANCE OF PUBLIC 

HEALTH, WELFARE AND SAFETY, AND APPROVING AND 

RATIFYING EXECTUION OF CONTRACTS FOR REPAIR OF 

ESSENTIAL PUBLIC FACILITIES RELATING THERETO (Seal 

Cove Critical Geotechnical Hazards Area) 

 
2. RESOLUTION OF THE BOARD OF DIRECTORS OF THE MONTARA 

WATER AND SANITARY DISTRICT DECLARING THE EXISTENCE OF 

AN EMERGENCY WITHIN A PORTION OF THE DISTRICT’S SERVICE 

AREA DUE TO ACTIVE LAND INSTABILITY, COASTAL BLUFF SOIL 

EROSION, SEISMIC HAZARDS AND THREAT OF ESSENTIAL PUBLIC 

INFRASTRUCTURE DAMAGE AND URGING THE COUNTY OF SAN 

MATEO TO PROCLAIM A LOCAL EMERGENCY (SEAL COVE CRITICAL 

GEOLTECNICAL HAZARDS AREA) 

 
3. INTERIM URGENCY ORDINANCE OF THE BOARD OF DIRECTORS OF 

THE MONTARA WATER AND SANITARY DISTRICT TEMPORARILY 

SUSPENDING THE ISSUANCE OF WATER AND SEWER SERVICE 

PERMITS OR OTHERWISE RESTRICTING SAID SERVICE WITHIN THE 

SEAL COVE CRITICAL GEOLTECNICAL HAZARDS AREA 

Attachments  

• William Cotton and Associates, Geotechnical Consultants, “Geologic Analysis 
of the Seal Cove Area County of San Mateo”, including Seal Cove 
Geotechnical Hazards Map (1980) 

• Proposed Letter to San Mateo County Board of Supervisors 

• Proposed Resolutions and Interim Ordinance 
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AREA OF POOR SURFACE DRAINAGE 
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/ 

ZONE 1 

GEOTECHNICAL 
HAZARD ZONE 

.Includes all lands located along the western seacliff 
that are adversely affected by active landslide pro-
cesses and seacliff erosion. The pOSition 
of the eastern boundary of this zone is established by 
the easternmost extent of active landsliding plus a 
setback of 50 feet. The setback zone, includes lands 
which lie outside or east of the active landslides but 
are expected to experience problems in the future 
(i.e. SO± years). 

ZONE 2 

• Includes all lands within a lOa-foot wide zone located 
immediately adjacent to the zone of active landsliding 
and accelerated seacliff erosion (i.e. Zone 1). The 
position of the easteFn boundary of this zone is estab-
lish,ed in part by an approximate 2:1 (i.e. 26± degrees) 
projection measured from the base of · the high seacliff 
located west of Ocean Boulevard. 

ZONE 3 

.Includes all lands located outside of the areas affected 
by active or potential landslides. 

EXPLANA TION 

RISK ASSESSMENT 

UNSTABLE 

• Risk to development in this zone is considered to be 
extremely high. It is reasonable to conclude that 
slow progressive landsliding and seacliff retreat will 
continue , resulting in structural and property damage. 
This is especially true for structures or utilities 
located astride active surface breaks. Rapid cata-
strophic slope failure of the high, steep portion of 
the seacliff located west of Ocean Boulevard is a 
clear probability . Such an event could invo lve the 
loss of life as well as significant property damage. 

The feasibility of reducing the risk to acceptable 
levels is extremely low. 

* No additional development should be allowed in this 
zone. 

QUESTIONABLE STABILITY 

• Risk to development in this zone is considered to be 
moderate to high. Eastward progression of active 

is difficult to predict with reliable 
accuracy. 

The likelihood of eliminating the risk is very low, 
however it may be poss ible to significant ly reduce 
the impact of the hazard by properly designed 
foundations. 

• No development should be allowed in this 
zone until stability is clearly demonst r ated 
by the required geotechnical investigations. 

MOST STABLE 

WRisk to development in this zone is considered to be low 
to moderate. The major geologic hazard in this zone is 
the threat of surface faulting along the master fault 
trace and several· branching fault traces of the Seal tove 
fault. These faults are active and capable of producing 
damaging surface faulting, strong ground shaking and 
ground failure. 

The relative risk associated with poor surface drainage 
and potentially expansive soils is general ly regarded 
as moderate to locally high . 

The feasibility of reducing the risks t o acceptable 
levels in this zone is considered hig h . This can be 
accomplished by carefu l siting of homes away from 
active ' faults, usino careful structural and foundation 
design and adequate-surface drainage plans. However, 
it is possible that some residential parcels will be 
judged unbuildable to high seismic hazards. 

'k Development should be allowed in this zone 
on parcels found to be free of hazardous 
conditions by the required geotechn i ca l 
i nvestigations. 

NOTES TO USERS 

.This map provides geotechnical data based on deta iled 
surface mapping, interpretation of aerial photographs 
and the geologic data presented in the report entit led 
Geologic Report of Sea l Cove - Moss Beach Area, 
October 15, 1971 by F . Beach Leighton and Associates. 
The map is primarily des i gned for use by geologists, 
engineers and planners and is not intended to be a 
substitute for detailed s ite specific geotechnical 
investigations. 

Additional description and explanation of the geologic 
conditions of the Seal Cove study area may be found in 
the accompany ing 'report entitled Geologic Analysis of 
the Seal Cove Area, Count of San Mateo, August 5, 
1980 by Cotton and Associates. 

William Cotton 
and Associates 

GEOTECHNICAL CONSI.lL T . . . 
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GEOTECHNICAL HAZARDS MAP 
SEAL COVE STUDY AREA 

PLATE No.1 SCALE: DATE: 8/5/80 

PROJECT NO. GEO./ENG. BY: APPROVED BY: (jJ(/.C 

REQUIRED GEOTECHNICAL 
INVESTIGA TION 

.No investigation deemed feasible due to the severity 
of the instability. 

• Engineering investigation by a certified 
engineering geologist ailo a soil and foundat i on 
engineer ing investigation by a registered civil 
engineer, or a combined equivalent of the above. 

-Scope of both investigations should be 
directed toward a detailed evaluation of 
the potential landslide hazards in this 
zone. In most cases, landslide studies 
will require extens ive subsurface work in 
order to provide t he necessary technica l 
data to conduct a detailed slope stability 
analysis. The geotechnical analysis should 
provide acceptable factors of safety to 
clearly demonstrate stability before con-
struction is allowed in this zone. 

• Engineer ing geologic investigation by a certified 
engineering geologist and a soil and foundation 
engineering investigation by a registered c ivil 
engineer, or a combined equivalent of the above, 
unless evidence is available to show that such 
investigati0ns are not required. 

-Scope of engineering geologic investigation 
should address the seismic hazards related to 
the master and branching traces· of the Seal 
Cove fault. Particular emphasis of the engi-
neering geologic investigations, should be 
placed on the evaluation of possible surface 
faulting. I nvest i gat ive techniques within th is 
area will require the use of subsurface trench-
ing ano possibly geophys ical traverses unless 
clear evidence is established to show that no 
active fault crosses the parcel in question. 

-The soil and foundation engineering investi-
gatior. shc\l)r. address , but not necesso?rily be 
;onfined to, the following items: site pre-
paration and grading, surface drainage, and 
des ign parameters for residential 
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WHEREAS, the Montara Water and Sanitary District (“District or MWSD”) 
is a Sanitary District duly organized under the Sanitary District Act of 1923 
(Health & Safety Code §§ 6400 – 6830) and a public agency formed as a 
special district and authorized under California law, by a special election of 
August 11, 1992 and MWSD Resolution 978 to exercise all powers of a county 
water district in the same manner as county water districts formed under the 
County Water District Law (Division 12 (commencing with Section 30000) of the 
Water Code) and responsible for the provision of essential water and sewer 
services to the communities of Montara and Moss Beach; the District is  
authorized to exercise its powers to take appropriate measures and actions to 
prevent or mitigate an emergency necessary to protect the public safety, health 
and environment and respond to infrastructure threats; and 

 
 WHEREAS,  on or about March 16 2025, the District was alerted to active 

land movement along the coastal bluff in the Seal Cove Critical Geotechnical 
Hazards Area (“Area or Seal Cove Area”), including sinkholes, causing a series 
of line breaks and water leaks of MWSD infrastructure located within portions of 
public roads, including San Lucas Avenue, west of Del Mar Avenue, Ocean 
Avenue between San Lucas and Madrone, La Grande Avenue, Los Banos 
Avenue, as well as the Park Street and Beach Street intersection; Additionally, 
since mid-February, staff has responded to ten (10) water leaks and repaired 
eight (8) leaks on either a District water main or individual property water 
connections near San Lucas Avenue and Ocean Boulevard; and 
 
 WHEREAS the Area lies along the Seal Cove earthquake fault line and 
numerous branch lines which are considered to be active and has long been 
designated by the County of San Mateo as a Geotechnical Hazard Area with low 
coastal cliff stability. The Area has been extensively studied regarding 
geotechnical and natural hazards that subject it to active landslides, seismic 
hazards, sea cliff erosion and sea level rise. A 1980 study identified four (4) 
Geotech zones (attached as Exhibit A is the Geologic Hazard Zone Study and 
Map) currently used by San Mateo County, the local agency with land use 
authority, as the guide for development in the Seal Cove Area; and      

WHEREAS the ongoing land movement and cliffside instability in the Area 
and portions of MWSD’s service area threatens the integrity of sewer and water 
supply lines and mains, increasing the risk of line breaks, sewage overflows, 
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water loss, service interruptions and potential contamination of the District’s 
water supply, including groundwater and coastal waters, making it unsafe to 
extend water and sewer service to properties in the Areas; and 

WHEREAS MWSD’s infrastructure in unstable areas is not designed to 
withstand ongoing ground movement, and new connections could 
exacerbate system failures and costly emergency repairs. Further, increased 
development in unstable areas would place excessive strain on MWSD’s system, 
jeopardizing service reliability for existing customers. MWSD must prioritize 
infrastructure stabilization and maintenance over continued use or expansion 
in high-risk areas; and 

WHEREAS, certain critical infrastructure, including water pipelines and 
sewer lines, is located within public roadways along the coastal bluff which is 
vulnerable to soil erosion, land instability, sea level rise, and the potential effects 
of earthquake fault lines which pose a severe and imminent threat to the safety of 
the District's infrastructure and, by extension, to public health and safety; and 

WHEREAS the conditions currently existing present a grave threat to the 
continued operation of the water and sewer system, as well as the public 
roadways, with the potential for catastrophic infrastructure failure, disruption of 
service, or environmental harm to the surrounding area; and 

WHEREAS immediate corrective actions are necessary to mitigate risks to 
critical infrastructure and protect the community, including the initiation of 
emergency repairs, stabilization measures and related conditions associated with 
development in the Area to ensure service continuity; and 

WHEREAS, the above recited conditions warrant and necessitate that the 
District declare the existence of an emergency within its jurisdiction and the 
powers, functions, and duties of the District shall be those prescribed by state 
law and by ordinances and resolutions of the District Board to ensure the 
continuation of critical services, to protect the safety of customers and to provide 
for immunities that will protect the District for such actions taken; and, 
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WHEREAS, the governing body of the County of San Mateo is the local 
body with land use regulatory authority over development in the Area, including 
maintenance of County road system, and has the power to proclaim a local 
emergency under the provisions of the California Emergency Services Act 
(Government Code Sections 8630 et seq.) and the California Disaster Assistance 
Act (Government Code Sections 8680 et seq.) due to the immediate and 
impending risks posed by soil erosion, land instability, and other related natural 
threats to public roads and the District’s infrastructure; and 

WHEREAS the governing body of the County of San Mateo has the 
further authority to take urgency measures, including interim ordinances, 
prohibiting or restricting land uses within the Area to protect the public safety, 
health and welfare; and  

WHEREAS the conditions described herein warrant and necessitate that 
the County of San Mateo proclaim a local emergency within its jurisdiction to 
provide for the protection of life, property, and the environment and to assist the 
District in its efforts. 

NOW, THEREFORE, BE IT RESOLVED that the Board of Directors of the 
District hereby declares the existence of an emergency within its service area 
jurisdiction and directs District staff to take the necessary steps and appropriate 
actions to mitigate the threat to District infrastructure, including but not limited to 
the procurement of emergency contracts, the initiation of emergency stabilization 
efforts and other protections to the District’s facilities, and request for mutual aid 
or state and federal assistance under applicable laws; and  

IT IS FURTHER RESOLVED that during the existence of said District 
emergency, the General Manager, including through District staff, address the 
risks posed to the District’s critical functions and response efforts, including in 
coordination with the appropriate departments of the County of San Mateo; and 

IT IS FURTHER RESOLVED that the General Manager provide written notice of 
this emergency declaration to the governing body of the County of San Mateo, 
along with the District’s request collaboration and assistance, including the that 
the County proclaim a local emergency as required by law.  



RESOLUTION  NO.  _____ 
 

A RESOLUTION OF THE BOARD OF DIRECTORS OF THE MONTARA 
WATER AND SANITARY DISTRICT DECLARING THE EXISTENCE OF AN 
EMERGENCY WITHIN A PORTION OF THE DISTRICT’S SERVICE AREA 
DUE TO ACTIVE LAND INSTABILITY, COASTAL BLUFF SOIL EROSION, 
SEISMIC HAZARDS AND THREAT OF ESSENTIAL PUBLIC 
INFRASTRUCTURE DAMAGE AND URGING THE COUNTY OF SAN MATEO 
TO PROCLAIM A LOCAL EMERGENCY (SEAL COVE CRITICAL 
GEOLTECNICAL HAZARDS AREA) 

Page 4 of 4 

BE IT FURTHER RESOLVED that the Board will review this declaration of 
emergency every sixty (60) days to assess the ongoing conditions and any 
necessary adjustments to the response efforts; and 

IT IS FURTHER RESOLVED that this Resolution shall be effective upon 
adoption and that publicity and notice shall be given through the most feasible 
and adequate means of dissemination.   

 
     _____________________________________ 
     President, Montara Water and Sanitary District 
 
COUNTERSIGNED: 
 
 
_____________________________________ 
Secretary, Montara Water and Sanitary District 
 
 

* * * * 
 

 I HEREBY CERTIFY that the foregoing Resolution No. ____ duly and 
regularly adopted and passed by the Board of the Montara Water and Sanitary 
District, County of San Mateo, California, at a Special Adjourned Meeting thereof 
held on the 27th day of March 2025, by the following vote: 
 
 AYES, Directors:    
 
 ABSTENTION:  
 
 NOES, Directors:   
 
 ABSENT, Directors:   
 
       
     _____________________________________ 
      Secretary, Montara Water and Sanitary District 
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GEOTECHNICAL HAZARD ZONE BOUNDARY 

--ZONE 1 
AREA OF POOR SURFACE DRAINAGE 
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ZONE 1 

GEOTECHNICAL 
HAZARD ZONE 

.Includes all lands located along the western seacliff 
that are adversely affected by active landslide pro­
cesses and a~c~lerated seacliff erosion. The pOSition 
of the eastern boundary of this zone is established by 
the easternmost extent of active landsliding plus a 
setback of 50 feet. The setback zone, includes lands 
which lie outside or east of the active landslides but 
are expected to experience problems in the future 
(i.e. SO± years). 

ZONE 2 

• Includes all lands within a lOa-foot wide zone located 
immediately adjacent to the zone of active landsliding 
and accelerated seacliff erosion (i.e. Zone 1). The 
position of the easteFn boundary of this zone is estab­
lish,ed in part by an approximate 2:1 (i.e. 26± degrees) 
projection measured from the base of · the high seacliff 
located west of Ocean Boulevard. 

ZONE 3 

.Includes all lands located outside of the areas affected 
by active or potential landslides. 

EXPLANA TION 

RISK ASSESSMENT 

UNSTABLE 

• Risk to development in this zone is considered to be 
extremely high. It is reasonable to conclude that 
slow progressive landsliding and seacliff retreat will 
continue , resulting in structural and property damage. 
This is especially true for structures or utilities 
located astride active surface breaks. Rapid cata­
strophic slope failure of the high, steep portion of 
the seacliff located west of Ocean Boulevard is a 
clear probability . Such an event could invo lve the 
loss of life as well as significant property damage. 

The feasibility of reducing the risk to acceptable 
levels is extremely low. 

* No additional development should be allowed in this 
zone. 

QUESTIONABLE STABILITY 

• Risk to development in this zone is considered to be 
moderate to high. Eastward progression of active 
lands l idi~~ is difficult to predict with reliable 
accuracy. 

The likelihood of eliminating the risk is very low, 
however it may be poss ible to significant ly reduce 
the impact of the hazard by properly designed 
foundations. 

• No development should be allowed in this 
zone until stability is clearly demonst r ated 
by the required geotechnical investigations. 

MOST STABLE 

WRisk to development in this zone is considered to be low 
to moderate. The major geologic hazard in this zone is 
the threat of surface faulting along the master fault 
trace and several· branching fault traces of the Seal tove 
fault. These faults are active and capable of producing 
damaging surface faulting, strong ground shaking and 
ground failure. 

The relative risk associated with poor surface drainage 
and potentially expansive soils is general ly regarded 
as moderate to locally high . 

The feasibility of reducing the risks t o acceptable 
levels in this zone is considered hig h . This can be 
accomplished by carefu l siting of homes away from 
active ' faults, usino careful structural and foundation 
design and adequate-surface drainage plans. However, 
it is possible that some residential parcels will be 
judged unbuildable ~ue to high seismic hazards. 

'k Development should be allowed in this zone 
on parcels found to be free of hazardous 
conditions by the required geotechn i ca l 
i nvestigations. 

NOTES TO USERS 

.This map provides geotechnical data based on deta iled 
surface mapping, interpretation of aerial photographs 
and the geologic data presented in the report entit led 
Geologic Report of Sea l Cove - Moss Beach Area, 
October 15, 1971 by F . Beach Leighton and Associates. 
The map is primarily des i gned for use by geologists, 
engineers and planners and is not intended to be a 
substitute for detailed s ite specific geotechnical 
investigations. 

Additional description and explanation of the geologic 
conditions of the Seal Cove study area may be found in 
the accompany ing 'report entitled Geologic Analysis of 
the Seal Cove Area, Count of San Mateo, August 5, 
1980 by w~ ~am Cotton and Associates. 

William Cotton 
and Associates 

GEOTECHNICAL CONSI.lL T ~s 
. . . 

314 TAfT M, LOS GATOS, fa IrlO:II 

GEOTECHNICAL HAZARDS MAP 

SEAL COVE STUDY AREA 

PLATE No.1 SCALE: DATE: 8/5/80 

PROJECT NO. G_~~ ~ GEO./ENG. BY: APPROVED BY: (jJ(/.C 

REQUIRED GEOTECHNICAL 

INVESTIGA TION 

.No investigation deemed feasible due to the severity 
of the instability. 

• Engineering geolog~c investigation by a certified 
engineering geologist ailo a soil and foundat i on 
engineer ing investigation by a registered civil 
engineer, or a combined equivalent of the above. 

-Scope of both investigations should be 
directed toward a detailed evaluation of 
the potential landslide hazards in this 
zone. In most cases, landslide studies 
will require extens ive subsurface work in 
order to provide t he necessary technica l 
data to conduct a detailed slope stability 
analysis. The geotechnical analysis should 
provide acceptable factors of safety to 
clearly demonstrate stability before con­
struction is allowed in this zone. 

• Engineer ing geologic investigation by a certified 
engineering geologist and a soil and foundation 
engineering investigation by a registered c ivil 
engineer, or a combined equivalent of the above, 
unless evidence is available to show that such 
investigati0ns are not required. 

-Scope of engineering geologic investigation 
should address the seismic hazards related to 
the master and branching traces· of the Seal 
Cove fault. Particular emphasis of the engi­
neering geologic investigations, should be 
placed on the evaluation of possible surface 
faulting. I nvest i gat ive techniques within th is 
area will require the use of subsurface trench­
ing ano possibly geophys ical traverses unless 
clear evidence is established to show that no 
active fault crosses the parcel in question. 

-The soil and foundation engineering investi­
gatior. shc\l)r. address , but not necesso?rily be 
;onfined to, the following items: site pre­
paration and grading, surface drainage, and 
des ign parameters for residential founcl~tions. 

Christine Fitzgerald
EXHIBIT A
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William Cotton 
and Associates 

David C. Hale, Director 
Planning Department 
County of San Mateo 
590 Hamilton Street 

GEOTECHNICAL CONSULTANTS 
314 Tait Avenue, LbS Gatos, California 95030 
(408) 354-5542 

August 5, 1980 
Gll2-80 

Redwood City, California 94063 

Dear Mr. Hale: 

In accordance with our agreement with the County of 
San Mateo (#5500-80-426) dated July 14, .1980, the final 
geologic report is hereby submitted. 

As a result of our work, the original Geologic Map 
of the Seal Cove area has been updated and a number of 
recommendations are presented herein in order to help 
strengthen the present land use policies that control 
development. 

Our report is presented in two basic parts con­
sisting of a Conclusions and Recommendations section 
followed by a Technical Report section. The technical 
report describes the geologic data and analysis that we 
used to support the final conclusions and recommendations. 

It has been our pleasure to be of service to the 
County on this interesting project. If we can be of help 
in clarifying any aspect of this report, please do not 
hesitate to contact our office. 

Sincerely yours, 

WILLI&~ COTTON AND ASSOCIATES 

William R. Cotton 
Engineering Geologist, CEG 882 

bp 

Attached report 
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CONCLUSIONS 

The Seal Cove study area is exposed to a variety of 
geologic hazards that severely affect future land use decis­
ions. These conditions and the level of associated risk were 
well documented nearly a decade ago by a County-authorized 
geologic study conducted by Leighton and Associates (October 
1971). The present study was designed to update the geologic 
information presented in the Leighton report and to reevaluate 
the residential development regulations. 

The following geologic hazards are the principal 
geologic concerns of the Seal Cove area: 

Landsliding - Deep-seated landslides presently are 
destroying extensive sections of the seacliff region which 
define the western edge of the study area. Approximately 
17 homes have suffered some form of structural damage due 
to landslide activity. The inland extent of the active 
landsliding from the coastline ranges between 100 to 400 
feet~ howeve0 the average distance is nearly 250 feet. 
The average rate of landslide movement is very slow, prob­
ably ranging between 1 and 3 ,inches per year. However, the 
probability of accelerated movements is considered high in 
many local areas within the presently failing landslide 
complex. This is especially true of the high seacliff area 
located west of Ocean Boulevard where rapid catastrophic 
failure is a clear possibility. 

Faulting - The active Seal Cove fault and a number 
of branching fault traces pass through the study area. The 
main trace is confined to a 100-foot-wide zone located along 
the eastern margin of the study area. Although most of this 
zone lies outside of the study area, the branching fault 
traces pass through the main portion of the residential area. 
All of these faults are considered to be active, and thus, 
capable of generating earthquakes with associated ground 
shaking, surface faulting and ground failure. 

Seacliff Erosion - The entire coastline area presently 
is experiencing severe erosion by wave activity. This ero­
sion process causes the seacliff to become undercut at its 
base and locally unstable. The oversteepened face of the 
seacliff responds by shallow, piecemeal sloughing; howeve~ 
natural stability is never achieved due to the constant 
erosional activity within the surf zcne. The result is a 
systematic retreat of the seacliff by local episodic slough­
ing. The average rate of cliff retreat is approximately 
3 to 4 feet per year in the Seal Cove area. 

A number of additional geologic problems have been 
identified in the Seal Cove areal however, these are 

William Cotton and Associates 
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relatively minor hazards when compared to those outlined 
above and can be s~gnificantly mitigated by design. These 
problems include potentially expansive soils, poor surface 
drainage and problems associated with shallow ground water. 

RISK ANALYSIS 

The development of sound public policy to deal with 
the geologic hazards of the Seal Cove area requires an answer 
to the question, "How safe is safe enough?" The information 
and anlysis presented in this report is an attempt to provide 
the necessary framework on which the appropriate County 
decisionmakers can judge acceptable levels of risk. 

To properly assess the appropriate level of risk to 
the community, a number of important steps are essential. 
First, and probably most importantly, the presence of geologic 
hazards must be recognized. In the Seal Cove area, although 
the original subdivision was initiated in the early 1900's, 
the hazardous landslide and fault conditions were not recog­
nized until nearly ten years ago. Consequently, many homes 
and streets were built on active landslides or astride active 
traces of the Seal Cove fault,and.thus,have sustained consider­
able damage. 

The second step in this process takes place after the 
geologic hazards have been recognized. This step requires 
detailed studies to determine the physical characteristics 
of,the hazards. For the Seal Cove area,this was accomplished 
through the initial geologic study conducted by Leighton and 
Associates in 1971. They identified a large area of active 
landslides, and a number of fault traces associated with the 
Seal Cove fault. As an important part of their investigation, 
they provided a detailed description of the dimensions and 
level of activity of the landslides and faults. 

Once the geologic hazards are recognized and carefully 
characterized, then the degree or level of risk associated 
with each hazard can be evaluated. In the Seal Cove area the 
present land use tends to limit the exposure of risk mainly 
to utilities, streets and houses; however, the potential for 
personal injury or loss of life is possible in local areas. 
The decision as to whether the various levels of risk are 
tolerable or intolerable to the public requires the input of 
the County decisionmakers. An important part of any risk 
analysis is the consideration of possible mitigating measures 
that could reduce the risk associated with each type of 
hazard. This kind of action is usually the product of the 
democratic process and depends as much on social, economic 
and environmental values as on geologic knowledge. There are 
a number of mitigating measures that may reduce risk to toler­
able levels. For example, land use may be regulated to the 
degree that residential development is simply restricted from 

2 
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hazardous areas, thus the hazard is avoided and the risk is 
essentially eliminated. This has been done in the Seal Cove 
area by prohibiting construction in active landslide areas, 
astride active fault traces and close to the edge of the 
seacliff. 

Another method of reducing the risk is by attempting 
to reduce the impact of the hazard. This might include 
requirements for special foundations for residential struc­
tures, improved drainage facilities, flexible utilities and 
stronger construction techniques. No significant attempts' 
have been made in the Seal Cove area to reduce the impact of 
landslide or fault hazards by design/and indeed/to attempt 
to do so does not seem reasonable. Likewise, attempts to 
reduce the risk associated with the landslides and faults by 
controlling these hazardous processes is impractical, if not 
impossible. 

In summary, it is our opinion that the only practical 
means of reducing the risk associated with landslide and fault 
hazards is by prudent land use regulations. Any land use 
policy should balance the risk against the social, economic 
and environmental cost in order to determine the level of 
risk acceptable to the community. 

RECOHHENDATIONS 

The following recommendations are presented for consider­
ation by the County in order to establish prudent land use 
policies within the Seal Cove area. We believe that the recom­
mendations are consistent with the goals and objectives of the 
Seismic Safety Element of the General Plan, the original recom­
mendations presented in the Leighton report, and the minimum 
standards for geotechnical reports which were adopted by the 
County in 1977. However, after careful review by the County 
these recommendations may be altered to reflect the final 
expression of the County perception of acceptable risk. 

1) Critical Hazards Area - Due to the complexity of 
the hazardous geologic conditions in the Seal Cove area we 
recommend that the entire study area be designated as a 
~Critical Geotechnical Hazards Area.~ Such a designation would 
~red flag~ the region as an area of high geologic hazards for 
which special or more detailed geologic and soil investigations 
(i.e. geotechnical) will be required prior to development. 
Additionally, such a designation would alert present and future 
landowners to the hazardous conditions and the potential higher 
than normal cost of development. 

To protect the interest of the County, individual land­
owners,· and local developers geologic and/or soil investigations 
of appropriate level should be required fo all lands within the 
study area. These investigations will normally exceed the 
minimum standards adopted by the County and will specifically 
address the primary geology and hazard of the site in question. 

3 William Cotton and Associates 
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2) Geotechnical Hazards Map - To facilitate the 
required geologic and/or soil investigations we have prepared 
a new hazard zonation map for the Seal Cove area. This map 
is a modification of the original map prepared by Leighton 
and Associates in 1971 and is based upon new landslide and 
fault information generated during the present study. The 
changes from the original zonation map include (1) combining 
hazard zone 3 and 4, and (2) moving the boundary of hazard 
zone land 2 to the east. The geotechnical hazard zones have 
been compiled on the new 200-scale County base map which we 
believe is a more useful map because it superimposes property 
boundaries on an orthophotographic base. 

The Geotechnical Hazards Map divides the Seal Cove 
area into three zones on the basis of similar geotechnical 
hazards or problems. Consequently, the terrain within each 
zone is considered to have similar potentials and constraints 
for development. In essence each zone reflects different 
levels of risk to man and structures. 

The physical conditions and the associated risk of the 
three zones are described on the Geotechnical Hazards Map 
along with the various levels of geotechnical investigations 
required to evaluate the particular hazards in each zone. 
The following section describes the criteria for each hazard 
zone, defines the associated risk for development in each 
zone and defines the scope of reguired geotechnical investiga­
tions. It is recommended that the Geotechnical Hazards Map 
be officially adopted by the County as part of the final land 
use policy to guide future development in the Seal Cove study 
area. 

ZONE 1 - Includes all lands located along the western 
seacliff that are affected by active landslide processes and 
accelerated seacliff erosion. The position of the erosion 
boundary of this zone is established by the easternmost extent 
of active landsliding plus a setback of 50 feet. The setback 
zone includes lands which lie outside or east of the active 
landslides but are expected to experience problems in the future 
(Le. sot.years). 

Risk Assessment - Risk to development in this zone 
is considered to be extremely high. It is reasonable 
to conclude that slow progressive landsliding and 
seacliff retreat will continue, resulting in structural 
and property damage. This is especially true for 
structures or utilities located astride active surface 
breaks. Rapid catastrophic slope failure of the high, 
steep portion of the seacliff located west of Ocean 
Boulevard is a clear probability. Such as event could 
involve the loss of life as well as significant property 
damage. . 

The feasibility of reducing the risk to acceptable 
levels is extremely low. 

No additional development should be allowed in this 
zone. 

4 
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ZONE 2 - Includes all lands within a lOO-foot wide 
zone located immediately adjacent to the zone of active 
landsliding and accelerated seacliff erosion (i.e. Zone 1). 
The position of the eastern boundary of this zone is estab­
lished by a 2:1 (i.e. 26± degrees) projection measured from 
the base of the high seacliff located west of Ocean Boulevard. 

Risk Assessment - Risk to development in this zone 
is considered to be moderate to high. Eastward 
progression of active landsliding is difficult to 
predict with reliable accuracy. 

The likelihood of eliminating the risk is very low, 
however it may be possible to significantly reduce 
the impact of the hazard by properly designed 
foundations. 

No development should be allowed in this 
zone until stability is clearly demonstrated 
by the required geotechnical investigations. 

Required Geotechnical Investigation - Engineering 
geologic investigation by a certified engineering 
geologist and a soil and foundation engineering 
investigation by a registered civil engineer, or 
a combined equivalent of the above. 

- Scope of both investigations should be 
directed toward a detailed evaluation of 
the potential landslide hazards in this 
zone. In most cases, landslide studies 
will require extensive subsurface work in 
order to provide the necessary technical 
data to conduct a detailed slope stability 
analysis. The geotechnical analysis should 
provide acceptable factors of safety to 
clearly demonstrate stability before con­
struction is allowed in this zone. 

ZONE 3 - Includes all lands located outside of the 
areas affected by active or potential landslides. 

Risk Assessment - Risk to development in this 
zone is considered to be low to moderate. The 
major geologic hazard in this zone is the threat 
of surface faulting along the master fault trace 
and several branching fault traces of the Seal 
Cove fault. These faults are active and capable 
of producing damaging surface faulting, strong 
ground shaking and ground failure. 

The relative risk associated with poor surface 
drainage and potentially expansive soils is 
generally regarded as moderate to locally high. 

5 
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The feasibility of reducing the risks to acceptable 
levels in this zone is considered high. This can 
be accomplished by careful siting of homes away 
from active faults, using careful structural and 
foundation design and adequate surface drainage 
plans. However, it is possible that some­
residential parcels will be judged unbuild-
able due to high seismic hazards. 

Development should be allowed in this zone 
on parcels found to be free of hazardous 
conditions by the required geotechnical 
investigations. 

Required Geotechnical Investigation - Engineering 
geologic investigation by a certified engineering 
~eologist and a soil and foundation engineering 
,nvestigation by a registered civil engineer, or 
a combined equivalent of the above. 

Scope of engineering geologic investigation 
should address the seismic hazards related to 
the master and branching traces of the Seal 
Cove fault. Particular emphasis of the engin­
eering geologic investigations should be 
placed on the evaluation of possible surface 
faulting. Investigative techniques within 
this area will require the use of subsurface 
trenching and possibly geophysical traverses 
unless clear evidence is established to show 
that no active fault crosses the parcel in 
questions. 

The soil and foundation engineering investiga­
tion should address, but'ndnecessarily be 
confined to, the following item: site prepara­
tion and grading, surface drainage, and design 
parameters for residential foundations. 

All of the geotechnical investigations should reference 
this report and the geologic data presented in the Leighton 
and Associates report of 1971 and the Seismic and Safety 
Elements of the General Plan of 1976. The geotechnical reports 
describing the results of these investigations should be 
reviewed by the County Geologist following the procedure that 
is currently in practice. The recommendations expressed in 
the soil and foundation engineering reports and/or the engin­
eering geologic reports should become conditions of any 
development application. 

6 William Cotton and Associates 
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GEOTECHNICAL CONSULTANTS 
314 Tait Avenue, Los Gatos, California 95030 
(408) 354-5542 

To: David C. Hale 
Planning Director 
County of San Mateo 

August 5, 1980 
Project Gl12-80 

From: William Cotton and Associates 
Geotechnical Consultants 

Subject: Geologic Analysis 
Seal Cove Area 
County of San Mateo, California 

INTRODUCTION 

At the request of the County of San Mateo we have 
completed an investigation of the geologic conditions of the 
Seal Cove area. The primary purpose of our work was to eval­
uate and update the existing Geologic Map of the area, to 
identify and characterize the geologic hazards that constrain 
development, and to evaluate the level of risk associated 
with the hazardous conditions. 

The geologic investigation included the following 
tasks: (l) detai led geologic surface mapping of the study 
area at a scale of linch = 200 feet, (2) compilation and 
analysis of geologic and soil engineering data taken from 
reports and maps held in the County files, (3) stereoscopic 
evaluation of sequential aerial photographs, and (4) dis­
cussions with area landowners. The equivalent of eight man­
days were spent collecting and compiling field data. 

In preparinq this report we have relied heavily 
on the following documents: 

.Geologic Report of Seal Cove and Moss Beach 
Area, 
F. Beach Leighton and Associates, 
October 15, 1971 . 

• Geotechnical Hazards Synthesis Map for 
San Mateo County, Leighton and Associates, 
and San Mateo County Planning Department, 
June 1975 . 

• Seismic and Safety Elements of the 
General Plan, Vol. land 2; San Mateo 
County Planning Departroent, December 1976. 

ENGINEERING GEOLOGY • ENVIRONMENTAL EARTH SCIENCES • FOUNDATION ENGINEERING 
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The geologic data and discussions presented in this 
report should be regarded as updated and reevaluated informa­
tion taken from the Leighton report and should not be con­
sidered to supersede or diminish the importance of their work. 
Future development in the Seal Cove area should not proceed 
without reference to both of these reports and the data com­
piled for the seismic safety element of the County of San 
Mateo. 

ACCOMPANYING ILLUSTRATIONS 

Geotechnical Hazards Map, 1 inch = 200 feet, Plate 1 Pocket 

Index Map, Figure 1 

Topographic and Geologic Index Map, Figure 2 

Schematic Geologic Cross Section, Figure 3 

Mode of Rock Slump Failure, Figure 4 

Progressive North to South Failure of Seacliff Region, Pigure 5 

Progressive Seacliff Erosion, Figure 6 

Seal Cove Fault System, Figure 7 
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DEVELOPMENT HISTORY 

The portion of coastal San Mateo County that is included 
in this study is a residential section known as Seal Cove which 
is located in the southern part of the community of Moss Beach 
(Figure 1). The northern and southern boundaries of the study 
area are defined by Cypress and Bernal Avenues, respectively, 
and include all of the residential property located between the 
Half Moon Bay Airport and the ocean. 

The Seal Cove area was subdivided into residential 
parcels about 1908. The area was subdivided into 2500 square 
foot lots with roads and improvements (i.8., streets, sidewalks 
and utilities) without regard for the geologic constraints. In 
fact, the primary attraction of the Seal Cove area was the pre­
sumed relatively low level of risk associated with the setting 
as compared to the San Francisco region that was devastated dur­
ing the earthquake of 1906. The existing street alignments and 
the lot configurations are essentially the same as the original 
1908 development plan. Since that time, residential construction 
has proceeded at a rather slow, piecemeal rate with home construc­
tion being limited to parcels of 5000 square feet. 

In the late 1960's development in portions of the Seal 
Cove community was identified by the U.S. Geological Survey as 
being constrained by high geologic hazards due to active land­
sliding and accelerated coastal erosion. On the basis of this 
information, the County of San Mateo placed a building freeze 
on the Seal Cove area and authorized Leighton and Associates, 
the County Geologists, to complete a detailed geologic study 
of the area and to provide the County with guidelines for future 
development. The geologic study was completed and the final 
report was accepted by the County in October of 1971. The 
Leighton report clearly identified the primary geologic con­
straints of the Seal Cove as landsliding, faulting, and seacliff 
erosion. In addition, the report identified less severe poten­
tial problem.s associated wi th poor surface drainage, high ground 
water, and expansive soils. On the basis of these concerns, the 
Seal Cove area was divided into four Geologic Hazard Zones that 
define different levels of relative geologic stability. The 
description of each zone identifies the primary geologic hazard 
that constrains development and defined the type of geologic and 
soil report that would be required prior to residential develop­
ment. Table 1 outlines the four hazard zones as presented in 
the Leighton report of October 15, 1971. 
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In November of 1971 the County accepted the conclusions 
and recommendations of the Leighton report and imposed a number 
of building restrictions on the parcels within the four hazard 
zones. In addition, Leighton and Associates prepared and sent 
to the County a specified set of guidelines for geologic and 
soil investigations conducted in the Seal Cove area. On the 
basis of the new information, the building freeze was lifted 
but residential development was allowed to proceed only after 
the necessary geologic and/or soil investigations were satis­
factorily completed. The required reports were reviewed by 
Leighton and Associates on a part-time basis until 1975 when 
the County retained A. C. Neufeld as the permanent County 
Geologist. 

The present policy regarding geologic and soil reports 
has been altered slightly from the recommendations of the 
Leighton report. At present, detailed geologic and soil inves­
tigations are required in Geologic Hazard Zones 1 and 2; however, 
in zones 3 and 4 such investigations are only required when a 
parcel is located within fifty feet of a mapped fault. Normally, 
areas located outside of the fifty foot zone do not require any 
geologic or soil report prior to construction. The adequacy of 
the geologic and soil report are evaluated by the County Geologist 
according to the Minimum Standards for Geotechnical Reports 
adopted by the County and the review procedures developed by 
the County Geologist. In some cases the County Geologist has 
imposed stricter and, at times, more reduced standards where 
local geology or soil data warrant such changes. 

Since the suspension of the 1971 building freeze, 16 new 
homes have been constructed in the study area. These homes are 
situated within the following Geologic Hazard Zones as defined 
by Leighton and Associates: 

ZONE 1 - Most severe instability - no development 

ZONE 2 - Unstable - 9 new homes 

ZONE 3 - Degree of instability - 5 new homes 
questionable 

ZONE 4 - Most stable - 2 new homes 

Our evaluation of the locations and conditions of the new 
homes indicates that the present stability of most homes is 
good; however, the safety of two of these homes is in question. 
These homes are situated in Geologic Hazard Zone 2. The specific 
locations and geologic concerns of these structures are outlined 
below: 

6 
William Cotton and Associates 



I 

\ 

I 
I 

LOCATION 

131 La Grande Avenue 

821 Ocean Boulevard 

GEOLOGIC PROBLEM 

Home, deck and patio 
constructed within 
several feet of an 
active landslide scarp 

Front portion of home 
and driveways are 
situated over an active 
landslide tension crack 

The home on La Grande was constructed east of a major, 
active landslide scarp that was well documented in the Leighton 
report, and recognized by the owner's consultants prior to con­
struction. But at the time that the home on Ocean Boulevard 
was constructed, no surface evidence of landsliding was noted. 
Apparently the landslide-related surface cracking has extended 
to this location since the Leighton investigation of 1971. 
Small incipient surface cracks can be traced from the parcel 
on Ocean Boulevard to the east under the neighboring parcel 
where residential damage is more pronounced, and then north 
across La Grande Avenue to the prominent scarp area located 
west of 131 La Grande Avenue. 

Our analysis of the geologic hazards of the Seal Cove 
area indicate that the landslide activity is progressing as 
predicted nearly a decade ago; however, the previously mapped 
fault pattern appears to be more complex. As a result of our 
work we have reevaluated the original hazard zones and have 
altered the positions of some boundaries. Additionally, we 
have recommended specific changes in the type and scope of 
future geotechnical investigation in the Seal Cove area. 

7 William Cotton and Associates 
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PHYSICAL PAR&~TERS: Topographic, Geologic and Seismic 

The Seal Cove area is characterized by a unique set of 
physical parameters that strongly influence safe development. 
The physical condi tions that have the most influence are those 
that relate to the topographic, geologic and seismic setting 
of the study area. The general characteristics of each of 
the conditions and their associated constraints and potentials 
for development are described in the following sections. 

TOPOGAAPHIC SETTING - The portion of the community of Hoss 
Beach that is included in this investigation is situated at 
the north end of a prominent northwest-trending ridge 
(Figures 2 and 3). The ridge extends from Pillar Point on 
the south to beyond Seal Cove for a distance of approximately 
two miles. An east-west profile across the ridge is assymet­
rical, characterized by a high, near-vertical seacliff along 
the western side, a nearly flat terrace surface along the top 
of the ridge, and a gentle, east-facing slope along the east­
ern border. The average elevation is nearly 100 feet through­
out most of the ridge area, but the ridge top rises to 
approximately 175 feet above sea level south of the study 
area. within the immediate residential portion of the study 
ar.ea the topography is relatively flat with a topographic 
relief of no more than 25 feet. 

The present topography of the Seal Cove area and the 
surrounding ridge is the product of a long history of rather 
dynamic geologic processes, of which most are still actively 
modifying the area. These processes include active land­
sliding, accelerated seacliff erosion and young fault activity. 
The terrain that is not affected by these hazardous processes 
have a relatively high potential for safe development. Such 
areas are within the essentially flat terrace region situated 
east of Beach Way and Ocean Boulevard. 

GEOLOGIC SETTING - The geologic setting of the Seal Cove area 
is defined by a variety of earth materials, active slope fail­
ure processes and a complex fault zone related to the Seal 
Cove fault system. The following discussion is designed to 
present a general description of the geologic setting. For 
a more detailed account, the Geologic Report of Seal Cove­
Moss Beach Area, October 15, 1971 by F. Beach Leighton and 
Associates, should be consulted. Their report presents a 
large volume of detailed surface and subsurface geologic data 
in written and illustrative form. The description of the 
geologic setting included in this report is based on our field 
mapping and the information presented in the Leighton report. 

The primary earth materials in this part of the Seal 
Cove community can be divided into two dramatically different 
types of bedrock units which are overlain by two types of 
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surficial deposits (Figures 2 and 3). The two bedrock units 
consist of a relatively fine-grained sequence of sedimentary 
rocks belonging to the Purisima formation (Tp) and a massive 
coarse-grained igneous rock of the Montara Quartz Diorite (Kg). 
These materials make up the bulk of the rock materials that 
form the prominent ridge topography, however, in most areas 
the bedrock is covered by the surficial deposits. The sur­
ficial materials consist of a sedimentary ~arine Terrace 
deposit (Qt) that blankets all of the nearly flat topography 
of the study area, and a complex of active landslides deposits 
(Qls) which are presently destroying large sections of the 
western seacliff region. The following discussion describes 
the physical nature of each type of earth material in the 
Seal Cove area. 

Surficial Units - the relatively unconsolidated 
deposits that overlie the bedrock material. 

Landslide (Qls) - The landslide deposits are 
composed of both the overlying surficial 
Marine Terrace and the Purisima bedrock mate­
rials. The primary type of failure appears 
to be rock slump with movement concentrated 
along deep-seated failure planes. The land­
slides are concentrated in a coastal belt 
along the western margin of the study area 
that extends inland as far as 300 to 400 feet. 

Marine Terrace (Qt) - These deposits form a 
blanket-like covering of gravel, sand, and 
silt that overlies the bedrock units through­
out the relatively flat portion of the study 
area. The thickness ranges from 3 to 4 feet 
to as much as 40+ feet. 

Bedrock Units - the relatively consolidated materials 
which form the major portion of the ridge and which 
the surficial units rest. 

Purisima formation (Tp) - This unit consists 
of a thin-bedded, highly fractured, inter­
layered sequence of siltstone, shale, and 
sandstone. The bedrock is exposed along the 
entire length of the seacliff area and has 
been encountered in drill holes located 
approximately 800 feet east of the seacliff 
area. 

Mon"'''''''''a ~",. ...... ~ iii c ... i"'e (K-' - 'T'~ •. ; ~ nedT":'lc.' ..... ..... _ ...... _ '-' ....... ' ___ .... ____ .... \'" "jJ __ __ _ _ __ i"-

type is not exposed at the surface but has 
been penetrated in drill holes along the . 
eastern margin of the study area. It con­
sists of deeply-weathered, medium- to coarse­
grained quartz diorite. 
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The most active geologic process now operating in the 
study area are two distinctly different types of slope fail­
ure. They are confined to the seacliff region and include 
(1) deep-seated landsliding involving large segments of the 
seacliff, and (2) shallow sloughing and ravelling of the 
face of the seacliff. 

LANDSLIDING - Active, deep-seated landsliding presently is 
affecting most of the seacliff located along the western 
margin of the study area. The average height of the seacliff 
is approximately 100 feet and, in most cases, the entire sea­
cliff is involved in landsliding. The locations of the 
crownS (i.e. tops) of the landslides vary considerably, but 
in several places the crowns are located as much as 300 to 
400 feet back (i.e. east) of the top of the seacliff, however, 
the average distance is nearly 250 feet. The depth to the 
basal slide planes of these landslides is not well known, but 
from the surface dimensions it is estimated that the depths 
equal or exceed the height of the seacliff. Thus, the toes 
(i.e. bottoms) of most of these landslides are near the base 
of the seacliff and sea level (Figure 4). 

De~ailed surface mapping and subsurface drill hole data 
strongly suggest that the mode or style of slope failure can 
be characterized as (1) progressing from the north to the 
south and (2) undergoing rotational failure along a concave­
upward basal rupture surface. The north-to-south progressive 
failure is revealed by the pattern and dimension of the sur­
face breaks noted along the crowns of the individual land­
slides (Figure 5)" For example, the eastern limits of the 
landslides are commonly defined by one or more landslide­
related geomorphic features including prominent crown scarps, 
trenches (i.e. grabens), linear depressions and tension 
cracks. The pattern of failure normally starts with a well­
developed headwall scarp near" the crown of a major landslide 
block. The scarps commonly are more prominent and better 
developed,along their northern extensions. Most can be 
traced to the south along somewhat discontinuous curvilinear 
paths, but the scarps frequently diminishes in height to the 
south and eventually are replaced by shallow linear depres­
sions or a series of tension cracks. Consequently, it appears 
that most of the landslide headwall scarps propagate slowly to 
the south from their points of initiation, following a 
scissor-like pattern with greater surface displacements being 
concentrated along the northern extension of the headwall 
scarps. 

Although the basa~ rupcure surfaces for most of the 
landslides is not well defined, they appear to be controlled· 
structurally by the orientation and the spacing of the bed­
rock fractures. The stratification of the bedrock is inclined 
into the seacliff. Such an orientation usually accounts for 
increased slope stability, but the highly fractured nature of 
the bedrock and the presence of a prominent set of west-dipping 
continuous fractures reduce the strength of the bedrock and 
controls the mode of failure. 
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Thus when the relatively incompetent bedrock is exposed 
in a high, near-vertical seacliff that has been over steepened 
by wave erosion, the rock becomes detached along the planar 
surfaces of the fractures. Consequently the seacliff fails 
in a type of landslide known as a rock slump (Varnes 1978) 
which normally involves bedrock materials that fail by rota­
tion along a curved basal rupture surface. 

The rate at which these large deep-seated landslide 
masses are failing can be estimated roughly by noting the 
increase in the scarp heights and in the length of extensions 
of the tension cracks since the completion of the original 
landslide mapping in 1971 (i.e. Leighton and Associates). 
Our measurements indicate that the rate of failure probably 
is approximately 1 to 3 inches per year; thus the rate of 
movement is regarded as very slow. However, the possibility 
of accelerated movements is considered high in many local 
areas within the presently failing landslide complex. 

SLOUGHING - The most active form of slope failure along the 
seacliff is shallow, small-scale sloughing and ravelling of 
the face of the cliff. This process is initiated by wave 
erosion concentrated along the base of the seacliff (Figure 6). 
This erosional process causes the base of the seacliff to 
become undercut and locally unstable. The face of the sea­
cliff responds to the oversteepened condition by localized 
piecemeal sloughing and ravelling. Most of the cliff retreat 
takes place during the winter season when storm waves vigor­
ously erode and undercut the base of the seacliff. The weak, 
highly fractured siltstone and shale bedrock and the uncon­
solidated cover of marine terrace material are left in an 
oversteepened and unsupported condition, and consequently 
fail. The fallen debris temporarily protects the base of the 
cliff, but the waves eventually remove the debris and the 
oversteepening process starts anew. 

An analysis of aerial and ground photographs taken over 
a period of fifty years, 1926 to 1976, and map extending back 
approximately 130 years reveals that the average rate of cliff 
retreat within the study area is now approximately 3 to 4 feet 
per year. However, this process is episodic and is controlled 
by a variety of local geologic conditions, thus the average 
rate cannot be projected into the future with any degree of 
certainty. For example, using this rate, it would be unreason­
able to predict that the top of the seacliff will be located 
30 to 40 feet east of its present location by 1990; there may 
be only 5 feet of cliff retreat in the next ten years, but 55 
feet of retreat may occur the subsequent decade. Thus the 
average rate over a 20 year period would :pprcxi~ate 3 feet 
per year. 

In conclusion, the seacliff portion of the Seal Cove 
area presently is failing by large deep-seated landsliding and 
small scale localized sloughing. Although both of these types 
of failures are partially induced by the oversteepening process 
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of wave erosion, they are dramatically different in scale and 
mode of failure. Likewise each presents a very different 
level of risk to future development. 

In our judgment, attempts to control or reduce these 
hazards by engineering design would not be feasible. The 
scale of the large active landslides make any stabilization 
scheme essentially uneconomical, likewise an engineering 
solution needed to stop the erosional activity at the base 
of the seacliff would severely impact the James V. Fitzgerald 
Marine Reserve which includes the Seal Cove surface zone. 
Consequently it appears the most prudent way to reduce the 
risk is to avoid the areas that are vulnerable to these slope 
failure hazards. 

SEISMIC SETTING - The principal structural feature within the 
study area is the Seal Cove fault zone and a number of sub­
sidiary branch faults (Figure 7). The master trace of the 
fault appears to lie near the base of the east-facing slope 
which forms the eastern boundary of the study area. Here the 
master trace is considered to be within a zone of pulverized 
rock that is approximately 100 feet wide. West of this main 
zone, the location and character of faulting are less well 
understood. In this region at least three branch faults 
extend to the southeast from the main Seal Cove fault zone 
and pass through the study area (Leighton 1971). Sub­
sequent site-specific geologic studies have confirmed with 
slight modifications the location of some of these branch 
fault traces. In addition, the analysis of aerial photographs 
conducted for this study and by A. C. Neufeld, San Mateo 
County Geologist, strongly indicate that several additional 
fault-related lineations cross the relatively undeveloped 
area located south of San Lucas Avenue. 

These branch faults, like those in the main fault zone 
are considered to be normal faults characterized primarily by 
vertical displacements. The main fault trace is identified 
as the zone of greatest concentration of displacement. Indeed 
the east-facing slope that forms the eastern boundary of the 
study area is considered to be a fault scarp produced by dis­
placement along the main trace of the Seal Cove fault. Although 
the branch faults also are considered to be active traces, both 
the surface expressions of these faults and the subsurface data 
presented by the Leighton report indicate that the amount of 
displacement and the state of activity along these faults 
probably is much less than the master trace. 

Recent ~a~:t studies suggest thac the 3eal Cove fault 
zone is a segment of a major coastal boundary fault zone that' 
merges with the San Andreas fault north of San Francisco 
(Greene and others, 1973; Weber and Cotton, 1980). This fault 
zone includes the Seal Cove, San Gregorio, Sur, San Simeon and 
Hosgri faults and extends to the south for more than 260 miles 
to the vicinity of Point Arguello. The largest historic 
seismic event recorded along the San Gregorio fault system 
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were two Richter magnitude 6.1 earthquakes which occurred 
within one hour of each other near the center of Monterey 
Bay in 1926. Studies of historic seismicity along the San 
Gregorio fault zone in the vicinity of Monterey Bay indicate 
that the fault zone probably is capable of producing an earth­
quake of Richter magnitude 7.2 - 7.9. Paleoseismologic 
research on the San Gregorio fault zone near Point Ano Nuevo, 
in San Mateo County, suggests that (1) earthquakes of Richter 
magnitude 7.6 - 7.7, and possibly greater than Richter mag­
nitude 8.0, have occurred along the San Gregorio fault zone 
in the past and are anticipated to occur in the future, and 
(2) a reasonable estimate of the recurrence interval for major 
earthquakes (M 7.5) along the San Gregorio fault system is 
225-400 years and probably is about 300-325 years (Weber and 
Cot ton, 1980). Since the Seal Cove fault is considered to be 
an extension of the San Gregorio fault system, it is reason­
able to attribute a similar level of seismic activity to the 
Seal Cove area. 

In conclusion, the main trace and the branching traces 
of the Seal Cove fault are considered to be active. The branch­
ing faults located in the relatively undeveloped area south of 
San Lucas Avenue are only approximately located. Indeed, 
there may be additional fault strands that are as yet unrecog­
nized in this region. Should a major earthquake take place 
along the Seal Cove fault the anticipated seismic hazards 
would be severe ground shaking, surface faulting along the 
master trace and branching fault traces and ground failure 
(landsliding, sloughing, settlement, etc.). The risk associated 
with these hazards can be dramatically reduced by carefully 
siting ~omes away from active fault traces or potential zones 
of ground failure and by careful structural and foundation 
design. 
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RESOLUTION OF THE MONTARA WATER AND SANITARY DISTRICT 
DECLARING EXISTENCE OF EMERGENCY CONDITION REQUIRING 
IMMEDIATE EXPENDITURE OF FUNDS AND OTHER ACTIONS IN 
FURTHERANCE OF PUBLIC HEALTH, WELFARE AND SAFETY, AND 
APPROVING AND RATIFYING EXECTUION OF CONTRACTS FOR 
REPAIR OF ESSENTIAL PUBLIC FACILITIES RELATING THERETO 

(Seal Cove Critical Geotechnical Hazards Area) 
 

Page 1 of 4 

BE IT RESOLVED BY THE BOARD OF THE MONTARA WATER AND 

SANITARY DISTRICT, A PUBLIC AGENCY IN THE COUNTY OF SAN 

MATEO, CALIFORNIA, AS FOLLOWS: 

1. Findings. This Board finds and determines as follows: 
 
a. On or about March 16, 2025, Montara Water and Sanitary 

District (District or MWSD) staff was alerted to active land 
movement along the coastal bluff in the Seal Cove Critical 
Geotechnical Hazards Area (Area), including sinkholes, 
causing a series of line breaks and water leaks of MWSD 
infrastructure located within portions of public roads, 
including San Lucas Avenue, west of Del Mar Avenue, 
Ocean Avenue between San Lucas and Madrone, La 
Grande Avenue, Los Banos Avenue, as well as the Park 
Street and Beach Street intersection. Additionally, since mid-
February, staff has responded to ten (10) water leaks and 
repaired eight (8) leaks on either a District water main or 
individual property water connections near San Lucas 
Avenue and Ocean Boulevard. 

b. The Area lies along the Seal Cove earthquake fault line and 
numerous branch lines which are considered to be active 
and has long been designated by the County of San Mateo 
as a Geotechnical Hazard Area with low coastal cliff stability. 
The Area has been extensively studied with regard to 
geotechnical and natural hazards that subject it to active 
landslides, seismic hazards, sea cliff erosion and sea level 
rise. A 1980 study identified four (4) Geotech zones 
(attached as Exhibit A is the Geologic Hazard Zone Map) 
that is currently used by San Mateo County, the local agency 
with land use authority, as the guide for development in the 
Seal Cove area.      

c. MWSD staff – who are on call 24 hours a day to repair leaks – took 
quick action to fix these leaks and also relocate water 
connections for one (1) home, and above ground for two (2) homes 
on San Lucas. Above ground connections are a safer means to 
provide water when land movement can continue to cause leaks. 
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Staff are working to further protect the District’s water and sewer 
infrastructure in the Area to reduce the potential for any further 
water or sewage leaks. Staff additionally tested and visually 
inspected District sewers to confirm no breaks that would allow 
untreated sewage into the soils or coastal environment.  

d. The water main in San Lucas has been capped at the western side 
of the Del Mar intersection. District staff have rerouted the water 
main mid-block on San Lucas west of Del Mar to maintain water 
supply to the fire hydrant at this intersection, and to connect into the 
water main on Del Mar.   

e. To restore service to two (2) homes on San Lucas (86 and 89 San 
Lucas Avenue), District staff have assisted in providing above 
ground water service connections between the affected properties 
and either an adjacent neighboring property willing to allow the 
hose bib connection or via the District’s water mains on San Lucas 
or Del Mar. These above ground connections provide a safer water 
service connection by providing the property owners visual access 
to their water service line, eliminates the need for District or 
contractor staff to excavate in unstable soils, and reduces the risk 
to District infrastructure. 

f. San Mateo County previously closed San Lucas Avenue from Del 
Mar Avenue to Ocean Boulevard and will not allow excavation 
permits for any District work in this closed area.  

g. The District is working to rapidly review existing geotechnical 
reports to determine the safest location for District assets. The 
District is examining the need to cap or relocate additional water 
mains and sewer mains outside of the geologic hazard zones. This 
may require customers to relocate their water connections and for 
some properties to maintain above ground water connections. 

h. Due to the unstable nature of land within the Area and the 
urgent need to repair or abandon lines and other facilities, 
following competitive bidding procedures would and will 
endanger and adversely affect public health, welfare and 
safety because of the delay’s attendant thereon.  

i. The public interest and necessity demand the immediate 
expenditure of District funds to accomplish emergency work 
in order to safeguard life, health and property. 
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2. Declaration. This Board hereby determines and declares that the above-
described incident constitutes an emergency condition under Public Contract 
Code Sections 22050 and 20806; that the public health, welfare, safety, interest 
or necessity required and require the immediate and continuing expenditure of 
public money without soliciting or advertising for bids or receiving the same; that 
the emergency will not permit delays resulting from competitive solicitation of 
bids and that the actions taken by the District acting by and through the District 
Manager to complete the Emergency Work are, and such future actions will be 
necessary to respond to the emergency.  
 
3. Approval, Ratification. Those certain agreements, task orders, purchase 
orders or other forms of agreement heretofore entered into by or for the General 
Manager to accomplish emergency work in the Area are, and each of them is, 
hereby approved and execution is hereby ratified. 
 
4. Authorization. The General Manager is hereby authorized to enter into 
such agreements (in form approved by the Attorney for the District) in addition to 
those hereinabove ratified that are necessary or appropriate to complete 
emergency work. 
 
5. Reports. The General Manager shall report upon the status of the 
emergency work and the condition of the emergency at each regular meeting of 
this Board hereafter until the emergency condition is terminated. This Board shall 
determine by a four-fifth’s vote at each such meeting whether the emergency 
condition warrants continuation of suspension of competitive bidding.  
 
6. Operative Date. This Resolution shall be effective upon the date of its 
adoption and is operative retroactively to the date of the first agreement ratified 
hereby. 
   

     _____________________________________ 

     President, Montara Water and Sanitary District 

 

 

COUNTERSIGNED: 

 

_____________________________________ 

Secretary, Montara Water and Sanitary District 
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* * * * 

 

 I HEREBY CERTIFY that the foregoing Resolution No. ____ duly and 

regularly adopted and passed by the Board of the Montara Water and Sanitary 

District, County of San Mateo, California, at a Special Adjourned Meeting thereof 

held on the 27th day of March 2025, by the following vote: 

 

 AYES, Directors:    

 

 ABSTENTION:  

 

 NOES, Directors:   

 

 ABSENT, Directors:   

 

       

     _____________________________________ 

      Secretary, Montara Water and Sanitary District 
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--ZONE 1 
AREA OF POOR SURFACE DRAINAGE 
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ZONE 1 

GEOTECHNICAL 
HAZARD ZONE 

.Includes all lands located along the western seacliff 
that are adversely affected by active landslide pro­
cesses and a~c~lerated seacliff erosion. The pOSition 
of the eastern boundary of this zone is established by 
the easternmost extent of active landsliding plus a 
setback of 50 feet. The setback zone, includes lands 
which lie outside or east of the active landslides but 
are expected to experience problems in the future 
(i.e. SO± years). 

ZONE 2 

• Includes all lands within a lOa-foot wide zone located 
immediately adjacent to the zone of active landsliding 
and accelerated seacliff erosion (i.e. Zone 1). The 
position of the easteFn boundary of this zone is estab­
lish,ed in part by an approximate 2:1 (i.e. 26± degrees) 
projection measured from the base of · the high seacliff 
located west of Ocean Boulevard. 

ZONE 3 

.Includes all lands located outside of the areas affected 
by active or potential landslides. 

EXPLANA TION 

RISK ASSESSMENT 

UNSTABLE 

• Risk to development in this zone is considered to be 
extremely high. It is reasonable to conclude that 
slow progressive landsliding and seacliff retreat will 
continue , resulting in structural and property damage. 
This is especially true for structures or utilities 
located astride active surface breaks. Rapid cata­
strophic slope failure of the high, steep portion of 
the seacliff located west of Ocean Boulevard is a 
clear probability . Such an event could invo lve the 
loss of life as well as significant property damage. 

The feasibility of reducing the risk to acceptable 
levels is extremely low. 

* No additional development should be allowed in this 
zone. 

QUESTIONABLE STABILITY 

• Risk to development in this zone is considered to be 
moderate to high. Eastward progression of active 
lands l idi~~ is difficult to predict with reliable 
accuracy. 

The likelihood of eliminating the risk is very low, 
however it may be poss ible to significant ly reduce 
the impact of the hazard by properly designed 
foundations. 

• No development should be allowed in this 
zone until stability is clearly demonst r ated 
by the required geotechnical investigations. 

MOST STABLE 

WRisk to development in this zone is considered to be low 
to moderate. The major geologic hazard in this zone is 
the threat of surface faulting along the master fault 
trace and several· branching fault traces of the Seal tove 
fault. These faults are active and capable of producing 
damaging surface faulting, strong ground shaking and 
ground failure. 

The relative risk associated with poor surface drainage 
and potentially expansive soils is general ly regarded 
as moderate to locally high . 

The feasibility of reducing the risks t o acceptable 
levels in this zone is considered hig h . This can be 
accomplished by carefu l siting of homes away from 
active ' faults, usino careful structural and foundation 
design and adequate-surface drainage plans. However, 
it is possible that some residential parcels will be 
judged unbuildable ~ue to high seismic hazards. 

'k Development should be allowed in this zone 
on parcels found to be free of hazardous 
conditions by the required geotechn i ca l 
i nvestigations. 

NOTES TO USERS 

.This map provides geotechnical data based on deta iled 
surface mapping, interpretation of aerial photographs 
and the geologic data presented in the report entit led 
Geologic Report of Sea l Cove - Moss Beach Area, 
October 15, 1971 by F . Beach Leighton and Associates. 
The map is primarily des i gned for use by geologists, 
engineers and planners and is not intended to be a 
substitute for detailed s ite specific geotechnical 
investigations. 

Additional description and explanation of the geologic 
conditions of the Seal Cove study area may be found in 
the accompany ing 'report entitled Geologic Analysis of 
the Seal Cove Area, Count of San Mateo, August 5, 
1980 by w~ ~am Cotton and Associates. 

William Cotton 
and Associates 

GEOTECHNICAL CONSI.lL T ~s 
. . . 

314 TAfT M, LOS GATOS, fa IrlO:II 

GEOTECHNICAL HAZARDS MAP 

SEAL COVE STUDY AREA 

PLATE No.1 SCALE: DATE: 8/5/80 

PROJECT NO. G_~~ ~ GEO./ENG. BY: APPROVED BY: (jJ(/.C 

REQUIRED GEOTECHNICAL 

INVESTIGA TION 

.No investigation deemed feasible due to the severity 
of the instability. 

• Engineering geolog~c investigation by a certified 
engineering geologist ailo a soil and foundat i on 
engineer ing investigation by a registered civil 
engineer, or a combined equivalent of the above. 

-Scope of both investigations should be 
directed toward a detailed evaluation of 
the potential landslide hazards in this 
zone. In most cases, landslide studies 
will require extens ive subsurface work in 
order to provide t he necessary technica l 
data to conduct a detailed slope stability 
analysis. The geotechnical analysis should 
provide acceptable factors of safety to 
clearly demonstrate stability before con­
struction is allowed in this zone. 

• Engineer ing geologic investigation by a certified 
engineering geologist and a soil and foundation 
engineering investigation by a registered c ivil 
engineer, or a combined equivalent of the above, 
unless evidence is available to show that such 
investigati0ns are not required. 

-Scope of engineering geologic investigation 
should address the seismic hazards related to 
the master and branching traces· of the Seal 
Cove fault. Particular emphasis of the engi­
neering geologic investigations, should be 
placed on the evaluation of possible surface 
faulting. I nvest i gat ive techniques within th is 
area will require the use of subsurface trench­
ing ano possibly geophys ical traverses unless 
clear evidence is established to show that no 
active fault crosses the parcel in question. 

-The soil and foundation engineering investi­
gatior. shc\l)r. address , but not necesso?rily be 
;onfined to, the following items: site pre­
paration and grading, surface drainage, and 
des ign parameters for residential founcl~tions. 

Christine Fitzgerald
EXHIBIT A
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William Cotton 
and Associates 

David C. Hale, Director 
Planning Department 
County of San Mateo 
590 Hamilton Street 

GEOTECHNICAL CONSULTANTS 
314 Tait Avenue, LbS Gatos, California 95030 
(408) 354-5542 

August 5, 1980 
Gll2-80 

Redwood City, California 94063 

Dear Mr. Hale: 

In accordance with our agreement with the County of 
San Mateo (#5500-80-426) dated July 14, .1980, the final 
geologic report is hereby submitted. 

As a result of our work, the original Geologic Map 
of the Seal Cove area has been updated and a number of 
recommendations are presented herein in order to help 
strengthen the present land use policies that control 
development. 

Our report is presented in two basic parts con­
sisting of a Conclusions and Recommendations section 
followed by a Technical Report section. The technical 
report describes the geologic data and analysis that we 
used to support the final conclusions and recommendations. 

It has been our pleasure to be of service to the 
County on this interesting project. If we can be of help 
in clarifying any aspect of this report, please do not 
hesitate to contact our office. 

Sincerely yours, 

WILLI&~ COTTON AND ASSOCIATES 

William R. Cotton 
Engineering Geologist, CEG 882 

bp 

Attached report 
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CONCLUSIONS 

The Seal Cove study area is exposed to a variety of 
geologic hazards that severely affect future land use decis­
ions. These conditions and the level of associated risk were 
well documented nearly a decade ago by a County-authorized 
geologic study conducted by Leighton and Associates (October 
1971). The present study was designed to update the geologic 
information presented in the Leighton report and to reevaluate 
the residential development regulations. 

The following geologic hazards are the principal 
geologic concerns of the Seal Cove area: 

Landsliding - Deep-seated landslides presently are 
destroying extensive sections of the seacliff region which 
define the western edge of the study area. Approximately 
17 homes have suffered some form of structural damage due 
to landslide activity. The inland extent of the active 
landsliding from the coastline ranges between 100 to 400 
feet~ howeve0 the average distance is nearly 250 feet. 
The average rate of landslide movement is very slow, prob­
ably ranging between 1 and 3 ,inches per year. However, the 
probability of accelerated movements is considered high in 
many local areas within the presently failing landslide 
complex. This is especially true of the high seacliff area 
located west of Ocean Boulevard where rapid catastrophic 
failure is a clear possibility. 

Faulting - The active Seal Cove fault and a number 
of branching fault traces pass through the study area. The 
main trace is confined to a 100-foot-wide zone located along 
the eastern margin of the study area. Although most of this 
zone lies outside of the study area, the branching fault 
traces pass through the main portion of the residential area. 
All of these faults are considered to be active, and thus, 
capable of generating earthquakes with associated ground 
shaking, surface faulting and ground failure. 

Seacliff Erosion - The entire coastline area presently 
is experiencing severe erosion by wave activity. This ero­
sion process causes the seacliff to become undercut at its 
base and locally unstable. The oversteepened face of the 
seacliff responds by shallow, piecemeal sloughing; howeve~ 
natural stability is never achieved due to the constant 
erosional activity within the surf zcne. The result is a 
systematic retreat of the seacliff by local episodic slough­
ing. The average rate of cliff retreat is approximately 
3 to 4 feet per year in the Seal Cove area. 

A number of additional geologic problems have been 
identified in the Seal Cove areal however, these are 

William Cotton and Associates 
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relatively minor hazards when compared to those outlined 
above and can be s~gnificantly mitigated by design. These 
problems include potentially expansive soils, poor surface 
drainage and problems associated with shallow ground water. 

RISK ANALYSIS 

The development of sound public policy to deal with 
the geologic hazards of the Seal Cove area requires an answer 
to the question, "How safe is safe enough?" The information 
and anlysis presented in this report is an attempt to provide 
the necessary framework on which the appropriate County 
decisionmakers can judge acceptable levels of risk. 

To properly assess the appropriate level of risk to 
the community, a number of important steps are essential. 
First, and probably most importantly, the presence of geologic 
hazards must be recognized. In the Seal Cove area, although 
the original subdivision was initiated in the early 1900's, 
the hazardous landslide and fault conditions were not recog­
nized until nearly ten years ago. Consequently, many homes 
and streets were built on active landslides or astride active 
traces of the Seal Cove fault,and.thus,have sustained consider­
able damage. 

The second step in this process takes place after the 
geologic hazards have been recognized. This step requires 
detailed studies to determine the physical characteristics 
of,the hazards. For the Seal Cove area,this was accomplished 
through the initial geologic study conducted by Leighton and 
Associates in 1971. They identified a large area of active 
landslides, and a number of fault traces associated with the 
Seal Cove fault. As an important part of their investigation, 
they provided a detailed description of the dimensions and 
level of activity of the landslides and faults. 

Once the geologic hazards are recognized and carefully 
characterized, then the degree or level of risk associated 
with each hazard can be evaluated. In the Seal Cove area the 
present land use tends to limit the exposure of risk mainly 
to utilities, streets and houses; however, the potential for 
personal injury or loss of life is possible in local areas. 
The decision as to whether the various levels of risk are 
tolerable or intolerable to the public requires the input of 
the County decisionmakers. An important part of any risk 
analysis is the consideration of possible mitigating measures 
that could reduce the risk associated with each type of 
hazard. This kind of action is usually the product of the 
democratic process and depends as much on social, economic 
and environmental values as on geologic knowledge. There are 
a number of mitigating measures that may reduce risk to toler­
able levels. For example, land use may be regulated to the 
degree that residential development is simply restricted from 

2 
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hazardous areas, thus the hazard is avoided and the risk is 
essentially eliminated. This has been done in the Seal Cove 
area by prohibiting construction in active landslide areas, 
astride active fault traces and close to the edge of the 
seacliff. 

Another method of reducing the risk is by attempting 
to reduce the impact of the hazard. This might include 
requirements for special foundations for residential struc­
tures, improved drainage facilities, flexible utilities and 
stronger construction techniques. No significant attempts' 
have been made in the Seal Cove area to reduce the impact of 
landslide or fault hazards by design/and indeed/to attempt 
to do so does not seem reasonable. Likewise, attempts to 
reduce the risk associated with the landslides and faults by 
controlling these hazardous processes is impractical, if not 
impossible. 

In summary, it is our opinion that the only practical 
means of reducing the risk associated with landslide and fault 
hazards is by prudent land use regulations. Any land use 
policy should balance the risk against the social, economic 
and environmental cost in order to determine the level of 
risk acceptable to the community. 

RECOHHENDATIONS 

The following recommendations are presented for consider­
ation by the County in order to establish prudent land use 
policies within the Seal Cove area. We believe that the recom­
mendations are consistent with the goals and objectives of the 
Seismic Safety Element of the General Plan, the original recom­
mendations presented in the Leighton report, and the minimum 
standards for geotechnical reports which were adopted by the 
County in 1977. However, after careful review by the County 
these recommendations may be altered to reflect the final 
expression of the County perception of acceptable risk. 

1) Critical Hazards Area - Due to the complexity of 
the hazardous geologic conditions in the Seal Cove area we 
recommend that the entire study area be designated as a 
~Critical Geotechnical Hazards Area.~ Such a designation would 
~red flag~ the region as an area of high geologic hazards for 
which special or more detailed geologic and soil investigations 
(i.e. geotechnical) will be required prior to development. 
Additionally, such a designation would alert present and future 
landowners to the hazardous conditions and the potential higher 
than normal cost of development. 

To protect the interest of the County, individual land­
owners,· and local developers geologic and/or soil investigations 
of appropriate level should be required fo all lands within the 
study area. These investigations will normally exceed the 
minimum standards adopted by the County and will specifically 
address the primary geology and hazard of the site in question. 

3 William Cotton and Associates 
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2) Geotechnical Hazards Map - To facilitate the 
required geologic and/or soil investigations we have prepared 
a new hazard zonation map for the Seal Cove area. This map 
is a modification of the original map prepared by Leighton 
and Associates in 1971 and is based upon new landslide and 
fault information generated during the present study. The 
changes from the original zonation map include (1) combining 
hazard zone 3 and 4, and (2) moving the boundary of hazard 
zone land 2 to the east. The geotechnical hazard zones have 
been compiled on the new 200-scale County base map which we 
believe is a more useful map because it superimposes property 
boundaries on an orthophotographic base. 

The Geotechnical Hazards Map divides the Seal Cove 
area into three zones on the basis of similar geotechnical 
hazards or problems. Consequently, the terrain within each 
zone is considered to have similar potentials and constraints 
for development. In essence each zone reflects different 
levels of risk to man and structures. 

The physical conditions and the associated risk of the 
three zones are described on the Geotechnical Hazards Map 
along with the various levels of geotechnical investigations 
required to evaluate the particular hazards in each zone. 
The following section describes the criteria for each hazard 
zone, defines the associated risk for development in each 
zone and defines the scope of reguired geotechnical investiga­
tions. It is recommended that the Geotechnical Hazards Map 
be officially adopted by the County as part of the final land 
use policy to guide future development in the Seal Cove study 
area. 

ZONE 1 - Includes all lands located along the western 
seacliff that are affected by active landslide processes and 
accelerated seacliff erosion. The position of the erosion 
boundary of this zone is established by the easternmost extent 
of active landsliding plus a setback of 50 feet. The setback 
zone includes lands which lie outside or east of the active 
landslides but are expected to experience problems in the future 
(Le. sot.years). 

Risk Assessment - Risk to development in this zone 
is considered to be extremely high. It is reasonable 
to conclude that slow progressive landsliding and 
seacliff retreat will continue, resulting in structural 
and property damage. This is especially true for 
structures or utilities located astride active surface 
breaks. Rapid catastrophic slope failure of the high, 
steep portion of the seacliff located west of Ocean 
Boulevard is a clear probability. Such as event could 
involve the loss of life as well as significant property 
damage. . 

The feasibility of reducing the risk to acceptable 
levels is extremely low. 

No additional development should be allowed in this 
zone. 

4 
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ZONE 2 - Includes all lands within a lOO-foot wide 
zone located immediately adjacent to the zone of active 
landsliding and accelerated seacliff erosion (i.e. Zone 1). 
The position of the eastern boundary of this zone is estab­
lished by a 2:1 (i.e. 26± degrees) projection measured from 
the base of the high seacliff located west of Ocean Boulevard. 

Risk Assessment - Risk to development in this zone 
is considered to be moderate to high. Eastward 
progression of active landsliding is difficult to 
predict with reliable accuracy. 

The likelihood of eliminating the risk is very low, 
however it may be possible to significantly reduce 
the impact of the hazard by properly designed 
foundations. 

No development should be allowed in this 
zone until stability is clearly demonstrated 
by the required geotechnical investigations. 

Required Geotechnical Investigation - Engineering 
geologic investigation by a certified engineering 
geologist and a soil and foundation engineering 
investigation by a registered civil engineer, or 
a combined equivalent of the above. 

- Scope of both investigations should be 
directed toward a detailed evaluation of 
the potential landslide hazards in this 
zone. In most cases, landslide studies 
will require extensive subsurface work in 
order to provide the necessary technical 
data to conduct a detailed slope stability 
analysis. The geotechnical analysis should 
provide acceptable factors of safety to 
clearly demonstrate stability before con­
struction is allowed in this zone. 

ZONE 3 - Includes all lands located outside of the 
areas affected by active or potential landslides. 

Risk Assessment - Risk to development in this 
zone is considered to be low to moderate. The 
major geologic hazard in this zone is the threat 
of surface faulting along the master fault trace 
and several branching fault traces of the Seal 
Cove fault. These faults are active and capable 
of producing damaging surface faulting, strong 
ground shaking and ground failure. 

The relative risk associated with poor surface 
drainage and potentially expansive soils is 
generally regarded as moderate to locally high. 

5 
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The feasibility of reducing the risks to acceptable 
levels in this zone is considered high. This can 
be accomplished by careful siting of homes away 
from active faults, using careful structural and 
foundation design and adequate surface drainage 
plans. However, it is possible that some­
residential parcels will be judged unbuild-
able due to high seismic hazards. 

Development should be allowed in this zone 
on parcels found to be free of hazardous 
conditions by the required geotechnical 
investigations. 

Required Geotechnical Investigation - Engineering 
geologic investigation by a certified engineering 
~eologist and a soil and foundation engineering 
,nvestigation by a registered civil engineer, or 
a combined equivalent of the above. 

Scope of engineering geologic investigation 
should address the seismic hazards related to 
the master and branching traces of the Seal 
Cove fault. Particular emphasis of the engin­
eering geologic investigations should be 
placed on the evaluation of possible surface 
faulting. Investigative techniques within 
this area will require the use of subsurface 
trenching and possibly geophysical traverses 
unless clear evidence is established to show 
that no active fault crosses the parcel in 
questions. 

The soil and foundation engineering investiga­
tion should address, but'ndnecessarily be 
confined to, the following item: site prepara­
tion and grading, surface drainage, and design 
parameters for residential foundations. 

All of the geotechnical investigations should reference 
this report and the geologic data presented in the Leighton 
and Associates report of 1971 and the Seismic and Safety 
Elements of the General Plan of 1976. The geotechnical reports 
describing the results of these investigations should be 
reviewed by the County Geologist following the procedure that 
is currently in practice. The recommendations expressed in 
the soil and foundation engineering reports and/or the engin­
eering geologic reports should become conditions of any 
development application. 

6 William Cotton and Associates 
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William Cotton 
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GEOTECHNICAL CONSULTANTS 
314 Tait Avenue, Los Gatos, California 95030 
(408) 354-5542 

To: David C. Hale 
Planning Director 
County of San Mateo 

August 5, 1980 
Project Gl12-80 

From: William Cotton and Associates 
Geotechnical Consultants 

Subject: Geologic Analysis 
Seal Cove Area 
County of San Mateo, California 

INTRODUCTION 

At the request of the County of San Mateo we have 
completed an investigation of the geologic conditions of the 
Seal Cove area. The primary purpose of our work was to eval­
uate and update the existing Geologic Map of the area, to 
identify and characterize the geologic hazards that constrain 
development, and to evaluate the level of risk associated 
with the hazardous conditions. 

The geologic investigation included the following 
tasks: (l) detai led geologic surface mapping of the study 
area at a scale of linch = 200 feet, (2) compilation and 
analysis of geologic and soil engineering data taken from 
reports and maps held in the County files, (3) stereoscopic 
evaluation of sequential aerial photographs, and (4) dis­
cussions with area landowners. The equivalent of eight man­
days were spent collecting and compiling field data. 

In preparinq this report we have relied heavily 
on the following documents: 

.Geologic Report of Seal Cove and Moss Beach 
Area, 
F. Beach Leighton and Associates, 
October 15, 1971 . 

• Geotechnical Hazards Synthesis Map for 
San Mateo County, Leighton and Associates, 
and San Mateo County Planning Department, 
June 1975 . 

• Seismic and Safety Elements of the 
General Plan, Vol. land 2; San Mateo 
County Planning Departroent, December 1976. 

ENGINEERING GEOLOGY • ENVIRONMENTAL EARTH SCIENCES • FOUNDATION ENGINEERING 
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The geologic data and discussions presented in this 
report should be regarded as updated and reevaluated informa­
tion taken from the Leighton report and should not be con­
sidered to supersede or diminish the importance of their work. 
Future development in the Seal Cove area should not proceed 
without reference to both of these reports and the data com­
piled for the seismic safety element of the County of San 
Mateo. 

ACCOMPANYING ILLUSTRATIONS 

Geotechnical Hazards Map, 1 inch = 200 feet, Plate 1 Pocket 

Index Map, Figure 1 

Topographic and Geologic Index Map, Figure 2 

Schematic Geologic Cross Section, Figure 3 

Mode of Rock Slump Failure, Figure 4 

Progressive North to South Failure of Seacliff Region, Pigure 5 

Progressive Seacliff Erosion, Figure 6 

Seal Cove Fault System, Figure 7 
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DEVELOPMENT HISTORY 

The portion of coastal San Mateo County that is included 
in this study is a residential section known as Seal Cove which 
is located in the southern part of the community of Moss Beach 
(Figure 1). The northern and southern boundaries of the study 
area are defined by Cypress and Bernal Avenues, respectively, 
and include all of the residential property located between the 
Half Moon Bay Airport and the ocean. 

The Seal Cove area was subdivided into residential 
parcels about 1908. The area was subdivided into 2500 square 
foot lots with roads and improvements (i.8., streets, sidewalks 
and utilities) without regard for the geologic constraints. In 
fact, the primary attraction of the Seal Cove area was the pre­
sumed relatively low level of risk associated with the setting 
as compared to the San Francisco region that was devastated dur­
ing the earthquake of 1906. The existing street alignments and 
the lot configurations are essentially the same as the original 
1908 development plan. Since that time, residential construction 
has proceeded at a rather slow, piecemeal rate with home construc­
tion being limited to parcels of 5000 square feet. 

In the late 1960's development in portions of the Seal 
Cove community was identified by the U.S. Geological Survey as 
being constrained by high geologic hazards due to active land­
sliding and accelerated coastal erosion. On the basis of this 
information, the County of San Mateo placed a building freeze 
on the Seal Cove area and authorized Leighton and Associates, 
the County Geologists, to complete a detailed geologic study 
of the area and to provide the County with guidelines for future 
development. The geologic study was completed and the final 
report was accepted by the County in October of 1971. The 
Leighton report clearly identified the primary geologic con­
straints of the Seal Cove as landsliding, faulting, and seacliff 
erosion. In addition, the report identified less severe poten­
tial problem.s associated wi th poor surface drainage, high ground 
water, and expansive soils. On the basis of these concerns, the 
Seal Cove area was divided into four Geologic Hazard Zones that 
define different levels of relative geologic stability. The 
description of each zone identifies the primary geologic hazard 
that constrains development and defined the type of geologic and 
soil report that would be required prior to residential develop­
ment. Table 1 outlines the four hazard zones as presented in 
the Leighton report of October 15, 1971. 
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In November of 1971 the County accepted the conclusions 
and recommendations of the Leighton report and imposed a number 
of building restrictions on the parcels within the four hazard 
zones. In addition, Leighton and Associates prepared and sent 
to the County a specified set of guidelines for geologic and 
soil investigations conducted in the Seal Cove area. On the 
basis of the new information, the building freeze was lifted 
but residential development was allowed to proceed only after 
the necessary geologic and/or soil investigations were satis­
factorily completed. The required reports were reviewed by 
Leighton and Associates on a part-time basis until 1975 when 
the County retained A. C. Neufeld as the permanent County 
Geologist. 

The present policy regarding geologic and soil reports 
has been altered slightly from the recommendations of the 
Leighton report. At present, detailed geologic and soil inves­
tigations are required in Geologic Hazard Zones 1 and 2; however, 
in zones 3 and 4 such investigations are only required when a 
parcel is located within fifty feet of a mapped fault. Normally, 
areas located outside of the fifty foot zone do not require any 
geologic or soil report prior to construction. The adequacy of 
the geologic and soil report are evaluated by the County Geologist 
according to the Minimum Standards for Geotechnical Reports 
adopted by the County and the review procedures developed by 
the County Geologist. In some cases the County Geologist has 
imposed stricter and, at times, more reduced standards where 
local geology or soil data warrant such changes. 

Since the suspension of the 1971 building freeze, 16 new 
homes have been constructed in the study area. These homes are 
situated within the following Geologic Hazard Zones as defined 
by Leighton and Associates: 

ZONE 1 - Most severe instability - no development 

ZONE 2 - Unstable - 9 new homes 

ZONE 3 - Degree of instability - 5 new homes 
questionable 

ZONE 4 - Most stable - 2 new homes 

Our evaluation of the locations and conditions of the new 
homes indicates that the present stability of most homes is 
good; however, the safety of two of these homes is in question. 
These homes are situated in Geologic Hazard Zone 2. The specific 
locations and geologic concerns of these structures are outlined 
below: 
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LOCATION 

131 La Grande Avenue 

821 Ocean Boulevard 

GEOLOGIC PROBLEM 

Home, deck and patio 
constructed within 
several feet of an 
active landslide scarp 

Front portion of home 
and driveways are 
situated over an active 
landslide tension crack 

The home on La Grande was constructed east of a major, 
active landslide scarp that was well documented in the Leighton 
report, and recognized by the owner's consultants prior to con­
struction. But at the time that the home on Ocean Boulevard 
was constructed, no surface evidence of landsliding was noted. 
Apparently the landslide-related surface cracking has extended 
to this location since the Leighton investigation of 1971. 
Small incipient surface cracks can be traced from the parcel 
on Ocean Boulevard to the east under the neighboring parcel 
where residential damage is more pronounced, and then north 
across La Grande Avenue to the prominent scarp area located 
west of 131 La Grande Avenue. 

Our analysis of the geologic hazards of the Seal Cove 
area indicate that the landslide activity is progressing as 
predicted nearly a decade ago; however, the previously mapped 
fault pattern appears to be more complex. As a result of our 
work we have reevaluated the original hazard zones and have 
altered the positions of some boundaries. Additionally, we 
have recommended specific changes in the type and scope of 
future geotechnical investigation in the Seal Cove area. 
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PHYSICAL PAR&~TERS: Topographic, Geologic and Seismic 

The Seal Cove area is characterized by a unique set of 
physical parameters that strongly influence safe development. 
The physical condi tions that have the most influence are those 
that relate to the topographic, geologic and seismic setting 
of the study area. The general characteristics of each of 
the conditions and their associated constraints and potentials 
for development are described in the following sections. 

TOPOGAAPHIC SETTING - The portion of the community of Hoss 
Beach that is included in this investigation is situated at 
the north end of a prominent northwest-trending ridge 
(Figures 2 and 3). The ridge extends from Pillar Point on 
the south to beyond Seal Cove for a distance of approximately 
two miles. An east-west profile across the ridge is assymet­
rical, characterized by a high, near-vertical seacliff along 
the western side, a nearly flat terrace surface along the top 
of the ridge, and a gentle, east-facing slope along the east­
ern border. The average elevation is nearly 100 feet through­
out most of the ridge area, but the ridge top rises to 
approximately 175 feet above sea level south of the study 
area. within the immediate residential portion of the study 
ar.ea the topography is relatively flat with a topographic 
relief of no more than 25 feet. 

The present topography of the Seal Cove area and the 
surrounding ridge is the product of a long history of rather 
dynamic geologic processes, of which most are still actively 
modifying the area. These processes include active land­
sliding, accelerated seacliff erosion and young fault activity. 
The terrain that is not affected by these hazardous processes 
have a relatively high potential for safe development. Such 
areas are within the essentially flat terrace region situated 
east of Beach Way and Ocean Boulevard. 

GEOLOGIC SETTING - The geologic setting of the Seal Cove area 
is defined by a variety of earth materials, active slope fail­
ure processes and a complex fault zone related to the Seal 
Cove fault system. The following discussion is designed to 
present a general description of the geologic setting. For 
a more detailed account, the Geologic Report of Seal Cove­
Moss Beach Area, October 15, 1971 by F. Beach Leighton and 
Associates, should be consulted. Their report presents a 
large volume of detailed surface and subsurface geologic data 
in written and illustrative form. The description of the 
geologic setting included in this report is based on our field 
mapping and the information presented in the Leighton report. 

The primary earth materials in this part of the Seal 
Cove community can be divided into two dramatically different 
types of bedrock units which are overlain by two types of 
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surficial deposits (Figures 2 and 3). The two bedrock units 
consist of a relatively fine-grained sequence of sedimentary 
rocks belonging to the Purisima formation (Tp) and a massive 
coarse-grained igneous rock of the Montara Quartz Diorite (Kg). 
These materials make up the bulk of the rock materials that 
form the prominent ridge topography, however, in most areas 
the bedrock is covered by the surficial deposits. The sur­
ficial materials consist of a sedimentary ~arine Terrace 
deposit (Qt) that blankets all of the nearly flat topography 
of the study area, and a complex of active landslides deposits 
(Qls) which are presently destroying large sections of the 
western seacliff region. The following discussion describes 
the physical nature of each type of earth material in the 
Seal Cove area. 

Surficial Units - the relatively unconsolidated 
deposits that overlie the bedrock material. 

Landslide (Qls) - The landslide deposits are 
composed of both the overlying surficial 
Marine Terrace and the Purisima bedrock mate­
rials. The primary type of failure appears 
to be rock slump with movement concentrated 
along deep-seated failure planes. The land­
slides are concentrated in a coastal belt 
along the western margin of the study area 
that extends inland as far as 300 to 400 feet. 

Marine Terrace (Qt) - These deposits form a 
blanket-like covering of gravel, sand, and 
silt that overlies the bedrock units through­
out the relatively flat portion of the study 
area. The thickness ranges from 3 to 4 feet 
to as much as 40+ feet. 

Bedrock Units - the relatively consolidated materials 
which form the major portion of the ridge and which 
the surficial units rest. 

Purisima formation (Tp) - This unit consists 
of a thin-bedded, highly fractured, inter­
layered sequence of siltstone, shale, and 
sandstone. The bedrock is exposed along the 
entire length of the seacliff area and has 
been encountered in drill holes located 
approximately 800 feet east of the seacliff 
area. 

Mon"'''''''''a ~",. ...... ~ iii c ... i"'e (K-' - 'T'~ •. ; ~ nedT":'lc.' ..... ..... _ ...... _ '-' ....... ' ___ .... ____ .... \'" "jJ __ __ _ _ __ i"-

type is not exposed at the surface but has 
been penetrated in drill holes along the . 
eastern margin of the study area. It con­
sists of deeply-weathered, medium- to coarse­
grained quartz diorite. 
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The most active geologic process now operating in the 
study area are two distinctly different types of slope fail­
ure. They are confined to the seacliff region and include 
(1) deep-seated landsliding involving large segments of the 
seacliff, and (2) shallow sloughing and ravelling of the 
face of the seacliff. 

LANDSLIDING - Active, deep-seated landsliding presently is 
affecting most of the seacliff located along the western 
margin of the study area. The average height of the seacliff 
is approximately 100 feet and, in most cases, the entire sea­
cliff is involved in landsliding. The locations of the 
crownS (i.e. tops) of the landslides vary considerably, but 
in several places the crowns are located as much as 300 to 
400 feet back (i.e. east) of the top of the seacliff, however, 
the average distance is nearly 250 feet. The depth to the 
basal slide planes of these landslides is not well known, but 
from the surface dimensions it is estimated that the depths 
equal or exceed the height of the seacliff. Thus, the toes 
(i.e. bottoms) of most of these landslides are near the base 
of the seacliff and sea level (Figure 4). 

De~ailed surface mapping and subsurface drill hole data 
strongly suggest that the mode or style of slope failure can 
be characterized as (1) progressing from the north to the 
south and (2) undergoing rotational failure along a concave­
upward basal rupture surface. The north-to-south progressive 
failure is revealed by the pattern and dimension of the sur­
face breaks noted along the crowns of the individual land­
slides (Figure 5)" For example, the eastern limits of the 
landslides are commonly defined by one or more landslide­
related geomorphic features including prominent crown scarps, 
trenches (i.e. grabens), linear depressions and tension 
cracks. The pattern of failure normally starts with a well­
developed headwall scarp near" the crown of a major landslide 
block. The scarps commonly are more prominent and better 
developed,along their northern extensions. Most can be 
traced to the south along somewhat discontinuous curvilinear 
paths, but the scarps frequently diminishes in height to the 
south and eventually are replaced by shallow linear depres­
sions or a series of tension cracks. Consequently, it appears 
that most of the landslide headwall scarps propagate slowly to 
the south from their points of initiation, following a 
scissor-like pattern with greater surface displacements being 
concentrated along the northern extension of the headwall 
scarps. 

Although the basa~ rupcure surfaces for most of the 
landslides is not well defined, they appear to be controlled· 
structurally by the orientation and the spacing of the bed­
rock fractures. The stratification of the bedrock is inclined 
into the seacliff. Such an orientation usually accounts for 
increased slope stability, but the highly fractured nature of 
the bedrock and the presence of a prominent set of west-dipping 
continuous fractures reduce the strength of the bedrock and 
controls the mode of failure. 
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Thus when the relatively incompetent bedrock is exposed 
in a high, near-vertical seacliff that has been over steepened 
by wave erosion, the rock becomes detached along the planar 
surfaces of the fractures. Consequently the seacliff fails 
in a type of landslide known as a rock slump (Varnes 1978) 
which normally involves bedrock materials that fail by rota­
tion along a curved basal rupture surface. 

The rate at which these large deep-seated landslide 
masses are failing can be estimated roughly by noting the 
increase in the scarp heights and in the length of extensions 
of the tension cracks since the completion of the original 
landslide mapping in 1971 (i.e. Leighton and Associates). 
Our measurements indicate that the rate of failure probably 
is approximately 1 to 3 inches per year; thus the rate of 
movement is regarded as very slow. However, the possibility 
of accelerated movements is considered high in many local 
areas within the presently failing landslide complex. 

SLOUGHING - The most active form of slope failure along the 
seacliff is shallow, small-scale sloughing and ravelling of 
the face of the cliff. This process is initiated by wave 
erosion concentrated along the base of the seacliff (Figure 6). 
This erosional process causes the base of the seacliff to 
become undercut and locally unstable. The face of the sea­
cliff responds to the oversteepened condition by localized 
piecemeal sloughing and ravelling. Most of the cliff retreat 
takes place during the winter season when storm waves vigor­
ously erode and undercut the base of the seacliff. The weak, 
highly fractured siltstone and shale bedrock and the uncon­
solidated cover of marine terrace material are left in an 
oversteepened and unsupported condition, and consequently 
fail. The fallen debris temporarily protects the base of the 
cliff, but the waves eventually remove the debris and the 
oversteepening process starts anew. 

An analysis of aerial and ground photographs taken over 
a period of fifty years, 1926 to 1976, and map extending back 
approximately 130 years reveals that the average rate of cliff 
retreat within the study area is now approximately 3 to 4 feet 
per year. However, this process is episodic and is controlled 
by a variety of local geologic conditions, thus the average 
rate cannot be projected into the future with any degree of 
certainty. For example, using this rate, it would be unreason­
able to predict that the top of the seacliff will be located 
30 to 40 feet east of its present location by 1990; there may 
be only 5 feet of cliff retreat in the next ten years, but 55 
feet of retreat may occur the subsequent decade. Thus the 
average rate over a 20 year period would :pprcxi~ate 3 feet 
per year. 

In conclusion, the seacliff portion of the Seal Cove 
area presently is failing by large deep-seated landsliding and 
small scale localized sloughing. Although both of these types 
of failures are partially induced by the oversteepening process 
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of wave erosion, they are dramatically different in scale and 
mode of failure. Likewise each presents a very different 
level of risk to future development. 

In our judgment, attempts to control or reduce these 
hazards by engineering design would not be feasible. The 
scale of the large active landslides make any stabilization 
scheme essentially uneconomical, likewise an engineering 
solution needed to stop the erosional activity at the base 
of the seacliff would severely impact the James V. Fitzgerald 
Marine Reserve which includes the Seal Cove surface zone. 
Consequently it appears the most prudent way to reduce the 
risk is to avoid the areas that are vulnerable to these slope 
failure hazards. 

SEISMIC SETTING - The principal structural feature within the 
study area is the Seal Cove fault zone and a number of sub­
sidiary branch faults (Figure 7). The master trace of the 
fault appears to lie near the base of the east-facing slope 
which forms the eastern boundary of the study area. Here the 
master trace is considered to be within a zone of pulverized 
rock that is approximately 100 feet wide. West of this main 
zone, the location and character of faulting are less well 
understood. In this region at least three branch faults 
extend to the southeast from the main Seal Cove fault zone 
and pass through the study area (Leighton 1971). Sub­
sequent site-specific geologic studies have confirmed with 
slight modifications the location of some of these branch 
fault traces. In addition, the analysis of aerial photographs 
conducted for this study and by A. C. Neufeld, San Mateo 
County Geologist, strongly indicate that several additional 
fault-related lineations cross the relatively undeveloped 
area located south of San Lucas Avenue. 

These branch faults, like those in the main fault zone 
are considered to be normal faults characterized primarily by 
vertical displacements. The main fault trace is identified 
as the zone of greatest concentration of displacement. Indeed 
the east-facing slope that forms the eastern boundary of the 
study area is considered to be a fault scarp produced by dis­
placement along the main trace of the Seal Cove fault. Although 
the branch faults also are considered to be active traces, both 
the surface expressions of these faults and the subsurface data 
presented by the Leighton report indicate that the amount of 
displacement and the state of activity along these faults 
probably is much less than the master trace. 

Recent ~a~:t studies suggest thac the 3eal Cove fault 
zone is a segment of a major coastal boundary fault zone that' 
merges with the San Andreas fault north of San Francisco 
(Greene and others, 1973; Weber and Cotton, 1980). This fault 
zone includes the Seal Cove, San Gregorio, Sur, San Simeon and 
Hosgri faults and extends to the south for more than 260 miles 
to the vicinity of Point Arguello. The largest historic 
seismic event recorded along the San Gregorio fault system 
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were two Richter magnitude 6.1 earthquakes which occurred 
within one hour of each other near the center of Monterey 
Bay in 1926. Studies of historic seismicity along the San 
Gregorio fault zone in the vicinity of Monterey Bay indicate 
that the fault zone probably is capable of producing an earth­
quake of Richter magnitude 7.2 - 7.9. Paleoseismologic 
research on the San Gregorio fault zone near Point Ano Nuevo, 
in San Mateo County, suggests that (1) earthquakes of Richter 
magnitude 7.6 - 7.7, and possibly greater than Richter mag­
nitude 8.0, have occurred along the San Gregorio fault zone 
in the past and are anticipated to occur in the future, and 
(2) a reasonable estimate of the recurrence interval for major 
earthquakes (M 7.5) along the San Gregorio fault system is 
225-400 years and probably is about 300-325 years (Weber and 
Cot ton, 1980). Since the Seal Cove fault is considered to be 
an extension of the San Gregorio fault system, it is reason­
able to attribute a similar level of seismic activity to the 
Seal Cove area. 

In conclusion, the main trace and the branching traces 
of the Seal Cove fault are considered to be active. The branch­
ing faults located in the relatively undeveloped area south of 
San Lucas Avenue are only approximately located. Indeed, 
there may be additional fault strands that are as yet unrecog­
nized in this region. Should a major earthquake take place 
along the Seal Cove fault the anticipated seismic hazards 
would be severe ground shaking, surface faulting along the 
master trace and branching fault traces and ground failure 
(landsliding, sloughing, settlement, etc.). The risk associated 
with these hazards can be dramatically reduced by carefully 
siting ~omes away from active fault traces or potential zones 
of ground failure and by careful structural and foundation 
design. 
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O R D I N A N C E  NO. ___ 
 

 INTERIM URGENCY ORDINANCE OF THE BOARD OF DIRECTORS 
OF THE MONTARA WATER AND SANITARY DISTRICT 
TEMPORARILY SUSPENDING THE ISSUANCE OF WATER AND 
SEWER SERVICE PERMITS OR OTHERWISE RESTRICTING SAID 
SERVICE WITHIN THE SEAL COVE CRITICAL GEOLTECNICAL 
HAZARDS AREA 

 

1 
ORD_INTERIM URGENCY [03.27.25] 

 WHEREAS,  the Montara Water and Sanitary District (“District or MWSD”) is 
a Sanitary District duly organized under the Sanitary District Act of 1923 (Health & 
Safety Code §§ 6400 – 6830) and a public agency formed as a special district and 
authorized under California law, by a special election of August 11, 1992 and 
MWSD Resolution 978 to exercise all powers of a county water district in the same 
manner as county water districts formed under the County Water District Law 
(Division 12 (commencing with Section 30000) of the Water Code) and authorized  
to exercise its powers to take appropriate measures and actions to prevent or 
mitigate an emergency necessary to protect the public safety, health and 
environment and respond to infrastructure threats; and 
 

WHEREAS,  on or about March 16 2025, the District was alerted to active 
land movement along the coastal bluff in the Seal Cove Critical Geotechnical 
Hazards Area (“Area or Seal Cove Area”), including sinkholes, causing a series of 
line breaks and water leaks of MWSD infrastructure located within portions of public 
roads, including San Lucas Avenue, west of Del Mar Avenue, Ocean Avenue 
between San Lucas and Madrone, La Grande Avenue, Los Banos Avenue, as well 
as the Park Street and Beach Street intersection; additionally, since Additionally, 

since mid-February, staff has responded to ten (10) water leaks and repaired eight (8) leaks 

on either a District water main or individual property water connections near San Lucas 

Avenue and Ocean Boulevard; and 
 
 WHEREAS, the Area lies along the Seal Cove earthquake fault line and 
numerous branch lines which are considered to be active and has long been 
designated by the County of San Mateo as a Geotechnical Hazard Area with low 
coastal cliff stability. The Area has been extensively studied regarding geotechnical 
and natural hazards that subject it to active landslides, seismic hazards, sea cliff 
erosion and sea level rise. A 1980 study identified four (4) Geotech zones (attached 
as Exhibit A is the Geologic Hazard Zone Study and Map) currently used by San 
Mateo County, the local agency with land use authority, as the guide for 
development in the Seal Cove Area; and      

WHEREAS, the ongoing land movement and cliffside instability in the Area 
and portions of MWSD’s service area threatens the integrity of sewer and water 
supply lines and mains, increasing the risk of line breaks, sewage overflows, water 
loss, service interruptions and potential contamination of the District’s water supply, 
including groundwater and coastal waters, making it unsafe to extend water and 
sewer service to properties in the Areas; and 
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 INTERIM URGENCY ORDINANCE OF THE BOARD OF DIRECTORS 
OF THE MONTARA WATER AND SANITARY DISTRICT 
TEMPORARILY SUSPENDING THE ISSUANCE OF WATER AND 
SEWER SERVICE PERMITS OR OTHERWISE RESTRICTING SAID 
SERVICE WITHIN THE SEAL COVE CRITICAL GEOLTECNICAL 
HAZARDS AREA 

 

2 
ORD_INTERIM URGENCY [03.27.25] 

WHEREAS, MWSD’s infrastructure in unstable areas is not designed to 
withstand ongoing ground movement, and new connections could 
exacerbate system failures and costly emergency repairs. Further, increased 
development in unstable areas would place excessive strain on MWSD’s system, 
jeopardizing service reliability for existing customers. MWSD must prioritize 
infrastructure stabilization and maintenance over continued use or expansion 
in high-risk areas; and 

 WHEREAS, the purpose of this ordinance is to immediately suspend the 
issuance of new water and sewer permits and/or restrict or discontinue service, 
including abandonment of District facilities, within the Seal Cove Area due to active 
land movement, seismic risks, and coastal erosion in order to prevent imminent 
threats to public health, safety, and infrastructure stability; such action is justified 
because delaying this ordinance would allow for continued issuance of permits, 
further increasing risks to public health and infrastructure stability; and  

WHEREAS, under Health & Safety Code §§ 6512, 6512.7, 6518, 6520, 6521 
and 6522, MWSD has authority to regulate, restrict, and prohibit new sewer 
connections when necessary to protect public health and system 
integrity.  Under Water Code §§ 31020 and 31021, MWSD has the authority 
to regulate and limit new water connections when necessary to protect the long-term 
stability of the water supply.  

NOW, THEREFORE, THE BOARD OF THE MONTARA WATER AND SANITARY 
DISTRICT, A PUBLIC AGENCY IN THE COUNTY OF SAN MATEO, CALIFORNIA, 
DOES ORDAIN AS FOLLOWS: 
 
SECTION 1.  The above recitals are true and correct and incorporated into these 
findings. Further incorporated into these findings is the District’s staff report in 
support of emergency actions related to the Seal Cove Critical Geotechnical 
Hazards Area considered by the District’s Board of Directors at a special meeting 
convened on March 27, 2025.    

SECTION 2.  Effective immediately, MWSD shall not accept applications for service 
nor issue new water or sewer permits for properties located within the Area, as 
defined in Exhibit A, nor allow the reactivation of inactive service or other actions 
that, in the opinion of the District’s General Manager and/or the District’s Water and 
Sewer Engineers, are necessary to protect the District’s critical infrastructure, 
including the imposition of service conditions related to both District owned facilities 
and privately owned facilities, and that the District is not responsible for maintenance 
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of private sewer pumps and laterals; excepting therefrom, repairs or replacements 
necessary to prevent imminent health and safety hazards. This ordinance does not 
revoke permits that have already been issued except that such permits or 
connections are subject to the imposition of service conditions necessary to protect 
both District owned facilities and privately owned facilities. 

SECTION 3. This moratorium shall remain in effect for sixty (60) days, unless 
extended by MWSD’s Board of Directors pursuant to applicable law. During the 
moratorium period, MWSD will review existing geotechnical studies and conduct an 
infrastructure assessment to determine long-term mitigation measures and potential 
temporary or permanent policy updates or code amendments to be considered by 
the Board.  

SECTION 4. This ordinance is exempt from the California Environmental Quality Act 
(CEQA) under Public Resources Code § 21080(b)(4) and CEQA Guidelines § 
15269(c) (emergency actions necessary to prevent or mitigate an imminent threat to 
public health and safety). 

SECTION 5. If any section of this ordinance is held invalid, the remainder shall 
remain in full force and effect. 

SECTION 6. All ordinances or portions thereof in conflict herewith shall be, and 
hereby are, temporarily suspended to the extent of such conflict. 
 
SECTION 7.  Upon adoption, this ordinance shall be entered in the minutes of the 
Board and posted for one-week in three (3) places in the District. The Secretary of 
the District shall certify the passage of this ordinance and cause the same to be 
published once in a newspaper of general circulation published in the District.  

 
  
 

_____________________________________ 
President, Montara Water and Sanitary District 

 
COUNTERSIGNED: 
 
 
_____________________________________ 
Secretary, Montara Water and Sanitary District 
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* * * 
 

I HEREBY CERTIFY that the foregoing Ordinance No. 199 was duly and regularly adopted 
and passed by the Board of the Montara Water and Sanitary District, San Mateo County, 
California, at a special meeting thereof held on the 27th day of March 2025 by the following 
vote: 

 
AYES, Directors:      
 
 
NOES, Directors:      
 
 
ABSENT, Directors:     

 
_____________________________________ 
Secretary, Montara Water and Sanitary District 
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AREA OF POOR SURFACE DRAINAGE 
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ZONE 1 

GEOTECHNICAL 
HAZARD ZONE 

.Includes all lands located along the western seacliff 
that are adversely affected by active landslide pro­
cesses and a~c~lerated seacliff erosion. The pOSition 
of the eastern boundary of this zone is established by 
the easternmost extent of active landsliding plus a 
setback of 50 feet. The setback zone, includes lands 
which lie outside or east of the active landslides but 
are expected to experience problems in the future 
(i.e. SO± years). 

ZONE 2 

• Includes all lands within a lOa-foot wide zone located 
immediately adjacent to the zone of active landsliding 
and accelerated seacliff erosion (i.e. Zone 1). The 
position of the easteFn boundary of this zone is estab­
lish,ed in part by an approximate 2:1 (i.e. 26± degrees) 
projection measured from the base of · the high seacliff 
located west of Ocean Boulevard. 

ZONE 3 

.Includes all lands located outside of the areas affected 
by active or potential landslides. 

EXPLANA TION 

RISK ASSESSMENT 

UNSTABLE 

• Risk to development in this zone is considered to be 
extremely high. It is reasonable to conclude that 
slow progressive landsliding and seacliff retreat will 
continue , resulting in structural and property damage. 
This is especially true for structures or utilities 
located astride active surface breaks. Rapid cata­
strophic slope failure of the high, steep portion of 
the seacliff located west of Ocean Boulevard is a 
clear probability . Such an event could invo lve the 
loss of life as well as significant property damage. 

The feasibility of reducing the risk to acceptable 
levels is extremely low. 

* No additional development should be allowed in this 
zone. 

QUESTIONABLE STABILITY 

• Risk to development in this zone is considered to be 
moderate to high. Eastward progression of active 
lands l idi~~ is difficult to predict with reliable 
accuracy. 

The likelihood of eliminating the risk is very low, 
however it may be poss ible to significant ly reduce 
the impact of the hazard by properly designed 
foundations. 

• No development should be allowed in this 
zone until stability is clearly demonst r ated 
by the required geotechnical investigations. 

MOST STABLE 

WRisk to development in this zone is considered to be low 
to moderate. The major geologic hazard in this zone is 
the threat of surface faulting along the master fault 
trace and several· branching fault traces of the Seal tove 
fault. These faults are active and capable of producing 
damaging surface faulting, strong ground shaking and 
ground failure. 

The relative risk associated with poor surface drainage 
and potentially expansive soils is general ly regarded 
as moderate to locally high . 

The feasibility of reducing the risks t o acceptable 
levels in this zone is considered hig h . This can be 
accomplished by carefu l siting of homes away from 
active ' faults, usino careful structural and foundation 
design and adequate-surface drainage plans. However, 
it is possible that some residential parcels will be 
judged unbuildable ~ue to high seismic hazards. 

'k Development should be allowed in this zone 
on parcels found to be free of hazardous 
conditions by the required geotechn i ca l 
i nvestigations. 

NOTES TO USERS 

.This map provides geotechnical data based on deta iled 
surface mapping, interpretation of aerial photographs 
and the geologic data presented in the report entit led 
Geologic Report of Sea l Cove - Moss Beach Area, 
October 15, 1971 by F . Beach Leighton and Associates. 
The map is primarily des i gned for use by geologists, 
engineers and planners and is not intended to be a 
substitute for detailed s ite specific geotechnical 
investigations. 

Additional description and explanation of the geologic 
conditions of the Seal Cove study area may be found in 
the accompany ing 'report entitled Geologic Analysis of 
the Seal Cove Area, Count of San Mateo, August 5, 
1980 by w~ ~am Cotton and Associates. 

William Cotton 
and Associates 

GEOTECHNICAL CONSI.lL T ~s 
. . . 

314 TAfT M, LOS GATOS, fa IrlO:II 

GEOTECHNICAL HAZARDS MAP 

SEAL COVE STUDY AREA 

PLATE No.1 SCALE: DATE: 8/5/80 

PROJECT NO. G_~~ ~ GEO./ENG. BY: APPROVED BY: (jJ(/.C 

REQUIRED GEOTECHNICAL 

INVESTIGA TION 

.No investigation deemed feasible due to the severity 
of the instability. 

• Engineering geolog~c investigation by a certified 
engineering geologist ailo a soil and foundat i on 
engineer ing investigation by a registered civil 
engineer, or a combined equivalent of the above. 

-Scope of both investigations should be 
directed toward a detailed evaluation of 
the potential landslide hazards in this 
zone. In most cases, landslide studies 
will require extens ive subsurface work in 
order to provide t he necessary technica l 
data to conduct a detailed slope stability 
analysis. The geotechnical analysis should 
provide acceptable factors of safety to 
clearly demonstrate stability before con­
struction is allowed in this zone. 

• Engineer ing geologic investigation by a certified 
engineering geologist and a soil and foundation 
engineering investigation by a registered c ivil 
engineer, or a combined equivalent of the above, 
unless evidence is available to show that such 
investigati0ns are not required. 

-Scope of engineering geologic investigation 
should address the seismic hazards related to 
the master and branching traces· of the Seal 
Cove fault. Particular emphasis of the engi­
neering geologic investigations, should be 
placed on the evaluation of possible surface 
faulting. I nvest i gat ive techniques within th is 
area will require the use of subsurface trench­
ing ano possibly geophys ical traverses unless 
clear evidence is established to show that no 
active fault crosses the parcel in question. 

-The soil and foundation engineering investi­
gatior. shc\l)r. address , but not necesso?rily be 
;onfined to, the following items: site pre­
paration and grading, surface drainage, and 
des ign parameters for residential founcl~tions. 

Christine Fitzgerald
EXHIBIT A
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William Cotton 
and Associates 

David C. Hale, Director 
Planning Department 
County of San Mateo 
590 Hamilton Street 

GEOTECHNICAL CONSULTANTS 
314 Tait Avenue, LbS Gatos, California 95030 
(408) 354-5542 

August 5, 1980 
Gll2-80 

Redwood City, California 94063 

Dear Mr. Hale: 

In accordance with our agreement with the County of 
San Mateo (#5500-80-426) dated July 14, .1980, the final 
geologic report is hereby submitted. 

As a result of our work, the original Geologic Map 
of the Seal Cove area has been updated and a number of 
recommendations are presented herein in order to help 
strengthen the present land use policies that control 
development. 

Our report is presented in two basic parts con­
sisting of a Conclusions and Recommendations section 
followed by a Technical Report section. The technical 
report describes the geologic data and analysis that we 
used to support the final conclusions and recommendations. 

It has been our pleasure to be of service to the 
County on this interesting project. If we can be of help 
in clarifying any aspect of this report, please do not 
hesitate to contact our office. 

Sincerely yours, 

WILLI&~ COTTON AND ASSOCIATES 

William R. Cotton 
Engineering Geologist, CEG 882 

bp 

Attached report 
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CONCLUSIONS 

The Seal Cove study area is exposed to a variety of 
geologic hazards that severely affect future land use decis­
ions. These conditions and the level of associated risk were 
well documented nearly a decade ago by a County-authorized 
geologic study conducted by Leighton and Associates (October 
1971). The present study was designed to update the geologic 
information presented in the Leighton report and to reevaluate 
the residential development regulations. 

The following geologic hazards are the principal 
geologic concerns of the Seal Cove area: 

Landsliding - Deep-seated landslides presently are 
destroying extensive sections of the seacliff region which 
define the western edge of the study area. Approximately 
17 homes have suffered some form of structural damage due 
to landslide activity. The inland extent of the active 
landsliding from the coastline ranges between 100 to 400 
feet~ howeve0 the average distance is nearly 250 feet. 
The average rate of landslide movement is very slow, prob­
ably ranging between 1 and 3 ,inches per year. However, the 
probability of accelerated movements is considered high in 
many local areas within the presently failing landslide 
complex. This is especially true of the high seacliff area 
located west of Ocean Boulevard where rapid catastrophic 
failure is a clear possibility. 

Faulting - The active Seal Cove fault and a number 
of branching fault traces pass through the study area. The 
main trace is confined to a 100-foot-wide zone located along 
the eastern margin of the study area. Although most of this 
zone lies outside of the study area, the branching fault 
traces pass through the main portion of the residential area. 
All of these faults are considered to be active, and thus, 
capable of generating earthquakes with associated ground 
shaking, surface faulting and ground failure. 

Seacliff Erosion - The entire coastline area presently 
is experiencing severe erosion by wave activity. This ero­
sion process causes the seacliff to become undercut at its 
base and locally unstable. The oversteepened face of the 
seacliff responds by shallow, piecemeal sloughing; howeve~ 
natural stability is never achieved due to the constant 
erosional activity within the surf zcne. The result is a 
systematic retreat of the seacliff by local episodic slough­
ing. The average rate of cliff retreat is approximately 
3 to 4 feet per year in the Seal Cove area. 

A number of additional geologic problems have been 
identified in the Seal Cove areal however, these are 

William Cotton and Associates 
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relatively minor hazards when compared to those outlined 
above and can be s~gnificantly mitigated by design. These 
problems include potentially expansive soils, poor surface 
drainage and problems associated with shallow ground water. 

RISK ANALYSIS 

The development of sound public policy to deal with 
the geologic hazards of the Seal Cove area requires an answer 
to the question, "How safe is safe enough?" The information 
and anlysis presented in this report is an attempt to provide 
the necessary framework on which the appropriate County 
decisionmakers can judge acceptable levels of risk. 

To properly assess the appropriate level of risk to 
the community, a number of important steps are essential. 
First, and probably most importantly, the presence of geologic 
hazards must be recognized. In the Seal Cove area, although 
the original subdivision was initiated in the early 1900's, 
the hazardous landslide and fault conditions were not recog­
nized until nearly ten years ago. Consequently, many homes 
and streets were built on active landslides or astride active 
traces of the Seal Cove fault,and.thus,have sustained consider­
able damage. 

The second step in this process takes place after the 
geologic hazards have been recognized. This step requires 
detailed studies to determine the physical characteristics 
of,the hazards. For the Seal Cove area,this was accomplished 
through the initial geologic study conducted by Leighton and 
Associates in 1971. They identified a large area of active 
landslides, and a number of fault traces associated with the 
Seal Cove fault. As an important part of their investigation, 
they provided a detailed description of the dimensions and 
level of activity of the landslides and faults. 

Once the geologic hazards are recognized and carefully 
characterized, then the degree or level of risk associated 
with each hazard can be evaluated. In the Seal Cove area the 
present land use tends to limit the exposure of risk mainly 
to utilities, streets and houses; however, the potential for 
personal injury or loss of life is possible in local areas. 
The decision as to whether the various levels of risk are 
tolerable or intolerable to the public requires the input of 
the County decisionmakers. An important part of any risk 
analysis is the consideration of possible mitigating measures 
that could reduce the risk associated with each type of 
hazard. This kind of action is usually the product of the 
democratic process and depends as much on social, economic 
and environmental values as on geologic knowledge. There are 
a number of mitigating measures that may reduce risk to toler­
able levels. For example, land use may be regulated to the 
degree that residential development is simply restricted from 

2 
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hazardous areas, thus the hazard is avoided and the risk is 
essentially eliminated. This has been done in the Seal Cove 
area by prohibiting construction in active landslide areas, 
astride active fault traces and close to the edge of the 
seacliff. 

Another method of reducing the risk is by attempting 
to reduce the impact of the hazard. This might include 
requirements for special foundations for residential struc­
tures, improved drainage facilities, flexible utilities and 
stronger construction techniques. No significant attempts' 
have been made in the Seal Cove area to reduce the impact of 
landslide or fault hazards by design/and indeed/to attempt 
to do so does not seem reasonable. Likewise, attempts to 
reduce the risk associated with the landslides and faults by 
controlling these hazardous processes is impractical, if not 
impossible. 

In summary, it is our opinion that the only practical 
means of reducing the risk associated with landslide and fault 
hazards is by prudent land use regulations. Any land use 
policy should balance the risk against the social, economic 
and environmental cost in order to determine the level of 
risk acceptable to the community. 

RECOHHENDATIONS 

The following recommendations are presented for consider­
ation by the County in order to establish prudent land use 
policies within the Seal Cove area. We believe that the recom­
mendations are consistent with the goals and objectives of the 
Seismic Safety Element of the General Plan, the original recom­
mendations presented in the Leighton report, and the minimum 
standards for geotechnical reports which were adopted by the 
County in 1977. However, after careful review by the County 
these recommendations may be altered to reflect the final 
expression of the County perception of acceptable risk. 

1) Critical Hazards Area - Due to the complexity of 
the hazardous geologic conditions in the Seal Cove area we 
recommend that the entire study area be designated as a 
~Critical Geotechnical Hazards Area.~ Such a designation would 
~red flag~ the region as an area of high geologic hazards for 
which special or more detailed geologic and soil investigations 
(i.e. geotechnical) will be required prior to development. 
Additionally, such a designation would alert present and future 
landowners to the hazardous conditions and the potential higher 
than normal cost of development. 

To protect the interest of the County, individual land­
owners,· and local developers geologic and/or soil investigations 
of appropriate level should be required fo all lands within the 
study area. These investigations will normally exceed the 
minimum standards adopted by the County and will specifically 
address the primary geology and hazard of the site in question. 

3 William Cotton and Associates 
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2) Geotechnical Hazards Map - To facilitate the 
required geologic and/or soil investigations we have prepared 
a new hazard zonation map for the Seal Cove area. This map 
is a modification of the original map prepared by Leighton 
and Associates in 1971 and is based upon new landslide and 
fault information generated during the present study. The 
changes from the original zonation map include (1) combining 
hazard zone 3 and 4, and (2) moving the boundary of hazard 
zone land 2 to the east. The geotechnical hazard zones have 
been compiled on the new 200-scale County base map which we 
believe is a more useful map because it superimposes property 
boundaries on an orthophotographic base. 

The Geotechnical Hazards Map divides the Seal Cove 
area into three zones on the basis of similar geotechnical 
hazards or problems. Consequently, the terrain within each 
zone is considered to have similar potentials and constraints 
for development. In essence each zone reflects different 
levels of risk to man and structures. 

The physical conditions and the associated risk of the 
three zones are described on the Geotechnical Hazards Map 
along with the various levels of geotechnical investigations 
required to evaluate the particular hazards in each zone. 
The following section describes the criteria for each hazard 
zone, defines the associated risk for development in each 
zone and defines the scope of reguired geotechnical investiga­
tions. It is recommended that the Geotechnical Hazards Map 
be officially adopted by the County as part of the final land 
use policy to guide future development in the Seal Cove study 
area. 

ZONE 1 - Includes all lands located along the western 
seacliff that are affected by active landslide processes and 
accelerated seacliff erosion. The position of the erosion 
boundary of this zone is established by the easternmost extent 
of active landsliding plus a setback of 50 feet. The setback 
zone includes lands which lie outside or east of the active 
landslides but are expected to experience problems in the future 
(Le. sot.years). 

Risk Assessment - Risk to development in this zone 
is considered to be extremely high. It is reasonable 
to conclude that slow progressive landsliding and 
seacliff retreat will continue, resulting in structural 
and property damage. This is especially true for 
structures or utilities located astride active surface 
breaks. Rapid catastrophic slope failure of the high, 
steep portion of the seacliff located west of Ocean 
Boulevard is a clear probability. Such as event could 
involve the loss of life as well as significant property 
damage. . 

The feasibility of reducing the risk to acceptable 
levels is extremely low. 

No additional development should be allowed in this 
zone. 

4 
William Cotton and Associates 



l' 
r 

I 
l. 

L 

l 
I 

ZONE 2 - Includes all lands within a lOO-foot wide 
zone located immediately adjacent to the zone of active 
landsliding and accelerated seacliff erosion (i.e. Zone 1). 
The position of the eastern boundary of this zone is estab­
lished by a 2:1 (i.e. 26± degrees) projection measured from 
the base of the high seacliff located west of Ocean Boulevard. 

Risk Assessment - Risk to development in this zone 
is considered to be moderate to high. Eastward 
progression of active landsliding is difficult to 
predict with reliable accuracy. 

The likelihood of eliminating the risk is very low, 
however it may be possible to significantly reduce 
the impact of the hazard by properly designed 
foundations. 

No development should be allowed in this 
zone until stability is clearly demonstrated 
by the required geotechnical investigations. 

Required Geotechnical Investigation - Engineering 
geologic investigation by a certified engineering 
geologist and a soil and foundation engineering 
investigation by a registered civil engineer, or 
a combined equivalent of the above. 

- Scope of both investigations should be 
directed toward a detailed evaluation of 
the potential landslide hazards in this 
zone. In most cases, landslide studies 
will require extensive subsurface work in 
order to provide the necessary technical 
data to conduct a detailed slope stability 
analysis. The geotechnical analysis should 
provide acceptable factors of safety to 
clearly demonstrate stability before con­
struction is allowed in this zone. 

ZONE 3 - Includes all lands located outside of the 
areas affected by active or potential landslides. 

Risk Assessment - Risk to development in this 
zone is considered to be low to moderate. The 
major geologic hazard in this zone is the threat 
of surface faulting along the master fault trace 
and several branching fault traces of the Seal 
Cove fault. These faults are active and capable 
of producing damaging surface faulting, strong 
ground shaking and ground failure. 

The relative risk associated with poor surface 
drainage and potentially expansive soils is 
generally regarded as moderate to locally high. 

5 
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The feasibility of reducing the risks to acceptable 
levels in this zone is considered high. This can 
be accomplished by careful siting of homes away 
from active faults, using careful structural and 
foundation design and adequate surface drainage 
plans. However, it is possible that some­
residential parcels will be judged unbuild-
able due to high seismic hazards. 

Development should be allowed in this zone 
on parcels found to be free of hazardous 
conditions by the required geotechnical 
investigations. 

Required Geotechnical Investigation - Engineering 
geologic investigation by a certified engineering 
~eologist and a soil and foundation engineering 
,nvestigation by a registered civil engineer, or 
a combined equivalent of the above. 

Scope of engineering geologic investigation 
should address the seismic hazards related to 
the master and branching traces of the Seal 
Cove fault. Particular emphasis of the engin­
eering geologic investigations should be 
placed on the evaluation of possible surface 
faulting. Investigative techniques within 
this area will require the use of subsurface 
trenching and possibly geophysical traverses 
unless clear evidence is established to show 
that no active fault crosses the parcel in 
questions. 

The soil and foundation engineering investiga­
tion should address, but'ndnecessarily be 
confined to, the following item: site prepara­
tion and grading, surface drainage, and design 
parameters for residential foundations. 

All of the geotechnical investigations should reference 
this report and the geologic data presented in the Leighton 
and Associates report of 1971 and the Seismic and Safety 
Elements of the General Plan of 1976. The geotechnical reports 
describing the results of these investigations should be 
reviewed by the County Geologist following the procedure that 
is currently in practice. The recommendations expressed in 
the soil and foundation engineering reports and/or the engin­
eering geologic reports should become conditions of any 
development application. 

6 William Cotton and Associates 
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William Cotton 
and Associates 

GEOTECHNICAL CONSULTANTS 
314 Tait Avenue, Los Gatos, California 95030 
(408) 354-5542 

To: David C. Hale 
Planning Director 
County of San Mateo 

August 5, 1980 
Project Gl12-80 

From: William Cotton and Associates 
Geotechnical Consultants 

Subject: Geologic Analysis 
Seal Cove Area 
County of San Mateo, California 

INTRODUCTION 

At the request of the County of San Mateo we have 
completed an investigation of the geologic conditions of the 
Seal Cove area. The primary purpose of our work was to eval­
uate and update the existing Geologic Map of the area, to 
identify and characterize the geologic hazards that constrain 
development, and to evaluate the level of risk associated 
with the hazardous conditions. 

The geologic investigation included the following 
tasks: (l) detai led geologic surface mapping of the study 
area at a scale of linch = 200 feet, (2) compilation and 
analysis of geologic and soil engineering data taken from 
reports and maps held in the County files, (3) stereoscopic 
evaluation of sequential aerial photographs, and (4) dis­
cussions with area landowners. The equivalent of eight man­
days were spent collecting and compiling field data. 

In preparinq this report we have relied heavily 
on the following documents: 

.Geologic Report of Seal Cove and Moss Beach 
Area, 
F. Beach Leighton and Associates, 
October 15, 1971 . 

• Geotechnical Hazards Synthesis Map for 
San Mateo County, Leighton and Associates, 
and San Mateo County Planning Department, 
June 1975 . 

• Seismic and Safety Elements of the 
General Plan, Vol. land 2; San Mateo 
County Planning Departroent, December 1976. 
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The geologic data and discussions presented in this 
report should be regarded as updated and reevaluated informa­
tion taken from the Leighton report and should not be con­
sidered to supersede or diminish the importance of their work. 
Future development in the Seal Cove area should not proceed 
without reference to both of these reports and the data com­
piled for the seismic safety element of the County of San 
Mateo. 

ACCOMPANYING ILLUSTRATIONS 

Geotechnical Hazards Map, 1 inch = 200 feet, Plate 1 Pocket 

Index Map, Figure 1 

Topographic and Geologic Index Map, Figure 2 

Schematic Geologic Cross Section, Figure 3 

Mode of Rock Slump Failure, Figure 4 

Progressive North to South Failure of Seacliff Region, Pigure 5 

Progressive Seacliff Erosion, Figure 6 

Seal Cove Fault System, Figure 7 
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DEVELOPMENT HISTORY 

The portion of coastal San Mateo County that is included 
in this study is a residential section known as Seal Cove which 
is located in the southern part of the community of Moss Beach 
(Figure 1). The northern and southern boundaries of the study 
area are defined by Cypress and Bernal Avenues, respectively, 
and include all of the residential property located between the 
Half Moon Bay Airport and the ocean. 

The Seal Cove area was subdivided into residential 
parcels about 1908. The area was subdivided into 2500 square 
foot lots with roads and improvements (i.8., streets, sidewalks 
and utilities) without regard for the geologic constraints. In 
fact, the primary attraction of the Seal Cove area was the pre­
sumed relatively low level of risk associated with the setting 
as compared to the San Francisco region that was devastated dur­
ing the earthquake of 1906. The existing street alignments and 
the lot configurations are essentially the same as the original 
1908 development plan. Since that time, residential construction 
has proceeded at a rather slow, piecemeal rate with home construc­
tion being limited to parcels of 5000 square feet. 

In the late 1960's development in portions of the Seal 
Cove community was identified by the U.S. Geological Survey as 
being constrained by high geologic hazards due to active land­
sliding and accelerated coastal erosion. On the basis of this 
information, the County of San Mateo placed a building freeze 
on the Seal Cove area and authorized Leighton and Associates, 
the County Geologists, to complete a detailed geologic study 
of the area and to provide the County with guidelines for future 
development. The geologic study was completed and the final 
report was accepted by the County in October of 1971. The 
Leighton report clearly identified the primary geologic con­
straints of the Seal Cove as landsliding, faulting, and seacliff 
erosion. In addition, the report identified less severe poten­
tial problem.s associated wi th poor surface drainage, high ground 
water, and expansive soils. On the basis of these concerns, the 
Seal Cove area was divided into four Geologic Hazard Zones that 
define different levels of relative geologic stability. The 
description of each zone identifies the primary geologic hazard 
that constrains development and defined the type of geologic and 
soil report that would be required prior to residential develop­
ment. Table 1 outlines the four hazard zones as presented in 
the Leighton report of October 15, 1971. 
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SEAL COVE STUDY AREA 
COUNTY OF SAN ~ATEO, CALIFORNIA 
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TABLE 1 - GEOLOGIC HAZARD ZONES AS DEFINED BY 
LEIGHTON AND ASSOCIATES, OCTOBER 15, 1971 
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In November of 1971 the County accepted the conclusions 
and recommendations of the Leighton report and imposed a number 
of building restrictions on the parcels within the four hazard 
zones. In addition, Leighton and Associates prepared and sent 
to the County a specified set of guidelines for geologic and 
soil investigations conducted in the Seal Cove area. On the 
basis of the new information, the building freeze was lifted 
but residential development was allowed to proceed only after 
the necessary geologic and/or soil investigations were satis­
factorily completed. The required reports were reviewed by 
Leighton and Associates on a part-time basis until 1975 when 
the County retained A. C. Neufeld as the permanent County 
Geologist. 

The present policy regarding geologic and soil reports 
has been altered slightly from the recommendations of the 
Leighton report. At present, detailed geologic and soil inves­
tigations are required in Geologic Hazard Zones 1 and 2; however, 
in zones 3 and 4 such investigations are only required when a 
parcel is located within fifty feet of a mapped fault. Normally, 
areas located outside of the fifty foot zone do not require any 
geologic or soil report prior to construction. The adequacy of 
the geologic and soil report are evaluated by the County Geologist 
according to the Minimum Standards for Geotechnical Reports 
adopted by the County and the review procedures developed by 
the County Geologist. In some cases the County Geologist has 
imposed stricter and, at times, more reduced standards where 
local geology or soil data warrant such changes. 

Since the suspension of the 1971 building freeze, 16 new 
homes have been constructed in the study area. These homes are 
situated within the following Geologic Hazard Zones as defined 
by Leighton and Associates: 

ZONE 1 - Most severe instability - no development 

ZONE 2 - Unstable - 9 new homes 

ZONE 3 - Degree of instability - 5 new homes 
questionable 

ZONE 4 - Most stable - 2 new homes 

Our evaluation of the locations and conditions of the new 
homes indicates that the present stability of most homes is 
good; however, the safety of two of these homes is in question. 
These homes are situated in Geologic Hazard Zone 2. The specific 
locations and geologic concerns of these structures are outlined 
below: 
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LOCATION 

131 La Grande Avenue 

821 Ocean Boulevard 

GEOLOGIC PROBLEM 

Home, deck and patio 
constructed within 
several feet of an 
active landslide scarp 

Front portion of home 
and driveways are 
situated over an active 
landslide tension crack 

The home on La Grande was constructed east of a major, 
active landslide scarp that was well documented in the Leighton 
report, and recognized by the owner's consultants prior to con­
struction. But at the time that the home on Ocean Boulevard 
was constructed, no surface evidence of landsliding was noted. 
Apparently the landslide-related surface cracking has extended 
to this location since the Leighton investigation of 1971. 
Small incipient surface cracks can be traced from the parcel 
on Ocean Boulevard to the east under the neighboring parcel 
where residential damage is more pronounced, and then north 
across La Grande Avenue to the prominent scarp area located 
west of 131 La Grande Avenue. 

Our analysis of the geologic hazards of the Seal Cove 
area indicate that the landslide activity is progressing as 
predicted nearly a decade ago; however, the previously mapped 
fault pattern appears to be more complex. As a result of our 
work we have reevaluated the original hazard zones and have 
altered the positions of some boundaries. Additionally, we 
have recommended specific changes in the type and scope of 
future geotechnical investigation in the Seal Cove area. 

7 William Cotton and Associates 
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PHYSICAL PAR&~TERS: Topographic, Geologic and Seismic 

The Seal Cove area is characterized by a unique set of 
physical parameters that strongly influence safe development. 
The physical condi tions that have the most influence are those 
that relate to the topographic, geologic and seismic setting 
of the study area. The general characteristics of each of 
the conditions and their associated constraints and potentials 
for development are described in the following sections. 

TOPOGAAPHIC SETTING - The portion of the community of Hoss 
Beach that is included in this investigation is situated at 
the north end of a prominent northwest-trending ridge 
(Figures 2 and 3). The ridge extends from Pillar Point on 
the south to beyond Seal Cove for a distance of approximately 
two miles. An east-west profile across the ridge is assymet­
rical, characterized by a high, near-vertical seacliff along 
the western side, a nearly flat terrace surface along the top 
of the ridge, and a gentle, east-facing slope along the east­
ern border. The average elevation is nearly 100 feet through­
out most of the ridge area, but the ridge top rises to 
approximately 175 feet above sea level south of the study 
area. within the immediate residential portion of the study 
ar.ea the topography is relatively flat with a topographic 
relief of no more than 25 feet. 

The present topography of the Seal Cove area and the 
surrounding ridge is the product of a long history of rather 
dynamic geologic processes, of which most are still actively 
modifying the area. These processes include active land­
sliding, accelerated seacliff erosion and young fault activity. 
The terrain that is not affected by these hazardous processes 
have a relatively high potential for safe development. Such 
areas are within the essentially flat terrace region situated 
east of Beach Way and Ocean Boulevard. 

GEOLOGIC SETTING - The geologic setting of the Seal Cove area 
is defined by a variety of earth materials, active slope fail­
ure processes and a complex fault zone related to the Seal 
Cove fault system. The following discussion is designed to 
present a general description of the geologic setting. For 
a more detailed account, the Geologic Report of Seal Cove­
Moss Beach Area, October 15, 1971 by F. Beach Leighton and 
Associates, should be consulted. Their report presents a 
large volume of detailed surface and subsurface geologic data 
in written and illustrative form. The description of the 
geologic setting included in this report is based on our field 
mapping and the information presented in the Leighton report. 

The primary earth materials in this part of the Seal 
Cove community can be divided into two dramatically different 
types of bedrock units which are overlain by two types of 
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surficial deposits (Figures 2 and 3). The two bedrock units 
consist of a relatively fine-grained sequence of sedimentary 
rocks belonging to the Purisima formation (Tp) and a massive 
coarse-grained igneous rock of the Montara Quartz Diorite (Kg). 
These materials make up the bulk of the rock materials that 
form the prominent ridge topography, however, in most areas 
the bedrock is covered by the surficial deposits. The sur­
ficial materials consist of a sedimentary ~arine Terrace 
deposit (Qt) that blankets all of the nearly flat topography 
of the study area, and a complex of active landslides deposits 
(Qls) which are presently destroying large sections of the 
western seacliff region. The following discussion describes 
the physical nature of each type of earth material in the 
Seal Cove area. 

Surficial Units - the relatively unconsolidated 
deposits that overlie the bedrock material. 

Landslide (Qls) - The landslide deposits are 
composed of both the overlying surficial 
Marine Terrace and the Purisima bedrock mate­
rials. The primary type of failure appears 
to be rock slump with movement concentrated 
along deep-seated failure planes. The land­
slides are concentrated in a coastal belt 
along the western margin of the study area 
that extends inland as far as 300 to 400 feet. 

Marine Terrace (Qt) - These deposits form a 
blanket-like covering of gravel, sand, and 
silt that overlies the bedrock units through­
out the relatively flat portion of the study 
area. The thickness ranges from 3 to 4 feet 
to as much as 40+ feet. 

Bedrock Units - the relatively consolidated materials 
which form the major portion of the ridge and which 
the surficial units rest. 

Purisima formation (Tp) - This unit consists 
of a thin-bedded, highly fractured, inter­
layered sequence of siltstone, shale, and 
sandstone. The bedrock is exposed along the 
entire length of the seacliff area and has 
been encountered in drill holes located 
approximately 800 feet east of the seacliff 
area. 

Mon"'''''''''a ~",. ...... ~ iii c ... i"'e (K-' - 'T'~ •. ; ~ nedT":'lc.' ..... ..... _ ...... _ '-' ....... ' ___ .... ____ .... \'" "jJ __ __ _ _ __ i"-

type is not exposed at the surface but has 
been penetrated in drill holes along the . 
eastern margin of the study area. It con­
sists of deeply-weathered, medium- to coarse­
grained quartz diorite. 
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The most active geologic process now operating in the 
study area are two distinctly different types of slope fail­
ure. They are confined to the seacliff region and include 
(1) deep-seated landsliding involving large segments of the 
seacliff, and (2) shallow sloughing and ravelling of the 
face of the seacliff. 

LANDSLIDING - Active, deep-seated landsliding presently is 
affecting most of the seacliff located along the western 
margin of the study area. The average height of the seacliff 
is approximately 100 feet and, in most cases, the entire sea­
cliff is involved in landsliding. The locations of the 
crownS (i.e. tops) of the landslides vary considerably, but 
in several places the crowns are located as much as 300 to 
400 feet back (i.e. east) of the top of the seacliff, however, 
the average distance is nearly 250 feet. The depth to the 
basal slide planes of these landslides is not well known, but 
from the surface dimensions it is estimated that the depths 
equal or exceed the height of the seacliff. Thus, the toes 
(i.e. bottoms) of most of these landslides are near the base 
of the seacliff and sea level (Figure 4). 

De~ailed surface mapping and subsurface drill hole data 
strongly suggest that the mode or style of slope failure can 
be characterized as (1) progressing from the north to the 
south and (2) undergoing rotational failure along a concave­
upward basal rupture surface. The north-to-south progressive 
failure is revealed by the pattern and dimension of the sur­
face breaks noted along the crowns of the individual land­
slides (Figure 5)" For example, the eastern limits of the 
landslides are commonly defined by one or more landslide­
related geomorphic features including prominent crown scarps, 
trenches (i.e. grabens), linear depressions and tension 
cracks. The pattern of failure normally starts with a well­
developed headwall scarp near" the crown of a major landslide 
block. The scarps commonly are more prominent and better 
developed,along their northern extensions. Most can be 
traced to the south along somewhat discontinuous curvilinear 
paths, but the scarps frequently diminishes in height to the 
south and eventually are replaced by shallow linear depres­
sions or a series of tension cracks. Consequently, it appears 
that most of the landslide headwall scarps propagate slowly to 
the south from their points of initiation, following a 
scissor-like pattern with greater surface displacements being 
concentrated along the northern extension of the headwall 
scarps. 

Although the basa~ rupcure surfaces for most of the 
landslides is not well defined, they appear to be controlled· 
structurally by the orientation and the spacing of the bed­
rock fractures. The stratification of the bedrock is inclined 
into the seacliff. Such an orientation usually accounts for 
increased slope stability, but the highly fractured nature of 
the bedrock and the presence of a prominent set of west-dipping 
continuous fractures reduce the strength of the bedrock and 
controls the mode of failure. 
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Thus when the relatively incompetent bedrock is exposed 
in a high, near-vertical seacliff that has been over steepened 
by wave erosion, the rock becomes detached along the planar 
surfaces of the fractures. Consequently the seacliff fails 
in a type of landslide known as a rock slump (Varnes 1978) 
which normally involves bedrock materials that fail by rota­
tion along a curved basal rupture surface. 

The rate at which these large deep-seated landslide 
masses are failing can be estimated roughly by noting the 
increase in the scarp heights and in the length of extensions 
of the tension cracks since the completion of the original 
landslide mapping in 1971 (i.e. Leighton and Associates). 
Our measurements indicate that the rate of failure probably 
is approximately 1 to 3 inches per year; thus the rate of 
movement is regarded as very slow. However, the possibility 
of accelerated movements is considered high in many local 
areas within the presently failing landslide complex. 

SLOUGHING - The most active form of slope failure along the 
seacliff is shallow, small-scale sloughing and ravelling of 
the face of the cliff. This process is initiated by wave 
erosion concentrated along the base of the seacliff (Figure 6). 
This erosional process causes the base of the seacliff to 
become undercut and locally unstable. The face of the sea­
cliff responds to the oversteepened condition by localized 
piecemeal sloughing and ravelling. Most of the cliff retreat 
takes place during the winter season when storm waves vigor­
ously erode and undercut the base of the seacliff. The weak, 
highly fractured siltstone and shale bedrock and the uncon­
solidated cover of marine terrace material are left in an 
oversteepened and unsupported condition, and consequently 
fail. The fallen debris temporarily protects the base of the 
cliff, but the waves eventually remove the debris and the 
oversteepening process starts anew. 

An analysis of aerial and ground photographs taken over 
a period of fifty years, 1926 to 1976, and map extending back 
approximately 130 years reveals that the average rate of cliff 
retreat within the study area is now approximately 3 to 4 feet 
per year. However, this process is episodic and is controlled 
by a variety of local geologic conditions, thus the average 
rate cannot be projected into the future with any degree of 
certainty. For example, using this rate, it would be unreason­
able to predict that the top of the seacliff will be located 
30 to 40 feet east of its present location by 1990; there may 
be only 5 feet of cliff retreat in the next ten years, but 55 
feet of retreat may occur the subsequent decade. Thus the 
average rate over a 20 year period would :pprcxi~ate 3 feet 
per year. 

In conclusion, the seacliff portion of the Seal Cove 
area presently is failing by large deep-seated landsliding and 
small scale localized sloughing. Although both of these types 
of failures are partially induced by the oversteepening process 
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of wave erosion, they are dramatically different in scale and 
mode of failure. Likewise each presents a very different 
level of risk to future development. 

In our judgment, attempts to control or reduce these 
hazards by engineering design would not be feasible. The 
scale of the large active landslides make any stabilization 
scheme essentially uneconomical, likewise an engineering 
solution needed to stop the erosional activity at the base 
of the seacliff would severely impact the James V. Fitzgerald 
Marine Reserve which includes the Seal Cove surface zone. 
Consequently it appears the most prudent way to reduce the 
risk is to avoid the areas that are vulnerable to these slope 
failure hazards. 

SEISMIC SETTING - The principal structural feature within the 
study area is the Seal Cove fault zone and a number of sub­
sidiary branch faults (Figure 7). The master trace of the 
fault appears to lie near the base of the east-facing slope 
which forms the eastern boundary of the study area. Here the 
master trace is considered to be within a zone of pulverized 
rock that is approximately 100 feet wide. West of this main 
zone, the location and character of faulting are less well 
understood. In this region at least three branch faults 
extend to the southeast from the main Seal Cove fault zone 
and pass through the study area (Leighton 1971). Sub­
sequent site-specific geologic studies have confirmed with 
slight modifications the location of some of these branch 
fault traces. In addition, the analysis of aerial photographs 
conducted for this study and by A. C. Neufeld, San Mateo 
County Geologist, strongly indicate that several additional 
fault-related lineations cross the relatively undeveloped 
area located south of San Lucas Avenue. 

These branch faults, like those in the main fault zone 
are considered to be normal faults characterized primarily by 
vertical displacements. The main fault trace is identified 
as the zone of greatest concentration of displacement. Indeed 
the east-facing slope that forms the eastern boundary of the 
study area is considered to be a fault scarp produced by dis­
placement along the main trace of the Seal Cove fault. Although 
the branch faults also are considered to be active traces, both 
the surface expressions of these faults and the subsurface data 
presented by the Leighton report indicate that the amount of 
displacement and the state of activity along these faults 
probably is much less than the master trace. 

Recent ~a~:t studies suggest thac the 3eal Cove fault 
zone is a segment of a major coastal boundary fault zone that' 
merges with the San Andreas fault north of San Francisco 
(Greene and others, 1973; Weber and Cotton, 1980). This fault 
zone includes the Seal Cove, San Gregorio, Sur, San Simeon and 
Hosgri faults and extends to the south for more than 260 miles 
to the vicinity of Point Arguello. The largest historic 
seismic event recorded along the San Gregorio fault system 

17 
William Cotton and Associates 



...... 
00 

~ 

III 

3 
(") 
o ... ... 
o 
::I 

III 
::I 
0.. 

:> 
V> 

'" o 
() 

;' 
(1) 
V> 

WEST 

~. 
'-.... ~--. 

~ ------ --

Branching Faults 

----

FIGURE 7 SEAL COVE FAULT SYSTEM 

SEAL COVE STUDY AREA 
COUNTY OF SAN MATEO, CALIFORNIA 

Main Fault 

Zone 

EAST 



were two Richter magnitude 6.1 earthquakes which occurred 
within one hour of each other near the center of Monterey 
Bay in 1926. Studies of historic seismicity along the San 
Gregorio fault zone in the vicinity of Monterey Bay indicate 
that the fault zone probably is capable of producing an earth­
quake of Richter magnitude 7.2 - 7.9. Paleoseismologic 
research on the San Gregorio fault zone near Point Ano Nuevo, 
in San Mateo County, suggests that (1) earthquakes of Richter 
magnitude 7.6 - 7.7, and possibly greater than Richter mag­
nitude 8.0, have occurred along the San Gregorio fault zone 
in the past and are anticipated to occur in the future, and 
(2) a reasonable estimate of the recurrence interval for major 
earthquakes (M 7.5) along the San Gregorio fault system is 
225-400 years and probably is about 300-325 years (Weber and 
Cot ton, 1980). Since the Seal Cove fault is considered to be 
an extension of the San Gregorio fault system, it is reason­
able to attribute a similar level of seismic activity to the 
Seal Cove area. 

In conclusion, the main trace and the branching traces 
of the Seal Cove fault are considered to be active. The branch­
ing faults located in the relatively undeveloped area south of 
San Lucas Avenue are only approximately located. Indeed, 
there may be additional fault strands that are as yet unrecog­
nized in this region. Should a major earthquake take place 
along the Seal Cove fault the anticipated seismic hazards 
would be severe ground shaking, surface faulting along the 
master trace and branching fault traces and ground failure 
(landsliding, sloughing, settlement, etc.). The risk associated 
with these hazards can be dramatically reduced by carefully 
siting ~omes away from active fault traces or potential zones 
of ground failure and by careful structural and foundation 
design. 
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The Honorable Board of Supervisors 

San Mateo County 

County Government Center 

400 County Center, 1st Floor 

Redwood City, CA 94063 

Re: Impacts of recent land movement in Seal Cove Critical Geotechnical Hazards Area on water 

and sewer service 

Hon. Board of Supervisors:   

I am writing on behalf of the Montara Water and Sanitary District (MWSD) to bring your 

attention urgent challenges we are facing with our sewer and water facilities in the Seal 

Cove area, specifically along San Lucas Road, Del Mar Avenue, and Ocean Boulevard adjacent 

to the coastal bluffs. These County roads and the surrounding areas are experiencing 

significant active land instability, including erosion, sinkholes, and soil movement, which is 

severely impacting our ability to provide essential services to several homes in this area. Our 

Board has recently taken emergency measures, including the adoption of an emergency 

resolution (attached) that includes the District’s request that the County to exercise its authority 

to proclaim the existence of a local emergency in the area.  

A critical concern is the County’s recent closure of San Lucas Road due to sinkholes that have 

rendered the road impassable for emergency vehicles. San Lucas Road, along with the other 

public roads in this area, provides the only access to several of the District’s water and sewer 

facilities that serve local residents. The closure of this road has created a significant barrier 

to emergency response, limiting our ability to perform necessary repairs and maintenance on 

critical infrastructure. 

Moreover, much of MWSD’s affected infrastructure is located within the public right of way, 

and as such, the County holds jurisdiction over maintaining the safety, accessibility, and 

environmental integrity of these public roads. The County’s primary responsibility in this regard 

is to ensure the safe, functional use of public roads and to support the infrastructure of utility 

providers like MWSD. However, due to the ongoing land instability, including erosion along the 

coastal bluffs, sinkholes, and other geological hazards, MWSD faces increasing challenges in 

providing safe and reliable water and sewer services. Further, the County continues to issue 

building permits in the area which have greatly impacted the District’s ability to provide service. 

These conditions are not only impeding emergency access but are also presenting ongoing risks 

to the health and safety of our system, customers, and field staff. 

After careful review, we believe that further maintenance and continued utility service in this 

high-risk area may no longer be feasible. We are committed to addressing the safety of the 

community and the environment, as well as MWSD’s legal obligations to provide water and 

sewer services in a safe and reliable manner. However, the instability of the land and the possible 

consequences of maintaining infrastructure in such a hazardous area requires a detailed and 

coordinated assessment.    



 

 

Given that MWSD is responsible for maintaining critical infrastructure that serves the 

community, we urgently request your assistance in addressing these issues. Specifically, we 

seek: 

• Collaboration with the County to explore solutions that will restore access to critical 

facilities, particularly those along San Lucas Road and Ocean Boulevard, while 

addressing the ongoing geotechnical hazards. 

• Input and Support for Regulatory Compliance: We would appreciate the County’s 

expertise and assistance in understanding any regulatory hurdles or approvals that might 

be required to continue or discontinue service in this area, particularly regarding coastal 

development and the County’s LCP and applicable zoning regulations. 

• Geotechnical Studies and Risk Mitigation: We urge the County to update its studies 

supporting its land use polices; we also seek input on potential strategies for reinforcing 

or relocating infrastructure and whether there are county-based resources that might assist 

with funding or coordination. 

• Assistance from the County in securing emergency funding or resources to support 

necessary infrastructure stabilization efforts and the repair of affected roads and utilities. 

• Joint Communication with Affected Property Owners: We believe that working together 

with the County will strengthen our communication efforts with property owners in the 

affected area and help identify workable solutions for all stakeholders involved. 

• A long-term strategy to address the geotechnical instability in this area, which is essential 

for safeguarding the public health, the environment, and ensuring service continuity for 

residents. 

We understand that these challenges are complex and require collaboration across jurisdictions. 

However, the safety and well-being of our residents must be a top priority, and we ask for the 

County’s support in mitigating the risks posed by land instability and providing the necessary 

resources to stabilize our facilities, which are critical to retaining residency/occupancy of private 

properties. We are available to meet with your team to discuss these concerns in more detail and 

explore possible solutions. 

Thank you for your attention to this urgent matter. We look forward to working with the County 

to resolve these challenges and ensure continued utility service delivery in this critical area. 

Sincerely, 

 

Scott Boyd 

President, Board of Directors of the Montara Water and Sanitary District 

  

Cc: Steve Monowitz, SMC Director of Planning and Building 

 Ray Mueller, SMC Board of Supervisors, District 3 
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