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AN OPPORTUNITY FOR SAUSALITO TO TAKE PROACTIVE STEPS 

Hydrologic and Geotechnical conditions are the twins for preventive analysis. 

                    
I. Mudslide Task Force Creation and Charge 

A.  Creation and Members:   The Mudslide Task Force was created by Motion (MSC, 

unanimous) of the Sausalito City Council by a vote of 5:0 on June 11, 2019.  Members 

Appointed:  Jill Hoffman (chair) and Ray Withy (liason), Residents, Sausalito City 

Council members and former Mayors; Michael Stewart, Resident and Engineering 

Geologist; Kristina Feller, Resident, Planner and Venture Capitalist, Sausalito Planning 

Commissioner; Steven Woodside, Resident, Atty, and former County Counsel; Sandra 

Bushmaker, Resident, Attorney, Vice Chair Community Safety Disaster Preparedness 

Committee and former Sausalito City Council member and Mayor. 

B. The Mudslide Task Force Remit and Scope.   

1.  Large portions of the City of Sausalito have been developed over the years in areas of 

steep slopes and sometimes adverse geologic and hydrologic conditions.  On June 11, 

2019, the Sausalito City Council, in light of the catastrophic mudslide (aka debris 

flow) of February 14, 2019, additional minor 2019 slides and a collective history of 

mudslides in Sausalito (including the 1982 fatality-slide in an adjacent block), 

approved the formation of a Task Force and gave following remit as follows:   

Identify the needs of the city for an update and assessment of its vulnerability to 

future mudslide disasters causing harm to the residents and property.  Assess the 

collective contributing factors in an effort to identify early warning signs and 



 
 

 Landslide Task Force Report and Recommendation to Sausalito City Council, 
September 24, 2019 

 

Page 2 of 11 
 

proactive measures to identify a preventive program to help mitigate potential 

slides in vulnerable areas using modern methods and technologies.  Develop a 

plan for residents to report changed conditions in their neighborhood and 

develop a program to attempt to minimize risks from mudslides, landslides, and 

water invasion. 

2. Assess what we know (local geologic conditions and hydrologic risk status);  

3. Identify the information and programs the City needs to identify and implement to 

reduce the risk of future slides, property damage, and risks to safety of residents and 

the City’s infrastructure. 

    C.  TF Reports and Makes Recommendations to City Council 

D.  Schedule of Meetings:   

June 26, July 11, July 25, August 8, August 19, September 5, September 12, 2019 

II. Resources Reviewed 

A. City Resources--Three meetings with DPW staff:  (including identification of chronic "hot 

spots” and Marin Maps),"  Meeting with Director of Community Development 

Department, Sausalito; other Sausalito Reports.   

This Task Force met with DPW staff to identify commonly called “hot spots,” 

areas of chronic flooding and mud flow in the rainy season.  The City does not have 

mapping of the hot spots, but the areas are commonly known amongst the staff Storm 

Patrol who maintain City infrastructure during rain events and routinely attend these 

areas.  The Task Force suggests mapping of these areas and development of a monitoring 

program to identify possible changes that could be early warning signs of an event.  

Develop a process to keep the program updated on a regular basis.   
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Drain pipes and catch basins are color coded by DPW seasonally so they know 

when the particular area was last inspected, cleaned and if necessary repaired.  Many of 

Sausalito’s drain pipes are old corrugated metal (aluminum and/or steel) pipes.  As they 

near the end of their lifespan they can become rotted out on the bottom.  In addition, 

some of the City’s storm drain pipes were part of the sewer system up to the 1950s. 

Retrofitting/repair of these storm drain pipes is needed in some locations.  The storm 

drains need to be mapped and their condition evaluated and regularly updated.  Note as 

part of the new Municipal Regional Storm Water Permit, trash capture mechanisms will 

be required to be installed in municipal storm water systems to capture garbage greater 

than 5 mm in diameter from entering the waters of the United States. Sausalito needs 

better water capture systems in order to capture garbage and limit infiltration into 

unstable geological areas.  The City could institute home inspections to encourage or 

require modifications to current storm water systems for this purpose; however, 

additional City staff would be required.  Note:  the City Right of Way’s which vary in 

width are generally wider than the roadways within the right of way.    

    B.  Reports Reviewed (list)   

1. Geo Tech USGS Report 2019 "Data Series 1112," available online at 

www.Sausalito.gov  

2. City 1995 General Plan Health and Safety element, including Rice et.al. 1976 report; 

available online at www.Sausalito.gov  

3.  City of San Rafael Geotechnical Review Requirements, Appendix F; attached hereto. 

4.  GPAC Audit of Health and Safety element of 1995 Sausalito’s General Plan. Available 

online at www.Sausalito.gov 
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      5.  GHADS information:  Geologic Hazard Abatement District Financing of General and 

Conservation Easement Activities, Application Management for Sea level rise, Attached 

hereto. 

6.  M group, GPAC document “Sea Level Rise and Zoning.” Available online at 

www.Sausalito.gov 

7.  Other Cities information   

a. San Rafael (appendix F), attached;  

b.  City of Montecito and County of Santa Barbara.  See email correspondence below. 

C.  Benchmarking 

 The Task Force reached out and contacted other California cities and counties that 

experienced recent and similar mudslide activity in order to learn from their experiences, 

responses and mitigative measures they have implemented in order to avoid future 

catastrophes.  In addition, the Task Force contacted the State Office of Emergency Services 

(CalOES) to explore additional resources and possible protocols established at this level.  The 

goal being to determine avenues for direct assistance and support at the State and Federal 

levels. 

1. City of Montecito and County of Santa Barbara; 

2. City of Oakland and Alameda County; 

3. City of Santa Barbara and County of Santa Barbara. Below is correspondence from 

Santa Barbara County re Ordinance changes they made: 

Sent: Friday, September 6, 2019 6:05 PM 
To: Mike Stewart; Abolhoda, Massoud; Wilson, Jeffrey 
Subject: RE: Mudslide related inquire 
  
Mike, 
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I am vaguely aware of what you are dealing with in Sausalito, I think you situation is different 
than what Montecito is dealing with. 
Never the less, ordinance changes that I am aware of from SB County Flood Control perspective 
include: 
1.							Adoption of interim FEMA Recovery Mapping, a flood hazard map that informs 
development until the next FEMA FIRM is produced 3 years from now; 
2.							Local emergency nuisance ordinance, gave the County legal rights to enter private property 
within certain limits of the creek, to perform debris removal; 
3.							Like-for-Like Ordinance softened up the typical elevation/height restrictions and horizontal 
location/positioning restrictions of structures that were damaged/destroyed and being rebuilt 
(through Planning and Development); 
4.							Local emergency proclamations were reenacted every 30-60 days. 
5.							Heightened building standard references particular to debris flow were provided to permit 
applicants as advisories only, no code enactment. 
6.							High hazard mapping was developed to denote areas of potential debris flow (in addition to 
the FEMA Recovery Mapping) still at risk due to Thomas Fire. 
7.							All the various FEMA HMGP grants are being chased. 
8.							Working closely with NWS on rainfall intensity thresholds at which point continued debris 
flow risk hazard of concern prompting evacuations. 
Best of luck, 
Jon 
  
Jonathan S. Frye, PE, CFM 
Engineering Manager 
Santa Barbara County Flood Control & Water Conservation District 
130 East Victoria Street Suite 200 
Santa Barbara, CA 93101 
Telephone 805-568-3440 
Direct 805-568-3444 
FAX 805-568-3434 
  
From: Mike Stewart [mailto:mstewart@leightongroup.com] 
Sent: Thursday, September 5, 2019 4:24 PM 
To: Abolhoda, Massoud; Frye, Jon; Wilson, Jeffrey 
Subject: RE: Mudslide related inquire 
  
Caution: This email originated from a source outside of the County of Santa Barbara. Do not click 
links or open attachments unless you verify the sender and know the content is safe. 

Thank you very much, yes I am an engineering geologist serving on a City of Sausalito Task Force 
on mudslides/landslides after a large mudslide here that destroyed several homes.  We are 
reviewing our local planning and engineering guidelines and wondered what if any changes 
were made there following the Montecito events. 
  
Thanks for your help 
Mike 
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4. State of California Office of Emergency Services. 

III. Recommendations to Sausalito City Council for Action: 

    A.   Create an official digital mapping database of Sausalito’s existing drainage “Hot Spots,” 

in house, DPW which identify public facilities that require more routine attention and cleaning in 

order to minimize flooding and runoff to areas in which additional storm water could affected 

geological instability.  Include “small issue” areas in mapping.  

    B.   Prepare a city-wide geologic mapping hazard study to identify local geotechnical 

conditions, seismic assessment and hydrologic risk areas.  Combine this with updated 

development guidelines consistent with other local agencies.  We recommend hiring an expert 

firm to prepare this assessment.   The City and its residents need to anticipate problems and 

events.  This assessment will give us a map and guidelines to direct our programs.  

     C.  Commence dialogue with the State and Federal Agencies, whose land abuts Sausalito and 

enter into an agreement to assess an area-wide geologic assessment and hydrologic risk areas and 

a mitigative maintenance schedule and terms to which the parties should adhere.  Develop 

funding sources for current and future mitigative measures, a reasonable remit to the suggested 

Southern Marin County coalition.  

D.  Consider formation of a GHAD (Geological Hazard Abatement District) for future 

mitigation of risk.  A GHAD is exempt from CEQA. A GHAD can receive grants. A 

GHAD can provide a source to fund all or a portion of the following: 

1.  Preliminary geotechnical analysis  

2. Preparation of an engineer’s report on recommended remedial measures; and/or 

3. The actual cost of local improvements or repairs related to adverse conditions in our 

community.  A GHAD is a separate legal entity that can be initiated relatively simply 
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by resolution adopted by the governing body of a local jurisdiction [City Council], and 

can propose property assessments to fund all or a portion of the activities listed above.  

The GHAD becomes operational, and the property assessment goes into effect, 

provided that there is no protest by affected property owners with a majority of the 

assessed value in the district.  Revenues collected by the GHAD can be spent only on 

activity related to the abatement of the hazards identified in the engineer’s report. 

    E.  Obtain and implement current mapping using modern technology in order to identify, 

monitor and assess underground springs, voids, aquifers, geologic abnormalities that affect 

geological instabilities.  Utilize LiDar, GPS, sonar and other modern methods to identify more 

stringent requirements for test borings (Note, the 1976 mapping by Rice, et.al. was derived from 

an aerial photograph, not on-the-ground analysis). 

    F.  Create and develop new building/remodeling Guidelines to keep Sausalito’s hillsides 

secure and potentially identify areas where mitigative measures increase the safety of our 

residents [could be constructed in the very near future]; 

    G. Obtain City Attorney's legal opinion on risk management re: rebuilding/remodel on 

vulnerable slopes; 

    H.  City to create more direct formal alliances with outside agencies: USGS, State, FEMA, 

County, NPS, Cal Trans, County resources available to us.  Consider creating a multi-district 

Southern Marin County coalition to share data, resources and project efforts. 

    I.   Get the message out to public:  "if you see something, say something" and identify to 

whom "something" should be reported.  Develop a “hotline” to receive public reports. Create an 

advisement to Sausalito residents to identify City Properties, “Hot Spots” and identification of 

City Right of Way. 
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    J.  Obtain Supporting Documentation regarding cause analysis and cleanup data of 2/14/19 

Mudslide from Consultant (Harris) and Archive.   Include location of debris removal site.  Make 

report available to residents/Community Development Counter/PC/GPAC.  This analysis to 

include stability of remaining strata. 

    K.  Obtain an assessment of need to retrofit existing structures--warnings to property owners 

whose land requires mitigation; disclosure of this information to prospective buyers. 

    L.  Make a critical review, and if necessary modification, to the Sausalito Municipal Code for 

inconsistencies or omissions re slope stability and remediation which shall include but are not 

limited to developing standards to minimize geological instabilities on both public and private 

property including hydraulic control of high velocity storm water systems. 

    M.  Consider creation of a nonprofit organization to perform projects that the City is unable to 

address (Model Mill Valley’s nonprofit organization for this purpose). 

     N.  Develop the criteria for a fast track building permit process for catastrophic events such as 

preventive maintenance, e.g., retaining walls, water catchment systems, slope stability repairs 

where feasible.   

    O.  Assign City Departments, Boards, Committees, and Commissions to implement 

Recommendations.  

    P.  Create a maintenance reserve fund specific to Sausalito storm water system such as drains, 

drainpipes, catchment and vegetation management. 

     Q.  Provide copy of consultants report to First Responders. 

IV. Conclusions and Requested Action 

       This section contains critical language from 1995 General Plan regarding hillside instability 

and actions to be avoided or monitored that is highly relevant to Sausalito’s current geologic and 
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hydrologic status and a summary of recommendations.  The 1995 General Plan has been vetted 

by the 2019 GPAC in its charge to develop and updated Plan.  The following language is still 

relevant today as we work forward to create an updated general plan. 

A.  Obtain consultants opinion on the relevance of the following statements to todays 

circumstances from the Health and Safety Element of the 1995 Sausalito General Plan: 

1. The most recent landslide risk mapping of Sausalito, an aerial photography interpretation 

which is subject to “some uncertainty,” is a 43 year old mapping Rice et.al.(1976) using a 

geologic zone assignment (zones1-4), pg.7-12-15.  This mapping has been done with an 

outdated basemap and at a scale that is not very helpful.   The City needs updated 

mapping with a current topographic base and at a scale that makes it readily usable. 

2.  “Landslides can also result where excavations (cut slopes) are made into hillsides.  

Depending on geologic conditions, such excavations can trigger instability.  Such 

instability has occurred previously along several of the Highway 101 cuts in Marin 

County where adverse geotechnical conditions were encountered.  All significant cut 

slopes should be investigated by a qualified engineering geologist or geotechnical 

engineer prior to grading to determine if the planned cuts will be stable. The risk of loss 

of property or life as a result of debris flows can be reduced in several ways.  The most 

effective strategy is to avoid placing structures or facilities in debris flow paths.  Where 

structures exist within areas at risk of debris flows several measures can be taken to 

reduce the risk…stabilizing the debris flow course areas through regrading, sub-drainage 

or retaining walls [catch basins], constructing structures to retain debris or to divert debris 

away from structures.  Detailed geologic mapping and subsurface exploration are 
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required to evaluate debris flow risk and provide recommendations for mitigation 

measures. …” pg 7-16. 

3. “Proper drainage is an important consideration in controlling the potential for geological 

instability (landslides, debris flows, etc.) within hillside Developments.  Control of runoff 

is also important in controlling erosion and flooding of adjacent properties.  Much of the 

grading done within Sausalito is old; and, it did not include drainage improvements that 

would be employed today.  Where possible, new lots should be graded so that the lot 

drain toward the street at a minimum of 2%.  Water from down spouts and impervious 

surfaces should be collected and piped to the storm drainage system.  Where this is not 

possible such as in areas of old construction, efforts should be made to collect down 

spout water, lot runoff, etc. and discharge this water into improved drainage channels. p. 

7-18. 

B.  Summary of Recommendations 

1. Direct staff to return to City Council with a Request for Proposal (RFP) to obtain the 

consulting services for hydrologic and geotechnical assessment of its vulnerability to 

future mudslide disasters causing harm to the residents and property.  Assess the 

collective contributing factors in an effort to identify early warning signs and 

proactive measures to identify a preventive program to help mitigate potential slides 

in vulnerable areas using modern methods and technologies.  Develop a plan for 

residents to report changed conditions in their neighborhood and develop a program 

to attempt to minimize risks from mudslides, landslides, and water invasion.  Develop 

High hazard mapping to denote areas of potential debris flow in addition to the 

FEMA Recovery Mapping;  
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2. Develop a city wide Graphic Information System (GIS) that maps Sausalito’s 

drainage and erosion hot spots related to geological weathering; 

3. Create a reporting mechanism for residents of geologic events; 

4. Consider creating a Geological Hazard Abatement District (GHAD) and explore other 

sources of funding; 

5. Develop mapping and monitoring measures for subterranean instabilities such as 

springs, voids, aquifers; 

6. Create new buildings/remodeling guidelines in compliance with the city’s geological 

and hydraulic study; 

7. Form direct alliances with relevant Federal agencies and consider creating a multi-

district Southern Marin County coalition to share data, resources and project efforts. 

8. Obtain causation documentation re cleanup of 2/14/19 mudslide;  

9. Direct staff to address Sausalito Municipal Code inconsistencies (as noted in Section 

III) and reconciliation efforts with the conclusions of this Report; 

10. Consider creation a 501(c)(3)  nonprofit organization for preventive and improvement 

projects the City cannot perform; 

11. Consider creation a “Fast Track” for development permits for preventive maintenance 

improvements; 

12. Staff to report to City Council within 60 days of acceptance of this report with 

recommendations on assignments and responsibilities to relevant city departments 

and/or Boards and Commissions for City Council action; 

 


