Date: August 5, 2020
To: Community Venture Partners, Inc.
73 Surrey Avenue
Mill Valley, CA 94941
Attn: Robert Silvestri, President
Email: communityventurepartners@comcast.net
From: Laurel Collins, Watershed Sciences
8038 Mary Ave NW
Seattle WA 98117
Email: laurelgene@comcast.net

Subject: Review of the Draft Environmental Impact Report of the Sausalito Draft
General Plan Update
Dear Mr. Silvestri,
Per your request, I conducted a technical review of the Draft Environmental Impact
Report (DEIR) of the 2040 General Plan Draft Update (2040 GP) for the City of
Sausalito. The DEIR evaluates the environmental impacts of increased development as
proposed in both the 2040 GP and Alternatives Analysis of the DEIR. It concludes that
environment impacts of increased development in Marinship will be less than significant.
My technical review comments focus on environmental impacts that presently put
people, buildings and infrastructure at risk with increasing probability of risk and adverse
environmental impacts with the proposed increased development when the type,
feasibility, and impact of necessary mitigation actions are not sufficiently identified. The
Marinship Study Area (MSA) boundary for this review is outlined in yellow in Figure 1.
Areas near the MSA and within the adjacent watersheds are included in comments
when relevant to potential impacts or changes that should be considered in the DEIR.
I have reviewed the following technical documents for preparation of my review of the
DEIR:





City of Sausalito General Plan Public Review Draft, April 6 2020 (2040 GP);
Geological Background Report Marinship Area Plan prepared by EIP for the City
of Sausalito, 1985 (EIP’85);
Comprehensive Existing Conditions Report, Chapter 6 Sea Level Rise and
Subsidence, Sausalito Genera Plan, 2017 (GP6);
Marin Shoreline Sea Level Rise Vulnerability Assessment prepared by BVB
Consulting LLC for Marin County Department of Public Works Public Works,
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June 2017 (BayWAVE);
The Marinship Specific Plan Presented to Waterfront Steering Committee July 3,
2008 (MSP);
Comprehensive Existing Conditions Report, Chapter 5, Environment and
Infrastructure (GP5);
Sausalito GP3 Housing Element Update 2015-2023, Adopted January 13, 2015
(GP3)
Sea Level Rise in Sausalito: Overview of Potential Impacts to the Waterfront,
October 3, 2017, Mott Macdonald, M-Group

Note that following the report title, abbreviations used in this review are shown in
parenthesis. I have also used the following websites to attain environmental planning
information:









MarinMap Map Viewer - interactive county information and hazards map
(MarinMap);
Our Coast Our Future - Interactive SLR Map (OCOF);
CoSMoS 2.1: San Francisco Bay - US Geological Survey modeling info
(CoSMoS);
Adapting to Rising Tides - interactive SLR Map (ART);
FloodFactor Risk Analysis - interactive SLR map (FloodFactor);
Federal Emergency Management Agency – Flood Insurance Map (FEMA);
San Francisco Estuary EcoAtlas - interactive historical and modern landscape
(SFEI);
San Francisco Baykeeper - Sea level Rise Projection (Bay Keeper).
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I. PROFESSIONAL EXPERIENCE
I have been a geomorphologist since 1981 specializing in riverine (fluvial), tidal wetland
and hillslope geomorphic processes, hydrology, landslide analysis, sediment budgeting,
geomorphic effects of wildfire, and anthropogenic influences on geomorphic landscape
change.
I am the owner and principal scientist of Watershed Sciences, a consulting business
presently operating in Seattle, Washington for 4 years, and previously in Berkeley,
California, for 15 years. My opinion on environmental issues raised by the DEIR is
based on my experience and scientific analyses of projects concerning geomorphic
processes and land use impacts throughout Marin County, other counties throughout
the Bay Area and California, and various western states in the US. During my 40 years
I have worked on various stream and geomorphology related projects for Marin County
Public Works, Flood Control and Water Conservation District, and Open Space District,
Alameda County Flood Control and Water Conservation, East Bay Regional Park
District, Contra Costa Clean Water Program, US Geological Survey, US Forest Service,
California Department of Forestry, US National Park Service at Point Reyes National
Seashore, Pacific Northwest Forest and USDA Range Experiment Station, San
Francisco Bay Regional Water Quality Control Board, University of California at
Berkeley, Lawrence Berkeley Laboratory, San Francisco Estuary Institute, and the US
Department of Justice.
A specific and recent example of my experience in the Bay Area involves serving as a
science and technical advisor to Marin County Open Space on their Bothin Marsh Sea
Level Rise Adaptation Project. Bothin Preserve is the largest tidal marsh in the upper
Richardson Bay. It is in Tam Valley, about a mile north of the MSA boundary. Planning
for the future of the Bay Trail is an element of the project. The Trail is part of a multi-use
pathway, built on a former railroad berm that extends into Sausalito. From 2016 to 2018,
I was project lead of the analysis of Bothin Marsh Geomorphology, Ecology, and
Conservation Options for Marin County Open Space. Bothin Marsh currently exhibits
evidence of drowning from combined effects of loss of sediment supply, subsidence,
and sea level rise (SLR).
Attached to this review is a copy of my current CV with a list of publications, reports and
brief descriptions of other projects that I have been involved with.
II. SALIENT ISSUES OF CONCERN IN THE DEIR
Based on this review, my opinion is that the analysis of impacts of the proposed
increased development in Marinship have not been adequately evaluated in the DEIR.
As a result, potential adverse significant impacts are likely because in part,
1) future conditions within the planning horizon and beyond and how
geomorphic processes of the altered environment will affect infrastructure,
buildings, and safety of people in Marinship has not been addressed,
2) evaluation of certain critical impacts is missing,
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3) assessment of the mitigation strategies that will be necessary to reduce
potential hazards, such as SLR, creek and storm drainage, and subsidence, is
missing or inadequate,
4) assessment of the environmental impacts of the potential mitigation actions is
missing for the increased development, and
5) an adequate and sustainable SLR adaptation vision for Marinship is missing
of what is environmentally practicable, economically feasible, and reasonably
safe for continuing to maintain the existing artificial landscape that is facing
mounting geologic, hydrologic, environmental, and structural hazards.
My review is broken down into several key topics that address major issues itemized
below:
II.A. Under 2020 conditions, Marinship is an artificial landscape that has
significant and numerous environmental risks and hazards. Their potential adverse
impacts and interactions need to be fully characterized and envisioned to plan for the
scope of actions needed to maintain the existing development to make it safe for people
to live and work before increased development can be accommodated as proposed in
the DIER. Key environmental conditions, potential hazards, and necessary mitigation
impacts for existing and future conditions are incomplete or missing in the DEIR.
II.B. Combined SLR, subsidence, and elevated groundwater conditions in
Marinship and elsewhere are plainly foreseeable between now and 2040. These
components need to be merged with projections of future stream flooding maps to
realistically evaluate environmental impacts of future developments along Richardson
Bay shoreline. This can and should be documented in the DEIR.
II.C. Future increased development will require continued and increased largescale mitigation to make it a viable environment for existing and proposed development.
SLR accommodation, subsidence remediation, and other necessary infrastructure
repair/relocation projects are therefore also plainly foreseeable but have not been
evaluated in the DEIR.
II.D. Even if the precise details of necessary accommodation projects may not
be known at this point, certainly the DEIR can identify the category or types of projects
that will likely be required (sea walls, levees, dredge/fill etc.), and also the most
likely locations of the projects based on projected flood areas. The DEIR does not
adequately assess which mitigations will be used to minimize negative impacts in
Marinship.
II.E. Since this is a plan level EIR that defers project-level impact analysis to
the future as specific development proposals are brought forward, the same plan level
approach should be taken with regard to future SLR/subsidence accommodation
projects, which again are necessary and foreseeable.
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II.F. It is critically important for the City to understand, today, whether the
accommodation projects that will be required to protect the City under 2040 buildout
scenario are financially feasible, whether they will be effective, and whether their own
direct or indirect environmental impacts will be significant (e.g., sea wall displaces tides
to other locations in the San Francisco Estuary).
II.G. In addition, the DEIR has inconsistencies and incompatibilities between
different 2040 GP policies with environmental purposes/impacts (e.g. one policy calls for
maintaining natural stream channels, which could undermine other policies of
minimizing flood risks).
Each of these major topics are further broken down into subsections that provide
supporting discussion, examples, and citations (often shown as smaller-sized and
different font) from the DEIR or other reports listed in this review. My review comments
address issues in the citations that are relevant to concerns about the DEIR.
II.A. Under 2020 conditions, the Marinship is an artificial landscape that
has significant and numerous environmental risks and hazards.
These potential adverse impacts and interactions need to be fully characterized and
envisioned to plan for the scope of actions needed to maintain the existing development
to make it safe for people to live and work before increased development can be
accommodated as proposed in the DIER. Key environmental conditions, potential
hazards, and necessary mitigation impacts for existing and future conditions are
incomplete or missing in the DEIR.
II.A-1. Background: The Marinship Landscape
The interactions of estuarine, hydrologic, geologic, climatic processes, and people have
shaped and will continue to shape the landscape and watersheds of Richardson Bay.
The existing development in and along most of Marinship is almost entirely on
constructed artificial landfill, except for about 12.5 acres of the total 235 acres of land
currently above mean higher high water (MHHW) in the MSA.
The total amount of landfill is about 103.5 acres and includes Bridgeway, the major
transportation corridor into Sausalito and Marinship, sections of which are on landfill
along most of the northwestern half of the MSA boundary and a few of short segments
along the southwestern boundary. The remaining 119 acres within the MSA are
presently open water subject to diurnal tidal fluctuations and rising sea level in
Richardson Bay. An unknown portion of the 12.5 acres is likely on sandstone bedrock of
Franciscan Complex Melange that was historically excavated and leveled to provide
adjacent level land next to the landfill.
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Attached, in the Appendix, is a brief description with accompanying graphics of some
sequential changes that occurred during the filling the Richardson Bay that created the
physical expression of Marinship, today. Figure 2 shows the 1856 historical coastline of
Richardson Bay at about MHHW, indicated by the pink line and as depicted by the
online SFEI EcoAtlas.
Tidal marshes (green polygons) and sandy beaches (yellow polygons) existed in the
protected coves. In brief summary, early reclamation and filling activities first occurred
on the nearshore substrata that was of variable composition and strength, initially
ranging from organic rich tidal marshes, inorganic beach sands, to silty clay-rich
mudflats.
As the landscape adapted to land use practices ponds and brackish wetlands evolved
where drainage was poor or trapped or where the groundwater was high. Eventually,
more fill was added and storm drains and ditches were needed to drain water from the
uplands across and beyond the fill.
Composition of fill ranged from demolition debris (Figure 3), rock rip rap, bay mud, and
soil and crushed rock from local sources. Newer fill was placed on older fill to extend the
6
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artificial landscape bayward. The engineering of fill also changed and a multitude of
piers were driven into the bay muds to support wharves to harden the land in 1942.

Figure 4 shows a photo of the piers, concrete debris, and wharf near Clipper Yacht
Harbor.

The predominating land practices along and within Marinship changed from
homesteading and local maritime commerce, to railroading, wartime ship building, to
local commercial and industrial practices, many of which have contributed to the
7
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polluted groundwater and toxic soils that exist at the site today. The aerial extent and
depth to which toxic conditions is largely unknown but some specific locations have
been identified and some treated. The existing buildings and their modern uses require
supporting infrastructure such as storm drain, sewage pipes, electrical, gas, potable
water lines, and communication lines that are situated above or below ground.
II.A-2. Land Subsidence
Hazards and safety issues pertaining to ongoing land subsidence in Marinship have
been documented and are of increasing future concern. The City of Sausalito conducted
an earlier investigation of the geological background of Marinship. The findings reported
in EIP’85, discussed concerns about liquefaction and subsidence of the landfill. They
describe on P 14 that most of Marinship is in a map unit described as MU – Bay mud
that is unconsolidated, semi-fluid, and highly compressible. It has unique and severe
stability problems that cause it to be highly sensitive to loads placed on it, reacting by
compaction and lateral flow that result in settlement of the fill – often differential
settlement - that continues for many decades where the thickness of the mud exceeds
25 feet.
The 2040 GP, on P HS-18, has also discussed the interaction of SLR and subsidence
describing that subsidence “can lead to groundwater intrusion and intensify flooding and
the effects of sea level rise, making development and infrastructure in these areas more
vulnerable”. This interaction is not discussed in the impacts analysis of the DEIR.
On P 1, EIP’85, states that
“both static and earthquake-induced settlement also are known to be major
concerns and on P 2 they describe that it is low in strength, cannot support
appreciable loads without compressing and will flow laterally in response to
weight (pressure) imposed from above (fill over ·mud). Peat, the most
compressible component of bay mud, occurs in discontinuous lenses that
compact more easily than surrounding materials and create differentials in the
amount and rate of settlement under fill.”
On page P 3, they continue to describe that the artificial
“fill is highly variable material consisting of soils, silt, clay, rock waste, garbage,
trash and/or dredged bay mud.” They continue on P 4. to describe that “fill is
subject to settlement when placed over bay mud. Artificial fill forms the surface of
all of the Marinship Area that is underlain by bay mud… The stability of fill placed
over bay mud is a function of the fill thickness and the thickness of the underlying
mud… A considerable amount of settlement has occurred in Marinship since
filling began about 40 years ago. However, because of the thickness of the mud,
even near the old shorelines, and the added weight of continued development,
most of the area has not yet stabilized.”
On P 6, they discuss that although stability of sorts has been achieved in some of the
bay side coves where the hundreds of wooden piles were driven to support ship
launching activities, stability should only be considered relative because total settlement
8
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is continuing, even though it is not as pronounced in this area as others, for example,
near the 3030 Bridgeway Building.
The DEIR does not address the need for dealing with the extent and ongoing settlement
issues of the Marinship area for future development. Clearly, sufficient information has
been documented by others for the City that the ongoing settlement, especially in
combination with the other significant hazards discussed here, (SLR, ground water,
safety issues) is an existing risk that needs mitigation.
A very high rate of subsidence was reported by the Sausalito Housing Element and
subsequently adopted Jan 2015 and incorporated into the Sausalito General Plan
Update. On page B-29 it is reported that Marinship is sinking at a rate of between ½” to
¾” per year.
II.A-3. Sea Level Rise
GP6, on page P-1 describes that in “the San Francisco Bay Area, measured relative
sea level has increased at a rate of approximately 0.2 mm per year (National
Oceanographic and Atmospheric Association (NOAA), 2017).” This is generally
accepted rate and used for broad-based adaption projects that establish conceptual
planning horizons for SLR. This is further discussed in Section II.C of this review.
GP6 states, on P ii, that the 2040 GP should consider selecting “a modeled projection
that is appropriate for Sausalito and planning for the next 20 years, such as the Marin
Bay Waterfront Adaptation Vulnerability Evaluation (BayWAVE) model or other model
that is found to be more accurate or appropriate to Sausalito. Land subsidence must be
considered in any scenario.” Using additional models as recommended in GP6 is an
important recommendation and should be followed in the DEIR for reasons suggested
in this review.
The BayWAVE map uses a 60” (5’) projection from OCOF maps for long-term planning.
In the BayWAVE maps is not clear if the target date is 2100. Marin County Open Space
(MCOS) uses 66” (5.5’) elevation as their planning threshold for SLR by 2100 in their
SLR adaptation planning for Bothin Marsh Preserve as discussed in their report on
Bothin Marsh Geomorphology, Ecology, and Conservation Options Chapter 2:
Overview of Sea level Rise ad Land Management Response (Collins, LM, PR Baye,
and J Collins. 2018). The online OCOF map has interactive elevation categories. The
category that comes closest to MCOS’s 2100 planning elevation is 68” (5.7’).
Oddly, there is not an elevation category that provides the 60” (5’) projections of SLR as
shown in the 2016 BayWAVE report. It would be prudent for the DEIR in their impact
analysis of increased development in Marinship to use the elevation of 68” (5.7’) for a
long-term SLR planning to 2100. This higher elevation might better represent SLR and
the combined effects of the very high rate of sinking (between ½” to ¾” per year).
SLR projections of expected conditions for the 2040 planning horizon can and should be
shown and fully evaluated in the DEIR. Yet, the DEIR does not show a single map for
any long- or short-term planning that depicts projected flooding from SLR. Nor is there a
designated section or heading in the DEIR that discusses the implications of SLR on
9
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future impacts of development in Marinship, nor mitigations that will be needed to
protect it. SLR is one of the biggest threats to dozens of municipalities all along the San
Francisco Estuary and it is sorely missing in the DEIR even though other and potentially
lesser risks and hazards are evaluated, e.g. earthquake, tsunami, fire, stream flooding,
soil erosion, liquefaction, and landsliding.
The City had Mott MacDonald write a memo pertaining to an Overview of Potential
Impacts to the Waterfront, October 3, 2017. The findings and recommendations were
incorporated into the GP6 on SLR and Subsidence. On page 3 of the Mott MacDonald,
M-Group memo the City was advised that the
“General Plan could identify studies that should be completed to arm the City
with the information needed to respond to SLR …and… Identify SLR as an issue
of critical strategic importance to Sausalito, and/or develop specialized plans
(hazard mitigation, or otherwise) that would guide the City’s response to SLR.”
These essential recommendations were not cited or followed as a component of the
impact analysis in the DEIR. In the GP5 Environment and Infrastructure (page 165), the
Mott MacDonald memo, October 3, 2017, is referenced about the
“need to provide the City with a general overview of estimated projections that
may be used to address issues associated with flood and storm events.”
The DEIR does not heed the recommendations to develop plans for mitigation, nor does
it provide projected SLR elevation for the target planning date of 2040. The critical
requirements for protecting increased and existing development from direct and indirect
SLR hazards through this planning period or beyond have never been established. As a
result, the DEIR is inadequate to determine that impacts of increased development are
less than significant.
The 2040 GP projected the amount of SLR for 2030, 2050, and 2100 as seen in the
statement below.
Per GP5, P 167,
“Projections for sea level rise along the greater San Francisco Bay Area
shoreline range from 0.14-0.97 feet by 2030 to 0.40-1.99 feet by 2050, and 1.395.46 feet by 2100. These projections are becoming increasingly important for
local coastal planning and resiliency. This issue bears relevancy to the City’s
land use planning process, infrastructure investments, and roadways
improvements. In the future, the City will need to consider the interrelated land
use and development criteria, as well as strategic planning priorities.”
Although SLR projections are available in the GP5, a projected SLR for the end of the
2040 planning period was not established in the DEIR or used as a planning tool to
evaluate requirements for protecting the existing or increased development from direct
and indirect SLR hazards. Accordingly, impacts of increased development cannot be
determined in the DEIR as less than significant.
10
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II.A-4. Dredging
According to the GP3 P, p B-5, the
“Dredged Material Management Office (DMMO) dredges Sausalito’s “Raccoon
Straights”, the body of water running the length of the Marinship waterfront. . . .
The U.S. Army Corps of Engineers has a Base Yard facility in Sausalito’s
Marinship area and operates hazard collection boats that patrol for debris and
toxic hazards throughout the bay, removing approximately 90 tons a month1.”
Issue of current or future dredging in the DEIR are not discussed. Past, present, and
future impacts of dredging offshore of Marinship need to be understood and evaluated.
It is not understood how much dredging is conducted, how it might influence stability of
the fill shoreline, if it is used for the houseboat sites, offshore anchorages, or harbored
deep draft boats that contribute to local commercial maritime enterprises. Dredging has
been needed and a litigated issue at some creek/storm drain outlets at some local yacht
harbors (L. Collins professional experience). If there are predictions of how sediment
supply in Richardson Bay will alter local bathymetry with future climate change and
SLR, the information needs to be in the DEIR or called out as a data gap.
If future dredging is needed, the environmental impacts to Marinship and future disposal
sites must be determined. In addition it must be established if dredging will be needed
to be a source of spoils for future levee and/or fill materials to create shoreline
containment projects. Not one of these issues is discussed or evaluated in the DEIR
and therefore the determination that the 2040 GP will not have adverse impacts from
increased development cannot be supported.
II.A-5. Elevated Groundwater Table
The ground water table can and will likely become elevated (become shallower) with
future climate change. Rainfall amount and intensity will likely change, SLR will
submerge more land along with subsidence, and increased storm drain flooding from
deteriorated storm drains and increased runoff from development will cumulatively
impact the elevation of the groundwater table and influence the duration of soil
saturation. The average elevation of the groundwater table will rise as SLR rises. Runoff
will increase because there will less percolation due to ground saturation at nearshore
locations such as Marinship. The effect on the inlets and outlets of increasingly
submerged storm drains will contribute to increased backwater flooding at currently
unidentified locations. The 2040 GP, on P HS-18, spells out the concern about the
water table and its future effect on development subsidence
“can lead to groundwater intrusion and intensify flooding and the effects of sea
level rise, making development and infrastructure in these areas more
vulnerable”.
The DIER does not cite this information nor address concerns about the increasing
water table elevation. In addition, potential impacts concerning saltwater intrusion as
influenced by ongoing SLR and subsidence are not discussed or evaluated in the DEIR.
Potential impacts of increased salinity on underground infrastructure is presently
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undetermined on how it will affect corrosion of storm drain pipes and sewer systems
(both of which have already been established to be in disrepair and need of
replacement in some areas), drinking water pipes, electrical utilities and building
foundations.
Differential settlement rates will continue to put underground drain and sewage
structures at risk of breakage and leaks, potentially negatively impacting the waters of
the SF Bay. Therefore, risks to public safety and property may exist that could be
mitigated but there is no discussion or evaluation of these issues. Additionally,
untreated sewage has already at times discharged to Richardson Bay. As sea level
rises it will become an increasing health threat that will coincide with increased
frequency of violations of local, regional, state and federal water quality standards and
policies.
As sea level rises and the height of the groundwater table increases in Marinship, the
potential for damages to infrastructure and risk to human safety will also increase. An
elevated water table also has implications on other hazards that will also increase in
severity with increasing water table. The DEIR aptly points out on P 3.6-4 “Liquefaction
is more likely to occur in areas with a shallow water table.” Although the DEIR shows
the very high potential for liquefaction in the areas of artificial fill Exhibit 3.6-3, they do
not specifically discuss the direct impacts of the water table on existing or future
proposed 2040 development or how it will interact with other hazards and risks.
For example, although the DEIR does makes it clear that groundwater is contaminated
with various toxic substances, they do not address how an elevated water table could
spread toxic plumes to other areas, such as schools or public places, especially when
the combined effects of creek flooding, increased submergence from SLR, subsidence,
and deteriorated underground infrastructure will have the ability to enlarge and spread
toxic plumes beyond their present extent. The DEIR has not adequately addressed
existing or future potential impacts of ground water in Marinship.
II.A-6. Creek and Storm Drainage
The following citations describe existing conditions of the storm drainage system in and
draining to Marinship:
Per 2040 GP, P S-9,
“The City of Sausalito’s storm drain system has been developed over the years
with various types of materials from wooden box culverts, concrete culverts to
corrugated metal pipe systems. Some of these systems were installed when the
city was first developed and over time the system has deteriorated. In some
cases, corrugated metal pipes (CMP) deteriorate to a point where there is no
bottom to the culvert system and as such complete replacement is needed . . . In
addition, replacement of deteriorated systems will be needed to address
stormwater pipes that no longer convey water appropriately.”
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And GP3, P B-19,
“In addition to the aging streets, the condition of the storm drain network is
largely unknown. Numerous storm drain segments around the City are known to
be in a failed state of condition and do not contain flows inside the sewer pipe.”
And MSP, P 64,
“Currently two-thirds of the Marinship area does not drain into the existing
stormwater system but drains directly into Richardson Bay. Additional
development of buildings, streets and parking areas in the Marinship will increase
the amount of impermeable surface, thereby potentially increasing stormwater
runoff. The bayside half of the Marinship is within the 100- year flood zone. The
closer drainage lines are to sea level, the more difficult it becomes to achieve
positive drainage without resorting to levees and lift pumps. The Marinship
experiences flooding from upland drainage as well as tidal sources…
Sedimentation has caused blockage of channels in the bay mud below the high
tide line near Varda Landing Road, impeding drainage from this area at lower
tides.”
And DEIR, P 3.15-8, “Storm Drain Facilities”
“Because of its steep terrain and proximity to Richardson’s and San Francisco
Bays, the City of Sausalito does not depend on a large storm drain network for
flood control. Rather, the city’s storm drainage infrastructure consists of a
collection of catch basins, inlets and outlets, vaults, and storm drainage lines,
both publicly and privately owned (Exhibit 3.15-3).”
“Stormwater runoff coming down from the hillside is conveyed through overland
flow, along curbs and gutters, culverts, and smaller individual storm drainpipe
networks. All stormwater is discharged into Richardson’s or San Francisco Bay
from overland flow or through one of at least 30 bay outlets. Most of the city’s
storm drain infrastructure is beyond its expected useful life.”
Figure 5, below, shows some of the existing extensive storm drain network that had to
be constructed to drain the hillsides above Marinship. The layout of the system is from
information in MarinMap projected onto Google Earth Imagery.
The dark blue lines represent the known network of underground pipes and the light
blue lines represent some of the estimated creek network of surface channels. The pink
line, representing the historical 1856 shoreline, shows how far the storm drain system
has to carry runoff and sediment beyond the original shoreline edge of Richardson Bay.
The yellow line is the MSA boundary.
Since all the natural upland creeks uphill of Marinship now flow into the storm drain
system beneath Marinship, as sea level rises, sediment deposition will change from the
existing outfalls in the bay and to increasingly landward locations within the pipes as the
tidal/fluvial (creek flow) transition zone migrates landward. The location of tidal/fluvial
transition zones will be dependent upon changes in sea level (which functions as a base
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level to outflow and elevation of the groundwater table), duration of inundation periods
of tides and floods, rainfall duration and intensity, sediment load, gradient of the pipe
system, and coincidence of tidal flood stage with flood stage creek.

Additionally, sedimentation will be influenced by the relative supply and size of
sediment, available discharge to transport the sediment, the kind of infrastructure that
contains the creek flow and its elevation relative to sea level, and capacity to transport
water and sediment.
The 1856 outlets of some of the original creeks now extend more than a quarter of a
mile to Richardson Bay. Figures 6 and 7 show the culvert outlet near Clipper Yacht
Harbor. It transports coarse gravel-sized sediment from upland creek sources that likely
extend west of Highway 101. Deposits of sediment form a delta fan at the outlet of the
stormdrain in the yacht harbor. It is not known by this author if discharge from the
highway is conveyed to Marinship. But local runoff is also a concern in the MSP, as
indicated on P 61 that a “significant issue in the Marinship is the control of drainage
runoff, a frequent source of bay water pollution.”
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April 2012

FIGURE 6

The DEIR (page 3.15-9) describes that
“most of the city’s storm drain infrastructure is beyond its expected useful life”.
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In my opinion, the culverts risk filling with sediment and clogging in the event of
erosional hazards such as landslides, high intensity rainfall, post fire runoff, as well as
from combined and independent influences of SLR and subsidence. The DEIR correctly
states on p 3.9-2 that “the low-lying and unprotected coastal areas of the community are
subject to flooding from extreme weather events, storm surges, exceptional high tides,
and sea level rise. Inadequate drainage and land subsidence also contribute to the
problem of flooding”.
Large amounts of urban runoff created from impervious surfaces also increases the
volume of water conveyed to the storm drain system that will be increasingly unable to
function and drain to Richardson Bay as designed. As sea level continues to rise, as
acknowledged but not addressed as an impact in the DEIR, the present configuration of
the drainage system will prevent drainage in the pipes beneath Marinship and the
ground surface of the artificial fill that is proposed to become increasingly developed will
have an increasingly higher water table and become periodically and increasingly
inundated with some areas permanently submerged.
The adverse environmental conditions that presently exist in the storm drain system will
amplify as 2040 approaches. The concerns and subsequent impacts discussed here
have not been adequately characterized or evaluated in the DEIR. The probable effects
of climate change on increased natural discharge to creeks and on urban runoff will
further limit the inadequate carrying capacity of both water and sediment in the pipes
beneath the Marinship landfill. This impact must be considered, especially as the
drainage system become increasingly submerged, clogged, and decayed, decisions
must be made about how to continue it use, or repair, redesign, or relocate it.
Unless the impacts are described in the DEIR it will not be possible to determine if the
existing or proposed new development will be financially feasible, and safe enough to
protect people from future backwater flooding and other associated health hazards.
In addition, the DEIR must address how Marinship will remove excess surface water
from the following situations that will likely increase in magnitude during the 2040
planning horizon:
1. Rainfall;
2. Runoff that exceeds the capacity of deteriorated storm drains;
2. Backwater stormdrain flooding as sea level rises and as sediment clogs pipes
3. Elevated groundwater that will be creating ever-larger ponded areas, and
caused by the latter 3 elements;
4. Potential overtopped shoreline from SLR, storm surges, King tides, waves,
and/or Tsunami?;
5. Urban runoff from increased development in Marinship where LID practices
will not be useful or appropriate.
Pumping will likely be a necessary means to drain the land and is a mitigation action
discussed on P 56 of the MSP, but the feasibility, impacts, and costs for draining and
maintaining the Marinship fill in perpetuity are not discussed in the DEIR.
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The DIER evaluation of environmental impacts pertaining to storm drainage is deficient.
It does not describe how the existing development in Marinship should deal with the
existing problems that could render new development as unsafe.
II.A-7. Projected Creek Flooding
The DEIR uses FEMA Coastal Flood Hazard (herein referred to as just FEMA maps)
maps to show the extent of flooding from storms that would have a 1% and 0.2% annual
chance of flood hazard areas of 1% The maps were published in 2016 for conditions at
that time and include the potential influence storms, stream flooding and waves as a
factor that can influence the extent of flooding. Otherwise, FEMA maps do not take into
account SLR or land subsidence that will continue to increase and affect the extent of
flooding. The changing conditions caused by SLR and subsidence need to be an
essential component of the Marinship environmental impact analysis. The changing
conditions that will affect the extent, depth, and duration of flooding are complex and
interactive and involve the following parameters that warrant analysis in the DEIR:
1) SLR and changing elevation of diurnal tides, King tides, size of waves, and
storm surges;
2) The projected elevation of sea level by the 2040 planning horizon;
3) Change in elevation of the land due to continued subsidence of fill and/or land
4) The location and geomorphic shape of the 2040 shoreline;
5) Influence of backwater flooding as the tidal transition zone migrates landward
6) Change in location of sedimentation as the tidal transition zone migrates
landward;
7) Increased height of the groundwater table that will inhibit percolation of surface
waters and rainfall;
8) Influence of clogged and deteriorating storm drain system;
9) Increased runoff from increased development.
The DEIR discusses impacts relative to 2016 flooding probabilities shown on the FEMA
map. On P 3.9-2 the DEIR describes that
“Sausalito is situated at a point where the Marin Headlands meet Richardson’s
Bay. The resulting topography creates a sharp gradient that extends down to the
city waterfront. In this context, the low-lying and unprotected coastal areas of the
community are subject to flooding from extreme weather events, storm surges,
exceptional high tides, and sea level rise. Inadequate drainage and land
subsidence also contribute to the problem of flooding.”
This description is certainly relevant to existing conditions, but not to future conditions
that will not require extreme events to cause extreme flooding or continually submerged
land. The FEMA map is the only flood map shown in the report, even though the DEIR
says that SLR maps for planning are available in the BayWAVE report. To assess
impacts of increased development for the 2040 planning period the BayWAVE maps
could have been included in the analysis to attempt to show changing conditions that
will affect stream flooding by 2040.
The FEMA map of Marinship shows projected stream flood levels to be lower than SLR
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models, such as the OCOF maps that include important parameters in their flood
potential maps such as land subsidence, wave energy, and storm surge probabilities in
their SLR projections. There is a great need to merge the projections of SLR with
projections of stream flooding to assess probable future conditions and associated
impacts on existing and proposed development. This is discussed further in section II B
of this review. Because the DEIR only used FEMA maps to assess impact, they failed to
determine the significance of future flooding on the proposed development and the
environmental impacts that would result from it.
II.A-8. Water Quality, Sewage, and Toxins
The combination of flooding, sea level rise, subsidence, and ground saturation has the
potential to release toxins within the landfill, thereby creating a significant public health
hazard. The 2040 GP, on P EQ-6, identifies a number of major pollution sources to
Richardson Bay that include:







“Treated municipal wastewater”
“Wet weather overflows from municipal treatment plants”
“Untreated wastewater from unsewered houseboats, liveaboards, and anchorouts.”
“Urban water runoff, including waste deposited in roadways”
“Sedimentation and erosion”
“Dredging and dredged material disposal”

Without future mitigation, potential and increasing future pollution sources to the land
in and near the Marinship will include:








Tidal flooding from increased SLR in Richardson Bay;
Urban runoff from clogged and failing storm drains;
Sedimentation from urban creeks and clogged storm drains;
Sewage from failing pipes;
Erosion of toxic fill caused by increased wave amplitude and energy from SLR;
Polluted surface water from elevated groundwater in toxic fill; and
Soil erosion of toxic fill during creek or tidal flooding

The 2040 GP describes the following concerns about water quality and toxic conditions
in Marinship:
Per GP5, P 166,
“Stormwater runoff is the principal source of pollution entering surface and ground
waters in the San Francisco Bay region. Typical pollutants include oil leaking from
cars or trucks; paint or paint products; leave or yard waste; pesticides, herbicides, or
fertilizers from yards and gardens; solvents and household chemicals; animal
wastes, litter, or sewer leakage; and construction debris such as fresh concrete,
mortar, or cement.”
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GP3, P B-5.
“In addition to historic and modern-day activities involving toxic and hazardous
waste in northern Sausalito and, specifically, the Marinship area, flooding caused by
landfill/bayfill subsidence, antiquated sewer systems, sea level rise, and cyclical tidal
actions pollute sidewalks, streets, and structures with environmental contaminants
such as nitrogen, herbicides, insecticides, oil, grease, toxic chemicals from urban
runoff including the nearby 101 freeway, and sediment from improperly managed
construction sites and erosion.”
GP3, P B-2.
“Sausalito’s situation is unique and especially urgent. The City of Sausalito has over
27 miles of sewer pipe, some over 60 years old. Many of these aging pipes are
cracked, broken, or literally crumbling; some are made of clay. In recent years,
Sausalito’s antiquated pipes have caused several sewage spills releasing millions of
gallons of raw sewage into Richardson’s Bay.”
“The sewer system and storm drains, constructed hastily during wartime, are old and
substandard.”
GP3, P B-3.
“According to a recent Sausalito task force study of the Marinship area and Sausalito
waterfront, the Marinship endures environmental contamination from seawater
intrusion and storm water run-off year-round. In the Marinship, since the end of
World War II, there has been no coordinated effort to maintain or upgrade various
portions of the public infrastructure system. The City has not assumed the overall
responsibility of the infrastructure and has not uniformly required development
projects to provide off-site general improvements.”
“Sewer pipe joints have been disconnected in multiple areas because of uneven
settling of the ground. Sewer lines are prone to both leaking sewage out and leaking
groundwater and seawater in. Raw sewage also leaks into broken storm drains and
straight into the bay. The storm sewer systems cannot handle the storm volumes
and back-up during high tides.”
“Sausalito’s current sewer system is so inadequate that in April 2008 the U.S.
Environmental Protection Agency (EPA) issued an Administrative Order mandating
that the city of Sausalito assess, repair, or replace its aging sewer pipes within a
specific timeframe. The EPA called for aggressive action and long-range plans to
stop chronic sewage spills into Richardson’s Bay.”
“In addition to the EPA mandate, the city of Sausalito was sued by Northern
California River Watch for violations under the Clean Water Act. In November 2008
Sausalito reached a settlement with River Watch. Sausalito is now creating and
implementing plans to address its antiquated sewer system, complying with terms
laid out by EPA and River Watch.”
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“In addition to improving the city’s sewer lines, Sausalito must also explore
strategies to hasten the repair of private lateral sewer pipes on private property.
Every home in Sausalito has a private lateral sewer line connecting to a city sewer
line. Unfortunately, many of these private laterals are also in need of repair, and add
stress to the current system.”
“The City has put various programs in place, such as point-of-sale assessment and
mandated repair of private lateral lines when a property is sold. Still, by some
estimates this strategy alone would take 60 years or more to adequately address the
private lateral sewer line problem.”
“Sausalito’s current high density is above average for Marin County and would pose
a constraint under the best circumstances. However, factoring in the current state of
Sausalito’s situation, with miles of crumbling sewers, narrow, winding roads, and the
city’s close proximity to sensitive ecosystems, the prospect of increasing density
becomes especially challenging.”
This latter statement seems to conflict with the DEIR findings that increased
development and population density would have impacts that are less than significant.
DEIR, P 3.9-4. “Stormwater Runoff”
“Potential hazards to surface water quality include the following nonpoint pollution
problems: high turbidity from sediment resulting from erosion of improperly graded
construction projects, concentration of nitrates and dissolved solids from agriculture
or surfacing septic tank failures, contaminated street and lawn run-off from urban
areas, and warm water drainage discharges into cold water streams.”
Note that creeks that drain into storm drains carry sediment that is not necessarily from
construction or agriculture but from natural and accelerated erosion of the channels and
hillsides that are responding to land use change.
Per GP5, P 167,
“Tidal flooding also poses environmental pollution risks due to bay waters spilling
onto roadways and draining into neighboring properties. As tidal water recede, a
variety of substances are deposited. For example, flood waters in the Marinship
carries with it contaminates like nitrogen from fertilizers; herbicides and
insecticides, from uphill residential areas and city parks; or oil and other toxic
chemicals from urban runoff and the nearby freeway. Furthermore, tidal flooding
creates potential health hazards from defective sewer and storm drain systems.”
These latter descriptions of the extent of pollution and toxic substance paints a picture
of the existing Marinship development that is at great risk from a public health stand
point and is creating adverse impacts to the surrounding Richardson Bay environment.
The artificial fill of Marinship need of extensive efforts to mitigate the level of pollution
that is ongoing and will only become worse with SLR and subsidence.
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The DEIR, on P 3.8-16, states that the
“proposed 2040 General Plan could result in development on a site which is
included on a list of hazardous materials sites compiled pursuant to Government
Code Section 65962.58 and, as a result, create a significant hazard to the public
or environment.”
And DEIR, P 3.8-16,
“This proposed 2040 General Plan contains policies and programs to address the
inadvertent discovery of hazardous materials on project sites. Program HS-1.4.2
requires that subsurface contamination investigations at potentially contaminated
sites be conducted prior to development approval. Program HS-1.4.7 requires, at
minimum, a Phase 1 hazardous materials assessment for all future development
or redevelopment projects on sites located within the Marinship area or on sites
with a known history of industrial uses (such as gas stations).”
This last statement about investigations of contaminated sites needs to be conducted
prior to development approval and that a Phase 1 hazardous materials assessment
must be done for all future sites in Marinship seems to be in conflict with having the
DEIR done for approval of development. The purpose of preventing approval of
development before the hazardous materials assessment is done is to prevent
inadvertent discovery of hazardous materials at the project site. The previous statement
also seems to conflict with the next DEIR statement below that states that the new
development could result in inadvertent discovery of hazardous materials, yet this is
why the hazardous materials assessment is supposed to be done to prevent inadvertent
hazardous discoveries before the development proceeds.
Per DEIR, P 3.8-17,
“While development envisioned by the proposed 2040 General Plan could result
in inadvertent discovery of hazardous materials, compliance with proposed 2040
General Plan policies and programs to identify potentially contaminated sites,
and compliance with federal, State and local regulations regarding handling,
transportation, and disposal of hazardous materials, would ensure that potential
hazards to the public or environment would be less than significant.”
Given the present sobering conditions of leaking sewage lines, polluted soils, and toxic
runoff, hazardous materials in the fill, and designation of Marinship as a hazardous
materials site pursuant to Government Code Section 65962.58, the future conditions of
SLR and subsidence must be evaluated in the DEIR because hazardous conditions in
Marinship will be exacerbated by submergence of the land. These problems must be
addressed and solved before new development can be approved or considered to have
less than significant impacts when the entire artificial fill either has to be protected from
flooding or replaced with tons of new fill as further discussed in section IIC of this
review.
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II.A-9. Underground Utilities
The GP3, P B-3, states that except where
“recent development has occurred, most of the utility systems in Marinship are
approaching obsolescence.”
The same issues regarding SLR, subsidence and elevated groundwater apply to
concerns about how the utilizes will be impacted. Salt water intrusion may have
additional negative impacts on infrastructure but this is not addressed in the DEIR.
Services provided by the utilities are essential to daily needs and should be dealt with
before new development proceeds. The DEIR fails to describe the extent of actions
necessary to ameliorate underground utilities problems that will have increasing
significant negative impacts with rising sea level and increased subsidence by 2040.
II.A-9. Regional Faulting
There is a fault that is specifically delineated on the MarinMap website that is missing in
as a topic of discussion in the DEIR. See Figure 8. It is the nearest mapped fault to
Marinship. It trends northwest and is located west of Bridgeway. It runs along the ridge
above Marinship before it dips into the watershed of the creek that drains along Spring
Street. The status and kind of fault that is mapped is unknown by this author, but its
significance should be part of the discussion and evaluation in the DEIR.
The fact that it was included in the MarinMap suggest that some information might be
available from recent geotechnical investigation. The significance of the fault should be
addressed particularly if it could cause secondary impacts from seismic shaking or
displacement that could initiate landslides and excessive sediment to the creeks that
drains to the Marinship stormdrain system.
II.A-10. Seismic Hazards, Ground Surface Failure and Liquefaction
The combined effects of future SLR and subsidence that will increase the frequency and
duration of flooding and saturation of the groundwater table will also increase the future
negative consequences of seismic shaking and liquefaction. The inherent characteristics
of the different types substrata that fill was initially placed on, plus the sequential
layering of fill of varying composition on top of older fill and diverse substrata, causes
Marinship to be subject to seismic hazards that can result in differential settlement,
ground failure along the banks, and liquefaction.
Engineering standards were lacking at the time that most of the fill was applied. The
degree and location of the responses to shaking will not be uniform. They will be difficult
to accurately predict across the artificial landscape because information characterizing
extant subsurface conditions is scant. With future SLR and subsidence the amount of
saturation of the landfill will increase the degree of violence and potential
consequences of damages to buildings and infrastructure. The effects of seismic
shaking and liquefaction in fill at Marinship are described as follows in previous official
reports to the City:
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Per EIP’85, P1,
“liquefaction is likely to occur during earthquake-induced ground shaking.
Liquefaction is usually associated with loose, cohesionless, saturated sands”. . .
And EIP’85 P1,
“both static and earthquake-induced settlement also are known to be major
concerns. The speed, amount and duration of static settlement increases with the
weight of the fill and depth of the mud. Earthquake vibrations can accelerate the
settlement process to such a rate that these sediments cans shift or liquefy.”
Per EIP’85 P 7,
“The specific effect that severe ground shaking would have on structures and
other improvements in Marinship depends upon the nature of the structures and
the stiffness and thickness of the bay mud and other soils above the bedrock.
The soft bay mud would attenuate high frequency ground motions and reduce
the ground surface accelerations below the levels generated in the bedrock
underlying and adjacent to Marinship. However, thick deposits of bay mud would
amplify ground shaking in other frequencies particularly where a high contrast
occurs between the vibrational characteristics of the mud and the underlying
rock.”
And EIP’85 P 4,
[Ground shaking] “would damage the utilities and surface improvements” of
Marinship.
The DEIR, on P 3.6-1, discusses that earthquake
“hazards in the City of Sausalito can be categorized as primary hazards, which
include fault rupture, ground shaking, and secondary hazards. Secondary
hazards may include liquefaction, seismically induced landslides, subsidence,
and seismically induced water inundation. Both hazards can result in extensive
property damage, personal injury, or death.”
Although the DEIR aptly provides maps that show the degree of expected shaking is
rated as violent throughout all of Marinship and liquefaction potential is very high except
for a small portion near the southwestern segment of Bridgeway, they do not address
what will be done to make existing and future development sufficiently safe from these
hazards that will intensify in severity during the planning horizon because of SLR and
subsidence issues. They do say, on P 3.6-13, that in many cases the City “would
replace older buildings subject to seismic damage, with newer structures built to current
seismic standards.” However, since most of the antiquated and subsiding fill will
beneath the buildings is subject to increasing future submergence and does not have
the engineering strength required to meet modern building standards, its need for
replacement and/or mitigation is indisputable.
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The DEIR does not address this issue to sufficient degree that they can claim that
development in 2040 “facilitated by the proposed 2040 General Plan, in combination
with past, present, and reasonably foreseeable projects, would not result in significant
cumulative impacts with respect to geology, soils, seismicity, or paleontological
resources”(P 3.6-17), or that development “would not result in a significant impact
related to development on unstable geologic units or soil, or result in on or offsite
landslides, lateral spreading, subsidence, liquefaction, or collapse” (P 3.6-14).
The extent, scope and type of ‘reasonably foreseeable projects’ to deal with future
conditions are not defined in the DEIR and their potential impacts therefore have not
been evaluated.
II.A-11. Landslides and Slope Instability
A Landslides Susceptibility Map is shown in the DEIR it shows that relatively few
landslides exist in the hills above Marinship. The DEIR does not show a debris slide
area map that is readily available online at MarinMap website. The MarinMap, in Figure
8, shows the fairly widespread debris flows areas (brown polygons) and known debris
flow sources (green dots). Willow Creek, the perennial drainage at the north end of
Marinship, is identified to have two known debris flow source areas.

The impacts of debris flows with changing climate is not sufficiently addressed in the
DEIR. Debris flows occurring in the hillsides could supply large quantities of sediment to
the creeks and storm drain system that underlays Marinship. Under present conditions
the drainage system is deteriorating. In the future it will be increasingly unable to drain
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water and sediment because of issues discussed in sections II.A-3, -5 and -6 that
respectively pertain to SLR, storm drains, and water table.
The impacts from future submergence of the artificial fill will minimize the capacity of the
pipes to convey water and sediment. This will create adverse environmental impacts
that must be addressed before accepting that Marinship can be further developed or
even sustain existing development.
In addition, with climate change the frequency and susceptibility of wildfire is expected
to increase. As a result, the impacts of wildfire will also increase such as loss in strength
of the soils on the hillsides because of impacts to rooted vegetation that helps stabilize
soils on steep slopes. Post wildfire impacts can lead to an increased debris flows and
landsliding, which will increase sediment load to the creeks and storm drains.
This adds to the need to have an adequate drainage system in the Marinship that will
not increase flood and sedimentation risks, as well as subsequent water quality hazards
and public safety issues. The DEIR fails to identify the impacts of the projects that will
be needed to deal with storm drainage, future flooding and hence the impacts of future
debris flows is significant.
THE DEIR, on P 3.6-5, discusses that the
“City Council established the Landslide Task Force on June 11, 2019. The
purpose of the Landslide Task Force was to identify the needs of the city for an
update and assessment of its vulnerability to future landslide disasters causing
harm to the residents and property.”
It will be critical for the Task Force to identify the potential runout pathways, the affected
storm drains, and the depositional sites that could be influenced by various of landslides
and debris flows. This needs to be done to identify properties or structures at risk to
develop appropriate mitigation. Cleary these kinds of impacts will influence Marinship
and the adjacent hillsides as well as other developed lowlands throughout Sausalito.
II.A-12. Soil Erosion
On P 3.6-5, the DEIR discusses soil erosion stating that while
“coastal erosion can be a significant factor for development in waterfront areas,
the City of Sausalito coastline has been generally protected from large ocean
waves by surrounding peninsulas, and the resulting potential for coastal erosion
is considered moderate to low. They also acknowledge that projected sea level
rise is likely to exacerbate coastal erosion and reduce the effectiveness of the
city’s existing coastal erosion protection.”
There is scientific literature available from USGS in their CoSMoS website that shows
modeling of the existing extreme wind speeds and its future consequences with SLR
around the San Francisco Bay. Extreme winds under existing conditions will produce
waves that have a maximum heights reaching 2 m along parts of the Sausalito
shoreline. Their map is shown in Figure 9. It shows extreme wind direction as arrows
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and wave amplitude as color designations for the maximum expected wave height in
meters. The color designations suggest that Richardson Bay near Marinship could
attain maximum wave heights of just under 2 m (6.56‘). This information is not
discussed or evaluated in the DEIR. A link is provided below.
https://www.usgs.gov/centers/pcmsc/science/CoSMoS-21-san-francisco-bay?qtscience_center_objects=0#qt-science_center_objects

The modeling of wind speed and waves allows projection of wave impacts in the future
as sea level rises. As sea level rises the future wave energy on the banks of artificial fill
will be subject to erosion and in need of protection. The DEIR does not address the
future conditions that will create significant impacts.
The OCOF website uses the CoSMoS modeling to help predict the influence of waves
on the extent of coastal inundation under future conditions of SLR. Although the DEIR
refers to earlier maps in BayWAVE they do not use projections like the one shown in
Figure 10 that shows the extent of flooding that could happen by year 2100 with an
expected 5.7’ SLR and a coinciding 100-yr storm surge. These kinds of log-term future
conditions need to be evaluated in the DEIR to establish impacts within and beyond the
planning time frame.
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Wave Height from
5.7’ SLR with 100-yr storm
Our Coast Our Future
This model apparently uses the
CoSMoS 2.1 version for predicting
wave heights and associated flooding

Figure 10

II.A-13. Public Safety Emergency Evacuation Routes in the Event of
Flooding
Public safety issues are likely to arise from individual or combined effects of SLR, King
tides, creek and storm drain related flooding, elevated ground water, Tsunami,
subsidence and elevated groundwater table. These flood issues will require access to
emergency evacuation routes.
The DEIR, on P 3.9-3, discusses Tsunami Inundation Zones. They describe that
“Marin County communities may be vulnerable to tsunamis because of the
location and quality of the built environment. The principal exposure would be
people, buildings, and infrastructure located in the low-lying potential inundation
area. Especially at risk are visitors, hikers, campers, and non-residents who
might be on the shore when the tsunami strikes. Tsunami hazard zones within
the Planning Area are shown in Exhibit 3.9-3. In this review the same extent of
the Tsunami Inundation Zone if shown in Figure 11 from MarinMap. As shown in
the exhibit, the areas east of Bridgeway are most likely to become inundated in
the event of a tsunami.”
The map also shows that portions Bridgeway will also be inundated.
The emergency access route for Marinship and other parts of Sausalito is Bridgeway.
Impact analysis of future SLR projections that should also include the effects of rising
groundwater will show that more of Bridgeway and Marinship will become increasingly
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flooded by 2040 and beyond. Tsunami inundation zones will also increase in extent and
submerge more of Bridgeway. The DEIR does not address that this evacuation route
will be nonfunctional under certain future foreseeable conditions or from potential
seismic hazards that can cause violent shaking and subsequent subsidence
consequences. Nor does the DEIR discuss remedies that will be necessary to provide
alternative emergency routes or rerouting or elevating the Bridgeway route. Any of
which would have their own environmental impacts that need to be evaluated.
Furthermore, due to the fact that many of the roads and streets within Marinship are
privately owned, poorly maintained, and already showing deterioration, safe unimpaired
access to Bridgeway from arterial roads in Marinship will be problematic. It is not evident
that the larger scope of these issues will not have significant impacts.
The Tsunami Inundation map in the DEIR show a very high hazard and SLR models
predict the greatest amount of inundation from this influence, yet the map in the DEIR
only shows the extent of the high hazard inundation risk relative to present day
conditions. For 2040 planning, the future extent of Tsunami flooding needs to be shown,
but future conditions are not envisioned or evaluated in the DEIR.
Projections of both short- and long-term conditions must be evaluated to redesign
emergency evacuation routes that will not be part of the future inundation zone. To
establish whether newly proposed development will have adverse impacts, the DEIR
should clearly be evaluating the spatial and temporal changes in the landscape relative
to future risks, not just the static conditions of the present. This is key to minimizing risks
to people, structures, and property.
Depiction of the Tsunami Inundation Zone from MarinMap can be seen in Figure 11. It
shows the same extent of Tsunami inundation as indicated in Exhibit 3.9.3 of the DEIR.
The tsunami inundation zone in portrayed for existing sea level conditions not for future
conditions that will exist within the planning scenario of 2040 or beyond. The extent of
the Tsunami Inundation for existing conditions is as high as the minimum extent of
flooding form 6.6’ of SLR with a 100-yr storm as depicted in the OCOF SLR maps. This
means that the actual extent of the future Tsunami Inundation Zone by 2040 and
beyond will be much worse than shown in the DEIR or the map below.
The DEIR does not discuss the impact of SLR and height of associated tsunami wave
inundation that will influence the school grounds and other areas west of Bridgeway that
fall within the inundation zone and clearly the Bridgeway evacuation route is
submerged. Nor do they discuss realistic mitigation strategies because they have not
depicted the extent of the inundation hazard. The DEIR must provide a reasonably
accurate picture of conditions and hazards by 2040 to evaluate risks and assess
impacts of various mitigation actions that will be essential. Without this, the impacts of
altering Bridgeway and providing a safe development within the future projected
tsunami flood zone are unknown and therefore cannot be deemed insignificant.
These concerns are verified by the DEIR statements below.
Per DEIR, P 3.8-17,
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“Impact HAZ-5 Development facilitated by the proposed 2040 General Plan would
not impair the implementation of or physically interfere with an adopted emergency
response plan or emergency evacuation plan.”
“The routes that would be used in the event of an evacuation include Bridgeway,
Spencer Avenue, Alexander Avenue, Highway 101, Donahue Street, and Shoreline
Highway.”

Note – the Figure 11 map was probably initially derived from
https://myhazards.caloes.ca.gov/
These concerns are verified by the DEIR statements below.
Per DEIR, P 3.8-17,
“Impact HAZ-5 Development facilitated by the proposed 2040 General Plan
would not impair the implementation of or physically interfere with an adopted
emergency response plan or emergency evacuation plan.”
“The routes that would be used in the event of an evacuation include Bridgeway,
Spencer Avenue, Alexander Avenue, Highway 101, Donahue Street, and
Shoreline Highway.”
Segments of Bridgeway will be underwater and some sort of levee protection, increased
fill, or rerouting will ultimately be required. Additionally portions of Shoreline Highway in
Tam Valley currently flood during King Tides and will be subject to significant flooding
from SLR in the future. The DEIR needs to address the functionality of future
emergency evacuation routes beyond the Sausalito City limits.
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Per DEIR, P 3.8-18,
“Most of the development facilitated by the proposed 2040 General Plan would
be served by existing emergency evacuation routes, which have sufficient
capacity to accommodate projected growth. Therefore, impacts would be less
than significant.”
How can the impacts be less than significant if the Bridgeway and Shoreline route will
be submerged for various single and combined SLR/flooding/tsunami/subsidence
scenarios? The roads in Marinship will also be submerged. The actions necessary to
correct these issues will likely involve at least one of the following actions if not all will
surely have significant impacts due to the scale and magnitude of the remedies needed
(e.g. increased fill, extensive levee, rerouting of drainage systems and emergency
routes, and disturbance of contaminated soils, etc.).
It is not possible to evaluate impacts of the 2040 GP without including the actions
necessary to increase development of any kind in Marinship which is subject to various
single and combined SLR/flooding/tsunami/subsidence scenarios where the protections
themselves are what would cause significant impacts, direct, indirect and cumulative.
The cart is being put before the horse.
Per DEIR, P 3.9-2,
“Dam or Levee Failure Inundation Zones. The Marin County Flood Control
District maintains one levee in the immediate vicinity of Sausalito, approximately
1-mile long, located east of and parallel to Highway 101. The levee ends south of
the intersection at Shoreline Highway and Highway 101, near the community of
Manzanita Park-and-Ride lot, and the Mill Valley-Sausalito Pathway.”
The planning efforts to deal with this should be specified to determine how will it
influence emergency routes from Marinship during the planning horizon.
II.A-14. Fire Hazard
The DEIR, on P 1.16-1, describes that future conditions for wildfire
“are on average becoming more frequent and more destructive due to a
combination of higher temperatures, longer dry periods, and increased human
development within wooded areas. The DEIR further describes that the City of
Sausalito could be susceptible to wildfires due to steep topography, abundant
fuel load, and climatic conditions. The nearest Very High FHSZs are just
northwest of city limits in unincorporated Marin City and Tamalpais Valley.”
In Exhibit 3.16-1, the DEIR shows a Wildfire Hazards map that does not agree with the
extent of very high, high, and moderate fire severity hazard that has been depicted in
MarinMap, as shown in Figure 12. It shows much more extensive and continuous high
fire danger throughout the watersheds draining and adjacent to Marinship. Some
moderate fire danger is depicted within Marinship and the northern section of Bridgeway
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along Marinship is situated in moderately characterized fire hazard areas. These
differences should be resolved in the DEIR and potential impacts re-analyzed.
Fire Hazard Severity
MarinMap
Figure 12

High
Very High

High

Moderate

Moderate

The DEIR, on P 3.16-3, also discusses post-fire slope Instability and drainage pattern
changes
“stating that the major post-wildfire hazards in Marin County are unstable hill
slopes and altered drainage patterns. Slope instability from wildfire scarring of
the landscape can result in slope instability in the form of more intensive flooding,
landslides, and rockslides. These post-fire slope soils and altered drainage
patterns can more easily creep away downslope sides of foundations and reduce
lateral support. To direct drainage, runoff from the hillside is captured and
diverted into Richardson’s or San Francisco Bay.”
The post fire influence of landslide run-out pathways often involves excessive runoff and
sediment supply for years following fire. The DEIR fails to evaluate this impact in light of
the different hazard ratings shown by MarinMap and in light of the SLR and subsidence
issues that will further limit transport of water and sediment in the deteriorated storm
drain system.
Since the High and Very High fire categories in the Marinship watersheds also coincide
with extensive areas mapped to have debris flow areas and landslides, the loss of
vegetation could exacerbate debris sliding and substantially increase sediment supply
to the storm drain system. This will cause impacts of unidentified magnitude from post31
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fire sediment deposits of potentially toxic soils. This has not been evaluated in the DEIR
relative to future landscape changes and runout pathways.
Furthermore the DEIR has not described, the impacts of future mitigation needed to fix,
move, or repair the storm drain system to convey the post fire runoff been established.
Without these issues resolved, impacts of future development cannot be determined to
be insignificant as stated in the DEIR below.
On P 3.16-17,
“Development facilitated by the proposed 2040 General Plan in areas located in
or near State responsibility areas or lands classified as very high fire hazard
severity zones would not substantially expose people or structures to significant
risks, including downslope or downstream flooding or landslides, as a result of
runoff, post-fire slope instability, or drainage changes.”
On P 3.16-16,
“Development facilitated by the proposed 2040 General Plan, in combination with
past, present, and reasonably foreseeable projects, would not result in significant
cumulative impacts with respect to wildfire.”
II.B. Combined SLR subsidence, and elevated groundwater conditions in
Marinship and elsewhere, are plainly foreseeable between now and 2040.
These components need to be merged with projections of future stream flooding maps
to realistically evaluate environmental impacts of future developments along Richardson
Bay shoreline. This can and should be documented in the DEIR.
Influences of stream flooding, storm rainfall probabilities and backwater flooding from
changes in the tidal/fluvial transition zones that will cause backwater flooding are not
factored into the SLR model but need to be considered in future development planning
efforts that need realistic assessment of future impacts. At this point it is reasonable to
assume the FEMA maps under-predict the future extent of flooding as sea level rises.
The OCOF maps predict SLR but do not predict the extent of stream flooding that will
be effectively backed up by SLR. For effective future planning, flooding from both fluvial
and tidal sources need to be modeled in combination with each other to show potential
changing conditions of coastal flooding over the short- and long-term planning horizon.
At the least, the DEIR should include the OCOF flood potential maps that show the
extent of flooding with an element of uncertainty that is based on subsidence rates. It is
important to note that subsidence rates can be expected to increase with the added
weight of fill or sea water as submergence increases. This has implications for future
mitigation activities where fill is placed on more fill that is situated on bay mud.
Settlement of new fill that may plan to have a target elevations by a certain year might
be unachievable if this is not considered. The environmental impacts relative to the
amount of fill that will ultimately be needed will have to be carefully weighed.
Land subsidence rates that are used as the basis of uncertainty in the OCOF maps are
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based on 20 years of InSAR satellite data that detects changes in vertical land motion.
These rates are reflected in the OCOF “Flood Potential” tool that allows different
forecasts of flooding. According to OCOF website: “The "Flood Potential" topic displays
layers for the minimum and maximum flooding possible for a particular scenario given
the uncertainty in flood predictions. These layers represent a spatially variable
combination of uncertainty associated with elevation data (including tidal marsh
vegetation), vertical land motion, tidal marsh accretion, and model physics.”
Figure 13 shows an example of the OCOF map of Flood Potential that models a 100-yr
storm surge at a time when SLR is 3.3’ higher, which could occur sometime between
2050 and 2100. The map shows the extent of flooding with an uncertainty estimate that
ranges between the expected minimum inundation, shown as light pink, to the
maximum inundation, shown in light red. This projection shows that nearly all of
Marinship is under water if the maximum uncertainty about subsidence is considered.
This level of projected flooding is very similar to the level of flooding shown in Figure 14
that shows a 5.7’ SLR (without storm surge) that might occur by 2100. This suggests
that planning for 2100 with this amount of SLR would be prudent since conditions that
might mimic SLR in 2100 can occur earlier under varying conditions of subsidence and
storm surges. Without the influence of stream flooding, rainfall frequencies, backwater
flooding and the effects of insufficient storm drains, these flood projects should be
considered conservative when it comes to hazard and impact analysis.
If an even more conservative scenario of a 0.8’ SLR with an associated 100-yr storm
surge is modeled on the OCOF website, its extent of the maximum uncertainty of
flooding is relatively close to minimum estimate for the 3.3’ SLR projection with a 100storm surge shown in Figure 13, below.
Using readily available tools, such as these OCOF Flood Potential maps to assess
potential impacts in Marinship, is imperative in the DEIR. Without them, it is not possible
to envision the minimum level of protection from flooding or mitigation that will be
needed to prevent adverse risks to people, property, and the environment. The potential
maximum extent of permanent sea level inundation shown in Figures 13 and 14
exceeds the extent of flooding predicted by FEMA from both a 100-yr and 500-yr storms
(0.2% probability) that could happen in 2020 as shown as turquoise and brown shading
in Figure 16. Other SLR scenarios are exemplified in Figure 16 as well. Green shading
represents a 5.7’ SLR with a 100-yr storm surge as modeled by OCOF, while yellow
shading represents a 5.5’ SLR with a 100-yr storm as modeled by ART. The latter would
be equivalent to a 9’ SLR with no storm surge. Interestingly, the ART model shows a
higher extent of flooding for 5.5’ with a 100-yr storm surge than the OCOF model shows
for 5.7’ SLR with a 100-yr storm surge. This is because the projection from OCOF is just
SLR rather than its Flood Potential projection which incorporates the maximum SLR that
would be expected from subsidence. Although the Flood Potential Map is not shown
here, its maximum projected extent of flooding for 5.7’ SLR with a 100-yr storm surge
slightly exceeds the 5.5’SLR projection from ART. This demonstrates the need to use
either the OCOF Flood Potential maps or the ART maps rather than relying on the
BayWAVE maps as referred to in the DEIR that only show 60” SLR with no storm surge
or subsidence effects included.
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Flood Potential
OCOF
3.3’ SLR with
100-yr Storm Surge
Figure 13

Flood Potential
OCOF
5.7’ SLR
Figure 14

Flood Potential
OCOF
0.8’ SLR with
100-yr Storm Surge
Figure 15
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MarinMap -Tsunami 2020
FEMA 100-yr storm in 2020

FEMA 500-yr storm in 2020

Different Sea Level
Projections, Creeks
and Storm Drains
Figure 16

OCOF 5.7’ (68”) SLR + 100-yr storm surge 2100
ART 5.5’ (66”) SLR + 100-yr storm surge by 2100
or
9’ SLR (108”) by > 2100

Historical shoreline - 1856
2020

Storm drains

The extent of storm drain submergence with the different sea level rise scenarios can
also be visualized in Figure 16, above.
Figure 16 also shows the extent of flooding that could occur in 2020 from an extreme
Tsunami as modeled by MarinMap. Its extent of flooding exceeds that of the other
projected SLR scenarios in the northwestern area beyond the Marinship boundary,
otherwise within the central area of Marinship its extent would generally be between the
2020 500-yr projected flooding from FEMA and the OCOF 5.7’ SLR with the 100-yr
storm surge. Note that the probability of flooding from a tsunami is low and the duration
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of flooding would be short compared to the duration of flooding that will increase in
durations as sea level rises and that the latter has a very high probability of happening.
This is why it makes more sense for the DEIR to be looking at impacts of SLR in
addition to tsunami hazards.
In addition to SLR projections by BayWAVE, OCOF, and ART, projections of by
FloodFactor.Com can be used to look at flood risk to individual structures. They predict
that with increasing flood risk from SLR and as weather patterns change, approximately
279 properties already at risk in Sausalito will become 407 structures in 30 years.
(https://floodfactor.com/city/sausalito-california/670364_fsid)
By assigning properties a flood factor, which is an indicator of comprehensive flood risk
that ranges from 1 (minimal) to 10 (extreme), they can maps the change in risk over
time as shown in Figure 17. Properties with higher flood factors are more likely to flood.
FloodFactor also shows extent of SLR flooding and depth in increments of 0, 15, and 30
years for different storm probabilities. Their model combines the influences of SLR with
flooding from high intensity rainfall, overflowing rivers and streams, high tides and
coastal storm surge to consider a location’s risk of flooding. These independent factors
are coupled together to create a unified model that does not just predict SLR or creek
flooding independently. Unfortunately, subsidence is not modeled.
The FLoodFactor map in Figure 18 shows a projection for year 2035 (15 years from
now) of flooding that has a probability of 1%, like from a 100-yr storm. As can be seen,
the extent of flooding from FloodFactor greatly exceeds flooding from the 1% and 0.2%
probability storms projected by FEMA (as seen in Figure 16) for the conditions that exist
now in 2020. An additional advantage of the FloodFactor model is that it shows the
increments of flood depth as different color shades.
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A variety of these kinds of maps should be used in the DEIR to assess conditions for
the planning horizon of 2040 and beyond. Looking at all these easily available models
will provide the best forecast of probable range of conditions within the short and longterm foreseeable future, which is clearly needed for minimizing potential environmental
hazards.
The DEIR contains only two flood maps in their report to assess environmental impacts
of future increased development: the FEMA map and the Tsunami Inundation Map that
both reflect hazards relevant only to 2020 sea level. Although the DEIR refers to the
2017 BayWAVE maps in their report, they do not even use them for their impact
analysis. For future impacts assessment, rather than using the BayWAVE maps as a
sole source of information, the combination of ART or OCOF Flood Potential, and
FLoodFactor interactive maps are preferred for two primary reasons:
1) BayWAVE maps were created some time ago from the OCOF model and only
portray a static 60” SLR for long-term planning, and the elevation might be too
low, and
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2) BayWAVE used OCOF SLR scenarios rather than the OCOF Flood Potential
scenarios that do not incorporate maximum extent of SLR associated with
subsidence, and the maps do not portray the range of conditions that can occur
from different frequencies of storm surges or precipitation events.
GP5, Chapter 6 also discusses, on Page ii, the need for
“policies that address the risk of SLR and land subsidence within the General
Plan Update time frame, while also considering that the impacts of sea level rise
will extend beyond the planning horizon.”
The latter suggested policy reasonably states why the DEIR should use the OCOF
Flood Potential scenarios of 5.7’ SLR for long-term planning to 2100 rather than just
relying on projected 2040 conditions for any planning involving new construction. This is
exemplified by the fact that the minimum expected flooding for 5.7’ SLR, as shown in
the previous Figure 14, closely approximates the minimum expected flood level shown
in Figure 13 of just a 3.3’ SLR with a 100-yr storm.
Since the 2040 GP is a future planning tool, it must first establish what the future
conditions will be to determine potential impacts and then what mitigation actions will be
necessary to make the existing landfill of Marinship safe, and if the mitigations are
feasible and can be done without significant impacts. Once that is determined, the next
step is to determine if the new development will create new impacts that could also
become cumulative as sea level rises over the long-term planning horizon of 2100. Until
these steps are accomplished, the DEIR is misguided in its approach to impact analysis
of increased development. The combined influences of SLR, subsidence, and elevated
ground water impacts have been documented and discussed in previous official
planning documents created for the City as demonstrated in the citations below.
The GP6 describes, on P ii, that long-term settlement can exacerbate flooding and the
effects of SLR. The report emphasizes the importance of combining SLR with vertical
land movement (i.e. land subsidence) because it “provides a relative SLR for more
realistic planning purposes”. Listed below are a few of the SLR recommendations in
GP6 that advised to the City in their 2040 GP to consider:
•

“Policies in relation to the risk of sea level rise together with land subsidence.”

•

“Selecting a modeled projection that is appropriate for Sausalito and planning
for the next 20 years, such as the Marin Bay Waterfront Adaptation
Vulnerability Evaluation (BayWAVE) model or other model that is found to be
more accurate or appropriate to Sausalito. Land subsidence must be
considered in any scenario.”

•

“Land use policies that reflect sea level rise risk levels in affected areas.”

•

“Policies to establish priorities for mitigation and adaptation based on
potential “assets” affected. Priority could be placed on reducing the impact
associated with the risk of sea level rise based on safety risk to residents and
the community, economic risk to productive lands, health risks due to
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infrastructure impacts, etc.”
•

“Policies that address the risk of sea level rise and land subsidence within the
General Plan Update time frame, while also considering that the impacts of
sea level rise will extend beyond the planning horizon.”

The blue highlighted remarks above are key elements that are missing in the DEIR. For
example, as recommended in the first bullet the information provided by EIP’85 on P 13
regarding raising the land with more fill where settlement occurs should have been
discussed in the DEIR:
“Ground settlement would occur in any area of the project site, underlain by bay
muds, where existing grades would be raised with fill.”
The DEIR should have included EIP’85’s discussion of how the impacts of more fill
would cause more settlement:
“As previously described, the settlement is a function of the compressibility of bay
mud and the weight of the fill plus the weight of new structures.”
The additional highlighted bullets draw attention to other missing information in the
DEIR such as risks associated with various projected SLR scenarios, the assessment of
the combined influence of subsidence and SLR, mitigation and adaptation that
prioritizes community, infrastructure, public safety and economic risks, and policies that
address SLR and subsidence within the 2040 planning horizon and beyond. These
comments are reiterated on P 10 GP6 in their list of considerations for the 2040 GP, yet
their advice was not heeded in the DEIR.
The interactions of SLR, subsidence, inadequate storm drainage and other factors are
acknowledged and discussed in the GP5 but these interactions are not brought forth in
the DEIR:
GP5, P 166, “the low-lying and unprotected coastal areas of the community are
subject to flooding from extreme weather events, storm surges, exceptional high
tides, and sea level rise. Inadequate drainage and land subsidence also contribute
to the problem of flooding.”
DEIR P 3.9-2. “The low-lying and unprotected coastal areas of the community are
subject to flooding from extreme weather events, storm surges, exceptional high
tides, and sea level rise. Inadequate drainage and land subsidence also contribute
to the problem of flooding.”
The impacts are foreseeable and should not be omitted from the DEIR.
II.C. Future increased development will require continued and increased
large-scale mitigation to make it a viable environment for existing and
proposed development.
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SLR accommodation, subsidence remediation, and other necessary infrastructure
repair/relocation projects are therefore also plainly foreseeable but have not been
evaluated in the DEIR.
The 2040 GP states, on P 1-11, that
Sea “level rise is of grave concern to a coastal city such as Sausalito. Sea level
rise is one aspect of a multifaceted issue that includes liquefaction, subsidence,
and groundwater inundation. There is no one sea level rise “solution” that
Sausalito can implement, but rather a strategy (contained in Sustainability
Element’s Objective S-1: “Adapt to sea level rise and mitigate its effects” that
addresses all facets of the issue and continually reflects new science and
technology.”
Discussion about the type of mitigation strategies that could be used for SLR adaptation
and necessary Marinship protection for existing or future development are not provided
in the Sustainability Element.
Predicted environmental conditions in Marinship from the combined effects of SLR and
subsidence by the 2040 time frame of the General Plan, have not been described in the
DEIR. In my opinion this is an oversight because the 2040 GP is supposed to be a
future planning tool that will allow the City to determine the feasibility of new
development, yet the DEIR does not establish that future development is only
foreseeable with necessary mitigation. Careful and judicious assessment of the
significance of environmental impacts for the palette of mitigation strategies is the only
way to determine if development is possible, feasible, economical or wise by 2040.
If it is not known how the land and the geomorphic processes affecting it will change by
short and long-term target dates, we cannot establish the necessary mitigations
strategies to secure the safety of people and protection of property and environment.
Nor will the City be able to rely on increased future revenues by proposed increased
development. Assessment of how existing conditions and the variety of hazards that
exist in Marinship will change over time as a result of continued SLR and subsidence is
a critical element missing in the DEIR.
The following examples of statements in the DEIR exemplify the need for addressing a
variety of mitigations efforts in Marinship and determining what the significance of their
environmental impacts will be.
First, it is important to establish that the GP5, on P 107, states that “Policy HS-1.2:
Other Geologic Hazards. Require that all geologic hazards be adequately addressed
and mitigated through project development.” Yet, mitigation of all hazards is not
adequately addressed as will be discussed below.
Per GP5, P 113,
“Consider the need for additional actions to address coastal erosion from wave
and tidal activities, recognizing this issue is likely to be exacerbated with the
onset of projected sea level rise in the Bay Area.”
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And GP5, P 170, “APPROACHES TO MITIGATION”
“Approaches to mitigating the risk associated with flooding, seal level rise,
subsidence, tsunami and levee or dam failure can include the use of natural features
or structural engineering. Bay lands and tidal marshes, including wetlands, often
provide the first line of defense to flooding. The effective buffers that these natural
features create serve to dampen tidal energy thereby lowering wave heights, erosive
forces, and ability to cause damage along the shoreline.
“In areas with no land buffer, traditional engineering approaches may be appropriate.
These may include levees and sea walls to manage risks; however, the cost and
complexity of these strategies is such regional collaboration is required for
implementation.”
Secondly, it is important to establish that GP6 already pointed out on P i that the 1995
GP Update had two policies addressing mitigation of SLR, however limited guidance
was provided with addressing impacts in Sausalito:
• “HS-1.3 Flooding. Protect all existing and future structures, and their occupants,
from the threat of potential flooding.”
• “HS-1.4 Shoreline Safety. Minimize the potential for personal injury and damage to
shoreline property from waves and flooding.”
The DEIR on P 3.9-14 purports that it conducts an analysis of mitigation in the following
heading and description:
“ANALYSIS, IMPACTS, AND MITIGATION MEASURES”
“The impact analysis is based on an assessment of baseline conditions for the
Sausalito Planning Area, including climate, topography, watersheds and surface
waters, groundwater, and floodplains, as described above under the Existing Setting
section. This analysis identifies potential impacts to hydrology and water quality from
construction, operation, and maintenance activities related to future development
that could occur under the proposed 2040 General Plan.”
The above heading states that “mitigation measures” are part of the DEIR analysis yet
the following obvious elements are missing:





Mitigation of the landfill to reduce impacts of SLR and subsidence with regard to
the changing conditions over the planning horizon;
Mitigation of some impacts as discussed in Section II A 1-13 of this report, e.g.
storm drainage, changing location of tidal/upland transition zone, backwater
flooding and sedimentation, elevated groundwater table, submerged emergency
evacuation routes; and
Analysis of impacts of the mitigations.
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The DEIR does not address how development would be made safe from these
foreseeable impacts and therefore should be considered incomplete.
The DEIR further states, on P 3.9-14, that this
“analysis identifies potential impacts to hydrology and water quality from
construction, operation, and maintenance activities related to future development
that could occur under the proposed 2040 General Plan.”
It is unclear how and where the DEIR analysis identifies the impacts of SLR and climate
change from the mitigation/construction efforts that will be necessary to protect existing
and future development.
For example, where is the impact analysis of levees and fill and drainage rerouting that
would be critical to future livability and transportation through Marinship and Bridgeway?
Where is the discussion about need and impact for pumping trapped rainwater and
stream overflows from behind shoreline levees? Where is the impact analysis that
indicates how fill or levees, if chosen as a mitigation option, will affect subsidence rates
when more weight of fill is added to land that has already dropped 5‘ since 1943 (Sea
level in Sausalito Presentation, Feb 3 at the Bay Model
[http://sausalito.granicus.com/MediaPlayer.php?view_id=26&clip_id=584]
In concert, the combined influences of future adaptation strategies could cause adverse
cumulative impacts that have not been identified or evaluated in the DEIR because
needed actions for making Marinship safe have not even been realistically portrayed
relative to both existing and future development. The specific mitigation impacts that
warrant further discussion are followed in the following subheadings of this section of
the review.
II.C-1. Possible Impacts and Mitigation of Projects for Repair, Redesign or
Relocation of Creeks, Storm Drains or Other Underground Utilities
The 2040 GP, on P 2-9, describes that with climate change
“storm drain systems may need to be modified in capacity along with other
improvements to address high velocity flow events, scour, and filtration of
contaminates prior to distribution of storm water to Richardson Bay. Several
unfunded mandates are in place from the state of California requiring all
jurisdictions to have filtration system on storm drain facilities within the next 10
years.”
Inundation by Flooding in the DEIR is addressed on P 3.9-21 with the following
conclusion.
“As described under Impact HYD-6, the portions of the Sausalito Planning Area
adjacent to Richardson’s Bay are located within FEMA designated 100-year flood
zones with a 1 percent chance of being flooded in any given year and 500-year
flood zones with a 0.2 percent of being flooded in any given year. However, as
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detailed under Impact HYD-6, the proposed 2040 General Plan contains policies
and programs specifically designed to address flood hazards. In addition, the
Sausalito Municipal Code contains rules and regulations to reduce the risks of
flooding. Further, Program HS-1.8.1 requires the city to review the effect of sea
level rise, flooding, and tsunamis on parcels that have an elevation of 25 feet or
less above Mean Lower Low Water level datum through the environmental
review process. As such, development anticipated under the proposed 2040
General Plan located in flood hazard zones are not expected to be substantially
inundated such that there would be a release of pollutants due to inundation.
Therefore, potential impacts would be less than significant.”
See all earlier comments in this report regarding tsunami inundation and models of
future SLR that in my opinion make irrelevant the DEIR claim that impacts will be less
than significant. Please note again that the probability of flooding shown on the FEMA
maps will increase to greater than 1 percent as time goes on and climate change
proceeds while the land continues to subside. The need for ‘fixing’ the storm drainage
system has been loud and clear since it outfalls will be submerged in a relatively short
timeframe. The impacts of remediation that involves repair, redesign, and/or relocation
could very well be significant and cumulative because of the large scale of construction
(see comment s regarding fill in section II.C-2 of this review) that will involve reestablishing a new drainage patten, disturbing contaminated soils, and disrupting
people who live and work in Sausalito.
The DEIR, on P 3.16.-3, also addresses wildfire impacts and states that in
“a post-fire scenario, development that could occur in the central portion of the
Planning Area and west of Highway 101 could result in an incremental increase
in secondary hazards associated with wildfires . . . the degree of secondary
wildland fire hazard would not substantially change with adoption of the proposed
2040 General Plan, and current hazards would not be significantly increased.
Therefore, impacts under this topic would be less than significant.”
Since the post fire influence of landslide run-out pathways of excessive sediment supply
for years following fire has not been appropriately evaluated relative to the impacts of
SLR and subsidence on the submerging the storm drain system, it also follows that the
necessary mitigation for the storm drain issues ant sites of potential excessive
sedimentation have also not been evaluated in the DEIR.
One of the few mitigation actions that is described for creeks and streams is found on P
6 of the 2040 GP, however the potential impacts of daylighting streams is not discussed
in the DEIR. It is not clear if this is a mitigation that would be proposed upstream of
drainage structures beneath Marinship or if creeks would be day lighted across the
Marinship fill, or relocated entirely. In any of these options, the potential impacts need to
be described, e.g. increased flooding and/or exposure and disturbance of toxic soils
which could result in significant negative environmental impacts.
Per 2040 GP, P EQ-6, “Creeks and Streams”
“The City can also work with private landowners and organizations to daylight
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streams and improve open drainage ways in Sausalito. This would include
daylighting Willow Creek as well as converting stormwater drainage into community
assets. As a green infrastructure program, this can both alleviate flooding in lowlying areas of Sausalito and improve water quality in Richardson’s Bay.”
And 2040 GP, on P EQ-6, states that maintaining
“high water quality includes the maintenance of navigation ways, the restoration
of tidal action and enhancement of marsh areas, the limitation of bay fill, the
monitoring and abatement of contamination, and the control of residential vessels
and floating structures on public trust lands.”
Because the 2040 GP recommends the abatement of contamination as a mitigation
action it is remiss that the DEIR did not assess the types of proposed remediation and
associated impacts.
Per GP5, P 166.
“To address sources of pollution entering surface and ground waters… the City
of Sausalito’s Stormwater Pollution Prevention Program targets construction and
new development to retain runoff on-site and implement certain measures. The
City of Sausalito’s Stormwater Pollution Prevention Program targets construction
and new development to retain runoff on-site and implement certain measures.
The City’s Stormwater Ordinance incorporates low impact development
principles as conditions for permitting purposes.”
Implementation of LID practice will become impactable in Marinship with SLR and
increasing groundwater table elevation. There is no discussion in DEIR of how storm
water runoff from existing or future increased development in Marinship will be handled.
If it runs off to Richardson Bay it will create adverse negative impacts. If it is going to be
pumped, the design, construction impacts and discharge locations must be described to
establish feasibility and impacts as well. Without these kinds of analysis the DEIR
cannot be considered adequate to evaluate the impacts of increased development.
Per DEIR, P 3.9-18,
“Impact HYD-4 Development facilitated by the proposed 2040 General Plan
would not substantially alter the existing drainage pattern of the site or area,
including through the alteration of the course of a stream or river, or substantially
increase the rate or amount of surface runoff in a manner that would result in
flooding on- or off-site.”
The drainage plan would need to be altered to facilitate future development and protect
existing infrastructure. It will have increased discharge because of SLR and climate
change as previously discussed.
Per DEIR, P 3.9-18,
“New development or redevelopment that would be allowed by the proposed
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2040 General Plan could incrementally increase the total impervious area within
Sausalito and increase stormwater runoff, which could result in flooding.
However, as described previously, implementation of proposed 2040 General
Plan policies and programs and adherence to the requirements of the Sausalito
Municipal Code would maximize the on-site infiltration capacity for new
development and redevelopment projects and would minimize the offsite runoff
that would leave those project sites.”
These statements fail to recognize the impacts of SLR, subsidence, and the increased
hazards they pose on existing and proposed increased development in Marinship and
adjacent vicinities where LID features cannot be applied to land that is submerging or
will have saturated soils from an increasingly elevating groundwater table.
Per DEIR, P 3-9-19,
“Impact HYD-5 Development facilitated by the proposed 2040 General Plan would
not create or contribute runoff water which would exceed the capacity of existing or
planned stormwater drainage systems or provide substantial additional sources of
polluted runoff.”
“Development under the proposed 2040 General Plan encourages infill development
and discourages development in open space areas or hillsides. New development or
redevelopment that would be allowed by the proposed 2040 General Plan could
incrementally increase the total impervious area within Sausalito and increase
stormwater runoff, which could result in flooding, exceed stormwater drainage facility
capacity, or create additional sources of polluted runoff… Chapter 11.17 of the
Sausalito Municipal Code requires new or re-development projects to include
operational stormwater drainage infrastructure that incorporates LID features and
BMPs. Compliance with the proposed 2040 General Plan policies and programs, as
well as adherence to the Sausalito Municipal Code, would maximize infiltration and
rainwater retention, which would in turn reduce stormwater runoff. Therefore,
impacts related to flooding, exceedances in stormwater drainage systems, or the
creation of substantial additional sources of polluted runoff would be considered less
than significant.”
See previous comments which are applicable here.
Per DEIR, P 3-9-20,
“Impact HYD-6 Development facilitated by the proposed 2040 General Plan
would not impede or redirect flood flows. As shown in Exhibit 3.9-2, areas in the
Sausalito Planning Area adjacent to Richardson’s Bay are located within FEMA
designated 100-year flood zones with a 1 percent chance of being flooded in any
given year, and 500-year flood zones with a 0.2 percent of being flooded in any
given year. The development in the city that is located further away from
Richardson’s Bay is located within Zone X – Area of Minimal Flood Hazard due
to the elevation and distance from the shoreline.”
As previously stated, the FEMA maps do not include assessment of flooding as affected
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by future SLR, subsidence, climate change, backwater urban stream flooding at
undersized storm drains, sediment deposition, future wave energy, and elevation of
future king tides and tsunami projections. Therefore they cannot be used as a predictive
tools to assess future development in zones clearly identified to be strongly affected by
these ongoing processes that are considered to be of high hazard and/or concern.
Per DEIR, P 3.15-18,
“According to the CEQA Guidelines Appendix G, the proposed 2040 General Plan
would have a significant effect on water supplies, wastewater, solid waste, or
stormwater conveyance if demand associated with projected growth would result in
any of the following conditions:”
“Require or result in the relocation or construction of new or expanded water,
wastewater treatment or stormwater drainage, electric power, natural gas, or
telecommunications facilities, the construction or relocation of which could cause
significant environmental effects. . .”
With SLR the submerged stormdrain system will have to be altered to convey water and
sediment to probable new discharge locations other than the ones that presently exist
beneath, beyond, and adjacent to Marinship. The looming future need for this and how
this will be accomplished has not been discussed or evaluated. If future development
proceeds as planned in the 2040 GP or the DEIR, those new developments and the old
ones will have to be disrupted and impacted when the storm drains do get replaced.
The DEIR cannot state that impacts will be less than significant since clearly some
relocation and redesign must be done to protect Marinship from ongoing SLR and
subsidence.
Per DEIR, P 33.9-16,
“New development under the proposed 2040 General Plan could add additional
areas of impervious surfaces within the Planning Area and could therefore increase
the volume of pollutants that are typically associated with urban runoff into the
stormwater. These pollutants can include sediments, petroleum hydrocarbons,
pesticides, fertilizers, and heavy metals such as lead, zinc, and copper that tend to
build up during the dry months of the year. Precipitation during the early portion of
the wet season (generally from November to April) washes away most of these
pollutants, resulting in high pollutant concentrations in the initial wet weather runoff.
This initial runoff is referred to as the “first flush” of storm events. Subsequent
periods of rain would result in less concentrated pollutant levels in the runoff.”
“Program EQ-4.3.3 requires that new developments or major renovations
incorporate pervious surfaces to percolate stormwater runoff into groundwater. . .
Program EQ-4.3.6 requires that post-development peak stormwater runoff discharge
rates do not exceed the estimated pre-development rate when permitting for new
development or substantial remodels.”
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This will not be able to be accomplished unless an extremely large volume of fill was
added to Marinship to substantially elevate the ground level above the rise in elevation
of both the sea level and future groundwater table. If just levee height was increased for
shoreline containment, the elevated ground water table would still be a problem and
toxic groundwater would need to be constantly pumped and appropriately discharged
safely somewhere else. The sheer volume of water needing to be pumped would be
greater because impervious surface area would be greater for increased development
that cannot drain. The volume of groundwater that would need to be pumped will
increase in time as sea level rises and as the land continues to subside. If it is polluted,
it cannot be discharged safely to the Richardson Bay. If just more fill is added to
Marinship, it needs to be explained how the storm drains and outflows will function.
The DEIR states that “future projects would comply with requirements of the Sausalito
Municipal Code, and the proposed 2040 General Plan policies and programs related to
water quality”, but appropriate guidance is not given to deal with magnitude, scale, and
combination of issues that exist within and adjacent to Marinship. The existing programs
and policies are irrelevant to the actions that will be needed to continue to safely inhabit
Marinship under future conditions and proposed increased uses.
On P 3.9-17, it states,
“Therefore, future development under the proposed 2040 General Plan at
operation would not violate any water quality standards or waste discharge
requirements or otherwise substantially degrade surface or groundwater quality.
As such, implementation of the proposed 2040 General Plan would result in a
less than significant impact relative to this topic.”
The standards for further developing and protecting contaminated and subsiding
artificial fill from the impacts of SLR and continued subsidence in areas of high flood,
liquefaction, and seismic shaking hazards have not been established. The significance
of impacts in trying to maintain development and even increase it cannot be addressed
if they have not been acknowledged or evaluated whatsoever.
Per P 3.9-17,
“Impact HYD-3 Development facilitated by the proposed 2040 General Plan
would not substantially alter the existing drainage pattern of the site or area,
including through the alteration of the course of a stream or river, in a manner
that would result in substantial erosion or siltation on- or off-site.”
And P 3.9-18,
“However, none of the future development facilitated by the proposed 2040
General Plan would require the alteration of the course of an existing stream or
river.”
Future development will, however, require the extensive alteration of the location and
configuration of outflows from urban storm drains that carry natural perennial creek
discharges from the uplands to storm drains beneath Marinship if they are to be
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protected from the various impacts previously discussed, especially SLR. The current
configuration of drainage system on the Marinship fill will have to be altered, the City will
likely have to resort to pumping as groundwater elevation increases, as land subsides,
and as sea level rises because there will be no way to drain the land. Where and how
this will be accomplished must be described, including identifying where the potentially
polluted water will be discharged.
Per P 3.15-5,
“The City of Sausalito has been in the process of rehabilitating its aging sanitary
sewer infrastructure.”
Table 3.15-1 in the DEIR indicates that most of the sanitary sewer capital improvement
projects in and near the Marinship area and Bridgeway have not been designed yet but
that they are necessary. The DEIR should provide as much information as possible
about the requirements, conceptual plans and mitigations that will be necessary for
sewer replacement because this will certainly affect existing conditions, and future
planning for other underground utilities that need replacement projects and that need to
serve future development. The DIER should be requiring that a coordinated planning
effort for all underground utilities needs to happen in Marinship to minimize adverse
impacts and potential costs of having to redo a new project or having it fail because
design elevations for SLR were not well planned or targeted for the same SLR planning
horizon.
Per DEIR, P 3.15-14,
“The order provides a consistent statewide approach to reducing sanitary sewer
overflows by requiring public sewer system operators to take all feasible steps to
control the volume of waste discharged into the system, to prevent sanitary sewer
waste from entering the storm sewer system, and to develop a Sewer System
Management Plan (SSMP). The General Waste Discharge Requirement also
requires that storm sewer overflows be reported to the State Water Bard using an
online reporting system. The State Water Board delegated authority to its nine
RWQCBs to enforce these requirements.”
And P 3.15-19,
“Should additional wastewater collection and treatment infrastructure be needed
after 2040 or as a result of some future new development elsewhere in the service
area, those subsequent infrastructure projects would be considered and analyzed
for potential environmental impacts consistent with the requirements of CEQA.
Therefore, buildout of the proposed 2040 General Plan would not result in
insufficient wastewater collection and treatment, and no new or expanded
wastewater treatment facilities would be needed as part of the proposed 2040
General Plan. Thus, impacts would be less than significant.”
The proposed capital improvement projects for the sewer upgrades in the Marinship
Area have not been designed, nor have the sewers been improved. Stating in the DEIR
that impacts of the 2040 GP will be less than significant to greater amounts of sewage
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discharge is not possible without first evaluating how repair or replacement of the
existing system will avoid significant impacts.
In addition, the DEIR needs to establish how will risks from such severe seismic
shaking, liquefaction and tsunami inundation hazards, subsidence, salt water intrusion,
increasing groundwater table, and increased flooding from the submerging storm drain
system will affect the sewage system.
If overflows are increased by these risks, and since the DEIR does not address SLR
adaptation plans to protect Marinship, it cannot be determined that future impacts of
increased development will be less than significant. Present day septic pollution to
Richardson Bay from disrepair and aging of the system must be addressed before
future buildout can be deemed acceptable and safe with not significant impacts.
Per DEIR, P 3.15-19,
“Storm Drain Capacity. . . implementation and buildout of the proposed 2040
General Plan would not result in the need to construct or expand stormwater
collection infrastructure that have not already been described and accounted for the
in the CIP. Should additional stormwater drainage infrastructure be needed after
2040 or as a result of future new development elsewhere in the service area, those
subsequent infrastructure projects would be considered and analyzed for potential
environmental impacts consistent with the requirements of CEQA.”
“Therefore, buildout of the proposed 2040 General Plan would not result in
insufficient stormwater drainage infrastructure capacity, and no new or expanded
stormwater drainage facilities would be needed as part of the proposed 2040
General Plan. Thus, impacts would be less than significant.”
If the 2040 GP were to proceed as described the, existing and future increased
development in and along Marinship would expose people and property to increased
flooding, hazards, and property damages that could have been otherwise avoided
through appropriate and prudent planning for the continued subsidence and SLR that
will increase up to and well beyond 2040.
New development constructed within the 2040 time frame might need to be expensively
repaired, modified or torn down to do some of the SLR adaptation projects (e.g. repair,
redesign, and/or relocation of antiquated infrastructure) that will be essential to protect
“future” Marinship.
Over 150 years of analyzed tidal data from NOAA indicate that SLR could be an
average of 8.3” higher than 2012 sea level by July 2040.
(https://baykeeper.org/data_viz/official-sea-level-rise-projection). The upper bound of
the prediction is 17.8” and the lower bound is 3.2”.
The Google Earth Map, below, (Figure 20) shows a conservative projection of 9.6” (0.8’)
SLR with an attendant 100-yr storm surge as projected by OCOF. The outlets of the
storm drains are all submerged. The pink line shows the extent of predicted inundation
by OCOF and the blue outlined rectangles show known storm drains. White arrows
49

Watershed Sciences, 8038 Mary Ave NW, Seattle, WA 98117

show the location of the submerged outfalls. Extensive backwater flooding from the
submerged storm drains that cannot drain would occur upland of the pink line.
Delineation and prediction of the aerial extent of backwater flooding from these storm
drains has not been established but would surely impact upstream private and public
properties, transportation routes, and public safety well west of the pink line and west of
portions of Bridgeway.
Projected Conditions ~2040
Submerged storm drains
during 0.8’ SLR w/100-yr storm surge from OCOF.
Note – the extent of area subject to
backwater storm drain flooding
has not been analyzed or
predicted in the DEIR or
General Plan 2040.
(OCOF SLR and DEIR Storm
Drains projected onto Google
Earth Imagery for the
Marinship Study Area)

Figure 20

The extent of backwater flooding conditions in pipes and creeks, and the influence of
landward sediment deposition with rising sea level has not been evaluated in the DEIR,
as a result the necessary mitigation to resolve these issues is also missing.
II.C-2. Possible Impacts and Mitigation of Projects Needed for Landfill,
Levees, or Sea Walls for Potential Shoreline Containment Projects
2040 GP, on P EQ-6, states that
“the Plan will encourage areas of historical fill to re-engineer existing fill and
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increase the site elevation to at least 20 feet above Mean Lower Low Water
(MLLW)”.
Because the City describes and encourages the actions of both re-engineering fill and
placing at least more fill on re-engineered fill to accommodate the target elevation of 20’
above MLLW throughout Marinship, it is remiss that the DEIR does not assess these
types of proposed remediation as well as their associated impacts. It is unclear in the
2040 GP if all historical fill would be removed or just reworked. It is not apparent what
the environmental impacts would be, how much toxic fill would be removed, where it
would be disposed of, how much new and presumed clean fill would be required and
where it would come from, and if the existing buildings on the fill and infrastructure
within it would be removed. Clearly each one of these questions raises other questions
about secondary impacts, costs, and timeframe that such a massive scope effort can be
achieved.
The known effects and concerns about placing more fill on top of pre-existing fill has
been discussed by EIP’85 in their Geologic Conditions Report to Sausalito. Hence,
potential mitigation activities that will require more fill to mitigate SLR by creating
shoreline protection in Marinship will have known and foreseeable environmental
impacts that are readily available in the literature specific to Marinship. For example, the
reported effects more subsidence occurring after more weight is added to fill needs to
be discussed as part of the environmental impact analysis for protecting existing or
and/or increased development. The alternatives to more fill, such as sea walls for
protecting Marinship will need to have their associated impacts and feasibility evaluated
as well (see soil disturbance, groundwater, and pumping issues in II.C-6).
The 2040 GP, on P EQ-6, further states the “increase in elevation of the construction
site will reduce the potential exposure of people and property to the 100-year coastal
flood.” The 2040 GP does not make it clear if they are referring to a 100-yr storm event
as shown on the FEMA maps or a 2040 projection of SLR with a 100-yr flood that that
takes into account subsidence from the new fill. It is likely the former reference, but
should be the latter. The City also states that if “a development site cannot be improved
to such an elevation, all new construction in the areas subject to flooding will be
required to prove that the lowest point of the lowest structural member maintains a
minimum height consistent with the City's federally mandated Flood Plain Management
program.” The DEIR does not address this stipulation but should.
The citations below raise additional issues regarding the placement of more fill.
In the EIP’85, P 4,
“The stability of fill placed over bay mud is a function of the fill thickness and the
thickness of the underlying mud. For example, 10 feet of fill placed on 50 feet of
mud would settle about 4.5 feet in about 200 years with 50% of the settlement
occurring over the first 12 years. In contra.st, 10 feet of fill placed on 25 feet of
mud would settle about 3 feet in about 20 years with 50% of the settlement
occurring during the first year. In contrast, 10 feet of fill placed on 25 feet of mud
would settle about 3 feet in about 20 years with 50% of the settlement occurring
during the first year. A considerable amount of settlement has occurred in
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Marinship since filling began about 40 years ago. However, because of the
thickness of the mud, even near the old shorelines, and the added weight of
continued development, most of the area has not yet stabilized.”
And in the EIP’85, P 13,
“Ground settlement would occur in any area of the project site, underlain by bay
muds, where existing grades would be raised with fill. As previously described,
the settlement is a function of the compressibility of bay mud and the weight of
the fill plus the weight of new structures.”
“Settlement of imported fill (in addition to settlement of underlying mud) could
also be an impact if the fill is derived from a dredged source. This would depend
upon the characteristics of the dredgings. If the dredged soil is predominantly
silty and clayey then the post-construction settlements could be similar to those
which would occur in the bay mud.”
… “differential settlement, which can be expected from a variety of sources. The
type and significance of each source is shown in the following list.”


“Variations in bay mud thickness: potentially significant”



“Presence and thickness of peat layers that remain after grading is
completed: potentially significant”



“Sloughs and drainage ditch backfills: potentially significant”



“Finished thickness differences in fills: probably not significant”



“Existing localized high ground: potentially significant”



“Differences in construction history (time between projects): significant”

“The total amount of uniform settlement is important because it would control the
height to which developed areas would have to be overbuilt to maintain an
adequate free-board and to prevent inundation by high-tide flows or tsunamis.”
And in EIP’85, P 14,
“Differential settlement would affect the design and performance of utilities,
structural foundations and streets. Where differential settlement occurs over
short distances, the potential significant impacts include overstressed
foundations and buried utilities, wracked building superstructures, reversed
gradients in gravity flow pipelines and culverts, and the development of bumps
and sags in streets. Potential impacts on buildings include foundation cracking
and loss of supporting capacity, possible roof and wall leaks, breaks in building
service connections, and other architectural and cosmetic damage.”
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The MSP also makes reference to the EIP’85 report. In MSP on P 63,
“Thicknesses of bay mud less than 10 to 12 feet would need about three years to
stabilize after new fill was added before construction could begin. Settlement
time increases almost exponentially with depth of mud (50 feet of mud needs
about 200 years to stabilize after filling). Pile foundations should be considered
when mud thickness is shallow enough to allow their economical use… Given the
fluid nature of the Marinship, adding significantly to the existing dead load of one
area can cause an elevation change to another. When reviewing a development
application, the City will consider the potential impact on any adjacent parcels.”
The EIP’85 report refers to a
“Planning Area Map Figure 2” in Table 4 Risk Matrix but the map seems to be
missing in the digital report. It is possible that much of the fill in Marinship is in
the U category which was described as “existing information is insufficient to
state that this use of the area currently involves an unacceptable level of risk.
See explanation of precautionary arterial.”
And EIP’85, P 14,
“No part of the Marinship Planning Area is made permanently uninhabitable by its
geologic conditions.”
“There is existing technology that could be employed to adequately protect nearly
any type of development from static or dynamic natural forces (settlement,
earthquake, tsunami, flood, liquefaction, wind, lateral spreading, lurching).
However, at some point common sense must be applied. Even if an intensity of
development were being considered that would accommodate the very
expensive foundation and structural designs needed to ensure an acceptable
level of risk in the fill-over-mud environment, it does not really make sense to go
to those extremes if there are other options available that would consume fewer
of the community's resources. Those options (other locations or other uses)
should be explored first. They may be eliminated in the distant or near future, at
which time some form of foundation/structural solution may become appropriate.
However, it is the opinion of the consultant that simple avoidance of the "U"
areas is currently the most practical solution.”
The potential negative environmental impact of the mitigations must be weighed, even if
costs are surmountable. The DEIR does not provide the key concerns about necessary
mitigation actions that are central to the EIP’85 report. The standards and issues
described in EIP’85 report still need to be met to make the artificial fill safe enough to
allow increased development and protect it from contaminants, further subsidence,
flooding from SLR and elevated ground water, liquefaction, and seismic shaking
hazards, and failure of underground utilities, the mitigations for which have not been
sufficiently described and evaluated in the DEIR. Thus, the findings of significance of
environmental impacts in the DEIR are not reliable at this point.
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II.C-3. Possible Impacts and Mitigation of Projects Requiring Dredging
Per the aforementioned existing hazards and impacts, dredging might be needed to
mitigate SLR impacts. If it is, he DEIR needs to assess its potential impacts to
Richardson Bay. For example, it needs to be determined if bathymetric alterations
caused by dredging might affect future habitats, especially sensitive ones as sea level
rises. The disturbance of contaminants in the bay muds will need to be mitigated.
Disposal sites will also need to be determined. If dredging is going to be needed as a
source of spoils for levee and/or fill materials for shoreline containment projects or
shoreline protection repairs need from potential wave erosion, the DEIR will need to
address and evaluate these issues.
According to the GP3 P, p B-5, the “Dredged Material Management Office (DMMO)
dredges Sausalito’s “Raccoon Straights”, the body of water running the length of the
Marinship waterfront. If there are current mitigations for this activity, they need to be
described. It should be determined if there will be ongoing future need for this activity as
sea level rises.
Changes from SLR will likely affect the distribution of habitat that supports eelgrass. The
DEIR should evaluate the threshold of tidal range and substrate conditions that eel
grass requires to assess where it might start to grow as sea level rises. This would be
important to make sure that those areas do not get dredged.
It would be helpful if the DEIR discussed historical and current dredging needed
offshore of Sausalito to help determine if it will be needed to maintain some nearshore
amenities such as boat harbors and/or provide access for deep draft boats to various
facilities or harbors in upper Richardson Bay.
Historically Upper Richardson Bay was frequently dredged to the drawbridge that used
to exist along the old Redwood Highway in upper Richardson Bay as documented in
MCOP report on Bothin Marsh Geomorphology, Ecology, and Conservation Options
Chapter 3: Environmental History of Intertidal Habitats in Richardson Bay with
Emphasis on Bothin Marsh (Collins, LM, PR Baye, and J Collins. 2018). Sediment
supplied from Coyote Creek and Arroyo Corte Madera del Presidio contributes to the
shallowing of Richardson Bay and the DEIR does not discuss how nearshore
bathymetry will be influenced during SLR. These are important off site impacts that
should be evaluated in the DEIR.
Dredging issues and its potential mitigation are adequately discussed or evaluated in
the DEIR and therefore the determination that the 2040 GP will not have adverse
impacts is not supported. The following citations exemplify concerns that future
dredging might need mitigation especially if it affects local sensitive biological
communities that are trying to adapt to changing habitat conditions because of SLR.
DEIR, P 3.3-15, “Impact BIO-1 Development facilitated by the proposed 2040
General Plan would not have a substantial adverse effect, either directly or through
habitat modifications, on candidate, sensitive, or special-status species.”
DEIR, P 3.3-16. “Other policies found in the general plan recognize the importance
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of protecting valuable wildlife habitat. Policy W-4.2 and Program W- 4.2.2 call for
preservation and enhancement of the open waters and habitats found in
Richardson’s Bay, which have high ecological value for marine species such as
eelgrass (Exhibit 3.3-3).”
DEIR P 3.3-16. “As discussed in the Existing Setting section, no sensitive biological
communities are present within the Sausalito Planning Area, and therefore, would
not be impacted by implementation of the proposed 2040 General Plan.”
“While not always documented as sensitive natural communities in the CNDDB,
streams, rivers, estuaries, and eelgrass beds are of high concern because they
provide unique aquatic habitat for many endemic species, including special-status
plants, birds, invertebrates, amphibians and fish species. These aquatic habitats
oftentimes qualify as protected wetlands or jurisdictional waters and are protected
from disturbance through the Clean Water Act.”
II.C-4. Possible Impacts and Mitigation of Projects that Disturb or Erode
Toxic Soils
The potential for shore erosion increases if levees or fill are increased in height and
subjected to higher wave energy from SLR. Nowhere is it stated how the Marinship area
will be protected from sea level rise so it is not possible to evaluate the influence of
development when surely some kind of shoreline containment will be needed. If the
soils of the fill are disturbed, either through erosion or mitigation projects, especially if
the mitigation projects are large-scale like what will be required for removing all the
older fill, there is a chance contaminants will be released. The following citations
describe issues regarding impacts and mitigation projects dealing with contaminated fill
in Marinship.
GP5, P 166, “To address these sources, the City of Sausalito’s Stormwater Pollution
Prevention Program targets construction and new development to retain runoff onsite and implement certain measures.”
It is improbable that contaminated water will be retained on site if contaminated fill is
being removed. The DEIR need to describe what will be done if this kind of mitigation
activity is conducted as advised by the 2040 GP.
DEIR P 3.6-15. “Impact GEO-4 Development facilitated by the proposed 2040
General Plan would not result in substantial soil erosion or the loss of topsoil.”
DEIR P 3.6-16. “In addition to compliance with mandatory NPDES permit and
Sausalito Municipal Code requirements, implementation of proposed 2040 General
Plan policies and programs would further reduce the potential erosion and loss of
topsoil from construction-related soil disturbance. As such, potential impacts related
to erosion and loss of topsoil would be reduced to less than significant levels.”
“Erosion” includes wave erosion of coastal shores. The DEIR does not make it clear
how the code will protect against future wave erosion because they do not describe
what will be applied to the levees or fill along the shoreline to minimize wave energy as
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sea level rises.
DEIR, P 3.8-1 “HAZARDS AND HAZARDOUS MATERIALS”
“This section of the DEIR analyzes impacts associated with exposure to hazards and
hazardous materials within the Planning Area, resulting from buildout of the
proposed 2040 General Plan. Specifically, the analysis addresses impacts related to
hazardous materials use and transportation, accidental release of hazardous
materials, new development or redevelopment on contaminated sites, air traffic
hazards, and interference with emergency response and evacuation plans. Common
contaminants that may be present in Sausalito include lead, oil, tar, solvents,
pesticides, and contaminated soil and groundwater.”
DEIR, P 3.8-11. “Program HS-1.4.7: Phase 1 Reports. Require, at minimum, a
Phase 1 hazardous materials assessment for all future development or
redevelopment projects on sites located within the Marinship area or on sites with a
known history of industrial uses (such as gas stations).”
What will be the aerial extent, depth, type, and cost of testing that will establish a
threshold for determining whether it is feasible to protect existing and future
development in Marinship. It is unclear if more fill is going to be placed everywhere on
Marinship or if all the contaminated and historical fill is first going to be excavated and
removed from site?
Alternatively it has not been clarified if high levees or flood walls are going to be used
instead and if so, what will the necessary depth and extent of soil disturbance to
construct the levees or walls will be for shoreline containment projects. The DEIR does
not provide discussion or evaluation of these important mitigation aspects that will be
needed to protect increased development.
DEIR, P 3.8-15. Conclusion
“While development envisioned by the proposed 2040 General Plan could result in
an incremental increase in transportation, use, and disposal of hazardous materials
in the Planning Area, future projects would be required to comply with requirements
and regulations set forth by the USDOT, Caltrans, CHP, local CUPA, and SMFD.
Therefore, impacts related to transportation, use, and disposal of hazardous
materials would be less than significant.”
Transportation of unquantified but probably calculable large quantities of contaminated
fill would will have to be transported through local communities, creating construction
traffic, noise and environmental disturbance. If a massive amount of fill is going to be
removed the DEIR should provide quantitative estimates for the extent and volume that
will be necessary to excavate, transport, and dispose at a toxic waste site. A map
showing the aerial extent of proposed fill or mitigation projects should be provided, just
as the extent of proposed development is mapped out. In theory it seems that an EIR
should be conducted after investigations are concluded to assess the feasibility of
increased development in Marinship, not preceding it where it falsely conveys that all
impacts will be less than significant.
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DEIR, P 3.9-21. “Inundation by Tsunami.”
“Program HS-1.8.1 requires the city to review the effect of sea level rise, flooding,
and tsunamis on parcels that have an elevation of 25 feet or less above Mean Lower
Low Water level datum through the environmental review process. Program HS1.9.3, requires submittal of shoreline development site plans to identify areas of the
parcel subject to flooding and wave action. Lastly, as specified in Program
HS-2.1.7, the city is required to develop an action plan to identify how the city will
address the potential release of pollutants within the city’s flood hazard and tsunami
zones, should they become inundated. Therefore, potential impacts would be less
than significant.”
Reviewing the effect of sea level rise does not mitigate its impacts to less than
significant. See earlier comments regarding Tsunami inundation that discuss the lack of
analysis of future submergence issues relative to SLR and emergency regress routes. It
is unlikely that the City’s action plans to identify how the city will address the potential
release of pollutants within the city’s flood hazard and tsunami zones incorporates longterm actions that address greater impacts and extent of flooding and contamination by
2040 from future SLR/tsunami flooding. The future scenarios will involve longer duration
of inundation and probable submergence of emergency access/evacuation routes
unless there are mitigation projects proposed that are not clarified in the DEIR.
DEIR P 3.8-18. “Impact HAZ-6 Development facilitated by the proposed 2040
General Plan, in combination with past, present, and reasonably foreseeable
projects, would not result in significant cumulative impacts with respect to hazards
and hazardous materials.”
“This analysis evaluates whether impacts of the proposed 2040 General Plan,
together with impacts of cumulative development, would result in a cumulatively
significant impact with respect to hazards and hazardous materials. . . under the
proposed 2040 General Plan would be required to comply with requirements and
regulations set forth by the USDOT, Caltrans, CHP, the local CUPA, and SMFD
related to transport, use, and disposal of hazardous materials. All cumulative
projects would be subject to similar requirements and regulations set forth by the
same and similar agencies for each projects’ own jurisdiction. Cumulative projects
will also be required to implement a SWPPP and comply with the CCR during
construction, site grading, excavation operations, and building demolition. For these
reasons, impacts of the proposed 2040 General Plan on hazards and hazardous
materials are not cumulatively considerable and the cumulative impact would be
less than significant.”
For the variety of reasons stated above the DEIR does not justify from their analysis that
impacts will be less than significant from extensive excavation projects of contaminated
fill, sewage and storm drain repair or relocation projects, and surface water and
groundwater pumping that will likely become necessary with SLR.
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II.C-5. Possible Impacts and Mitigation of Projects that Address Ground
Failure, Very High Liquefaction Potential, Violent Seismic Shaking,
and Landslides
The type of mitigation needed to treat potential hazards associated with ground failure
have been discussed and identified by EIP’85. The projects will require soil disturbance
and additional fill and EIP’85 raised concerns about cost and feasibility. Although
mitigation needs are foreseeable, the DEIR did not evaluate the environmental impacts
of necessary activities to protect increased or existing development in Marinship. EIP’85
raises concerns about the practicality and cost of the mitigation that would be needed.
In Table 1 on P 8 of EIP’85 a list of known hazards in Marinship was provided:
1. “Existence of younger bay muds”
2. “High water table”
3.” Seismic ground shaking for Richter 8+ earthquake; weak to strong”
4.”100-year flood zone”
5. “Subsidence of fill over mud"
Oddly, the high water table hazard was not evaluated in the DEIR. For example, there is
no section in the DIER that addresses the potential of a rising water table and its
potential effects on existing or future development and infrastructure. Nor does it
discuss potential investigative actions such as borings or mitigation actions that would
reduce the risks or the associated impacts that could cause adverse environmental
impacts. The changing level of hazard associated with increasing height of groundwater
table with SLR, as Marinship subsides, and the resulting increased saturation of Bay
Mud causes seismic shaking to be called out as a concern by EIP’85. The DEIR does
not identify specific or a suite of mitigation actions that will be necessary to protect
existing and proposed increases in development in Marinship from ground failure or
liquefaction projects from seismic shaking and landslides.
P 12. “Liquefiable Sands”
“Clean, loose, saturated sands, within 50 feet of the ground surface are the
sediments most likely to cause structural damage if they liquefy Therefore, it is
important that a boring used as a major data source extend at least 50 feet below
ground level.”
“Bay Mud/Settlement”
“The younger bay sediments include bay mud, which does not liquefy, but which can
contribute to ground displacement during earthquakes. This creates a subsidence
hazard. Layers or pockets of clean, loose (low density) sand occur within the
younger bay sediments. This, combined with a water table depth of less than 10
feet, defines an area that is considered moderately liquefaction-prone, by the USGS”
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EIP’85 P 7.
“Ground surface failure, such as lurching, can be mitigated by proper site
preparation in building areas and by providing adequate building setbacks from the
bay shore channel banks. Such site preparations would require re-compaction of
existing fill and slope protection of additional fill. Although the techniques are well
understood and are part of current engineering practices, the costs involved do not
make them practical for small scale infill construction. . . If the structures on the site
are no more than four stories high, the impact of ground shaking could be reduced
through foundation and structural design. As with lurching prevention, foundation
design may involve measures too expensive to be practical for small infill
construction. Driven pile foundations would need to be scores of feet deep to pass
through the soft bay mud to more substantial substrata.”
DEIR P 3.6-3.
“Ground shaking is often the greatest cause of physical damage. Buildings and utility
facilities may suffer severe damage or collapse if not properly designed to withstand
shaking. The city's proximity to fault zones and other potentially active faults
suggests a high probability that a strong earthquake will occur.”
“Areas underlain by soft sediment, such as Bay Mud, are most susceptible to
amplified ground shaking and damage to structures. As part of the development of
several areas along the city’s coastline, fill has been placed over Bay Mud, making
these areas more likely to experience substantially stronger ground shaking than
nearby areas underlain by bedrock at a shallow depth.”
Marinship and a portion of the area to the west of the MSA has seismic shaking rated as
violent and the remainder of the hills to the west are rated as very strong shaking as
depicted in the DEIR Exhibit 3.6-2. The previous discussion under seismic hazards
about potential differential subsidence issues that result from different types of fills and
underlying substrata is not addressed in the DEIR. To ameliorate the impacts to existing
or future development of strong to major seismic consequences, excavation and recompaction of soil has been recommended by EIP’85, but the scope and magnitude of
disturbance that will be required for this mitigation project of this size throughout the
Marinship fill has not been described in scope or evaluated for impacts in the DEIR.
DEIR, P 3.6-4.
“Ground failure effects include landslides, rock falls, subsidence, liquefaction,
and ground lurching in areas not actually ruptured by a fault. . . .ground surface
displacement due to loss of strength or failure of underlying materials. . .
Moisture content and groundwater levels are important in assessment of ground
failure potential. . “
As climate changes and SLR continues to alter conditions by 2040 and beyond, the
moisture content of the soils and fill in and around Marinship will increase the potential
for ground failure, as described above in the DEIR. Mitigation for increased groundwater
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will be required for a number of reasons, e.g. to protect structures, to reduce
contaminant spread, to reduce flooding, to minimize seismic shaking. It will be
increasingly needed as sea level rises for most of the existing Marinship landscape.
Without this, the proposed future development is not protected, yet the DEIR does not
provide details of the scope, magnitude and type of mitigation projects that area needed
to deal with future changes in sea level over the sort- or long-term planning horizon.
DEIR, P 3.6-13.
“Impact GEO-1 Development facilitated by the proposed 2040 General Plan would
not directly or indirectly cause substantial adverse effects, including the risk of loss,
injury, or death from seismic events.”
“Development under the proposed 2040 General Plan would result in additional
residential and nonresidential development within the city. As such, additional
residents and employees would be potentially exposed to the effects of fault rupture,
seismic ground shaking, liquefaction, subsidence, and landslides from local and
regional earthquakes. Structures that would be built on steep slopes could be
exposed to an existing risk of landslide or, if improperly constructed, could
exacerbate existing landslide conditions. New structures built under the proposed
2040 General Plan could also experience substantial damage during seismic
events.”
Even newer structures that comply with structural engineering standards that are built
on subsiding fill of variable consistency that will become increasingly submerged from a
rising groundwater table while subsiding during SLR will still be subject to seismic
shaking forces that can cause liquefaction of the bay sediments beneath the fill. These
hazards could isolate the community, making transportation to and from the “buildings
built to code” intractable. Utilities could become severely damaged and storm drain
clogging could increase if seismic shaking triggers landslides in the steep hillsides. The
consequences increase with SLR. The DEIR does not state how it will alter or fix the
existing fill, storm drains, utilities, and transportation corridors to mitigate for these
severe hazards. Without mitigation scenarios the existing policies dictate that Marinship
cannot be further developed. Without assessment of the kinds of proposed mitigation
impacts of increased development in either the 2040 GP or the draft EIR cannot be
determined to be less than significant.
DEIR, P 3.6-13.
“Potential structural damage and exposure of people to risk of injury or death from
structural failure would be further minimized by compliance with CBC engineering
design and construction measures. . . . In conclusion, compliance with mandatory
CBC requirements and implementation of proposed 2040 General Plan policies and
programs, would reduce potential for loss, injury, or death in the event of a
seismic event.”
It is not specified whether the compliance measures address construction on antiquated
fill that plus that is subject to differential settlement, is subsiding, is subject to inundation
from SLR, Tsunami inundation, that contains known and unknown contaminant sites
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and pervasive toxic materials used in construct of the initial fill. It is not clear what
compliance requires to mitigation all these issues and if SLR by 2040 will not cause
significant impacts to structures. A SLR threshold of elevation should be identified for
establishing the minimum ground elevation for grading of fill for construction of
buildings. These issues are not satisfactorily addressed or evaluated in the DEIR to
claim that impacts would be reduced to less than significant.
DEIR, P 3.6-14.
“Impact GEO-2 Development facilitated by the proposed 2040 General Plan would
not result in a significant impact related to development on unstable geologic units or
soil, or result in on or offsite landslides, lateral spreading, subsidence, liquefaction,
or collapse.”
“Certain geologic units present in the Sausalito Planning Area could have the
potential for landslides, slope instability, and liquefaction. Other geologic hazards,
such as subsidence, lateral spreading, or collapse, could also be present in the
Planning Area. Development allowed under the proposed 2040 General Plan could
occur within areas containing unstable geologic units. One of the 2040 GP
recommendations was to map local geology and geologic hazards for both slope
stability and seismic hazards. The hazard maps would assist the city in identifying
public drainage systems that need updates and repairs. The maps are also likely to
identify open space areas upslope of city infrastructure or residential structures that
have a potential for failure. Such areas could then be prioritized for stabilization
measures to minimize or eliminate future failures."
If this is the case, then it would be wise to do an analysis of the requirements first to
establish if the hazards can be mitigated before zoning an area developable and
conducting an EIR. Use the maps to establish what is developable, state the mitigation
requirements, and then conduct the EIR. This has not been done in the DEIR. No
mitigation requirements or projects for minimizing the hazards of liquefaction and
seismic shaking of the Marinship fill has been described.
DEIR, P 3.6-14
“Other geologic hazards, such as subsidence, lateral spreading, or collapse, could
also be present in the Planning Area. Development allowed under the proposed
2040 General Plan could occur within areas containing unstable geologic units.”
The fill has been identified as subsiding, subject to violent earthquake shaking and
liquefaction, and flooding from SLR, where the additional elevated groundwater table
will increase the negative consequences of liquefaction. Its description defines it as an
unstable unit.
On P 3.6-15, the DEIR determines
“that with implementation of the programs in the 2040 General Plan that “With the
implementation of the policies and programs in the proposed 2040 General Plan,
as well as applicable State and local codes, potential impacts as associated
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ground instability or failure would be less than significant.”
This determination is unfounded because a description and evaluation of
implementation projects and their impacts is not evaluated in the DEIR. The DEIR
should describe the mitigation needed and potential impact s of stabilizing the expanse
of fill or decide not to develop it. Accommodating SLR by to building new tidal marsh
habitat is an alternative action to consider. That could have environmental benefits.
DEIR P 3.6-15.
“New development constructed on expansive soils could be subject to damage or
become unstable when underlying soil shrinks or swells. There is generally a low to
moderate risk of damage from expansive soils throughout most of the city, though
risk of damage is moderate to high in low-lying areas along Richardson’s Bay.
Typical measures to treat hazardous soil conditions involve removal, proper fill
selection, and compaction. In cases where soil remediation is not feasible, the CBC
requires structural reinforcement of foundations to resist expansive soil forces.
Compliance with requirements of the CBC would reduce impacts related to
expansive soils to a less than significant level.”
Mitigation of removal of fill or soil poses the potential danger of exposing and disturbing
toxic soils and materials in the fill. Also, increasing the weight of material on the existing
fill could subsequently increase subsidence rates of the underlaying bay muds, marsh
peats and other variable types of fill. The mitigation of removing contaminated fill and
placing new it has impacts of its own that need to assessment in the DEIR. This has not
been done.
DEIR P 3.9-21. “Inundation by Flooding”
“As described under Impact HYD-6, the portions of the Sausalito Planning Area
adjacent to Richardson’s Bay are located within FEMA designated 100-year flood
zones with a 1 percent chance of being flooded in any given year and 500-year flood
zones with a 0.2 percent of being flooded in any given year. However, as detailed
under Impact HYD-6, the proposed 2040 General Plan contains policies and
programs specifically designed to address flood hazards. In addition, the Sausalito
Municipal Code contains rules and regulations to reduce the risks of flooding.
Further, Program HS-1.8.1 requires the city to review the effect of sea level rise,
flooding, and tsunamis on parcels that have an elevation of 25 feet or less above
Mean Lower Low Water level datum through the environmental review process. As
such, development anticipated under the proposed 2040 General Plan located in
flood hazard zones are not expected to be substantially inundated such that there
would be a release of pollutants due to inundation. Therefore, potential impacts
would be less than significant.”
All earlier comments regarding tsunami inundation and the need for models of future
SLR that help predict long- and short-term flooding apply here. Future grading
elevations will be needed and the flood maps should be used to help determine what
those likely elevations will be and what the extent of flooding will be. Without these kind
f tools appropriate mitigation cannot be realized. The FEMA map does not serve the
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DIER well as tool that guides the DEIR well, because it obscures the determination of
the impacts by not providing a picture of the future.
II.C-6. Possible Impacts and Mitigation of Projects for Future
Pumping to Drain Flooded Land and Dewatering of Contaminated
Surface and Groundwater
With climate change and SLR, groundwater will become elevated. If fill is not elevated,
the ground will be increasingly submerged, if sea walls or levees are used to contain the
land from the SLR pumping of groundwater, from trapped rainfall, and flooding from
storm drains, will be needed. Even if the contaminated fill is entirely replaced with clean
engineered fill, storm runoff from the urban landscape will likely contain contaminants. If
the fill is not replaced and if the sewer and storm drain system is not redesigned or
relocated, the emerging groundwater will probably be highly contaminated and pose a
significant health threat. If fill is used, there may be places where it is not high enough
and storm and rain water will still get trapped and pumping will still be a necessity.
Needs for pumping and/or dewatering the saturated ground will increase with SLR.
The DEIR needs to evaluate the kinds of mitigation projects that will address these
issues and then evaluate the potential impacts of the projects. Until this is accomplished
the determinations by the DEIR that the 2040 GP will not have significant environmental
impacts are unsound.
The citations below refer to potential mitigations discussed in the DEIR that pertain to
dewatering and pumping.
DEIR, P 3.3-17.
“Subsequent development under the proposed 2040 General Plan, primarily
adjacent Richardson’s Bay, could result in direct or indirect effects on estuarine
habitat and other sensitive marine communities. Federally protected wetlands and
other Waters of the United States and/or State could be affected through direct
removal, filling, hydrological interruption (including dewatering), alteration of bed and
bank, and other construction-related activities.”
DEIR, P 3.3-18.
“2040 General Plan includes policies and programs designed to protect riparian
habitat and other sensitive natural communities, as well as protect wetlands and
Waters of the United States and/or Waters of the State. Policy W-4.2 and Program
W-4.2.2 require the preservation and enhancement of open waters and ecosystem
of Richardson’s and San Francisco Bays. Policy W-4.3 calls for the preservation of
the undeveloped open shoreline and shoreline habitat.”
The very likely need to create shoreline containment projects along the Marinship
shoreline will require dredging or potential buildup of levee or fill material in the
baylands protected by the State of California. Since no kind of SLR adaptation or
containment strategies are discussed in the DEIR for making the 2040 GP feasible, the
potential impacts of hydrological interruption and construction related activities on
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protected Waters of the State cannot be ascertained.
Per DEIR, P 3.9-15. “Dewatering”
“Construction activities associated with future development, including excavation
and trenching, may encounter shallow groundwater. If shallow groundwater is
encountered, dewatering of the excavation or trenching site may be required. If
improperly managed, these dewatering activities could result in discharge of
contaminated groundwater.”
As sea level rises and water table elevation increases, the likelihood of spreading
contaminant plumes to other areas will also increase, including to areas west of
Bridgeway. It is not apparent that the DEIR did any kind of analysis of the effects of
groundwater that will rise and increase in elevation in the fill with SLR, adversely
affecting the existing and proposed Marinship development. The enlarging extent and
volume of groundwater will spread contaminants as plumes and as groundwater
converts to surface water when soils are saturated. Increased water at building
foundations, the potential effects on other infrastructure, and the hampering of
transportation needs to be described and evaluated in the DEIR, so that mitigation can
be considered for potential pump facilities and disposal. Once the groundwater table is
the same level as the surface of the fill, there will be far more runoff to pump because
water cannot percolate into already saturated ground. The volume of the water that will
need to be pumped and disposed of will probably increase over the planning horizon
because of the influence of SLR. Dewatering may also have to be very focused toward
some of the known contaminant hazard sites.
Other concerns listed by the DEIR exemplify the potential need for pumping and
dewatering.
DEIR, P 3.6-4,
“Liquefaction is more likely to occur in areas with a shallow water table.”
DEIR, P 3.9-22,
“Impact HYD-8 Development facilitated by the proposed 2040 General Plan
would not conflict with or obstruct implementation of a water quality control plan
or sustainable groundwater management plan.” . . .”construction and operation
of development facilitated by the proposed 2040 General Plan would be required
to comply with CWA, the proposed 2040 General Plan policies and programs, the
Sausalito Municipal Code, and the mandatory NPDES permit requirements.
Therefore, future development under the proposed 2040 General Plan at
construction and operation would not violate any water quality standards or
waste discharge requirements or otherwise substantially degrade surface or
groundwater quality, in compliance with the San Francisco Bay Basin Plan. As
such, implementation of the proposed 2040 General Plan would result in a less
than significant impact relative to this topic.”
It is not possible to state this unless mitigation strategies are evaluated.
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DEIR, P 3.9-22,
“Cumulative development contributes to an incremental increase in impervious
surfaces that could introduce pollutants that are typically associated with urban
runoff into the stormwater and/or contribute to cumulative flood conditions in the
watersheds. Cumulative development could also contribute to water quality
impacts in the watersheds from construction activities.”
II.C-7. Possible Impacts and Mitigation needed for Repair, Redesign, or
Realignment of Bridgeway
The following citations provide background information about Bridgeway along the west
edge of the MSA boundary.
DEIR, P 3.10-8,
“The proposed 2040 General Plan would retain the existing roadway patterns and
does not propose any new major roadways or other physical features that would
create new barriers to connectivity in the Planning Area. Further, development under
the proposed 2040 General Plan would be located on sites either developed,
underutilized, or near existing residential, commercial, and industrial uses.”
It is uncertain how retaining Bridgeway and other roads in Marinship will be
accomplished when its frequency of flooding will increase with future subsidence, SLR,
backwater flooding, and high groundwater. As depicted in Figure 16 and Figure 21 there
are numbers of SLR scenarios that show Bridgeway will be flooded or submerged. This
may happen sooner than later because of problems with the antiquated failing storm
drains in the subsiding fill. The storm drain system needs to be redesigned in
coordination with redesign of Bridgeway, in the DEIR, to deal with the essential needs of
reducing flood hazards and maintaining Bridgeway as a designated emergency
evacuation route for Marinship and Sausalito. Flooding will essentially render Bridgeway
as a barriers unless redesign or relocation mitigation actions are taken. If fill, levees, or
sea walls are used to protect Bridgeway – the previous discussion of lack of impact and
mitigation analysis applies to the DEIR. As seen in the statements below, the DEIR
does not address the need of addressing impacts of increasing SLR, groundwater,
subsidence and poor storm drainage, thus they do not conduct an analysis of impacts of
projects to remedy these hazards that will be unquestionably needed for the 2040
planning horizon if not sooner, otherwise the increased development in Marinship will be
at undue risk.
DEIR, P 3.10-10,
“Impact LUP-3 Development facilitated by the proposed 2040 General Plan, in
combination with past, present, and reasonably foreseeable projects, would not
result in significant cumulative impacts with respect to land use.”
“This analysis evaluates whether the impacts of the proposed 2040 General Plan,
together with the impacts of cumulative development, could result in a cumulatively
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significant impact with respect to land use. This analysis then considers whether
incremental contribution of impacts associated with the implementation of the
proposed 2040 General Plan would be significant. Impacts LUP-1 and LUP-2,
implementation of the proposed 2040 General Plan would not physically divide an
established community or conflict with any land use plan, policy, or regulation within
or outside the City of Sausalito, adopted for the purpose of avoiding or mitigating an
environmental effect. As such, development anticipated under the proposed 2040
General Plan would not create substantial land use impacts.”
“Development is likely to continue occurring in the surrounding Cities of Mill Valley,
Tiburon, Larkspur, and San Rafael. However, most of this development would take
place in urbanized areas as in-fill development and not require significant land use
changes that would create land use conflicts, nor would they divide existing
communities.”
The DEIR should describe how the various transportation corridors such as Shoreline
Highway State Route 1 and Highway 101 near Manzanita Marsh in other municipalities
such as Tam Valley and Mill Valley will adapt, especially where SLR is already causing
well-documented submergence. The findings in the citations above are challenging to
accept in light of the essential needs of mitigation that will shortly be required to keep
people out of harm’s way. Figure 21 shows the extensive amount of flooding from a
FloodFactor 30 projection from now with a 100 year storm. These future projections are
not discussed or considered in the DEIR.
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DEIR P 3.14. – 16.
“According to the CEQA Guidelines Appendix G, the proposed project would have a
significant impact on transportation if it would:”


“Conflict with a program, plan, ordinance, or policy addressing the circulation
system, including transit, roadway, bicycle, and pedestrian facilities;”



“Conflict or be inconsistent with CEQA Guidelines Section 15064.3, subdivision
(b);”



“Substantially increase hazards due to a geometric design feature (e.g., sharp
curves or
dangerous intersections) or incompatible uses (e.g., farm equipment); or”



“Result in inadequate emergency access.”

Within the planning horizon of 2040 and beyond, emergency evacuation access will be
inadequate under certain SLR storm surge and precipitation scenarios. Marinship,
nearby areas, and segments of Bridgeway will also be affected by other sources of
flooding such as backwater from creek and storm drains. These issues, as discussed
previously in this review, are not fully addressed in the DEIR for impacts of likely
mitigation that will be needed for clean up in the event of flooding or for projects to
relocate and/or elevate the road to prevent future flooding and subsidence.
Transportation and hiking/biking along the Bay Trail system needs to be considered as
well. The Bay Trail connects with other municipalities and jurisdictions, such as MCOS
to the north of Coyote Creek in Tam Valley. MCOS is currently planning a SLR
Adaptation Project in Bothin Preserve where the Bay Trail runs along the shoreline. The
Trail is frequently flooded during higher tides and King tides. They are developing plans
that might have alterations in the present alignment of trail.
It is not stated in the DEIR how the 2040 GP will adapt the Bay Trail or other
transportation corridors to SLR to prevent flooding by the 2040 planning horizon and
beyond.
In my opinion, there should be concerns about accepting the conclusions of the DEIR,
because it could result in inadequate emergency access and potentially conflict with
other SLR adaptation plans, programs, or ordinances addressing the circulation system,
which would not be in compliance with CEQA guidelines.
II.C-8. Possible Cumulative Impacts from Tidal Prism Displacement Effect
from Potential Shoreline Containment Projects needed for
SLR/Subsidence Mitigation
The construction of higher levees and placement of higher landfill can cause tidal prism
displacement that can have impacts elsewhere. This has been established and
discussed in published literature by Ruo-Qian Wang, Mark Stacey, Liv Muir Meltzner
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Herdman, Patrick L. Barnard & Li Erikson in The Influence of Sea Level Rise on the
Regional Interdependence of Coastal Infrastructure (March 2018), available at
(https://doi.org/10.1002/2017EF000742).
Their study examined the impact of local shoreline development on regional flood risks
and considers SLR scenarios of up to 1.5 m (69”) using a large‐scale numerical model
for San Francisco Estuary. The purpose was to better understand the influence of local
estuarine shoreline infrastructure planning on associated SLR flood risk. They show that
measures to prevent flooding along an embayment shoreline in one location or subregion may increase inundation elsewhere in the estuary and that particular protection
actions can have disproportionate impacts at others.
The network of interactions were found to occur not only within sub-basins of the
Estuary, but also across the greater geographic extent from one end of the Bay to the
other, and local jurisdictions may have either reciprocal relationships with or asymmetric
impacts on one another. Importantly, the nature of the interaction network is now seen
to evolve with SLR. Interactions are purely sub-regional at current sea level, but with
higher sea level (e.g., 3.28’ of SLR), not only do the sub regional interdependencies
strengthen but regional interdependences also emerge.
Wang et al. broadly characterized future shoreline protection strategies as two types:
accommodation and containment.
''Accommodation” refers to a shoreline strategy that allows rising coastal waters to
inundate new areas (make way for the bay), which in many cases will create broad
shallow regions along the estuarine perimeter. “Containment” refers to strategies that
maintain existing shorelines through the construction of barriers to contain the estuarine
waters based on the current configuration of the shoreline. The distinction between
accommodation and containment becomes particularly pronounced under modeling
scenarios of future sea levels, where increases in water levels would lead the estuarine
waters, if not contained, to inundate new regions.
For the purpose of this review and this hydrodynamic effect is here referred to as the
“tidal prism deflection effect” that occurs from extensive shoreline containment actions
that may involve higher levees, extensive and higher land fill, and /or sea walls. These
are the kind of remedies that will likely be under consideration for the future of Sausalito
shoreline and the artificial fill of Marinship.
In the diagram below, Wang et al. show the increasing impact between the 9 Bay Area
Counties if one of them protects their entire shoreline by containment methods. The red
arrows show linkages when the penetration distance of new landward inundation is
greater than 197‘ (60 m). Wang et al. show four scenarios in Figure 22. Different sea
level rise projections of 0 m (present day sea level), 0.5 m (1.64’), 1.0 m (3.28’), and
1.5m (4.92). The arrow points to the county that receives elevated sea level impacts
and the thick opposite end is at the county that takes full containment action of its
shoreline. The color of the arrow shows the average penetration distance of the total
flood water change, and the scale and color bar to the right is show the distance of
increased SLR penetration. In general, as sea levels rise, the effects of shoreline
interventions become larger and more geographically distributed.
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Their model shows that Alameda County perhaps provides the most glaring example of
this dynamic, as the impacts on water level are highly localized under current sea
levels, but the influence of the county maintaining its shoreline begins to extend
throughout the Bay and becomes increasingly intense in the southern part of the Bay,
as sea level is increased by 1 or 1.5 m over the present day. The model shows that if all
of the Marin County applied shoreline containment, San Mateo County would have
impacts, whereas Marin County would have impacts if all of the Napa County shoreline
was contained. These cumulative impacts are not discussed or evaluated in the DEIR.

Clearly, it would be unwise not to evaluate the impacts of needed accommodation or
containment strategies within the nearby local municipalities of Marin County and the
regional jurisdictions along the shoreline of the San Francisco Estuary. An appropriate
effort for planning for SLR and for developing city-wide general plans will require
extensive inter and intra county collaboration to prevent unwanted and unexpected
impacts of local SLR protection efforts.
Specific to Richardson Bay, the question must be raised about whether the tidal prism
deflection effect for containing the Sausalito shoreline could influence SLR and other
planned marsh adaptation or containment plans and specs at other locations in upper or
eastern Richardson Bay. This potential cumulative and off-site impact of increased
development in Marinship which would clearly need some kind of containment strategy
has not been evaluated in the DEIR. The impacts could potentially have adverse
impacts to marsh restoration projects that are being planned in nearby Marin Open
Space Bothin Marsh that is already showing signs of increased submergence, and
could potentially influence sensitive and/or threatened species in other Richardson Bay
marsh locations such as Manzanita Marsh.
DEIR, P 3.3-14,
“The proposed project would have a significant impact related to biological resources
if it would:”


“Have a substantial adverse effect, either directly or indirectly through habitat
modifications, on any species identified as a candidate, sensitive, or specialstatus species in local or regional plans, policies, or regulations, or by the
CDFW or USFWS;”
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The DEIR should clarify if sensitive species could be affected by the tidal prism
displacement effect from necessary changes that would have to be implemented for
shoreline containment (increased levee and/or fill heights) to protect existing and future
Marinship development. This is not evaluated in the DEIR.
DEIR, P 3.3-14,


“Have a substantial adverse effect on any riparian habitat or other sensitive
natural community identified in local or regional plans, policies, regulations or
by the CDFW or USFWS;”



“Have a substantial adverse effect on federally protected wetlands as defined
by Section 404 of the Clean Water Act (including, but not limited to, marsh,
vernal pool, coastal, etc.) through direct removal, filling, hydrological
interruption, or other means;”

The tidal prism displacement effect could adversely influence sensitive communities in
other marshes in Richardson Bay or accelerate the rate drowning of tidal wetlands that
are already at risk in upper Richardson Bay. This is not evaluated in the DEIR.
DEIR, P 3.3-14.
“Conflict with the provisions of an adopted Habitat Conservation Plan, Natural
Community Conservation Plan, or other approved local, regional, or State habitat
conservation plan.”
It is not clear how proposed increases in development and the shoreline containment
projects that will be necessary to protect them will impact other local to regional
conservation plans, because the potential protection strategies are not discussed in the
DEIR.
DEIR, P 3.3-19,
“Impact BIO-6 Development facilitated by the proposed 2040 General Plan, in
combination with past, present, and reasonably foreseeable projects, would not
result insignificant cumulative impacts with respect to biological resources.”
“This analysis evaluates whether the impacts of the proposed 2040 General
Plan, together with the impacts of cumulative development, would result in a
cumulatively significant impact on special-status species; wetlands and other
Waters of the Unites States and/or State; or other biological resources protected
by federal, State, or local regulations or policies. This analysis also determines if
the impacts are significant on special status species. . . . Additional development
may also contribute to degradation of the aquatic habitat found in Richardson’s
and San Francisco Bay throughout the region, including the Sausalito Planning
Area. The proposed 2040 General Plan proposes no substantive changes in land
use that would result in significant impacts to biological resources. . . Therefore,
cumulative impacts would be less than significant.”
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The DEIR analysis fails to consider the impacts of displaced tidal prism and potential
necessary dredging and/or fill extending into protected State waters for potential
necessary flood protection if levees are needed and land fill is altered along the
Marinship shoreline. It also fails to consider the influence of increased weight of fill
(needed for flood protection) on increasing subsidence rates and therefore increasing
potential flood frequency that has been evaluated and predicted by others (FloodFactor,
ART, and OCOF for example), which could change in rate based upon increased weight
of fill and and/or increased tidal prism.
The DEIR should address whether the sphere of influence should be greater due to the
potential displaced tidal prism effect if levee and fill height for shoreline containment is
used to protect against flooding. This is not discussed in DEIR.
DEIR, P 3.6-17,
“Impact GEO-7 Development facilitated by the proposed 2040 General Plan, in
combination with past, present, and reasonably foreseeable projects, would not
result in significant cumulative impacts with respect to geology, soils,
seismicity, or paleontological resources.”
If mediations projects are not conducted to replace and elevate the Marinship fill, storm
drains, and leaking sewage pipes continued subsidence and SLR will cause cumulative
impact to Richardson Bay and the Marinship development. If mediation projects are
conducted on all these issues, the DEIR has not established what they will be or if
cumulative impacts will occur. Moreover, the displace tidal prism effect has not been
determined to establish if it will have negative impacts on sensitive habitat, particularly
in upper Richardson Bay where marshes are already showing negative effects of SLR.
DEIR, P 3.9-23,
“Impact HYD-9 Development facilitated by the proposed 2040 General Plan, in
combination with past, present, and reasonably foreseeable projects, would not
result in significant cumulative impacts with respect to hydrology and water
quality.”
“This analysis evaluates whether the impacts of the proposed 2040 General Plan,
together with the impacts of cumulative development, would result in a cumulatively
significant impact on hydrology or water quality. This analysis then considers
whether incremental contribution of the impacts associated with the implementation
of the proposed 2040 General Plan would be significant. Both conditions must apply
for cumulative impacts to rise to the level of significance. Cumulative development
contributes to an incremental increase in impervious surfaces that could introduce
pollutants that are typically associated with urban runoff into the stormwater and/or
contribute to cumulative flood conditions in the watersheds.”
“Cumulative development could also contribute to water quality impacts in the
watersheds from construction activities.”
. . . “potential changes related to stormwater quality, stormwater flows, drainage,
71

Watershed Sciences, 8038 Mary Ave NW, Seattle, WA 98117

impervious surfaces, and flooding would be minimized by the implementation of
stormwater control measures, retention basins, infiltration, and LID measures,
and review by the city’s Public Works Department to integrate measures to
reduce potential flooding impacts… All cumulative projects would be subject to
similar permit requirements and would be required to comply with city ordinances
and proposed 2040 General Plan policies, as well as other water quality
regulations that control construction-related and operational discharge of
pollutants in stormwater...The water quality regulations implemented by the
RWQCB take a basin-wide approach and consider water quality impairment in a
regional context… For these reasons, impacts of the proposed 2040 General
Plan on hydrology and water quality are not cumulatively considerable and the
cumulative impact would be less than significant.”
See earlier comments throughout this review that deal with actions that will be
necessary that are not discussed in the DEIR to make development in Marinship safe
such that cumulative impacts would not occur.
DEIR, P 3.15-34,
“Impact UTIL-6 Development facilitated by the proposed 2040 General Plan, in
combination with past, present, and reasonably foreseeable projects, would not
result in significant cumulative impacts with respect to water supply, wastewater,
solid waste, and storm drain facilities.”
DEIR, P 3.15-36,
“All cumulative projects would be required to comply with city/County ordinances
and proposed 2040 General Plan policies, as well as other regulations that
minimize stormwater runoff, such as the Clean Water Act. For these reasons,
impacts of the proposed 2040 General Plan on storm drain facilities are not
cumulatively considerable and the cumulative impact would be less than
significant.”
The Projected Conditions 2040 map shown in Figure 16, demonstrates a cumulative
impact of flooding if the storm drain facilities are not evaluated and remedied for SLR
and for subsidence that will occur by 2040 and years beyond. It also does not account
for the increased elevation of the water table which will inhibit percolation and inhibit the
use of many LID policies and practices in the Marinship area.
The influence of sediment deposition within the culverts and their reduced capacity must
be considered and evaluated for flood impacts and maintenance frequency and cost in
years leading to the projected 2040 planning period. The impacts of backwater flooding
will be cumulative because they will impact among other things, transportation, public
safety, private property, public property, sediment disposal and potentially toxic
disposal, and soil disturbance for repairs or relocation.

72

Watershed Sciences, 8038 Mary Ave NW, Seattle, WA 98117

II.D. Even if the precise details of necessary accommodation projects
may not be known at this point, certainly the DEIR can identify the category
or types of projects that will likely be required (sea walls, levees, dredge/fill
etc.), and also the most likely locations of the projects based on projected
flood areas.
The DEIR does not adequately address which mitigations will be used to minimize
existing or future negative impacts in Marinship.
Other local Bay Area projects use SLR projections to develop long and short-term
planning actions and strategies. For example, Santa Clara County is looking to use
levees in their “Shoreline Protection Levee Project” for the South Bay, while the
Metropolitan Transportation Commission is looking into rerouting the highway in their
Highway 37 adaptation Study in the North Bay, and MCOS in their “Bothin Marsh SLR
Adaptation Project,” in Richardson Bay, is looking at modifying or removing some
levees, rerouting Coyote Creek Flood Control canal back into the Bothin Marsh to
enhance sediment deposition at the backshore, and possibly rerouting or elevating the
Bay Trail.
Using forecast models and a suite of mitigation options is essential for future planning
efforts. More local planners are relying on them to assess the multitude of issues that
will progressively challenge daily life, commerce, economy, and public safety in the Bay
Area. SLR scenario planning should be part of the DEIR analysis as well
Mitigation methods for protecting Sausalito’s existing nearshore and waterfront
developments from SLR, flooding, and subsidence are not discussed or evaluated
whatsoever in the DEIR. Whether likely future shoreline containment projects will be
constructed to protect the existing and/or proposed new developments should be
conveyed to the public.
An array of mitigation tools should be considered with potential impacts determined both
locally and collaboratively to establish if could affect other local or Bay-wide projects or
vice versa. These steps would be prudent in the DEIR.
The 2040 GP proposes that the City further explore ways to mitigate wave action
hazards. The mitigation actions suggested include:
2040 GP, P HS-18,
1. “Requiring engineering reports for breakwaters, including wave suppressers,
wave dampers, floating breakwaters.”
2. “Promoting and improving tidal flats to dissipate wave energy.”
3. “Requiring all new piers to be oriented to protect property from dangerous winds
from standard events.”
4. “Encouraging the proper maintenance and reconstruction of existing protective
barriers for marinas.”
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The compiled list of mitigation actions, provides a variety of mitigation options and
practices that have come up in various official Sausalito reports, listed on P 1 of this
review. They provide a virtual toolbox of considerations. The DIER does not, however,
comprehensively evaluate them individually as potential beneficial options for increasing
development in Marinship, nor do they weight their potential negative environmental
impacts.
A number of the listed items were provided in the 2040 GP Sustainability that seem to
have a noticeable focus on beneficial environmental mitigations that could improve tidal
habitat, while buffering upland developed from excessive wave energy.
The compilation is from various sources listed on P 1 of this review.



















Levees
Engineered fill
Sea walls
Lift pumps
Wave suppressers,
Wave dampers,
Floating breakwaters
Reorientation of piers
Maintenance and reconstruction of existing protective barriers
Dredging
Modify storm drain capacity
Upgrade in the sewer system
Filtration system on storm drains in 10-years
Managed retreat
Nature based adaptation measures
Living shorelines
Horizontal levees
Hardline armoring

On page P S-1 of the 2040 GP an important policy directive is provided about planning
for SLR:
“Policy S-1.6. SLR Adaptation Plan. Proactively pursue planning and implementation
of adaptation and mitigation strategies for sea level rise and land subsidence. “
In my opinion, this would be wisely done before the DEIR is conducted and potentially
approved for increased development in an area that might be unfit. Alternatively, the
DEIR could take on the SLR adaptation planning as an element of their analysis, but
this was not done, causing the impact assessment to fall short. Even though the
impacts need was foreseeable and clearly necessary for mitigation actions.
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In DEIR, P 2-11, Sustainability Element
“The Sustainability Element includes objectives to adapt to SLR and mitigate its
effects locally, as well as promote sustainable development and resource
conservation that will have broader effects throughout the region and globally.”
The DEIR does not present mitigation strategies only objectives. It is difficult to tell if the
objectives will have committed or little follow-through. Since mitigation strategies to
adapt to SLR and other hazards are not presented in the DEIR, nor their impacts
evaluated, it is not possible to determined that the environmental impacts of increased
development proposed in the 2040 GP will be less than significant, especially when a
full array of very large-scale mitigation actions are considered necessary by the City.
II.E. Since this is a plan level EIR that defers project-level impact analysis
to the future as specific development proposals are brought forward, the
same plan level approach should be taken with regard to future
SLR/subsidence accommodation projects, which again are necessary and
reasonably foreseeable.
When the impact analysis of the DEIR is based upon existing 2020 conditions, but SLR
and climate are expected to change the environmental landscape, there is a significant
miscalculation. The environmental conditions by 2040 and beyond must be understood
and portrayed accurately plan and assess the impacts that will exist at that time.
Future change is not sufficiently characterized or used in the DEIR. Instead the DEIR
relies on 2020 hazards and does not project how the risks will increase or decrease,
how they will potentially synergistically amplify or have positive feedback loops, e.g., the
more subsident the land, the higher the sea level relative to the land, and the heavier
the weight of the water on the land, therefore the more the subsidence. Future
conditions should be the basis of plans not existing conditions. “Plans” are by their very
nature for the future, and future conditions show how the existing conditions must be
mitigated to minimize future risks. Preparing the DEIR before the analysis of mitigation
scenarios and environmental change analysis is a flawed strategy.
The DEIR states their objectives below:
DEIR, P 2-3,
“For the purpose of this Draft EIR analysis, the following objectives have been
identified for the proposed 2040 General Plan:”



“Safeguard the natural environment and ensure community health, safety, and
resilience, including addressing the inherent risks of climate change, sea level
rise, and subsidence.”
“Seek innovative and sustainable solutions to sea level rise in collaboration with
County and regional agencies and innovators, to sustain the quality of life in
Sausalito and its active waterfront uses.”
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These objectives have not been met by the DEIR with regard to SLR and subsidence
because it fails to spell out what physical actions the City will take to protect existing
and new development in Marinship from the impacts of SLR and subsidence. The DEIR
does not prioritize which actions must come first in order to minimize mistakes from
poor panning or insufficient infrastructure upgrading and relocation that will minimize
disturbance e of contaminated fill. It does not provide a target ground elevation to a
target date or hazard inundation level, (e.g. a 5.7‘ SLR with a 100-yr storm surge and a
100-yr precipitation event by year 2100). Potential SLR adaptation scenarios are not
even suggested in the DEIR. Thus, it must be assumed that the City will increase
development under the existing conditions of the landfill without doing the long awaited
and necessary remedial actions to minimize current risks and health hazards.
Remedial actions are necessary for addressing the antiquated storm and sewage drains
and the landfill that will become increasingly submerged and unstable from SLR, failed
storm drainage, subsidence and rising groundwater. The water will have nowhere to
drain so it will collect in the Marinship. The variable composition of fill and its underlying
substrata will still present severe risks from seismic shaking, liquefaction and ground
failure hazards, as well as the spread of toxic contaminant plumes from raising
groundwater. Accepting the DEIR as it stands, will put more people, property and the
environment at risk unless remedial actions are planned or evaluated for impacts and
actually demonstrated through better science that they will be insignificant.
The advice of the GP5 should be a guide to the DEIR and then well-followed:
GP5, P 171,
“General Plans are designed to operate over a 20-year time horizon. Sea level rise
policies that may be considered within the current General Plan Update should be
implementable and responsive to sea level rise impacts within this timeframe.
However, sea level rise is a global force that will continue to be an issue beyond the
timeframe of the General Plan Update. Therefore, explore policies that prepare the
community for the next set of steps to respond to sea level rise beyond 2040.”
The DEIR need to first get a realistic picture of conditions and risk in 2040 to make
sure they are not negatively influenced as soon as 2050.
II.F.
It is critically important for the City to understand today whether the
accommodation projects that will be required to protect the City under 2040
buildout scenario are financially feasible, whether they will be effective, and
whether their own direct or indirect environmental impacts will be significant
(e. g. sea wall displaces tides to other locations in the San Francisco Estuary).
The 2040 GP and DEIR cannot rightly claim to be able to sustain existing infrastructure
through 2040 under the existing and failing 2020 infrastructure conditions. Nor can they
evaluate risks and impacts by using present day 2020 flood maps, rather than using
best available 2040 projections that combine and reflect the interactions of the variety of
influences of SLR, subsidence, rising groundwater, creek flooding and associated storm
frequency, wave energy and amplitude, King tides, backwater stormdrain flooding,
potential sediment deposition sites, and changing tidal/fluvial transitions zone.
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All of this would take a huge modeling effort but, fortunately, there are readily available
tools that can give snapshots of bits and pieces of the future. Careful planners can then
set their vision of the future.
DEIR, P 3.15-19,
“In addition, most new development accommodated under the proposed 2040
General Plan is expected to be infill and under the proposed 2040 General Plan is
expected to be infill and would rely on the existing distribution network that has
sufficient capacity to convey available water supplies.”
The previous statement demonstrates the lack of understanding of how future
conditions will render the present day storm drain system ineffective. Since the storm
drain is already described as failing, attempting to send any more runoff to it will likely
fail miserably. Without pumping, the Marinship will function as a low-lying drainage
catchment. If not redesigned and/or relocated, the Marinship or somewhere upstream
near drainage pipe inlets will be at increasing risk of flooding.
DEIR, P 3.15-18 & 19, “The following impact analysis is based on an assessment of
existing and future conditions for the Sausalito Planning Area related to water
supplies, wastewater treatment capacity, landfill capacity, and storm drain capacity.
This analysis identifies potential impacts to water supply, wastewater, solid waste,
and storm drains based on development anticipated from buildout of the proposed
2040 General Plan.”
As previously stated, the DEIR analysis does not appear to realistically deal with the
future issues associated with SLR, subsidence, and their combined influence on the
functionality of the storm drains in and along the Marinship area. In addition, the DEIR
does not deal with how the Marinship will be protected from flooding by these
processes, e.g., the changing location of the fluvial/tidal transition zone that will cause
sediment deposition within the pipes and exacerbate backwater flooding.
The Preferred Alternative in the DEIR is #3. It still proposes increased development
over existing conditions, but the amount is less than the build out proposed by the 2040
GP or Alternative 2. Alternative 3 has decreased commercial and industrial
development more than Alternative 2. Alternative 1 is no project. A brief description
follows below of Alternative 3, also designated as the Preferred Alternative.
DEIR, P 4-19, “ALTERNATIVE 3 —DEVELOPMENT”
“Under this alternative, commercial and industrial development would see an
increase from existing conditions, but to a lesser degree than the buildout projected
in General Plan 2040. The land use designation areas throughout the Planning Area
associated this alternative are depicted on Exhibit 4-3 and include: Central
Commercial (CC), Mixed Residential & Commercial (CR), Neighborhood
Commercial (CN), Waterfront (W), and Industrial (I). This alternative would be more
reflective of the city’s recent development activity, particularly in industrial areas of
the Marinship and commercial areas in the downtown.”
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The DEIR determined that the additional alternatives would all to have less than
significant impacts even though they varied in the number of structures and people that
will be subject to future SLR/subsidence impacts and other increasing future risks as
discussed throughout this review.
The concerns about Alternatives 2 and 3 are essentially the same: they do not provide a
feasible solution for protecting people, property, and the environment from significant
impacts under changing climatic conditions of SLR and local conditions of high
subsidence rates of contaminated fill and decrepit storm drains and sewage system.
Therefore, the 2040 GP and DEIR cannot rightly claim to be able to sustain existing
infrastructure through 2040, based on any reasonable evidence and reports regarding
the existing and failing 2020 infrastructure conditions. How the storm drain will function
during potential 2020 creek flooding shown on the FEMA maps has not been explained,
irrespective of SLR flooding in the future.
For 2040, the DEIR has not tried to evaluate how much bigger in magnitude a 100-yr
storm will be than one in 2020, though the shoreline position of where the river meets
the sea will be different. The individual counties and municipalities will need to know
about each other’s projects to prevent unanticipated higher sea level from tidal prism
displacement effects of extensive containment projects, such as sea walls, that
figuratively push water elsewhere and inadvertently make it someone else’s problem.
This could happen, for example, where a design elevation of new fill was not designed
high enough to accommodate a calculable amount of tidal prism displacement from a
project across the bay, or another example could be a tidal marsh restoration project
that did not design enough wave dissipation to prevent unanticipated wave erosion and
habitat loss from calculable higher amplitude waves associated with displaced tidal
prism.
The City should communicate and share the specs and sum total extent of shoreline
containment projects to other Bay Area entities that may be planning projects of their
own as well.
II.G. The DEIR has inconsistencies and incompatibilities between
different GP policies with environmental purposes/impacts (e.g. one policy
calls for maintaining natural stream channels, which could undermine
other policies of minimizing flood risks).
Sausalito’s GP6 report on Sea Level Rise and Subsidence provides key findings related
to SLR projections and their implications for the 2040 GP, for areas created by filling in
the Bay, such as the Marinship, they suggest:
GP6, P ii,
“Combining SLR with vertical land movement (i.e. land subsidence) provides a
Relative SLR for more realistic planning purposes. Based on the SLR projections for
Sausalito, the General Plan Update should consider: “
78

Watershed Sciences, 8038 Mary Ave NW, Seattle, WA 98117



“Policies to address sea level rise and subsidence impacts on historic sites”



“Policies that address the risk of sea level rise and land subsidence within the
General Plan Update time frame, while also considering that the impacts of
sea level rise will extend beyond the planning horizon.”



“Policies in relation to the risk of sea level rise together with land subsidence.”



“Participation in regional efforts to address the risk of sea level rise.”



“Priority could be placed on reducing the impact associated with the risk of
sea level rise based on safety risk to residents and the community, economic
risk to productive lands, health risks due to infrastructure impacts, etc.”

As exemplified throughout this report, the sound policy advice asserted in GP6 is not
realized in the DEIR, since it does not try to address subsidence and link it to SLR, or
rising ground water issues. It also does not show a methodology of how it is weighing
the risk of sea level rise based on safety risk to residents and the community, economic
risk to productive lands, or health risks due to infrastructure impacts, as stated in the
above Policy.
Furthermore, the DEIR does not provide or discuss the recommendations prepared by
EIP’85 for in their report on Geological Background of Marinship.
On P 14 they state that
“Differential settlement would affect the design and performance of utilities, structural
foundations and streets. Where differential settlement occurs over short distances,
the potential significant impacts include overstressed foundations and buried utilities,
wracked building superstructures, reversed gradients in gravity flow pipelines and
culverts, and the development of bumps and sags in streets. Potential impacts on
buildings include foundation cracking and loss of supporting capacity, possible roof
and wall leaks, breaks in building service connections, and other architectural and
cosmetic damage.”
They delineate the fill in the Marinship on their planning area map, as a unit designated
as MU and define it as follows:
“Bay mud has unique and severe stability problems that are not comparable to those
of the uplands. Bay mud is unconsolidated, semi-fluid, and highly compressible. It is
highly sensitive to loads placed on it, reacting by compaction and lateral flow to
cause settlement of the fill -- often differential settlement -- that continues for many
decades where the thickness of the mud exceeds about 25 feet.”
EIP’85 concludes by discussing feasibility, common sense, and practicality:
“No part of the Marinship Planning Area is made permanently uninhabitable by its
geologic conditions. There is existing technology that could be employed to
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adequately protect nearly any type of development from static or dynamic natural
forces (settlement, earthquake, tsunami, flood, liquefaction, wind, lateral spreading,
lurching). However, at some point common sense must be applied. Even if an
intensity of development were being considered that would accommodate the very
expensive foundation and structural designs needed to ensure an acceptable level
of risk in the fill-over-mud environment, it does not really make sense to go to those
extremes if there are other options available that would consume fewer of the
community's resources. Those options (other locations or other uses) should be
explored first.”
The comments from EIP’85 do not include the additional effects of SLR, because it was
not perceived as a threat at that time, but now that it is, it adds an immense burden of
effort and cost to properly characterizing how risks and known hazards will change, not
just for increasing development but for potentially increasing in time as SLR changes
the environment.
The DEIR fails to adequately address the recognized and existing risks of failing fill and
infrastructure. It also does not meet the need of projecting the amplification and
interaction of these reasonably foreseeable problems into the future with combined SLR
interactions. As a result the DEIR cannot adequately determine that impacts from
increased development will be less than significant.
The DEIR fails to adequately assess, study, or otherwise analyze the potentially
significant impacts of toxic contamination in the Marinship. As such, approving the DEIR
for development in Marinship seems to go against Program HI-1.44.2 policy that
requires contaminant investigation to proceed approval of development. The cart has
been put before the horse in that the DEIR has found that all impacts relative to toxic
contamination will be less than significant before a field investigation has ever been
conducted.
DEIR, P 3.3-18,
“Future development under the proposed 2040 General Plan would comply with
adopted State, federal, and local regulations for the protection of sensitive natural
communities, including riparian habitat, wetlands, and Waters of the United States
and/or State. In addition, future projects would comply with requirements of the
Sausalito Municipal Code and the proposed 2040 General Plan policies and
programs related to the protection of these biological resources. Therefore, future
development under the proposed 2040 General Plan would not result in significant
adverse effects”
The policies to protect the environment may be inadequate to protect it under SLR and
land subsidence conditions that will require increased levee heights and land fill to
protect against flooding. The land alterations that may be necessary for containment
projects could have cumulative, off-site impacts from the tidal range displacement effect
and/or dredging and fill with State Waters. Without description of what will be done to
make Marinship safe and livable, findings of less than significant adverse effects in the
DEIR cannot be scientifically supported.
80

Watershed Sciences, 8038 Mary Ave NW, Seattle, WA 98117

Since the DEIR is in the process by which development could be approved, there
should be contamination investigations preceding the approval of increased
development. This is in keeping with existing DEIR P 3.8-16, Program HS-1.4.2 that
“requires that subsurface contamination investigations at potentially contaminated sites
be conducted prior to development approval.”
The approval of increased development is not compliant with the above Program. This
is another example of the DEIR putting the cart before the horse in that it is approving
development and asserting that impacts will be less than significant prior to conducting
an investigation of the aerial extent and depth of contamination in Marinship.
DEIR, P 3.9-10,
“Policy W-4.2: Bay Waters. Preserve and enhance the wetlands, open waters, and
ecosystem of Richardson’s and San Francisco Bays and utilize these landscapes for
sea level rise mitigation.”
I am not aware of discussion in the DEIR of proposed actions for mitigating for SLR that
would be consistent with this policy.
DEIR, P 3.9-10,
“Policy EQ-4.2: Regional Collaboration. Work together with regional, County, State,
and Federal actors on water quality and sea level rise issues of common concern.”
It is not clear that the City is doing this relative to the GP 2040 or if is intended after the
DEIR is approved, which could then be a problem without having assessed the impacts
of protecting existing and future developments.
DEIR, P 3.9-10,
“Program EQ-4.2.6: Flood Insurance. Continue participation in FEMA’s National
Flood Insurance Program (NFIP) and the Community Rating System to improve
resilience and reduce flood damage.”
The FEMA maps are not designed to protect the shoreline areas form SLR. They are
necessary and useful for existing conditions. The DEIR must show future landscape
conditions under different SLR scenarios to improve resilience and reduce flood
damage.
DEIR, P 3.9-11,
“Program EQ-4.3.3: Pervious Surfaces. Encourage pervious surfaces in new
developments or major renovations to the maximum extent feasible to percolate
stormwater runoff into groundwater without impacting subsurface stability.”
Applying LID (low impact development) policies and increasing infiltration will become
increasing difficult or useless as the groundwater table along and within Marinship
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elevates due to SLR and climate change.
DEIR, EQ-4.3.4,
“Ordinance Amendment (Impervious Surfaces). Consider modifications to the
definition of impervious surface regulations in the Zoning Ordinance to ensure that
pervious surfaces are encouraged.”
Increasing pervious surfaces will not be beneficial in areas subject to elevated
groundwater table along and within Marinship as sea level rises.
DEIR, P 3.9-11,
“Policy EQ-4.6: Creeks and Drainage Ways. Promote the natural integrity of creeks
and/or drainageways as riparian habitat, wildlife corridors, and to protect residents
from flooding and other hazards.”
“Program EQ-4.6.4: Daylighting Creeks. Initiate or support daylighting projects to
increase riparian habitat and reduce runoff.”
It is problematic as to whether these policies and programs are compatible with
increasing the development of the Marinship, without some explanation of how drainage
would be conveyed without adverse impacts associated with the future constraints of
elevated groundwater table, SLR flooding, and subsidence.
DEIR, P 3.9-11,
“Policy HS-1.8: Flooding. Manage the threat of flooding for existing and future
structures and their occupants.”
The DEIR does nor clarify how it will manage the threat of flooding in the Marinship. The
specifics about this and the analysis of impacts are not obvious.
DEIR, P 3.9-11,
“Program HS-1.8.1: Zoning Ordinance (Tsunami Hazards). Continue to review the
effect of sea level rise, flooding, and tsunamis on parcels that have an elevation of
25 feet or less above Mean Lower Low Water level datum through the environmental
review process.”
Continuing review does not lay out a plan of mitigation actions to resolve hazards and
impacts. It should be explained what was the basis of choosing 25’ as a threshold of
interest.
DEIR, P 3.9-11,
“Program HS-1.8.2: 100-Year Flood Zone Mapping. Update the "100-year" flood
area map, as shown on Map 7-3 [of the General Plan], as new information
becomes available from the Federal Emergency Management Agency or the
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U.S. Department of Housing and Urban Development. Housing and Urban
Development.”
Available data from additional SLR models already indicate that the Marinship and
areas west of Bridgeway will be severely affected by SLR, Tsunami, and local stream
flooding, therefore the GP 2040 planned development should not be approved without
acceptable evaluation of SLR threats and associated mitigation concepts, feasibility
analysis, and plans that fully describe the associated impacts of the concepts, including
conveyance of upland stream and storm drain water, sediment conveyance and
deposition, emergency transportation routes, and the amount of fill, levee, or flood wall
protection that would be necessary to protect existing and future development and
infrastructure.
DEIR, P 3.9-12,
“Program HS-1.9.4: Wind Waves. Support BCDC in exploring ways to reduce the
effects of wind waves on the shoreline and waterborne uses.”
The DEIR does not use SLR information in their report that shows the future effects of
predicted wave energy as sea level rises (CoSMoS, OCOF). The previous 4 policy and
programs are what should be done before the 2040 GP so that a vision of what is
realistic and attainable can be developed and implemented.
DEIR, P 3.10-12,
“Policy S-4.1: Adequacy of Facilities. Allow construction to proceed for only those
projects that demonstrate the availability of adequate potable water, sewer,
septic leach fields and storm drainage.”
The DEIR has not provided any plan or discussion of how the existing creek/urban
storm drainage that exists beneath the fill at the Marinship will be able to function as sea
level rises or during predicted modern flood scenarios that include storm surges, King
tides, and 100-yr storm events. These modern predictions do not include the influence
of continued subsidence and its influence on the increased depth of flooding that will
result, climate change on the increased height of the water table that will inhibit
percolation and increase the need for surface drainage, and the influence of backwater
flooding as the tidal transition zone of the head of tide moves upland and as the location
of associated sediment deposition within storm drain systems reduces the capacity of
the underground pipes to convey water beneath the Marinship.
Adaptation planning must occur before a DEIR can adequately provide an impact
assessment of future development.
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III. CONCLUSION
The environmental and economic toll and feasibility of maintaining Marinship
must be established before increased development can be approved.
The analytic disconnect of adequately assessing future environmental conditions
renders the DEIR to be of little use to assess or determine the environmental impacts of
increased development proposed in the 2040 GP or the proposed DEIR Alternatives.
Actual conditions in 2040 may be such that mitigation of impacts might not be feasible
at all because of potential other economic demands. Based upon the listed concerns in
this review, the DEIR has not established that adverse impacts of the 2040 GP will be
less than significant. Consider DEIR, P 5-2. “SIGNIFICANT IRREVERSIBLE
ENVIRONMENTAL CHANGES”
“As mandated by CEQA Guidelines Section 15126.2(c), the EIR must address
significant irreversible environmental changes that would result from implementation
of the project. Specifically, such an irreversible environmental change would occur
if:”


“The proposed 2040 General Plan would involve a large commitment of
nonrenewable resources;”



“Irreversible damage can result from environmental accidents associated with
the proposed 2040 General Plan; and”



“The proposed consumption of resources is not justified (e.g., the proposed
2040 General Plan results in the wasteful use of energy).”

This raises the question of how the Marinship will be protected from the various
hazards. SLR and subsidence issues will require an expansive plan for protection
and/or adaptation and massive amounts of fill for levee construction and/or to raise
clean re-engineered fill to 20 feet or more above MLLW, after contaminated and old fill
is removed and storm drains, sewage and other underground utilities are redesigned or
removed. Ideally, this would all be timed with redesign of Bridgeway and coordinated
with other project designs around the bay. There is no big vision or discussion of what
the plan will be for these projects, how much additional artificial fill will be needed to
protect the existing artificial landscape, where the material will come from, how it will be
transported and applied to the site, how much it will cost, and what the overall impacts
will be of such a large-scale earthmoving effort will be. There is no long-term projection
for the life of the project. Planning for SLR adaptation would be far more prudent at this
time than planning for increased development. The DEIR should be guiding the City of
Sausalito in this effort rather than avoiding the topic.
With very best regards,

Laurel Collins
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APPENDIX
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By Laurel Collins
Watershed Sciences
Historically, prior to the mid 1800s, the Marinship Study Area (MSA) only had about
12.5 acres of land within it. The MSA boundary is the yellow line shown in Figure A1.
The rest of the area within the MSA was subject to tidal processes along marshes,
beaches, mudflats, and open water of a much larger Richardson Bay at that time. The
pink line in Figure A1 defines the historical 1857 upland shoreline at about mean higher
high water (MHHW) as surveyed and surveyed by A.D. Bache in his map of the
Entrance to San Francisco Bay, California, and as also depicted as the historical
shoreline in the online EcoAtlas of the San Francisco Estuary Institute
(https://ecoatlas.org/regions/ecoregion/bay-delta).
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The extent of tidal marshlands in Figure A1 is shown as green-shaded polygons. Sandy
beach is yellow-shaded polygons. Blue lines show the shoreline portion of creek outlets
and the blue polygon west of the MSA shows a pond, probably fresh water. Although
the full extent of the creeks were not mapped, they extended into the steep hillsides of
the watersheds above the marshes and transported water, sediment and nutrients to
Richardson Bay contributing to the diverse array of habitat at their outlets.
Following the 1850s marsh reclamation activities and incremental filling and leveeing of
Richardson Bay started forming the rudimentary underpinnings of artificial landfill in
Marinship. As land practices evolved from initial maritime support and homesteading, to
ranching, agriculture, commercial enterprise and wartime support, the transportation
needs of people increased and the amount of fill in Marinship started extending beyond
the tidal marshes into the tidal mudflats and Bay. For example, in Figure A2 the light
grey polygons show fill over the former southwestern marsh had already been added by
1883 as shown by Hilgard (1883 San Francisco Bay Entrance map of the Coast and

Circa
1899
Figure A2

Older
RR trestle
Ponded creek
and tide water
Fill by
1899
Newer
RR berm

Fill by
1883

B-1

Geodetic Survey). The land was created to support railroading including a trestle that
crossed Richardson Bay to Strawberry Point. By 1899 the USGS San Francisco
Quadrangle indicates the RR trestle had been abandoned and a new northwesterly
layout of RR tracks was constructed offshore along the mudflats toward Mill Valley. Fill
for a solid RR berm crossed offshore of the small Sausalito tidal embayments that
existed along the waterfront, creating isolated tidal ponds that required drainage
beneath short bridges along the RR berm. The ponds problem became brackish .
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From 1915 ( as indicated by USGS Survey Atlas Sheets San Francisco and Vicinity,
CA) through at least 1931(as indicated by Aerial Photograph C1595-5) the amount of fill
increased between what is now Bridgeway (along the western yellow line of the MSA
boundary) and the RR berm as shown in the Figure A3. Piers (pink lines) leading to
deep water were the only structures that extended eastward beyond the RR berm. The
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trestle to Strawberry Point was gone. It is clear that the substratum that fill has been
placed on is of variable engineering strength and composition, ranging from mudflats,
sandy beaches, peat rich marshlands, and seasonal brackish wetlands. Moreover, the
composition, strength of the fill material, and potential toxics contained in it is not fully
known throughout much of the modern Marinship area.
The photograph in Figure A4, from the Sausalito Historical Society, probably represents
the conditions sometime prior to 1931. It is a view looking southeastward toward the
piers shown in pink in Figure A3.
Probably
taken
prior to 1931
Figure A4

Courtesy of the Sausalito Historical Society

The image in Figure A5 shows the 1931 aerial photograph from
(http://mil.library.ucsb.edu/ap_indexes/FrameFinder/). It shows the extensive trainyard
built on fill in the southeastern segment of Marinship. The type of material used for the
fill is not known by this author, but it was placed on former peat marsh, sands, and
mudflat that can have different rates of settlement when compressed by the weight of
fill. Creek drainage from the uplands seen in the middle of the ponded tidal wetland at
low tide in the image above is obscured by high tide in the 1931 image below, but the
location of creek outlets and the culverts (pipes) that drain the creeks underneath roads
and fill are indicated as blue rectangles outlined in black. The location of the one in the
southwest section of Marinship is not clear and therefore is estimated. As development
of the uplands proceeded natural creeks were converted to a network of ditches and
pipes. As fill in Marinship was placed bayward, the creek drains had to be piped
beneath the fill and extend to the new shoreline. The pre-1850 shoreline is indicated by
the pink line. As a result of increasing the length of the creeks to new outlet positions,
transport of the attendant sediment load to the Richardson Bay became increasingly
difficult because the gradient of the drain system had to flatten. Pipes that were
undersized or filled with sediment contributed to localized flooding.

D-1

1931
Figure A5

?

Starting around 1942, more artificial fill was added to the once deeper mudflats east of
the RR berm to support the wartime ship building industry. In Figure A6 the amount of
pilings, fill, and construction needed to support ship buildings was immense and took
years to construct. The photo in Figure 6 is from Images of America Marinship by EJ
Torney (published by Arcadia Publishing, S. Carolina, 2018). The online link follow:
https://www.google.com/books/edition/Marinship/VDJyDwAAQBAJ?hl=en&gbpv=1&dq=
history+sausalito&printsec=frontcover
In addition to the undergrounds works that can be seen in the bottom right corner of
Figure A6, dredging of bay muds for more fill can also be seen in in the left middle
corner of the photo.
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Circa 1942
Figure A6

From Images of America Marinship by EJ Torney
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During the peak of shipbuilding, Torney provides another image from his book showing
what Marinship looked like under full shipbuilding operation as shown in Figure A7.
Figure A8 shows the extent of fill by 1952, as determined from aerial photographic Flight
DRH, Frame 1K- 5 (http://mil.library.ucsb.edu/ap_indexes/FrameFinder/) The fill in place
by 1952 is shown as charcoal-colored polygons. A portion of Bridgeway appears to
have been elevated on piers along a section of the former hillside that was excavated
and leveled to accommodate for space needed for developing the shipbuilding facilities.
This can be seen in Figure A7. It is likely that much of the excavated material was
Franciscan Complex Melange, that in the adjacent hill by USGS in their USGS Scientific
Investigations Map 2918. It seems plausible that much of this bedrock type was used as
fill in Marinship in some of the designated areas shown as filled by 1952 in Figure A8.
This introduced an additional substrate type rather than bay-related sediments that now
characterizes the ground within the MSA. When buildings or infrastructure such as
roads, drains, utilities, and buildings straddle bedrock and fill, there can be differential
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rates of settlement. Additionally, different types of responses to seismic shaking and
liquefaction can be expected, which can result in ongoing maintenance problems to
underground infrastructures, such as utilities and storm drains, or costly damages to
buildings and transportation corridors, which also increase risk to public safety. Different
types of fill on different types of substratum are among some of the reasons why areas
of fill on bay muds are shown on MarinMap to be rated as both violent for seismic
shaking and high hazard for liquefaction.
The Figure A8 shows the existing extensive storm drain network, also available on
MarinMap, that had to be constructed to drain the hillsides above Marinship. Present
conditions of the storm drain system in Marinship are generally considered antiquated.
Since all the natural upland creeks uphill of Marinship now flow into the storm drain
system beneath Marinship, as sea level rises, sediment deposition will change from the
existing outfall locations in the bay and will increasingly occur landward within the pipes
at the tidal/fluvial (creek flow) transition zone. The location will be dependent upon
changes in sea level (which functions as a base level to outflow and elevation of the
groundwater table), duration of inundation periods of tides and floods, rainfall duration
and intensity, sediment load, and coincidence of tidal flood stage with creek flood stage.
Additionally, the location of sedimentation will be influenced by the relative supply and
size of sediment, available discharge to transport the sediment, the kind of infrastructure
that contains the creek flow, and its elevation relative to sea level that effects the energy
gradient (stream slope) and ability to move water and move sediment.
The outlets of some of the original creeks now extend more than a quarter of a mile
from their original shoreline to Richardson Bay. They risk filling with sediment in the
event of erosional hazards such landslides, high intensity rainfall, and postfire runoff.
Large amounts of urban runoff created by from impervious surfaces increase the
volume of water conveyed to the storm drain system that will be increasingly unable to
function and drain to Richardson Bay. As sea level continues to rise, the present
configuration of the drainage system will prevent drainage in the pipes beneath
Marinship and the ground surface of the artificial fill that will have an increasingly higher
water table and become periodically and increasingly inundated with some areas
becoming permanently submerged.
The extent of fill by 2020 has increased slightly and Figure A9 shows the locations of
post 1952 fill depicted as black polygons. By 2020 the ship building industry was gone
and Marinship changed to support various industrial, commercial, public institutional,
waterfront and houseboat usages.
Up to perhaps about the mid-1960s, much of Richardson Bay was slated to be filled for
future housing developments in upper Richardson Bay. Prior to the mid-1960s all sorts
of household junk, automobiles, and demolition debris were being used to form the base
for new fill along the developing waterfront and harbors. This is exemplified in Figure
that shows the type of debris that was being placed on the mudflats just north of the
MSA and the extent of proposed fill in Richardson Bay. The image in Figure A10 is from
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the Marin County Opens Space Report on Bothin Marsh Geomorphology, Ecology, and
Conservation Options, Chapter 3 Environmental History (L. Collins, P. Baye, and J.
Collins, 2018)
(https://www.onetam.org/sites/default/files/pdfs/BothinMarshGeomorphologyEcologyand
ConservationOptions.pdf)
This kind of debris has been documented in nearby Bothin Preserve in Tam Valley.
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Figure A9

Figure A10

The 1935 photo from Sausalito Historical Society in Figure A11 shows a picture of the
past, but possible forecast of the future in downtown Sausalito if steps are not taken to
envisions the future.
Figure A11

Courtesy of the Sausalito Historical Society
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A future vision of Marinship needs to be developed that is adaptable to future
change.
As an example of one of many possible concepts, the Marinship could become a large
gently mounded island with variable elevation targeted to serve different land usages
and functions with changing conditions. It could be accessed by bridges or causeways
from a redesigned Bridgeway that could also be an elevated causeway, allowing upland
storm drainage and creeks to flow beneath it and connect to the Bay rather than flow
beneath Marinship or across it.
The storm and creek drainages would be able to adapt to a changing and increasingly
submerged shoreline between the Marinship Island and the mainland. Small delta fans
could be designed to deposit sediment and build upward the backshore on the landward
side of the area between Marinship Island and the mainland. The Marinship Island
mound could have gentle topography designed to shed runoff into the Bay from gentle
swales with no pipes. Broad flattish sloping inlets could be shaped to become new
marsh while other sections of the island could be re-engineered with clean fill to support
some amount of commercial development, harbors, parks, and shoreline habitat.
Pumps would not be needed to drain trapped rainwater, as in the case of using full
levees or sea walls to surround Marinship. Urban storm flooding would be resolved.
Sewage system and utilities would be redesigned to meet changing conditions.
Designing in low elevation marshes could function as wave buffer and energy
dissipation for wave against the newly established landward shoreline.
Of course the new re-engineered fill would have to be clean and environmental impacts
would have to be evaluated for all the mitigation activities.
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