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EXECUTIVE SUMMARY 
 
INTRODUCTION 
 
To comply with the California Environmental Quality Act (CEQA), the California Department of Fish 
and Game (DFG) prepared an Environmental Impact Report (EIR) to address the potential impacts of 
the Bahia Marsh Restoration Project (Bahia Project) in Novato, California.   
 
Marin Audubon Society (MAS) proposes to restore portions of the 632-acre Bahia site to tidal marsh 
(approximately 375 acres on its lands and those of DFG).  The project consists of activities designed to 
create maximum tidal marsh habitat, including successional brackish tidal marsh and transitional habitat 
and plant and animal communities similar to historic tidal marshes of the Petaluma River, while 
maintaining and enhancing the existing seasonal wetland, pond and upland habitat at the site.  The Bahia 
site is strategically located to protect and restore tidal marsh habitat because it is virtually surrounded by 
publicly owned marshes.  Much of the lowland bordering the Petaluma River in this area remains or is 
slated to be restored to tidal marsh.  In addition to creating and protecting habitat, an important goal of 
the project is to reduce mosquito habitat. 
 
Restoration planning for the Bahia Project is guided by a project team that consists of DFG as Lead 
Agency, the Marin Audubon Society (MAS), Philip Williams and Associates (PWA), the Point Reyes 
Bird Observatory (PRBO), ecological consultant Peter Baye, and the Marin Sonoma Mosquito and 
Vector Control District (MSMVCD).  While DFG has ultimate responsibility for the project on its land, 
MAS is the owner of a portion of the affected area and is the recipient of grant funding for the project 
and is managing the entire restoration project. 
 
The site was purchased primarily with public funds, including funds from the CALFED Ecosystem 
Restoration Program (ERP), for the purposes of habitat protection and restoration.  Restoring tidal marsh 
at the Bahia site directly supports the primary elements of the CALFED ERP and is consistent with the 
intended use of these funds.  Proposed activities will assist in the recovery of endangered and special 
status fish and other wildlife along the Petaluma River, a high priority location for CALFED.  
Environmental compliance documentation for the Bahia Project tiers from the Calfed Bay-Delta 
Program Final Programmatic Environmental Impact Statement/Environmental Impact Report (PEIR 
[CEQA Guidelines, section 15152(g)], July 2000).  The Bahia Project EIR refers to the PEIR as 
appropriate, and provides impacts analysis and proposed mitigations not considered, or not covered at an 
adequate level of detail, in the PEIR.   
 
In addition to CALFED, the group of donors that banded together to purchase the Bahia site includes the 
Wildlife Conservation Board, the California Coastal Conservancy, the California Department of 
Transportation (CalTrans; Environmental Enhancement Grant Program), the National Oceanic 
Atmospheric Administration (NOAA; through the Bay Institute), the Marin Community Foundation, and 
individuals and small grantors through the Marin Community Foundation Donor Advised Fund. 
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PROJECT LOCATION  
 
The 632-acre Bahia site is located less than a mile upstream (west) of the Petaluma River and south of 
Black John Slough in the northeast corner of the City of Novato, in the northeastern portion of Marin 
County, California.  The Petaluma River forms the boundary between Marin County and Sonoma 
County to the east.  Downtown Novato is approximately 3 miles southwest of the site.  Regional access 
to the site is via U.S. Highway 101 (US 101) and State Route 37 (SR 37).  SR 37 runs northeast to 
southwest approximately one mile south of the site and is connected to US 101 to the west by Atherton 
Avenue.  Local access to the site is via Atherton Avenue, Bugeia Lane, and Bahia Drive (Bugeia Lane 
becomes Bahia Drive at H Lane).   
 
The site is bordered on the east by tidal marshes of the Petaluma River (owned by the State Lands 
Commission) and on the north by tidal marshes along Black John Slough (also owned by the State 
Lands Commission).  Some dry farming of hay occurs on diked baylands on the Sonoma County (east) 
side of the Petaluma River.  North of the site and across Black John Slough are diked agricultural fields 
and a radio tower.   
 
West and directly upstream of the site are Rush Creek Marsh (a 250-acre site owned by DFG) and 
Cemetery Marsh (a 50-acre managed, muted tidal marsh owned by the Marin County Open Space 
District [MCOSD]).  Basalt Creek and Rush Creek, which drain these areas and feed into Black John 
Slough are just beyond the northwest corner of the site.  Water control structures (culverts) are used to 
manage the Rush Creek and Cemetery Marsh water levels, as appropriate for flood control, mosquito 
abatement, and wildlife habitat.   
 
Along the southwest border of the site are approximately 208 acres of blue oak woodlands (also owned 
by MCOSD).  MCOSD maintains a foot and horse trail along the lower margins of the hill slopes.  
South of the site lies the existing Bahia development, a low-density subdivision of 288 homes, and a 
cemetery and property owned by the Novato Horsemen’s Association.  The Bahia community is 
partially clustered around the West Bahia Lagoon and nearby cul-de-sacs and roads.  The community is 
served by Topaz Drive, which connects to Bahia Drive and follows the edge of the lagoon.  At the 
southeastern end of Topaz Drive is the Bahia Homeowner’s Association (HOA) Community Center and 
a major pumping station for the Novato Sanitary District (NSD).  A small NSD feeder pump is located 
on the westernmost of three peninsulas on the east side of the site.  Residences are also located at Green 
Point and Black Point, less than a mile south of the site, adjacent to Highway 37.  A 230-kV electric 
transmission line crosses the project site within a 150-foot-wide easement that follows the length of the 
westernmost peninsula along the embankment. 
 
SITE DESCRIPTION 
 
Prior to the twentieth century, the project site was a tidal wetland with well-developed sinuous 
tidal channels extending from the Petaluma River to the base of the uplands.  Today, the 
632-acre Bahia site is divided into several areas.   
 
Most of West Bahia, Central Bahia, and Mahoney Spur are owned or leased (in the case of 
Mahoney Spur) by DFG.  This portion of the site consists primarily of diked former tidal marsh.  
Also included in Central Bahia is a 1-acre pond (formerly used to decant dredge spoils), and an 
approximately 7-acre diked seasonal wetland that served as a disposal site for Bahia HOA 
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dredging.  A 5-acre lot formerly used as a recreational vehicle (RV) parking lot is owned by 
MAS. 
 
East Bahia is owned by MAS and includes three peninsulas (East, Central and West Peninsulas) 
constructed as future building sites from materials dredged from the adjacent HOA West Lagoon 
and HOA channel.  East Bahia contains a PG&E transmission line within a 150-foot easement 
and a Novato Sanitary District pump station.  No other structures exist at the project site. 
 
Although the Bahia site was originally diked for agricultural use, it has not been cultivated in 
more than 30 years.  Since being diked, the site has subsided several feet.  In the past, a pump 
station in the northeast corner of West Bahia drained excess water in order to manage mosquito 
production.  However, the pump collapsed shortly after DFG assumed title to the property in 
June 2003.     
 
Since that time, the extent and duration of ponding has increased due to the lack of pumping, 
rainfall and overtopping of the perimeter embankments during high tides and storm surges. 
Seasonal freshwater and brackish wetlands have developed behind the embankments.  Persistent 
high water levels at the site would continue to suppress emergent plant growth and the 
development of other wetland habitat and associated species.  Inundation of the site following 
the collapse of the pump house destroyed salt marsh harvest mouse (SMHM) habitat.  
Mosquitoes breed in slow moving shallow water.  The water that covers the site offers excellent 
mosquito breeding habitat and therefore has become a public health concern. 
 
PROJECT PURPOSE AND NEED 
 
While the existing diked wetlands at the Bahia site provide some seasonal habitat for waterfowl and 
shorebirds, they have minimal complexity and significantly reduced ecological richness.  Furthermore, 
other shallow, seasonal wetlands in the lower Petaluma River area provide waterfowl/shorebird habitat.  
The critical need in the lower Petaluma River area is for additional tidal wetlands.  
 
The primary stressor at Bahia is the presence of embankments and levee type structures that alter and 
block tidal flows to the historic marshes.  At Bahia, populations of fish and wildlife have been extirpated 
and other species have declined as a result of the placement of these structures, thereby contributing to 
the decline of species in the region and the Bay-Delta ecosystem.  Many of these species are listed as 
endangered, rare or threatened.   
 
Breaching and lowering portions of remaining embankments will restore significant tidal wetland 
acreage, natural salinity regimes, channel complexity and vegetative habitat.  Please note that a restored 
Bahia marsh will support the recovery of endangered and special status birds and fish.  A restored marsh 
will also provide habitat for anadromous and estuarine fish and migratory birds, and will contribute to 
the recovery of the Bay-Delta estuary as a whole.  Restoration activities will also improve the important 
upland-wetland ecotone and provide high-tide refugia habitat along the upland-wetland interface and 
remnant embankments that will remain as islands.  Restoration of the Bahia wetland to a natural tidal 
system will facilitate stewardship because minimal maintenance will be required.  Finally, and 
importantly, it will assist with mosquito abatement efforts. 
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PROJECT DESCRIPTION 
 
The project consists of activities designed to create maximum tidal marsh habitat, including 
successional brackish tidal marsh and transitional habitat, and plant and animal communities 
similar to historic tidal marshes of the Petaluma River, while maintaining and enhancing 
seasonal wetland, pond and upland habitat.  Activities to remove impediments to tidal flows 
consist primarily of restoring (excavating) a complex system of tidal channels; lowering levees 
and inboard ground elevations; and creating levee culverts and breaches.  Note that the word 
“levee” is used in this document to refer to embankments and other structures which are not 
engineered to protect life or property from weather or tidal events.  Other activities to facilitate 
the restoration of tidal marsh and improve habitat include grading in some areas and reusing 
excavated materials to raise ground elevations in some areas.  Two temporary structures are 
proposed:  a pump and a 48-inch culvert and tide gate.  Specific design elements of the proposed 
project are subject to some refinement throughout the CEQA process.  Final project design will 
take into account new and more detailed information from the permitting and design processes.   
 
DFG is ultimately responsible for the project on their land (West and Central Bahia), MAS is 
acting as grant recipient and project manager for design, implementation, and management of 
proposed restoration activities on the DFG property and the East Bahia site (which MAS holds in 
fee title).  However, as proposed, earth removed from the Western and Eastern Peninsulas of 
East Bahia to achieve objectives in that portion of the site would be transported to Central Bahia 
and the Central Peninsula of East Bahia and used to achieve restoration objectives there.  
Coordination of the restoration efforts would have the dual benefit of providing needed fill 
material for Central Bahia and of increasing the area available for tidal wetland restoration at 
East Bahia.  Since these projects are logistically and hydrologically connected, they are 
evaluated jointly in the Bahia Marsh Restoration Project EIR.   
 
A two-phase approach to tidal restoration is proposed at the Bahia site, with most activities 
completed during Phase 1.  This approach would allow for some flexibility and adjustments to 
project design as suggested by the response in tidal and habitat regimes to the first phase of 
construction.  This approach would also allow for natural widening of Black John Slough to 
avoid adverse impacts to upstream marshes that could result if the project captured most or all of 
the presently limited tidal flows in Black John Slough.  Like portions of the project site, Black 
John Slough has been subjected to significant sedimentation which has reduced the tidal 
exchange between the Petaluma River and upstream marshes.  Measures proposed in Project 
Phase 1 are partially intended to create a scouring effect in Black John Slough and naturally 
increase the tidal capacity of the slough.   
 
Proposed activities for each of the phases are outlined below and are discussed in further detail in 
the EIR. 
 
Project Phase 1-Central and West Bahia 

• Install a temporary pump 
• Excavate interior (inboard) starter channels and berms 
• Excavate exterior (outboard) Pilot Channels to Black John Slough 
• Grade former RV parking lot and construct transitional habitat and vegetation bench along the 

southern edge of Central Bahia 
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• Lower perimeter levees along Mahoney Spur and Central Bahia 
• Construct a temporary flow structure at West Bahia  
• Construct ditch blocks along West Bahia borrow ditch 
• Enhance seasonal wetlands at the former decant pond in Central Bahia 
• Construct three breaches in the perimeter levees of Mahoney Spur and Central Bahia 

 
Project Phase 1-East Bahia 

• Lower surface of Western and Eastern Peninsulas 
• Western Peninsula - construct levee along PG&E easement and grade transition zone from new 

levee 
• Eastern Peninsula – remove outer levee and grade transition zone from existing inner levee 
• Central Peninsula – grade transition zone and establish tidal connection to Eastern Peninsula 

 
Project Phase 2-West Bahia 

• Lower additional perimeter and interior levees 
• Construct four West Bahia breaches 

 
Note:  All work in Central and East Bahia would be completed under Project Phase 1. 
 
 
ALTERNATIVES TO THE PROPOSED PROJECT EVALUATED IN THE EIR 
 
In addition to evaluating the Proposed Project, the Bahia Marsh Restoration Project EIR 
evaluates three alternatives, including the No Project Alternative, Alternative 1 – Reduced Fill 
Removal from East Bahia, and Alternative 2 – No Fill Removal from East Bahia.  These 
alternatives are described below.   
 
No Project Alternative-The No Project Alternative would eliminate anticipated construction 
impacts of the Proposed Project and impacts from hauling excavated East Bahia fill material 
through a residential area (i.e., wildlife disturbance, traffic and pedestrian safety, noise, fugitive 
dust and equipment and truck emission impacts).  However, the No Project Alternative would 
not meet the objectives of the project to maximize tidal restoration, restore habitat, improve 
species diversity, enhance water management, and reduce mosquito breeding habitat.   
 
Overall, the No Project Alternative would not aid the recovery and restoration of populations of 
fish and wildlife that have declined or been extirpated as a result the emplacement of existing 
levees.  Many of these species are listed as endangered, rare or threatened.  Biotic diversity 
would be lower under the No Project, compared to the Proposed Project.  Thus, the No Project 
Alternative would fail to help reverse the general decline of species diversity in the region and 
the Bay-Delta ecosystem and would fail to meet the overall project goal to maximize the 
restoration of tidal marsh habitat.  To leave areas unrestored that could be restored would be 
contrary to the intended purpose of public and private funds used to acquire the project.   
 
Under the No Project Alternative, unmaintained levees at the project site could be breached 
simultaneously in an unplanned event.  If this occurs, sedimentation patterns would be adversely 
impacted.  Sediments would be eroded from nearby mudflats and tidal marsh habitat in the 
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project vicinity would be adversely impacted.  Given the reduced tidal prism of Black John 
Slough, an accidental or un-phased breach of the Bahia site levees has the potential to capture all 
or most of the tidal signal from the slough and to adversely impact sedimentation in areas that 
have a hydrologic connection to the Bahia site (e.g., at Cemetery and Rush Marshes).  Changes 
in sedimentation patterns can cause impacts on human-made structures within the water bodies, 
alter water quality, and affect aquatic habitat important to vegetation, aquatic organisms, and 
terrestrial wildlife that depend on the aquatic habitat.  
 
Finally, management of site water levels would not be possible and the mosquito problem, which 
is already bad at the site, would continue to worsen, with potentially significant public health 
consequences and costs.   
 
Alternative 1 (Reduced Fill Removal from East Bahia)- Alternative 1 to the Proposed Project 
would implement tidal restoration at West and Central Bahia and reconfigure the eastern 
peninsulas at East Bahia, but would reduce grading and fill removal on the Western Peninsula.  
This would result in the removal of approximately 11,000 cy of fill from the site (a reduction of 
more than 50% of the Proposed Project fill removal).   
 
This alternative would reduce anticipated impacts from hauling excavated East Bahia fill 
material through a residential area and would therefore significantly reduce impacts from traffic, 
noise, fugitive dust, and truck emissions throughout much of the Bahia community.  However, 
under this alternative, earth-moving and truck transport activities would be concentrated in the 
eastern portion of the site and the noise and air impacts to residents in the eastern portion of the 
Bahia community (e.g., around Bolero Court) would actually be greater.  By restoring tidal 
influence in West Bahia, Alternative 1 would at least partially meet the objectives of the project 
to restore habitat, improve species diversity, enhance water management, and reduce mosquito 
breeding habitat.  However, enhancement of habitat for specific species that have been identified 
or are likely to occur within the East Bahia area, would not occur or would be significantly 
reduced. 
 
Alternative 2 (No Fill Removal from East Bahia)- This alternative would excavate 
approximately 23,000 cy of fill material from the peninsulas at East Bahia (the same amount as 
the Proposed Project), but would deposit those materials within the East Bahia area, restoring 
tidal marsh to portions of East Bahia, creating seasonal wetlands and raising the elevation of the 
uplands by compacting the fill on site.  Under Alternative 2, fill materials from the Eastern and 
Western peninsulas of East Bahia would be transported to the Central Peninsula or elsewhere 
within East Bahia.   
 
This alternative would eliminate impacts from hauling excavated East Bahia fill material through 
a residential area and would therefore significantly reduce impacts from traffic, noise, fugitive 
dust, and truck emissions throughout much of the Bahia community.  However, under this 
alternative, earth-moving and truck transport activities would be concentrated in the eastern 
portion of the site and the noise and air impacts to residents in the eastern portion of the Bahia 
community (e.g., around Bolero Court) would be greater than the Proposed Project and 
Alternative 1.  It would also at least partially meet objectives of the project to restore habitat, 
improve species diversity, enhance water management, and reduce mosquito breeding habitat.  
There would be some creation of additional seasonal wetlands in the East Bahia area and 
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enhancement of habitat for some species identified or likely to occur within the East Bahia area.  
However, enhancement of habitat for specific species in the Central Bahia area would be greatly 
reduced and the restoration of wetlands in Central Bahia would be much slower due to the large 
reduction of imported fill from East Bahia. 
 
Table ES-1 provides an evaluation of the degree to which each of the alternatives meets the 
project objectives.  Plus (+) and minus (-) signs are used, with more plus signs signaling greater 
achievement of the project goals, and more minus signs signaling failure to achieve those goals.  
The evaluation takes into consideration proposed mitigation measures for each of the 
alternatives. 
 

 
 
 
 

Table ES-1. Comparison of Alternatives in Meeting Project Objectives 
 
Project Objective Proposed 

Project 
No Project 

Alt. 
Alt. 1  

(Limited Fill 
Removal from 

E. Bahia) 

Alt. 2  
(No Fill 

Removal from 
E. Bahia) 

Re-introduce tidal circulation 
(restore full exchange) +++ --- +++ +++ 

Restore historic habitat +++ --- ++ ++ 
Maximize benefits for 
special-status species +++ --- ++ + 

Improve species/habitat 
richness (diversity) +++ --- ++ ++ 

Minimize disturbances to 
habitat and wildlife, 
especially special-status 
species 

++ a +++ ++ a ++ a 

Minimize invasion by foreign 
plants ++ a +++ ++ a ++ a 

Maintain or improve tidal 
exchange along Black John 
Slough, Bahia HOA channel, 
and upstream marshes, and 
minimize risk to existing 
fringe marsh 

+++ --- +++ +++ 

Maintain, enhance, and 
restore existing freshwater 
ponds, seasonal wetlands, and 
upland habitat 

+++ --- ++ + 

Minimize conditions 
favorable for mosquito 
production 

+++ --- +++ +++ 

Minimize impacts to nearby 
residents +a ++b ++ a +++ a 
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Project Objective Proposed 
Project 

No Project 
Alt. 

Alt. 1  
(Limited Fill 

Removal from 
E. Bahia) 

Alt. 2  
(No Fill 

Removal from 
E. Bahia) 

Meet all regulatory 
requirements +++ --- c +++ +++ 

Work within existing funding 
constraints +++ --- c +++ +++ 

Meet intended purpose of 
funding +++ --- c ++ + 
a  Evaluation assumes proposed mitigation measures are implemented. 
b  Residents could be impacted by ongoing or worsening stagnant pond odors and mosquitoes. 
c  No Project Alternative would fail to implement the intended use of public funds. 
 

ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
 
The EIR addresses potential direct, indirect and cumulative potential environmental impacts of 
the Proposed Project and the three alternatives described above and proposes mitigation 
measures for those impacts that exceed specified significance thresholds.  Although impacts of 
the Proposed Project are anticipated to be largely beneficial, some negative (primarily short-
term) impacts may result from proposed earth-moving and construction activities, and from 
transportation of fill material from one portion of the project site to another.  As noted above, 
Alternatives 1 and 2 are proposed to reduce some of the construction-related impacts of the 
Proposed Project.  However, these alternatives also do not achieve all the benefits of the 
Proposed Project. 
 
The major environmental impacts of the Proposed Project and alternatives are briefly described 
by topic in the paragraphs and Table ES-2 below.  Table ES-2 is followed by a summary 
comparison of the Proposed Project and alternatives and identification of the environmentally 
superior alternative.    
 
Hydrology and Water Quality-The project is designed to improve on-site drainage, circulation, 
and water quality.  The project is designed to increase the rate at which estuarine sediments are 
deposited at the project site.  According to aerial photography and ground-based surveys, 
subsidence has lowered ground elevations at the site by up to 6 feet or more below natural 
elevations for tidal marsh.  By reintroducing full tidal exchange to the site, and assuming other 
conditions (i.e., negligible wind-wave agitation), the project is expected to result in an increased 
sedimentation rate such that high marsh vegetation will become established throughout the 
majority of the site within approximately 30 years (low marsh vegetation would colonize much 
earlier).   
 
However, the project also has the potential to adversely impact regional hydrology, including 
having an adverse impact on the tidal range and sedimentation in waters that have a hydrologic 
connection to the project site.  The project would capture some of the tide waters from Black 
John Slough.  This slough supplies the upstream Cemetery and Rush Marshes with tide water, 
but already has limited conveyance as sedimentation has reduced the carrying capacity of the 
slough over the years.  Therefore, there is concern that, depending upon the timing and phasing 
of the project, it could degrade these tidal marshes by reducing tides upstream from the project 
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site.  This potential impact is avoided by the phased project design, which should minimize 
impacts to Black John Slough, the HOA channel, and upstream marshes and should actually 
improve tidal prism and sedimentation at these locations.  
 
Project construction activities could generate some short-term water quality impacts to water 
quality (elevation of suspended sediment and turbidity levels) and mitigation, including Best 
Management Practices (BMPs), is proposed to reduce the likelihood and significance of such 
impacts. 
 
Geology and Soils- Proposed levee modifications and proposed temporary structures (e.g., the 
proposed pump and 48-inch culvert) could be subject to damage in the event of a geologic 
disaster, such as an earthquake, strong seismic ground-shaking or liquefaction.  However, the 
project reduces the likelihood of an unplanned or un-phased breach, with concomitant impacts 
occurring.   
 
Biological Resources-The proposed project would restore native habitat and is expected to 
provide a net long-term benefit to sensitive habitat and plant and wildlife species, including 
special-status species.  The project would increase biological diversity, and productivity, and 
connectivity, and would reduce predator access to interior portions of the site.    
 
However, there is a concern that the project could have (primarily short-term, construction-
related) impacts on plants and wildlife and sensitive habitats.  Implementation of the project may 
involve interruption or modification of the hydrologic function of jurisdictional wetlands, 
federally protected under Section 404 of the Clean Water Act (e.g., removal of fringe marsh 
habitat, brackish and freshwater wetlands, and alteration of tidal channel hydrology).  There 
could be direct impacts to these resources as a result of site construction activities and indirect 
impacts as a result of impacts to habitat, including changes in water levels and vegetation and 
disruption of movement patterns for resident or migratory fish and wildlife.  Mitigation is 
proposed to reduce the likelihood and significance of such impacts.  Mitigation is also proposed 
to reduce the likelihood that the project could promote the spread of invasive weeds. 
 
Finally, concerns about potential impacts tidal range and sedimentation in Black John Slough, 
the HOA channel, and upstream marshes were presented above, under Issue 1 above:  Hydrology 
and Water Quality.  Changes in tidal range and sedimentation would have subsequent impacts on 
habitat and on plants and wildlife.  As explained above, the phased project design is expected to 
maintain or improve tidal range and sedimentation at these locations and is therefore expected to 
benefit plant and wildlife species.  
 
Traffic and Transportation-Trucks hauling fill material through residential streets from East to 
West Bahia could cause traffic and pedestrian safety impacts.     
 
Air Quality-The project could cause short-term construction-generated dust and vehicle 
emissions.  However, by restoring tidal influence and water circulation at the project site, the 
project is also expected to improve existing odor problems related to microbial activity in 
standing water at the site.   
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Noise-Trucks and other equipment operating at the project site and transporting materials 
through adjacent residential streets could cause short-term noise impacts for sensitive noise 
receptors.   
 
Public Health (Mosquito Abatement)-Under current conditions, still or stagnant water at the site 
provides mosquito breeding habitat and therefore constitutes a public health concern.  One of the 
stated project objectives is to provide mosquito abatement.   
 
Aesthetics-Restoration-related construction activities may result in temporarily de-vegetated 
ground at the project site, which could have short-term adverse impacts on the visual setting of 
the site.  Changes to the visual setting of the site could impact nearby residents and travelers on 
State Route 37 (SR 37), a CalTrans-eligible “scenic roadway” in Marin and Sonoma counties.  
However, given the short duration of these impacts and the fact that de-vegetated areas would be 
partially obscured by tidal waters, this impact is not significant. 
 
Recreation and Public Access-The project may result in changes to public access and 
recreational use of the site.  These changes are also not expected to be significant. 
 
Cultural Resources-The project has the potential to impact recorded and unrecorded 
archaeological resources or human remains and mitigation is proposed to reduce the likelihood 
of such impacts occurring.   
 
 
 
.
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Table ES-2. Comparison of Impacts of Project Alternatives 
Impacts Proposed 

Project 
No Project Alt. Alt. 1  

(Limited Fill 
Removal from E. 

Bahia) 

Alt. 2  
(No Fill Removal 
from E. Bahia) 

HYDROLOGY AND WATER QUALITY     
Water Impact-1.  Short-term construction impacts to water quality 
(elevation of suspended sediment and turbidity levels). 

PS NI PS PS 

Post-mitigation Significance  
• Mitigation Measure for Water Impact-1:  Implement Best 

Management Practices (BMPs) for siltation and hazardous 
materials controls, as specified in the Bahia Marsh Restoration 
EIR (see Section 3.4.1). 

LTS NI LTS  LTS  

Water Impact-2  Substantial adverse changes in rates of sedimentation or 
erosion 
 

NI PS (--) NI NI 

Impacts: 
S = Significant Impact 
PS= Potentially Significant Impact 
LTS = Less than Significant Impact 
NI = No Impact 
 
Other abbreviations/symbols: 
-- = No mitigation proposed 
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Impacts Proposed 

Project 
No Project Alt. Alt. 1  

(Limited Fill 
Removal from E. 

Bahia) 

Alt. 2  
(No Fill Removal 
from E. Bahia) 

GEOLOGY AND SOILS     

Geo Impact-1.   Substantial removal, filling, grading, or disturbance of 
soils  

PS NI PS PS 

Post-mitigation Significance 
• Mitigation for Geologic Impact 1: Use Best Management 

Practices (BMPs) to protect soil during and immediately after 
construction, as specified in the Bahia Marsh Restoration EIR 
(see Section 4.4.1).  

LTS  NI LTS  LTS  

Geo Impact-2.  Potential for seismic activity or vulnerability of soil –
comprised structures to seismic events. 

LTS PS (--) LTS LTS 

Geo Impact-3.  Potential for soil erosion by wind, waves, or currents. NI PS (--) NI NI 

Geo Impact-4.  Potential for soil subsidence producing adverse effects. NI PS (--) NI NI 

BIOLOGICAL RESOURCES     
Bio Impact-1: Direct impacts to on-site and adjacent plants from 
construction activities.   
 

LTS NI LTS LTS 

Bio Impact-2: Direct impacts to sensitive plant communities (e.g., 
brackish and freshwater wetlands and tidal fringe marsh) from 
construction activities.   

LTS NI LTS LTS 

Bio Impact-3: Direct impacts to existing wildlife from construction 
activities.   

PS (short-term) NI PS (short-term PS (short-term 

Post-mitigation Significance 
• Mitigation Measure A for Bio Impact-3.  Avoid construction 

operations during the breeding season.   

LTS NI LTS LTS 
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Impacts Proposed 
Project 

No Project Alt. Alt. 1  
(Limited Fill 

Removal from E. 
Bahia) 

Alt. 2  
(No Fill Removal 
from E. Bahia) 

Bio Impact-4:  Indirect impacts to wildlife due to a temporary loss of 
habitat in some locations.   

LTS NI LTS LTS 

Bio Impact-5: Disturbance of existing vegetation could promote the 
spread of invasive weeds. 

PS NI PS PS 

Post-mitigation Significance 
• Mitigation Measure A for Bio Impact-5: MAS will coordinate 

with San Francisco Estuary Invasive Spartina Project to 
determine where the nearest populations of invasive cordgrass are 
located and to ensure that invasive cordgrass is not introduced to 
the Project Site during or prior to project implementation.   

• Mitigation Measure B for Bio Impact-5: Gain control of new, 
establishing populations of invasive cordgrass using protocols 
suggested by the San Francisco Estuary Invasive Spartina Project. 

• Mitigation Measure C for Bio Impact-5: Conduct post-
implementation monitoring for new, establishing populations of 
invasive cordgrass.  If populations invasive cordgrass is detected 
implement Mitigation Measure B. 

• Mitigation Measure D for Bio Impact-5: Conduct post-
implementation monitoring for new, establishing populations of 
pepperweed.  If new populations are detected, appropriate control 
measures will be implemented. 

LTS NI PS PS 

Bio Impact-6:  Potential indirect impacts to upstream Cemetery and Rush 
Marshes from unplanned breaching of site levees.   

NI PS (--) NI NI 

     

TRAFFIC AND TRANSPORTATION     

Traffic Impact-1:  Increased traffic on Bolero Court and Topaz Drive 
during construction. 

S (short-term, 4 
weeks est.) 

NI S (short-term, 2 
weeks est.) 

NI 
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Impacts Proposed 
Project 

No Project Alt. Alt. 1  
(Limited Fill 

Removal from E. 
Bahia) 

Alt. 2  
(No Fill Removal 
from E. Bahia) 

Post-mitigation Significance 
• Mitigation for Traffic Impact-1:  Restrict truck traffic to the 

hours between 9am and 6pm.   

LTS NI LTS NI 

Traffic Impact-2:  Increased safety risks to pedestrians, bicyclists, and 
motorists on Bolero Court and Topaz Drive during construction. 

S (short-term, 4 
weeks est.) 

NI S (short-term, 2 
weeks est.) 

NI 

Post-mitigation Significance 
• Mitigation A for Traffic Impact-2:  Reduce speed limit for 

project trucks to 10mph.   
• Mitigation B for Traffic Impact-2:  Restrict street parking along 

Topaz Drive and Bolero Court during construction/truck hauling 
hours.    

• Mitigation C for Traffic Impact-2:  Notify the Bahia 
Community immediately prior to the beginning of excavations at 
East Bahia.   

LTS NI LTS NI 

     

AIR QUALITY     

Air Quality Impact-1: Operation of construction equipment and vehicles 
(worker commute trips and truck transport of fill material) during project 
construction would generate air emissions. 

LTS (short-term) --- LTS(short term, less 
impact than 

proposed project) 

LTS(short term, less 
impact than 

proposed project) 

Air Quality Impact-2: Project construction would generate fugitive dust. LTS (short-term) --- LTS(short term, 
greater impact than 
proposed project) 

LTS(short term, 
greater impact than 
proposed project) 

Air Quality Impact-3:  Generation of noxious odors from existing ponds. NI PS (--) NI NI 
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Impacts Proposed 
Project 

No Project Alt. Alt. 1  
(Limited Fill 

Removal from E. 
Bahia) 

Alt. 2  
(No Fill Removal 
from E. Bahia) 

NOISE     

Noise Impact-1:  Construction-related truck traffic noise on Albatross 
Drive and Topaz Drive during construction. 

S (short-term, 4 
weeks est.) 

NI S (short-term, 2 
weeks est., less 

impact than 
proposed project) 

NI 

Post-mitigation Significance: 
• Mitigation A for Noise Impact-1:  Restrict truck traffic to the 

hours between 9am and 6pm. 
• Mitigation B for Noise Impact-1:  Instruct the drivers not to use 

engine breaking on Topaz Drive. 

LTS NI LTS LTS 

Noise Impact-2:  Construction-related noise from operation of heavy 
equipment 

S (short-term) NI S (short-term, 
greater impact than 
proposed project) 

S (short-term, 
greater impact than 
proposed project) 

Post-mitigation Significance 
• Mitigation A for Noise Impact-2:  Locate staging and stockpile 

areas, and supply and construction vehicle routes as far away 
from sensitive receptors as possible. 

• Mitigation B for Noise Impact-2:  Establish and enforce 
construction site and haul road speed limits. 

• Mitigation C for Noise Impact-2:  Restrict the use of bells, 
whistles, alarms, and horns to safety warning purposes. 

• Mitigation D for Noise Impact-2:  Equip all construction 
vehicles and equipment with appropriate mufflers and air inlet 
silencers. 

• Mitigation E for Noise Impact-2:  Restrict hours of construction 
to daylight hours. 

• Mitigation F for Noise Impact-2:  Locate equipment as far from 
sensitive receptors as possible. 

LTS NI LTS LTS 
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Impacts Proposed 
Project 

No Project Alt. Alt. 1  
(Limited Fill 

Removal from E. 
Bahia) 

Alt. 2  
(No Fill Removal 
from E. Bahia) 

PUBLIC HEALTH (MOSQUITO ABATEMENT)     

Public Health Impact-2.  Less water circulation, less wind-wave action, 
higher temperatures, higher organic content and emergent vegetation, and 
less saline waters create favorable conditions for mosquitoes. 

NI PS (---) NI NI 

     
AESTHETICS     
Visual Impact-1.  Impacts to views of the project site resulting from 
changes in wildlife populations.   

LTS (short-term) NI  LTS(short term, 
slightly greater 

impact than 
proposed project) 

LTS(short term, 
slightly greater 

impact than 
proposed project) 

Visual Impact-2.  Temporary impacts to views of the project site 
resulting from de-vegetated ground in graded portions of the site.   

LTS (short-term) NI LTS(short term, 
slightly greater 

impact than 
proposed project) 

LTS(short term, 
slightly greater 

impact than 
proposed project) 

Visual Impact-3: Temporary impacts to views of the project site 
resulting from the operation of heavy construction equipment, vehicles, 
and material storage.   

LTS (short-term) NI (also no 
indirect benefits 

from wildlife 
diversity, 

abundance) 

LTS(short term, 
slightly greater 

impact than 
proposed project) 

LTS(short term, 
slightly greater 

impact than 
proposed project) 

     
RECREATION AND PUBLIC ACCESS     
Recreation Impact-1: Truck traffic along Topaz Drive will create a 
safety hazard for the users of Topaz and Santana Parks.   

S (short-term, 4 
weeks est.) 

NI  S (short-term, 2 
weeks est.) 

NI 

Post-mitigation Significance 
• Mitigation for Recreation Impact-1:  Post construction barriers 

(two level tapes) along the street boundary of the parks during the 
time of construction and pre-construction notification of the 
neighborhood. 

LTS NI  LTS NI 
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Impacts Proposed 
Project 

No Project Alt. Alt. 1  
(Limited Fill 

Removal from E. 
Bahia) 

Alt. 2  
(No Fill Removal 
from E. Bahia) 

CULTURAL RESOURCES     
Cultural Resource Impact-1.  Potential impact to unrecorded and 
unknown archaeological sites from ground disturbance and operation of 
heavy vehicles and machinery. 

PS NI PS PS 

Post mitigation Significance 
• Mitigation A for Cultural Resources Impact-1: Contractors 

and construction personnel involved in ground-disturbing 
activities will be advised of the possibility of encountering 
cultural resources (including, but not limited to, chipped or 
ground stone, historic debris, building foundations, and non-
human bone) during construction work.   

• Mitigation B for Cultural Resources Impact-1: There is low 
probability that historic archaeological materials (including, but 
not limited to, structural remains, privies, or refuse deposits 
containing metal, glass, and ceramic items) may be encountered.   

• Mitigation C for Cultural Resource Impact-1:  DFG will 
pursue a strategy of avoiding impacts to cultural resources, where 
feasible.  If avoidance of potentially significant resources is 
determined to be infeasible, DFG will conduct a controlled 
archaeological test excavation to determine archaeological site 
significance.   

LTS NI LTS LTS(MMA, NI, C, 
for Cultural Impact-

1) 

Cultural Resource Impact-2.  Potential impact to unrecorded and 
undiscovered human remains from ground disturbance and operation of 
heavy vehicles and machinery.  (Note that according to the California 
Health and Safety Code, six or more human burials at one location 
constitute a cemetery (Section 8100), and disturbance of Native American 
cemeteries is a felony (Section 7052)). 

PS NI PS PS 
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Impacts Proposed 
Project 

No Project Alt. Alt. 1  
(Limited Fill 

Removal from E. 
Bahia) 

Alt. 2  
(No Fill Removal 
from E. Bahia) 

Post Mitigation Significance 
• Mitigation for Cultural Resource Impact-2:  If bone is 

encountered and appears to be human, California law (PRC 
Section 7050.5) requires that potentially destructive construction 
work in the vicinity of the find and in nearby areas reasonably 
suspected to overlie adjacent human remains is halted and the 
County Coroner (in the county where the find occurs) is 
contacted. 

LTS NI LTS LTS 
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COMPARISON OF THE ALTERNATIVES 
 
The Proposed Project would cause a number of short-term impacts from earth-moving and other 
construction activities and from the transportation of excavated fill materials from the East Bahia 
peninsulas to Central Bahia.  Impacts to traffic, air quality, and noise would be significant, but 
short in duration (approximately 2 to 6 weeks) and would be reduced to less than significant by 
proposed mitigation measures.  Selection of Alternative 1 would reduce the significance of 
impacts related to trucking fill materials from East Bahia through the Bahia residential 
community along Topaz Drive.  Selection of Alternative 2 would eliminate the trucking impacts, 
but would still create some short-term air and noise impacts from operation of heavy equipment 
on site.   
 
On the other hand, the Proposed Project and Alternatives 1 and 2 would result in long-term 
improvements to site hydrology, water quality, biological diversity, and threatened and 
endangered species populations, consistent with the rationale for the public funding used to 
acquire the project site.  Improvements to water quality would also probably result in a reduction 
in mosquito breeding habitat and a lessening of nuisance odors emanating from the project site.  
Implementing either Alternative 1 or 2 would somewhat reduce the project benefits to biological 
and water resources and would not be as successful as the Proposed Project at attaining the stated 
project objectives.  Although the No Project Alternative is generally associated with more 
environmentally benign protection of existing natural resources, in this case the No Project 
Alternative could result in a worsening of water quality, mosquito populations, subsidence, and 
odors.  Furthermore, it would not produce the benefits of the Proposed Project or Alternatives 1 
and 2 and it would not attain the stated project objectives. 
 
 
IDENTIFICATION OF THE ENVIRONMENTALLY SUPERIOR (CEQA) ALTERNATIVE 
 
The No-Project Alternative does not meet the project objectives.  It would not restore tidal wetlands to 
the project site, remedy existing problems with sedimentation and tidal capture in Black John Slough, 
reduce the site conditions favorable for noxious odors and mosquito production, or reduce the potential 
for impacts from unplanned, un-phased site breaching.  Therefore, the No Project Alternative is not 
considered the environmentally superior alternative.   
 
Although Alternatives 1 and 2 would reduce or eliminate some of the project nuisance impacts to 
nearby residents (e.g., traffic, air quality, noise impacts), these impacts are short-term, mitigated, 
and outweighed by the anticipated benefits of the Proposed Project to habitat, plants, and wildlife 
over the long term.   
 
Only the Proposed Project meets all the project objectives.  As stated above, the primarily short-term 
impacts of the project are mitigated and outweighed by the anticipated benefits of the Proposed Project 
to habitat, plants, and wildlife.  Furthermore, the site was purchased primarily with public funds, 
including funds from the CALFED Ecosystem Restoration Program (ERP), for the purposes of habitat 
protection and restoration.  Restoring tidal marsh at the Bahia site directly supports the primary elements 
of the CALFED ERP and is consistent with the intended use of these funds.  Maximizing tidal wetland 
restoration would also avoid leaving avenues open for impact on existing endangered species habitat and 
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on nearby restored habitat.  Given the above considerations, the Proposed Project is the environmentally 
superior under CEQA.   
 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



 

Bahia Marsh Restoration Project EIR   
Chapter 1—Introduction 
 

1-1 

1.0  INTRODUCTION 
 
To comply with the California Environmental Quality Act (CEQA), the California Department 
of Fish and Game (DFG) prepared this Environmental Impact Report (EIR) to address the 
potential impacts of the Bahia Marsh Restoration Project (Bahia Project) in Novato, California.   
 
Marin Audubon Society (MAS) proposes to restore portions of the 632-acre Bahia site to tidal 
marsh (approximately 375 acres on its lands and those of DFG).  The project consists of 
activities designed to create maximum tidal marsh habitat, including successional brackish tidal 
marsh and transitional habitat and plant and animal communities similar to historic tidal marshes 
of the Petaluma River, while maintaining and enhancing the existing seasonal wetland, pond and 
upland habitat at the site.  The Bahia site is strategically located to protect and restore tidal marsh 
habitat because it is virtually surrounded by publicly owned marshes.  Much of the lowland 
bordering the Petaluma River in this area remains or is slated to be restored to tidal marsh.  In 
addition to creating and protecting habitat, an important goal of the project is to control mosquito 
production. 
 
Restoration planning for the Bahia Project is guided by a project team that consists of DFG as 
Lead Agency, MAS, Philip Williams and Associates (PWA), the Point Reyes Bird Observatory 
(PRBO), ecological consultant Peter Baye, and the Marin Sonoma Mosquito and Vector Control 
District (MSMVCD).  While DFG has ultimate responsibility for the project on its land, MAS is 
the recipient of grant funding for the project and is managing the entire restoration project. 
 
The site was purchased primarily with public funds, including funds from the CALFED 
Ecosystem Restoration Program (ERP), for the purposes of habitat protection and restoration.  
Restoring tidal marsh at the Bahia site directly supports the primary elements of the CALFED 
ERP and is consistent with the intended use of these funds.  Proposed activities will assist in the 
recovery of endangered and special status fish and other wildlife along the Petaluma River, a 
high priority location for CALFED.  Environmental compliance documentation for the Bahia 
Project tiers from the Calfed Bay-Delta Program Final Programmatic Environmental Impact 
Statement/Environmental Impact Report (PEIR), July 2000.  The Bahia Project EIR refers to the 
PEIR as appropriate, and provides impacts analysis and proposed mitigations not considered, or 
not covered at an adequate level of detail, in the PEIR.   
 
In addition to CALFED, the group of donors that banded together to purchase the Bahia site 
includes the Wildlife Conservation Board, the California Coastal Conservancy, the California 
Department of Transportation (CalTrans; Environmental Enhancement Grant Program), the 
National Oceanic Atmospheric Administration (NOAA; through the Bay Institute), the Marin 
Community Foundation, and individuals and small grantors through the Marin Community 
Foundation Donor Advised Fund. 
 
This document constitutes the Draft EIR for the Bahia Project.  Chapter 1 discusses the proposed 
project, including the project purpose and need and the CEQA process.  Chapter 2 describes 
project alternatives considered.  Chapters 3 through 12 describe the affected environment, 
identify potential impacts of the project and several alternatives, and propose mitigation 
measures for significant adverse effects.  Chapter 13 addresses cumulative impacts and other 
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analyses required under CEQA.   Subsequent chapters provide background and supporting 
information relevant to the EIR, including reference citations, EIR preparers, EIR recipients, 
abbreviations and acronyms used in the EIR. 
 
 
1.1  PROJECT LOCATION AND SITE DESCRIPTION 
 
The 632-acre Bahia site is located less than a mile upstream (west) of the Petaluma River  and 
south of Black John Slough in the northeast corner of the City of Novato, in the northeastern 
portion of Marin County, California (Figure 1-1).  The Petaluma River forms the boundary 
between Marin County and Sonoma County to the east.  Downtown Novato is approximately 3 
miles southwest of the site.  Regional access to the site is via U.S. Highway 101 (US 101) and 
State Route 37 (SR 37).  SR 37 runs northeast to southwest approximately one mile south of the 
site and is connected to US 101 to the west by Atherton Avenue.  Local access to the site is via 
Atherton Avenue, Bugeia Lane, and Bahia Drive (Bugeia Lane becomes Bahia Drive at H Lane).   
 
The site is bordered on the east by tidal marshes of the Petaluma River (owned by the State 
Lands Commission) and on the north by tidal marshes along Black John Slough (also owned by 
the State Lands Commission).  Some dry farming of hay occurs on diked baylands on the 
Sonoma County (east) side of the Petaluma River.  North of the site and across Black John 
Slough are diked agricultural fields and a radio tower.   
 
West and directly upstream of the site are Rush Creek Marsh (a 250-acre site owned by DFG) 
and Cemetery Marsh (a 50-acre managed, muted tidal marsh owned by the Marin County Open 
Space District [MCOSD]).  Basalt Creek and Rush Creek, drain these areas and feed into Black 
John Slough just beyond the northwest corner of the site.  Water control structures (culverts) are 
used to manage the Rush Creek and Cemetery Marsh water levels, as appropriate for flood 
control, mosquito abatement, and wildlife habitat.   
 
Along the southwest border of the site are approximately 208 acres of blue oak woodlands (also 
owned by MCOSD).  MCOSD maintains a foot and horse trail along the lower margins of the 
hill slopes.  South of the site lies the existing Bahia development, a low-density subdivision of 
288 homes, and a cemetery and property owned by the Novato Horsemen’s Association.  The 
Bahia community is partially clustered around the Bahia Homeowner’s Association (HOA) West 
Lagoon and nearby cul-de-sacs and roads.  The community is served by Topaz Drive, which 
connects to Bahia Drive and follows the edge of the lagoon.  At the southeastern end of Topaz 
Drive is the HOA Community Center and a major pumping station for the Novato Sanitary 
District (NSD).  A small NSD feeder pump is located on the westernmost of three peninsulas on 
the east side of the site.  Residences are also clustered at Green Point and Black Point, less than a 
mile south of the site, adjacent to SR 37.  A 230-kV electric transmission line crosses the project 
site within a 150-foot-wide easement that follows the length of the westernmost peninsula. 
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A channel owned and managed by the Bahia HOA runs between West and East Bahia, bisecting 
the project property and connecting the HOA West Lagoon to the Petaluma River.  The HOA 
Channel, which was constructed to permit navigation of small craft from the Bahia community, 
supplies Petaluma River and San Pablo Bay tidal flows to interior portions of the site.  The HOA 
Channel and lagoon have experienced high rates of sedimentation.  Sedimentation occurs 
partially because tidal water is laden with suspended sediment stirred up by wind from the 
bottom of San Pablo Bay, upstream on the Petaluma River, and outflow from the Delta.  
Suspended sediment is carried into the HOA Channel and lagoon by flood tides and is left behind 
by ebb tides. 
 
In the past, the HOA has had to periodically dredge the HOA Channel and lagoon to maintain 
adequate depth for recreational boating and to provide access to private berths.  Dredging 
occurred in 1976 and 1987.  Since 1987, there has been no dredging and the HOA Channel and 
lagoon have silted in, rendering them no longer navigable.  Costs for continued dredging are 
prohibitive and, as discussed in Chapter 13 (Cumulative Impacts), the Bahia HOA is considering 

Project 
Site 

Figure 1-1  Project Location 
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alternative approaches to maintaining boat access between the Bahia development and Petaluma 
River.  
 
1.2  PROJECT SITE HISTORY 
 
MAS purchased 632 acres at Bahia in January 2004 and subsequently transferred title of 
approximately 208 acres of blue oak wooded hills to MCOSD and approximately 333 acres 
planned for tidal restoration by this project to DFG.  MAS retained ownership of the former RV 
parking lot (approximately 4.5 acres), and the East Bahia peninsulas (60 acres), including an 
existing small pond (approximately 5 acres).   
 
The Bahia Marsh Restoration site was purchased primarily with public funds for the purpose of 
habitat protection and restoration.  Maximizing tidal wetland restoration is consistent with this 
purpose.  Maximizing tidal wetland restoration would also avoid leaving avenues open for 
impact on existing endangered species habitat and on nearby restored habitat. 
 
For restoration planning, the site has been divided into several parcels, as shown in Table 1-1 and  
Figure 1-2, below.    
 

Table 1-1   Bahia Marsh Restoration Project Parcels 
 

Parcel name Owner Size Composition 
West Bahia DFG 216 ac Diked former tidal marsh  
Mahoney Spur SLC (leased to DFG) 39 ac Diked former tidal marsh 
Central Bahia DFG 117 ac Diked former tidal  

marsh (108 ac) 
Decant pond remnant  
(1 ac of wetlands within 
acre area)  
Dredge disposal site  
(6.7 acres of wetlands  
Within a 7.6-acre area) 

Central Bahia MAS 4.5 ac Recreational vehicle (RV) 
parking lot  

East Bahia MAS 60 ac 3 peninsulas (Western,  
Central, and Eastern  
Peninsulas) created as  
building sites on former   
tidal marsh (60 acres) 
This includes an existing  
pond (4.7 acres) 
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Prior to the twentieth century, the project site was a tidal wetland with well-developed sinuous 
tidal channels extending from the Petaluma River to the base of the uplands.  Historic maps of 
the area show a much wider Petaluma River, extensive mudflats along the banks of the channel 
now known as Black John Slough, and a small marsh island located on the mudflat now known 
as Mahoney Spur. 
 
Changes that have occurred in the twentieth century include extensive dike construction along 
the Petaluma River and Black John Slough, the expansion of fringe marsh (in response to the 
reduction in tidal prism and increased sediment load associated with hydraulic mining during the 
Gold Rush), and the reduction of channel size and mudflat extent.  Most of these changes 
occurred in the early- to mid-1900s and are visible in the historic maps from this time period. 
 
The East Bahia peninsulas (Eastern, Central, and Western Peninsulas) were built in 1965 using 
Bay Mud excavated from the HOA West Lagoon and surrounding waterways.  The three 
peninsulas, which were all intended for housing development (of 2,500 planned homes, 288 have 
been built), were raised to an elevation of approximately 10 feet above mean sea level (msl).  
Additional Bay Mud fill was placed on the Western Peninsula during the 1970 dry season.   
 
The HOA West Lagoon and surrounding waterways were excavated to about 11 feet below msl.  
Dredge material was also placed on both sides of an internal dike constructed diagonally across 
Central Bahia and in the small cove south of Central Bahia and adjacent to the hillslopes.  The 
small pond in the Central Bahia area is the remnant of the decant pond used at the time dredge 
spoils were placed on-site.  In the southeast corner of Central Bahia, dredge material was used to 
construct the RV parking lot.   
 
Internal dikes, ditches, and the placement of imported dredge material have modified the interior 
of West Bahia.  A network of relict tidal channels is present in West Bahia, however, the 
construction of borrow ditches and internal levees within the site have altered the HOA Channel 
footprint.  Dredge material from the HOA lagoon and HOA Channel has also buried the historic 
channel system over much of Central Bahia.   
 
Although the Bahia site was originally diked for agricultural use, it has not been cultivated in 
more than 30 years.  Since being diked, the site has subsided several feet.  In the past, a pump 
station in the northeast corner of West Bahia drained excess water.  However, the pump 
collapsed shortly after DFG assumed title to the property in June 2003.  
 
Since that time, the extent and duration of ponding has increased due to the lack of pumping, 
rainfall and overtopping of the perimeter levee during high tides and storm surges.  Additionally, 
recent observation of late summer/early fall ponding at the site suggests that more extensive tidal 
overtopping is occurring.  Seasonal freshwater and brackish wetlands have developed behind the 
levees.  Persistent high water levels at the site would continue to suppress emergent plant growth 
and the development of other wetland habitat and associated species.  Inundation of the site 
following the collapse of the pump house destroyed the salt marsh harvest mouse (SHMM) 
habitat.  Standing water at the site also provides mosquito breeding habitat and therefore has 
become a public health concern. 
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1.3  PROJECT PURPOSE AND NEED 
 
Historically, the North Bay region contained extensive tidal marshes.  Diking for agriculture and 
filling for urbanization have reduced tidal marshes to less than 30 percent of their historic extent.  
All that remains of the once extensive tidal marshes of the lower Petaluma River are fringe 
marshes along diked baylands and Black John Slough.  
 
While the existing diked wetlands at the Bahia site provide some seasonal habitat for waterfowl 
and shorebirds, they have minimal complexity and significantly reduced ecological richness.  
Furthermore, other shallow, seasonal wetlands in the lower Petaluma River area provide 
waterfowl/shorebird habitat.  Productive shallow muted-tidal ponded wetlands exist at the nearby 
Rush Creek and Cemetery Marshes to the west of the project site.  Extensive seasonal wetlands 
exist around Gnoss Field, two miles to the north.  The critical need in the lower Petaluma River 
area is for additional tidal wetlands.  
 
The primary stressor at Bahia is the presence of levees that alter and block tidal flows to the 
historic marshes.  At Bahia, populations of fish and wildlife have been extirpated and other 
species have declined as a result of the placement of levees, thereby contributing to the decline 
of species in the region and the Bay-Delta ecosystem.  Many of these species are listed as 
endangered, rare or threatened.   
 
The existing levees present a continuing maintenance burden for the land owners.  Furthermore, 
ponded water at the site provides mosquito habitat.  Given the recent introduction of West Nile 
Virus (WNV) to northern California, this presents a public health concern and a constant 
maintenance burden for the SMVCD. 
 
Breaching and lowering portions of remaining levees will restore significant tidal wetland 
acreage, natural salinity regimes, channel complexity and vegetative habitat.  A restored marsh 
will provide habitat for anadromous and estuarine fish, migratory birds, and other wildlife, and 
will contribute to the recovery of the Bay-Delta estuary as a whole.  Restoration activities will 
also improve the important upland-wetland ecotone and provide high-tide refugia habitat along 
the upland-wetland interface and remnant levees that will remain as islands.  Restoration of the 
Bahia wetland to a natural tidal system will facilitate stewardship because minimal maintenance 
will be required.  Finally and importantly, it will assist with mosquito abatement efforts. 
 
The overall project goal is to permanently protect a significant area of historic tidal wetlands and 
adjacent uplands and to maximize the restoration of tidal marsh habitat.  The Project Team 
translated this overall goal into specific objectives that were used to guide the restoration 
planning and design.  The Project Team modified and appended these objectives after identifying 
opportunities and constraints imposed by the existing site conditions.  The identified 
opportunities and constraints are listed below, followed by the final list of project objectives. 
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OPPORTUNITIES- Given the existing physical setting and ecologic functions of the study 

area, we have identified the following opportunities: 
• Restore approximately 375 acres of tidal marsh and associated upland edge through the 

natural processes of estuarine sedimentation, vegetation establishment, and tidal channel 
scour. 

• Create endangered species habitat for the California clapper rail and SMHM. 
• Re-use fill material excavated from the RV lot and/or the MAS peninsulas at East Bahia 

to create transitional habitat, high tide refugia, or accelerate overall marsh evolution. 
• Reduce existing mosquito habitat by reducing the quantity of small pools of standing 

water with dense vegetation. 
• Grade transitional habitat along the southern boundary of Central Bahia to enhance the 

existing seasonal wetland (former dredge disposal site) and 1-acre pond (former decant 
pond), and restore the RV parking lot to tidal marsh or transitional habitat. 

• Increase tidal scour along Black John Slough and the HOA channel, which will reduce 
tidal damping along Black John Slough and periodic dredging disturbances along the 
HOA channel. 

• Enhance and restore existing fresh water ponds and seasonal wetlands. 
 

Constraints-The following constraints arise from the multiple and sometimes competing 
objectives, as well as the physical setting of the site: 

• Land subsidence has resulted in low initial site elevations, especially in West Bahia. 
• The diked baylands are not directly adjacent to the main source of suspended sediment 

(i.e., Petaluma River), and Black John Slough and/or the HOA channel must convey the 
restored tidal prism.   

• Black John Slough is currently undersized to convey the combined tidal prism of West 
Bahia, Central Bahia, and Mahoney Spur and may potentially limit tidal exchange to 
breached baylands. 

• Simultaneous breaching of the West Bahia, Central Bahia, and Mahoney Spur baylands 
may change the existing hydrology of Black John Slough and affect the existing fringe 
marsh habitat and ability to drain Rush Creek and Cemetery Marshes. 

• Limited construction access exists due to increased ponding throughout the site as a result 
of the broken pump, continued levee over-topping at high tides, and freshwater runoff 
from the adjacent hillslopes. 

• Loss of existing fringe marsh habitat due to scour of Black John Slough and HOA 
channel. 

• The persistence of existing artificial site features (e.g. borrow ditches) that will hinder 
site evolution (e.g. development of sinuous tidal channels). 

• The potential for wind-wave action to hinder estuarine sedimentation, especially in West 
Bahia where the existing grade is close to mean low water. 

• Feral animal and predator access to the project through high elevation areas. 
• Phasing with the restoration of MAS peninsulas at East Bahia if sediment from East 

Bahia is to be imported to West Bahia.   
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• Bahia HOA proposed access road through the former RV parking lot to the West 
Peninsula at East Bahia.   

• Proposed HOA channel to maintain navigational right-of-way from the HOA West 
Lagoon to the Petaluma River (several alternatives for this project were considered in the 
Bahia Homeowners Lagoon Dredging Project EIR [City of Novato, 1999]). 

 
Project Objectives-As stated previously, the opportunities and constraints listed above were 

used to refine the initial list of project objectives.  The refined list is as follows: 
 
Biological Objectives 

• To restore a successional brackish tidal marsh with channel patterns and transitional 
habitat structure similar to those of antecedent, prehistoric marshes, in the modern 
estuarine setting. 

• To establish new tidal marsh plant and animal communities that exhibit progressive 
development towards long-term species richness, composition, and native species 
diversity, similar to those of remnant prehistoric and older historic tidal marshes of 
Petaluma Marsh.   

• To minimize persistent invasions of potential dominant non-native wetland plants and 
to establish native vegetation that resists invasion as much as practical. 

• To develop significant and rapidly expanded new tidal marsh areas with highly 
favorable habitat conditions for successful nesting and local population growth of the 
California clapper rail. 

• To develop significant and rapidly expanded new high tidal marsh habitat with highly 
favorable habitat conditions for resilient, persistent populations of the SMHM, 
equaling or exceeding the conservation value of existing non-tidal salt marsh habitat 
for the SMHM.  

• To develop gradually expanded long-term tidal marsh habitat favorable for recovery 
of other tidal marsh-dependent special status wildlife and plant species. 

• To provide successional and long-term wetland and aquatic habitats that provide 
substantial benefits for migratory shorebirds, waterfowl, and estuarine fish, relative to 
diked marsh conditions.  

• To restore slough and tidal channel habitat for the benefit of estuarine fish, including 
sensitive species such as juvenile salmonids and splittail. 

 
Physical Objectives 

• To establish the natural processes of early-succession marsh sediment transport, 
deposition, and organic matter accumulation, adjusting to rising sea level and 
changing sediment supplies with minimal maintenance.  

• To develop a tidal drainage system that will allow full exchange of water and 
sediment throughout the restored baylands. 

• To minimize the risk of tidal capture along Black John Slough and the HOA channel, 
which would increase the rate of shoaling in these channels. 
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• To minimize the conditions favorable for mosquito production by developing 
appropriate hydrologic regimes.   

• To maintain or improve the ability of waters to discharge from Rush Creek and 
Cemetery Marshes via the existing flow control structures at those facilities. 

• To minimize the risk of further tidal damping along Black John Slough, and thus the 
potential for modifications to existing fringe marsh habitat. 

• To minimize disturbances to existing habitat associated with construction activity. 
 
As stated previously, restoring tidal marsh at the Bahia site directly supports the primary 
elements of the CALFED ERP.  Proposed activities will assist in the recovery of endangered and 
other special status fish and other wildlife along the Petaluma River, a high priority location for 
CALFED.    
 
In addition to its consistency with the CALFED ERP, the project is consistent with the following 
plans and policy documents: 

• San Francisco Estuary Project Comprehensive Conservation and Management Plan  
• Baylands Ecosystem Habitat Goals Project  
• San Francisco Bay Joint Venture Implementation Strategy  
• San Francisco Bay Conservation and Development Commission’s Bay Plan  
• California Regional Water Quality Control Board Basin Plan  
• City of Novato/Marin County General Plans 

 
Other North Bay restoration projects that provide important design experience and data to guide 
and inform the Bahia restoration project include the Sonoma Baylands, Petaluma River Marsh 
(formerly known as Carl’s Marsh), Gallinas Creek, and Muzzi Marsh restoration projects.  In 
addition, valuable experience applicable to the restoration of subsided sites is available from the 
Warm Springs Marsh and Cooley Landing projects in the South Bay. 
 
As noted previously, the Bahia property was purchased primarily with public funds for the 
purpose of habitat protection and restoration.  Therefore, maximizing tidal wetland restoration is 
consistent with this purpose.  Maximizing tidal wetland restoration would also avoid leaving 
avenues open for impact on existing endangered species habitat and on nearby restored habitat. 
 
1.4   PROJECT DESCRIPTION 
 
The project consists of activities designed to create maximum tidal marsh habitat, including 
successional brackish tidal marsh, and transitional habitat, plant and animal communities similar 
to historic tidal marshes of the Petaluma River, while maintaining and enhancing seasonal 
wetland, pond and upland habitat.  Activities to remove impediments to tidal flows consist 
primarily of restoring (excavating) a complex system of tidal channels; lowering levees and 
inboard ground elevations, culverts, and breaches.  Note that the word “levee” is used in this 
document to refer to embankments and other structures which are not engineered to protect life 
or property from weather or tidal events. Other activities to facilitate the restoration of tidal 
marsh and improve habitat include grading in some areas and reusing excavated materials to 
raise ground elevations in some areas.  Two temporary structures are proposed:  a pump and a 
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48-inch culvert and tide gate.  Specific design elements of the proposed project are subject to 
some refinement throughout the CEQA process.  Final project design will take into account new 
and more detailed information from the permitting and design processes.   
 
DFG is responsible for design, implementation, and management of proposed restoration 
activities at the West Bahia site, and MAS is responsible for design, implementation, and 
management of proposed restoration activities at the East Bahia site.  In addition, as stated 
previously, although DFG is Lead Agency for the project, MAS is the recipient of grant funding 
for the project and is managing the project.  As proposed, earth removed from the East Bahia 
peninsulas to achieve objectives in that portion of the site would be transported to West Bahia 
and used to achieve restoration objectives there.  Coordination of the Central/West and East 
Bahia restoration efforts would have the dual benefit of providing needed fill material for Central 
and West Bahia and of increasing the area available for tidal wetland restoration at East Bahia.  
Since these projects are logistically and hydrologically connected, DFG has evaluated them 
jointly in this EIR.   
 
A two-phase approach to tidal restoration at the Bahia site is proposed, with most activities 
completed during Phase 1.  This approach would allow for refinement to project design as 
experience is gained during the first phase of construction.  This approach would also allow for 
natural widening of Black  
 
John Slough to avoid adverse impacts to upstream marshes that could result if the project 
captured most or all of the presently limited tidal flows in Black John Slough.  Like portions of 
the project site, Black John Slough has been subjected to significant sedimentation which has 
reduced the tidal exchange between the Petaluma River and upstream marshes.  Measures 
proposed in Project Phase 1 are partially intended to create a scouring effect in Black John 
Slough and naturally increase the tidal capacity of the slough.    
 
Proposed activities for each of the phases are first outlined below and then discussed in further 
detail. Features of the proposed project design are also shown in figure 1-3. Note that a number 
of design changes have occurred since the Administrative Draft Preliminary Design Report 
(PWA, 2004; see Appendix A).  Additional changes may be made to the project design prior to 
implementation. 
 
Project Phase 1-Central and West Bahia 

• Install a temporary pump 
• Excavate interior (inboard) starter channels and berms 
• Excavate exterior (outboard) Pilot Channels to Black John Slough 
• Grade former RV parking lot and construct transitional habitat and vegetation bench 

along the southern edge of Central Bahia 
• Lower perimeter levees along Mahoney Spur and Central Bahia 
• Construct a temporary flow structure at West Bahia  
• Construct ditch blocks along West Bahia borrow ditch 
• Enhance seasonal wetlands at the former decant pond and dredge material disposal site in 

Central Bahia 
• Construct three breaches in the perimeter levees of Mahoney Spur and Central Bahia 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



Bahia Marsh Restoration Project EIR 1-13   
Chapter 1—Introduction 
 

 
Project Phase 1-East Bahia 

• Lower surface of Western and Eastern Peninsulas 
• Western Peninsula - construct levee along PG&E easement and grade transition zone 

from new levee 
• Eastern Peninsula – remove outer levee and grade transition zone from existing inner 

levee 
• Central Peninsula – grade transition zone and establish tidal connection to Eastern 

Peninsula 
 
Project Phase 2-West Bahia 

• Lower additional perimeter and interior levees 
• Construct four West Bahia breaches 

 
Note:  All work in Central and East Bahia would be completed under Project Phase 1. 
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1.4.1   Project Phase 1-Central and West Bahia 
 
1.4.1.1  Install a Temporary Pump 
 
Passive drainage from West Bahia directly to Black John Slough does not appear to be feasible, given 
the amount of subsidence across this unit and the relatively high water surface elevations along the 
upper reach of Black John Slough (muting and discharges from the Rush Creek and Cemetery Marshes 
have increased the elevation of water at low tide).  As noted previously, this unit is subject to the most 
overtopping and extensive ponding due to the relatively low crest elevations along this perimeter levee.  
Ponded areas within West Bahia will require pumping.  Installation of a temporary pump is proposed to 
remove ponded water from the site prior to construction and allow for land-based excavation equipment 
to access the work areas. 
  
1.4.1.2    Construct Interior (Inboard) Starter Channels and Berms 
 
The proposed project is designed to increase the complexity of the channel system while reducing 
construction costs.  The proposed preliminary design includes excavation of interior starter channels to 
facilitate development of a complex drainage network over time and to provide drainage at low tide 
when extensive areas of ponding may occur.  Excavation of channels in Central Bahia and Mahoney 
Spur is important since material in these baylands consist of dewatered dredge material that is expected 
to be resistant to erosion, since remnant channels are absent in these areas, and since Mahoney Spur has 
a higher bed elevation;  all factors which slow channel evolution.   
 
Immediately inboard of the perimeter levee, a conventional excavator will be used to excavate starter 
channels to breach dimensions with a trapezoidal cross-section.  Further inboard, channels will be 
reduced in size with a “T”-shaped cross section.  The top of the “T” would be excavated using a 
conventional excavator; the lower portion, with a rotary ditcher.  Material excavated with the 
conventional excavator would be placed to the side of the starter channels, creating uncontrolled berms 
(elevation no greater than +6.0 feet NAVD).  These berms would serve as high tide refuge in the interior 
of the baylands and would also help train tidal flows along the desired path.  Material excavated by the 
rotary ditcher will be dispersed more widely over the adjacent grade.   
 
1.4.1.3    Excavate Exterior (Outboard) Pilot Channels to Black John Slough 
 
Pilot channels would be excavated through the existing tidal marsh between the banks of Black John 
Slough and the HOA channel to facilitate tidal exchange and site evolution.  To reduce potential impacts 
to California clapper rail habitat, the outboard pilot channels would be cut at least 50 feet away from 
existing tidal creeks in the fringe marsh.  In addition to the pilot channels on the outboard side of 
Breaches CB, MS1 and MS2, a small pilot channel would be constructed on the outboard side of Breach 
WB2 to enhance tidal flows from the flow control structure at that location (see Section 1.4.1.6, below) 
to Black John Slough.  (Breaches CB, MS1 and MS2 would be constructed in Phase 1 and Breach WB2 
will be constructed in Phase 2, as discussed below.)  
 
Current project design proposes to excavate pilot channels with the same cross-section as the adjacent 
levee breach to avoid muting of the tidal range.  (Levee breach dimensions are provided in the 
Preliminary Design Report [PWA, 2004; see Appendix A.])  After approximately 50 feet, the pilot 
channels will decrease substantially (to a depth of approximately 4 feet and bottom width of 
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approximately 1.5 feet).  This design will reduce impacts to existing biological resources and reduce 
construction costs.  A smaller pilot channel would still function to facilitate scour to the larger 
equilibrium channel size by removing erosion-resistant vegetation and initiating a flow path.  However, 
a smaller pilot channel would likely limit tidal exchange and reduce the tide range inside the baylands 
until scour enlarges the channel to its equilibrium size.   
 
1.4.1.4    Grade Former RV Parking Lot and Construct Transitional Habitat Bench in 
Central Bahia 
 
Construction of transitional habitat will help expedite plant colonization and decrease exposure to wind-
wave erosion and establishment of tidal marsh habitat at the project site.  Areas with existing high 
grades and/or areas in proximity to California clapper rail or SMHM habitat are considered prime areas 
for the construction of transitional habitat at the project site. 
 
The former RV lot in Central Bahia, constructed from dredged materials, currently supports non-native 
upland vegetation with some patches of seasonal wetlands.  Project design includes grading most of the 
RV lot to facilitate restoration of tidal wetland functions.  The project proposes to lower the existing 
grade which ranges from 8.5 to 10 feet NAVD to an elevation of approximately 4.5 feet NAVD 
(approximately 1 foot below MHHW).  This would allow for regular tidal inundation, accommodation 
of natural estuarine sedimentation, and development of natural morphology.   
 
A band of higher elevation land will be retained along the edge of the HOA West Lagoon to inhibit the 
transmission of tidal and wave action from the restoration site to the West Lagoon.  There will be a 
gradual (10 to 15:1) slope down to the marsh plain to provide transition habitat.  Native plants will used 
to improve habitat and stabilize the slope against erosion.  This band will be extended northward along 
the existing levee on the west side of the HOA channel, provided that fill from East Bahia is available.  
This treatment will not be extended for the entire length of the channel.  To facilitate ecological 
connectivity much of the levee will be lowered to MHHW.  The exact lengths of this higher elevation 
band and the lowered levee will be determined in the final design. 
 
Material from the former RV lot, together with material excavated from the East Bahia Western 
Peninsula, would be used to construct a transitional habitat bench with a slope of 10:1 along the southern 
edge of Central Bahia between the lot and adjacent tidal marsh.  Material excavated from the RV lot 
could also be used to create berms adjacent to relict or constructed channels elsewhere at the site.  Use 
of terrestrial sediments from the RV lot will discourage weeds, favor long-term establishment of native 
plant diversity, and reduce trucking costs for this material.  Coordination with restoration activities at 
East Bahia would have the dual benefit of providing material for construction of this element and of 
increasing the area available for tidal wetland restoration at East Bahia.  Small channels (depth 
approximately 3 feet, bottom width approximately 1.5 feet) would be cut into these constructed features, 
as needed, to enhance ecological value for California clapper rail habitat.   
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1.4.1.5    Lower Mahoney Spur and Central Bahia Perimeter Levees  
 
Levee lowering is intended to improve hydrological and biological connectivity between the restored 
bayland and existing adjacent tidal marshes.  In order to limit tidal inundation to West Bahia prior to full 
restoration, portions of the perimeter levees along Mahoney Spur and Central Bahia will be lowered 
during Phase 1.  Additional levee lowering will occur in Phase 2 (Section 1.4.3.1, below).  Material from 
existing levees will be pushed toward the interior of the bayland to create a gently sloping edge or, in the 
case of West Bahia, to partially fill existing borrow ditches along the inboard base of the levees. 
 
1.4.1.6    Construct Temporary Flow Control Structure at West Bahia  
 
Project design includes installation of a temporary flow control structure near proposed Breach WB2 in 
West Bahia.  This structure, together with continued overtopping at low sections of the existing 
perimeter levee will provide muted tidal action to West Bahia and will provide for interim management 
of water levels prior to implementation of Project Phase 2.  This would initiate tidal scour along Black 
John Slough and would provide a means to limit the tide range within West Bahia during the interim 
period.  This may be desirable to reduce mosquito production, improve the habitat values during interim 
conditions, and to drain the site for construction. The structure would be a 48-inch culvert and tide gate 
and would be in place for two to five years.  Additional culverts could be installed during Phase 1 as 
needed to enhance drainage and circulation in West Bahia.  The culvert or culverts will be replaced by 
full-size levee breaches during Phase 2.   
 
1.4.1.7    Construct Ditch Blocks along West Bahia Borrow Ditch 
 
The project includes construction of four ditch blocks along the borrow ditch on the inboard side of the 
West Bahia levees.  Borrow ditches are straighter than natural channels and offer less habitat 
complexity.  Ditch blocks, essentially small earthen dams that could be constructed at various locations 
across the borrow ditches, would inhibit borrow ditches from capturing the tidal supply and impeding re-
establishment of the historic channel network.  There are no significant borrow ditches along the inboard 
side of the levees of Mahoney Spur or Central Bahia.  Therefore, no ditch blocks are proposed for these 
areas. 
 
1.4.1.8    Repair Pond Breach to Enhance Seasonal Wetlands in Central Bahia 
 
Although the former decant pond has in the past served as a pond, with a mix of open water and tall 
emergent freshwater marsh vegetation, recent changes suggest greater drainage and less open water 
habitat.  This is presumably due to a small breach in the steep perimeter levee, although fluctuations in 
response to variable rainfall may also have contributed to the observed changes.  The project proposes to 
enhance the habitat value of this pond by repairing the breach, thus increasing the open water habitat and 
prolonging the duration of ponding.   
 
1.4.1.9    Breach Mahoney Spur and Central Bahia Perimeter Levees 
 
As part of Phase 1, three breaches would be constructed through the perimeter levees (two at Mahoney 
Spur [MS1 and MS2] and one at Central Bahia [CB]) to allow daily tides to enter these areas (see  
Figure 1-3)  These breaches are sized to drain Central Bahia and Mahoney Spur, as well as a portion of 
West Bahia.  They are sited as close as possible to the primary tidal and sediment source (Petaluma 
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River), but at locations that will prevent the site from capturing tidewaters from the upstream end of the 
HOA channel, which would also impact Rush and Cemetery Marshes, further upstream.  Rationale for 
each of the proposed perimeter breaches and dimensions for the breaches are provided in the 
Preliminary Design Report (PWA, 2004; see Appendix A).  Breach excavations would extend into the 
outboard marsh approximately 50 feet.   
 
As discussed in Section 1.4.1.3, above, the proposed design includes constructing outboard pilot 
channels to speed site evolution and establish a connection between the breached baylands and adjacent 
tidal sloughs.  If, however, pilot channel construction is infeasible due to costs or other factors, levee 
breaches will be located as close as possible to existing tidal creeks in the fringe marsh and natural tidal 
scour of these creeks will gradually increase their depth and width until equilibrium is reached.  (This 
would, however, slow down development of a vegetate marsh and reduce the tide range inside the 
breached baylands until existing tidal creeks are enlarged.) 
 
1.4.2   Project Phase 1-East Bahia 
 
All restoration efforts at East Bahia would take place during Phase 1 of the proposed project.  
Excavation by land-based equipment would restore portions of the Western and Eastern Peninsulas to 
tidal marsh and would retain and enhance seasonal wetlands and uplands at the Central Peninsula.  
Materials excavated from the Western and Eastern Peninsulas would be used for construction at Central 
Bahia and at East Bahia’s Central Peninsula, respectively.  The extent of excavation at the peninsulas is 
mostly constrained by construction costs.  The dewatered fill material that comprises the East Bahia 
peninsulas is expected to be resistant to tidal erosion.  Therefore, starter channels would be constructed 
at the time of excavation to facilitate channel and site evolution. 
 
1.4.2.1  Lower Surface of Western and Eastern Peninsulas 
 
To restore tidal wetland habitat, the existing surface of the Western and Eastern Peninsulas of East 
Bahia would be lowered to an average of +5.3 feet NAVD, approximately 1 foot below natural marsh 
elevations.  The slope from the lowered marsh surface to the constructed starter channels would be 
graded, creating an undulating upland edge to the marsh.  Dewatered fill material from the Western 
Peninsula would be trucked to Central Bahia and would be used in the restoration efforts at that location, 
as needed.  Fill material from the Eastern Peninsula would be trucked to the Central Peninsula in East 
Bahia or will be placed elsewhere on-site within East Bahia, either along levees and transitional zones or 
along the upland areas owned by MAS, immediately south of the peninsulas.  This would significantly 
reduce material transportation costs and impacts. 
 
1.4.2.2   Construct PG&E Easement Levee  and Transition Zone on Western 
Peninsula 
 
On the Western Peninsula, a levee would be constructed along the 150-foot-wide PG&E easement.  This 
levee would be wide enough to allow truck access and to avoid the PG&E power towers.  Crest 
elevation would be increased to approximately +10.5 feet NAVD to maintain the integrity of the HOA 
West Lagoon.  The slopes of the levee crest to the new marsh would need to be graded and would 
ultimately vary between 10:1 and 15:1, creating an undulating upland edge to the marsh and defining 
drainage areas for the new marsh.  
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1.4.2.3    Remove Outer Levee and Grade Transition Zone on Eastern Peninsula 
 
On the Eastern Peninsula, the outer levee would be removed.  The existing inner levee elevation 
(approximately +13 feet NAVD) is higher than the outer levee.  The inner levee will be maintained and 
widened. The slope to the new marsh from this inner levee would need to be graded and would 
ultimately vary between 10:1 and 15:1, creating an undulating upland edge.  
 
1.4.2.4    Grade Central Peninsula  
 
Most of the Central Peninsula would be converted to tidal wetlands and some seasonal wetlands and 
uplands, with high areas inundated only on extreme tides.  Material would be re-graded within the 
Central Peninsula to allow a tidal connection from the Eastern Peninsula.  This alternative would result 
in a long gradual transition between tidal wetlands and seasonal wetlands along the Central Peninsula.  
The seasonal wetland in this transitional area will be partly sustained by infrequent high tides.   
 
1.4.3   Project Phase 2-West Bahia 
 
1.4.3.1    Lower Additional Perimeter and Interior Levees 
 
Phase 1 includes lowering the perimeter levees along Mahoney Spur and Central Bahia (see Section 
1.4.1.5, above).  The interior levee dividing Central Bahia and West Bahia and portions of the perimeter 
levee along the northern boundary of West Bahia will be lowered to MHHW as part of Phase 2.  
Material from existing levees will be pushed toward the interior of the bayland to create a gently sloping 
edge or, in the case of West Bahia, to partially fill existing borrow ditches along the inboard base of the 
levees. 
 
1.4.3.2    Construct Four West Bahia Breaches 
 
Four trapezoidal breaches will be excavated in the West Bahia perimeter levee under Phase 2 (Breaches 
WB1 through WB4; see Figure 1-3).  Design dimensions of the Phase 2 breaches are shown in the 
Preliminary Design Report (PWA, 2004; see Appendix A).  Breach excavation will extend into the 
outboard marsh approximately 50 feet.   
 
Timing of the breaches will be done in such a way as to gradually restore the West Bahia tidal prism and 
to reduce the risk of sudden changes and adverse impacts to the hydrology of Black John Slough and the 
upstream marshes (Rush Creek and Cemetery Marshes).  Adjustments to the timing, location, and 
dimensions of the proposed breaches can be made as needed, based on monitoring data collected from 
Black John Slough.  It is anticipated that breach WB1 may be constructed prior to the other breaches in 
order to gradually increase the tidal range in West Bahia and to increase tidal scour along Black John 
Slough.   
 
1.4.4   Construction Implementation 
 
Use of land-based equipment is expected to be difficult given the extent and duration of ponding at the 
site and the lack of a functional pump station.  In addition to direct rainfall and freshwater runoff from 
the adjacent hillslopes that collects throughout the baylands during the wet season, overtopping along 
portions of the perimeter levee leads to periodic tidal inundation and perennial ponds in West Bahia.   
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Aerial photography from December 15, 2003 indicated persistent ponding at West Bahia (approximately 
20%), limited ponding at Central Bahia (about 5%), and negligible ponding at Mahoney Spur.  At that 
time, no major winter rainfall events had contributed to ponding, and the observed water depths of up to 
3 feet in West Bahia were probably close to the yearly low.   
 
In April 2005, following a season of high rains, flooding was complete across the project site.  At that 
time, the Project Ecologist (Peter Baye) described the site as an “inland sea,” with even Mahoney Spur 
flooded.  Visual observations by Baye indicated that the water surface overlapped the adjacent tidal 
alkali-bulrush marsh.  Baye also noted that the salinity of the water at the time was 5ppt.  This salinity, 
which is much too high for pure rainfall/runoff, is significantly higher than expected for the time of year, 
and is actually close to the salinity of adjacent estuarine sloughs.  Baye suggested the higher than 
expected salinity suggests the occurrence of a significant amount of tidal overtopping, or that an 
unplanned breach had occurred somewhere in the levee.  PWA surveyed the levees in Jaunuary 2006 
and did not find evidence of a breach 
 
The proposed project includes a pre-construction period of water management in order to decrease 
ponding.  This was described in Section 1.4.1.1, above.  Some preliminary estimates of construction 
quantities are provided below. 
 
Preliminary estimates of quantities for each of the major restoration elements included in the project are 
summarized in Tables 1-2 and 1-3.  Table 1-2 covers construction quantities for Phase 1, and Table 1-3 
covers construction quantities for Phase 1.  These quantities are based on the proposed design 
dimensions and topographic information from the surface model and data collected during PWA field 
surveys in conjunction with preparation of the Preliminary Design Report (PWA, 2004, see Appendix 
A).    
 

Table 1-2 Preliminary Estimates of Construction Quantities – Phase 1 
 
Element Quantity 
Culverts with Gates One 48 inch  

Volume of Interior Channel Excavation 18,930 CY not including pilot channels 

Length of Interior Channel Excavation 11,350 LF  

Length of Levee Lowering 8,600 LF 

Volume of Levee Lowering 10,500 CY 

Marshplain Excavation at RV Lot 23,000 CY 

Placement of Material from East Bahia at 

Transitional Habitat 

23,000 CY 

Volume of Levee Breaches 3,500 CY  

East Peninsula Excavation  23,000 CY 
CY = cubic yard; LF = linear feet 
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Table 1-3 Preliminary Estimates of Construction Quantities – Phase 2 

 
Element Quantity 
Length of Levee Lowering 7,500 LF 

Volume of Levee Lowering 9,150 CY 

Volume of Levee Breaches 3,700 CY 
CY = cubic yard; LF = linear feet 
 
 
 
1.4.5   Expected Site Evolution 
 
The breached baylands are expected to evolve toward a vegetated tidal marsh as geomorphic processes 
shape tidal channels and raise site elevations.  The restoration strategy is to promote natural processes 
that will allow the site to evolve and adjust over time.   
 
Bed elevations of the breached baylands are expected to gradually increase as estuarine sediments are 
brought in during flood tides and deposit during slack currents.  Rate of sedimentation will vary across 
the site due to differences in initial bed elevation, proximity to tidal channels, exposure to wind-wave 
agitation, drainage, and vegetation colonization.  Sedimentation will also vary temporally, with the more 
rapid rates expected during wet El Niño years when greater wind-wave activity in San Pablo Bay and 
larger watershed delivery increases the suspended sediment concentration (SSC) in the Petaluma River.  
However, these inter-annual variations will average out over the long term and were not included in the 
site evolution analysis.  The Preliminary Design Report (PWA, 2004) shows the expected trajectory of 
typical site elevations based on modeling results and observed rates of vegetation expansion after 
pioneering colonization.   
 
The proposed project is expected to increase the diurnal tide range along Black John Slough as the 
slough enlarges in response to increased tidal scour.  During Phase 1, channel adjustments downstream 
of breach MS2 are expected to include preferential erosion along areas of the slough’s banks that are un-
vegetated banks and along the centerline (thalweg) of the slough.  Channel widening should occur 
through slumping once a critical slope has been exceeded.    These changes in channel morphology will 
be accompanied by increases in the tide range, mainly by lowering of the low-tide water surface 
elevations.   
 
Although some shoaling along Black John Slough and reduction of tidal range may occur upstream of 
MS2, these modifications are expected to be small in magnitude and short-lived.  Past rates of shoaling 
along the HOA channel are expected to slow in response to the restored tidal prism routed through 
Breach CB, although narrowing of the channel may continue at a slower rate.  Over the long term, the 
HOA channel should maintain a depth and cross-sectional area similar to present values.  
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1.4.6   Vegetation and Habitat Management Plan (VHMP) 
 
The Project Ecologist (Peter Baye) has completed a draft Vegetation and Habitat Management Plan 
(VHMP), which will be revised and incorporated into the final project design, as appropriate.  A copy of 
the draft VHMP is included in Appendix B for reference.  Many of the elements described in the VHMP 
have already been integrated into the project design (e.g., side-casting of material during starter channel 
excavation to build berms).  Construction of marsh nuclei clusters may also be feasible since minimal 
earthwork is expected.  Other portions of the VHMP are under review to assess how they may be 
incorporated into the design, construction budget and implementation schedule. 
 
1.5   OVERVIEW OF THE CEQA PROCESS 
 
CEQA (Public Resources Code Section 21000 et seq.) is the state law that governs the disclosure and 
analysis of the environmental effects of agency actions.  CEQA’s primary objectives are to: 
 

• Disclose to decision makers and the public the significant environmental effects of proposed 
activities. 

• Identify ways to avoid or reduce environmental damage. 
• Prevent environmental damage by requiring implementation of feasible alternatives or mitigation 

measures. 
• Disclose the public reasons for agency approval of projects with significant environmental 

effects. 
• Foster interagency coordination in the review of projects.  
• Enhance public participation in the planning process 

 
CEQA applies to all discretionary activities proposed to be carried out or approved by California state, 
regional, county, and local agencies, unless an exemption applies.  Public agencies must comply with 
CEQA’s procedural and substantive requirements.  State CEQA Guidelines provide detailed procedures 
that agencies must follow to implement the law.  Procedural requirements include the preparation of the 
appropriate public notices, scoping documents, alternatives, and environmental documents; completion 
of agency consultation and State Clearinghouse review; and provisions for legal enforcement and citizen 
access to the courts. 
 
CEQA’s substantive provisions require agencies to address the environmental impacts disclosed in an 
appropriate document (e.g., Initial Study Checklist, Mitigated Negative Declaration, or EIR).  CEQA 
requires agencies to prepare a written statement of overriding considerations when they decide to 
approve a project that will cause one or more significant environmental impacts that can not be 
mitigated.   
 
As the state lead agency for the Bahia Marsh Restoration Project, DFG will use this EIR to comply with 
the State CEQA Guidelines and to document CEQA compliance.  Other agencies having involvement in 
this project may also utilize this document to fulfill CEQA requirements.  Approval is required (e.g., 
permits, financing approval, or participation agreement) from the following “Responsible Agencies” or 
“Trustee Agencies” under CEQA: 
 

• United States Fish and Wildlife Service (USFWS) 
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• NOAA Fisheries, formerly National Marine Fisheries Service (NMFS) 
• U.S. Army Corps of Engineers (Corps) 
• State Water Resources Control Board (SWRCB) 
• Bay Area Regional Water Quality Control Board (RWQCB) 
• Bay Area Air Quality Management District (BAAQMD) 
• Bay Conservation and Development Commission (BCDC) 
• State Historic Preservation Officer (SHPO) 
• Marin County 
• City of Novato  

 
In addition to complying with CEQA, the Bahia Marsh Restoration Project must obtain the following 
agency approvals: 
 

• Federal and State Endangered Species Act Consultation 
• U.S. Army Corps of Engineers Section 404 Clean Water Act  
• RWQCB 401 Water Quality Certification 

 
 
1.5.1  Agency Scoping and Initial Study/Environmental Checklist 
 
As the lead agency for compliance with CEQA, DFG determined that the Bahia Project could have 
significant environmental impacts.  An informal Initial Study/Environmental Checklist (IS/EC) was 
prepared for the project but was not publicly circulated. Agency scoping and completion of the IS/EC 
determined that there would be no impacts to the following resource areas and that these resource areas 
could therefore be eliminated from further consideration in the EIR: 
 

• Hazards and Hazardous Materials 
• Agricultural Resources 
• Land Use/Planning 
• Mineral Resources 
• Public Services 
• Utilities/Service Systems 
• Population/Housing 
• Socioeconomics 

 
Agency scoping and completion of the IS/EC identified potential impacts to the following resource 
areas.  Thus, these resource areas became the key issues addressed in the EIR: 
  

• Hydrology/Water Quality 
• Geology/Soils 
• Biological Resources 
• Transportation/Traffic 
• Air Quality 
• Noise 
• Public Health (mosquito abatement) 
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• Aesthetics 
• Recreation and Public Access 
• Cultural Resources 

 
 
1.5.2   NOP/Scoping 
 
The public involvement process was initiated when DFG issued a Notice of Preparation (NOP) for the 
project on November 8, 2005.  Scoping is the first step in the CEQA process, after filing a NOP.  
Scoping is the process of identifying the issues to be addressed in the analysis and documentation. 
Often, the public and agency personnel have considerable information about a project’s potential 
impacts at the beginning of the CEQA analysis.  For this reason, public and agency participation are 
solicited as early as possible to identify key issues.  
 
During the public scoping phase of the project, the public was asked to respond to the NOP and to 
address comments and questions regarding the CEQA process to: 
 

Steven Rodriguez 
DFG Region 3 Headquarters 
P.O. Box 47 
Yountville, CA 94599  
FAX (707) 944-5521 

 
The deadline for receipt of written comments to be considered in the Draft EIR was December 12, 2005.  
All comments received, including names and addresses are part of the Administrative Record for the 
project and may be made available to the public.  
 
 
1.5.3   Draft EIR 
 
A Notice of Availability (NOA) for the Draft EIR will be published in local newspapers.  DFG will also 
send notices to all who provided scoping comments or expressed interest in this project.  The EIR will 
be available through the internet (the San Francisco Bay Joint Venture website http://www.sfbayjv.org/) 
and DFG will furnish electronic or paper copies of the Draft EIR to applicable agencies and to interested 
organizations and individuals wishing to review and comment on the report.  Copies of the Draft EIR 
will also be available at the DFG office in Yountville, and at local libraries in Novato.  The PEIR may is 
available online at: http://calwater.ca.gov/CALFEDDocuments/Final_EIS_EIR.shtml. 
 
The Draft EIR will be circulated for a 45-day public and agency review period.  Written comments on 
the Draft EIR may be directed to DFG at the following address: 
 

Steven Rodriguez 
California Department of Fish and Game 
Region 3 Headquarters 
P.O. Box 47 
Yountville, CA 94599  
FAX (707) 944-5521 
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1.5.4   Final EIR 
 
Written and oral comments received in response to the Draft EIR will be addressed in a Final EIR.  The 
Final EIR will incorporate changes suggested by comments on the Draft EIR, as appropriate, and 
responses to all substantive comments received during the Draft EIR review period.  The Final EIR/EIS 
is intended to (1) provide a full and fair discussion of the proposed action’s significant environmental 
impacts, and (2) inform the decision-makers and the public of reasonable measures and alternatives that 
would avoid or minimize adverse impacts or enhance the quality of the human environment.  An NOA 
for the Final EIR will be published in local newspapers.  DFG will also send notices to all who 
commented on the Draft EIR and other interested parties.  The EIR will be available through the internet 
(The San Francisco Estuary Institute and the San Francisco Bay Joint Venture websites) and the DFG 
will furnish electronic or paper copies of the Final EIR to applicable agencies and to interested 
organizations and individuals.  DFG will also place copies of the Final EIR in the local public 
information repositories identified above.  
 
1.5.5   Thirty-Day Waiting Period/Public Comment Period 
 
DFG will accept and consider comments on the Final EIR received within 30 days of publication of the 
NOA and will not proceed with the Bahia project during this time period.  
 
1.5.6   EIR Certification 
 
The final step in the CEQA process is certification of the EIR, which includes preparation of a 
Mitigation Monitoring and Reporting Plan and adoption of its findings, should the project be approved.   
 
A certified EIR indicates the following:  
 

(1) The document complies with CEQA;  
(2) The decision-making body of the lead agency reviewed and considered the Final EIR prior to 
approving the project; and  
(3) The Final EIR reflects the lead agency’s independent judgment and analysis. 

 
1.5.7   Mitigation Monitoring and Reporting Program  
 
CEQA Section 21081.6(a) requires lead agencies to “adopt a reporting and mitigation monitoring 
program for the changes to the project which it has adopted or made as conditions of project approval in 
order to mitigate or avoid significant effects on the environment.”  The Mitigation Monitoring and 
Reporting Program (MMRP) required by CEQA need not be included in an EIR.  However, throughout 
this EIR, measures have been clearly identified in order to facilitate establishment of an MMRP.  Any 
mitigation measures adopted as a condition of approval of the project will be included in DFG’s project 
MMRP to verify compliance. 
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1.6   AVAILABILITY OF PROJECT FILES 
 
The Administrative Record is a comprehensive project file documenting the process of developing this 
EIR. The official Administrative Record will be maintained at the DFG Region 3 Headquarters in 
Yountville, California. 
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2.0  ALTERNATIVES 
 
2.1   INTRODUCTION 
 
This chapter describes and compares the alternatives considered by DFG for tidal wetland 
restoration of the Bahia Site.  Section 2.2 briefly describes those alternatives that were initially 
considered, but were eliminated from detailed study because they did not meet the project 
objectives, were infeasible, or did not avoid significant impacts.  Alternatives to the Proposed 
Project that are considered in detail in this EIR include the No Project Alternative, the Limited 
Restoration at East Bahia Alternative (Alternative 1) and the No Fill Removal from East Bahia 
Alternative (Alternative 2).  Section 2.3 describes these in detail and compares their major 
characteristics and effects in relation to significant project issues.   
  
CEQA requires that an EIR “…describe a range of reasonable alternatives to the project, or to 
the location of the project, which would feasibly attain most of the basic objectives of the project 
but would avoid or substantially lessen any of the significant effects of the project, and evaluate 
the comparative merits of the alternatives” (CEQA Guidelines Section 15126.6(a), Consideration 
and Discussion of Alternatives to the Proposed Project).  According to this section of the CEQA 
Guidelines, “…an EIR need not consider every conceivable alternative to a project.  Rather it 
must consider a reasonable range of potentially feasible alternatives that will foster informed 
decision-making and public participation.”  Among the factors that may be taken into account 
when addressing the feasibility of alternatives are site suitability, economic viability, availability 
of infrastructure, general plan consistency, other plans or regulatory limitations, jurisdictional 
boundaries, and whether the proponent can reasonably acquire, control, or otherwise have access 
to an alternative.  
 
As stated in Chapter 1, the overall project goal is to permanently protect a significant area of 
historic tidal wetlands and adjacent uplands and to restore approximately half of the site, 
consisting of diked wetlands, to tidal marsh.  The project site was purchased primarily with 
public funds for the explicit purpose of habitat protection and restoration.  Consistent with this 
purpose, the Project Team seeks to maximize the restoration of tidal marsh habitat.  This project 
is also part of and consistent with the objective of the San Francisco Bay Goals Project to restore 
tidal marshes, which have been reduced to 15 percent of their historic extent in the North Bay 
Region.  The overall project goal was translated into specific objectives that were used to guide 
project planning and design (see Section 1.3) and to develop a reasonable range of alternatives to 
analyze in this EIR and as a basis for eliminating some alternatives from further study. 
 
2.2   ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED STUDY 
 
CEQA Guidelines (Section 15126.6(c)) specify that an EIR should identify alternatives that were 
considered by the lead agency, but were rejected during the scoping process and should identify 
the reasons for eliminating the alternative from further consideration. Among the reasons that 
may be used to eliminate an alternative from detailed consideration in an EIR, CEQA Guidelines 
include the alternative’s 1) failure to meet the basic project objectives, 2) infeasibility, and 3) 
inability to avoid significant environmental impacts. 
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During the project design phase that led to the Bahia Wetlands Restoration Project Preliminary 
Design Report (Phillip Williams & Associates, Ltd., 2004), a number of operational alternatives 
were considered.  These alternatives are described briefly below, along with a statement of why 
they were eliminated from further analysis in this EIR.  Note that the purpose of this project is 
restoration of tidal wetlands at the Bahia site recently acquired by DFG and MAS.  DFG and 
MAS must determine how to best manage these specific lands in the future. Therefore, no 
alternative locations are offered for this project.  
 
The following alternatives have been eliminated from further study in this EIR: 
 

• Remove East Bahia Peninsulas Alternative 
• No East Bahia Restoration Alternative 
• Un-phased West Bahia Tidal Restoration Alternative 
• Mechanically Enlarge (Dredge) Black John Slough 

 
A brief description of each of these alternatives and explanation of why they are not further 
evaluated in this EIR follows. 
 
2.2.1   Remove East Bahia Peninsulas Alternative 
 
The Proposed Project would remove 23,000 cubic yards (cy) of fill material from the Western 
and Eastern Peninsulas in East Bahia and would transport this fill material to Central Bahia and 
the Central Peninsula of East Bahia, respectively, for use in habitat restoration.  This is 
approximately one-half of the available fill material at East Bahia.  One alternative considered 
early on in the project design process was to excavate and transport all the fill material 
(approximately 43,000 cy) available at East Bahia to West Bahia.   
 
Consistent with the overall project goal, this alternative would optimize tidal restoration at East 
Bahia and would provide additional transitional habitat between tidal marsh and seasonal 
wetlands of the former dredge disposal site at the southern edge of the Central Bahia area.  
However, the three East Bahia peninsulas function as levees for the Bahia Home Owners 
Association’s (HOA) West Lagoon.  Removing the peninsulas entirely would remove the 
structural support for the lagoon, thereby destroying the lagoon.  This would result in significant 
impacts to plants and wildlife, as well as future recreational use of the project site.  In addition, 
this alternative would cause construction-related impacts (additional traffic, air quality, and noise 
impacts) related to transporting more fill from one part of the project site, through a residential 
neighborhood, to another part of the site.  Finally, the costs of this alternative are prohibitive.  
Since the impacts of this alternative are significant and since it also appears to be infeasible, it 
was eliminated from further study in this EIR. 
 
2.2.2   No East Bahia Restoration Alternative 
 
A second alternative considered early in the planning process would implement tidal restoration 
at West Bahia as proposed, but would leave the East Bahia peninsulas in place.  No restoration 
would take place at the East Bahia site.   
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Although this alternative would eliminate anticipated impacts from hauling excavated East Bahia 
fill material through a residential area (i.e., traffic, noise, fugitive dust and truck emission 
impacts), it would not meet the overall project goal to maximize the restoration of tidal marsh 
habitat.  To leave areas unrestored that could be restored would be contrary to the intended 
purpose of public and private funds used to acquire the project site and would leave avenues 
open for impact on existing endangered species and habitats nearby (e.g., leaving tidal marsh 
areas on the East Bahia peninsulas accessible to dogs, predators, etc.).  Since this alternative does 
not meet the project objectives, it was eliminated from further study in this EIR. 
 
2.2.3   Un-phased West Bahia Tidal Restoration Alternative 
 
The Proposed Project includes phased breaching of perimeter levees at selected locations.  Tidal 
action would be re-introduced to the diked baylands in two phases.  Phase 1 would restore full 
tidal action to Mahoney Spur and Central Bahia and limited tidal action to West Bahia.  Phase 2 
would restore full tidal action to West Bahia, once Black John Slough to the north has enlarged 
sufficiently that upstream wetlands will not be significantly impacted by tidal capture at the 
project site.  Project phasing would facilitate an adaptive approach to restoring the project site.  
Adjustments to restoration plans could be made in response to observed biotic and soil changes 
under this approach.   
 
One alternative to the project as proposed would be to complete the West Bahia levee breaches 
in a single-shot, non-phased approach.  Hydrodynamic modeling shows that un-phased tidal 
restoration of the entire project site would reduce the tide range along Black John Slough by 
approximately half, with an approximately one-foot reduction in high tides and a two-foot 
increase in low tide water levels.  The project site would grab all the tide waters from Black John 
Slough, robbing locations upstream of tidal exchange.  Sudden changes of this magnitude could 
negatively impact existing wetland habitat along the margins of Black John Slough and upstream 
at Rush Creek and Cemetery Marshes.  In addition, un-phased tidal restoration does not allow 
observations and adjustments to be made to proposed restoration design.   
 
Furthermore, implementation of un-phased tidal restoration at West Bahia would not 
significantly reduce anticipated project construction impacts, since these are primarily related to 
the removal and transport of East Bahia fill material.  The Un-phased West Bahia Tidal 
Restoration Alternative fails to avoid significant environmental impacts of the Proposed Project 
and, in fact, would create additional significant impacts to tidal marshes upstream of the project 
site.  It would not meet the overall project goal to maximize the restoration of tidal marsh habitat 
and it was therefore eliminated from further study in this EIR.  
 
2.2.3   Mechanically Enlarge (Dredge) Black John Slough 
 
Tide measurements along Black John Slough show significant reduction in tidal range (tidal 
damping), with water surface elevations in the slough approximately 2 feet higher than water 
levels in the Petaluma River at low tide.  Damping effects are believed to be related to shoaling 
and slumping from the relocation of barges previously located near the mouth of the slough and 
from reduced tidal scour along the slough.  Continued tidal damping in the slough may result in 
poor low water drainage at the project site, with impacts to vegetation and wildlife functions.   
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Dredging Black John Slough would provide full tidal exchange between the restored project site 
and the tidal source and this alternative was considered early in the project design process.  
However, this would be an expensive alternative with potentially significant impacts (e.g., 
impacts to birds and wildlife, as well as noise and air quality impacts that could directly impact 
nearby residents).  These anticipated costs and impacts outweigh the anticipated benefits of this 
alternative, particularly since it is believed that full tidal range will be restored to the slough once 
the Bahia site restoration is completed.  Under the proposed project, phasing of the perimeter 
breaches is intended to reduce future damping impacts, having the same effect as this alternative 
with significantly reduced cost and impact.  Since the costs and potentially significant impacts of 
this alternative render it infeasible, it was eliminated from further study in this EIR.   
 
2.3   ALTERNATIVES CONSIDERED IN DETAIL 
 
Alternatives considered in detail include (Proposed Project description is provided in Section 
1.4): 
 

• No Project Alternative 
• Alternative 1 - Reduced Fill Removal from East Bahia 
• Alternative 2 – No Fill Removal from East Bahia 

 
A brief description of each of these alternatives and summary of their potential benefits and 
impacts follows.  A detailed comparison of impacts of the Proposed Project and these three 
alternatives is provided in Chapter 14. 
 
 
2.3.1   No Project Alternative  
 
Evaluation of the “No Action” or “No Project” Alternative is required under CEQA Guidelines 
15126.6(e), respectively. As stated in the CEQA Guidelines, “…the purpose of describing and 
analyzing a no project alternative is to allow decision-makers to compare the impacts of 
approving the proposed project with the impacts of not approving the proposed project.”  Under 
the No Project Alternative, remaining levees at the Bahia site would not be mechanically 
lowered and breached.   
 
Overall, the No Project Alternative would not aid the recovery and restoration of populations of 
fish and wildlife that have declined or been extirpated as a result of the emplacement of existing 
levees.  Many of these species are listed as endangered, rare or threatened.  Biotic diversity 
would be lower under the No Project, compared to the Proposed Project.  Thus, the No Project 
Alternative would fail to help reverse the general decline of species diversity in the region and 
the Bay-Delta ecosystem.  It would fail to meet the goals of the CALFED Ecosystem Restoration  
Program (ERP) and Implementation Plan and, more specifically, it would fail to meet the overall 
project goal to maximize the restoration of tidal marsh habitat.  To leave areas unrestored that 
could be restored would be contrary to the intended purpose of public and private funds used to 
acquire the project.   
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In addition, management of site water levels would not be possible and the mosquito problem, 
which is already bad at the site, would continue to worsen.  Lacking maintenance, existing levees 
would gradually deteriorate and the area would become subject to tidal influence over time. 
However, it is possible that some levees could last another 100 years or more without 
maintenance and in the meantime, trapped stagnant water at the site would continue to pose a 
public health concern as a mosquito source.   
 
The No Project Alternative would eliminate anticipated impacts from hauling excavated East 
Bahia fill material through a residential area (i.e., traffic, noise, fugitive dust, and truck emission 
impacts).  This alternative would retain open water habitat, which could be used by ducks and 
shorebirds.  However, standing water at the site gets little mixing and these increasingly stagnant 
waters are unlikely to provide prime duck or shorebird nesting or foraging habitat.   
 
2.3.3    Alternative 1 - Reduced Fill Removal from East Bahia 
 
As stated previously, the Proposed Project would remove 23,000 cy of fill material from the 
Western and Eastern Peninsulas in East Bahia and would transport this fill material to Central 
Bahia and the Central Peninsula of East Bahia, respectively, for use in habitat restoration.  
Alternative 1 to the Proposed Project would implement tidal restoration at West and Central 
Bahia and reconfigure the eastern peninsulas at East Bahia, but would reduce grading and fill 
removal on the Western Peninsula.  This would result in the removal of approximately 11,000 cy 
of fill from the site (a reduction of more than 50% of the Proposed Project fill removal).   
 
This alternative would reduce anticipated impacts from hauling excavated East Bahia fill 
material through a residential area (i.e., traffic, noise, fugitive dust, and truck emission impacts).  
By restoring tidal influence in West Bahia, Alternative 1 would at least partially meet the 
objectives of the project to restore habitat, improve species diversity, enhance water 
management, and reduce mosquito breeding habitat.  However, enhancement of habitat for 
specific species that have been identified or are likely to occur within the East Bahia area, would 
not occur or would be significantly reduced. 
 
2.3.3   Alternative 2 – No Fill Removal from East Bahia 
 
This alternative would excavate approximately 23,000 cy of fill material from the peninsulas at 
East Bahia (the same amount as the Proposed Project), but would deposit those materials within 
the East Bahia area, restoring tidal marsh to portions of East Bahia, creating seasonal wetlands 
and raising the elevation of the uplands by compacting the fill on site.  Under the Proposed 
Project, material excavated from the Eastern Peninsula would be trucked to the Central Peninsula 
and used to raise up areas and construct seasonal wetlands in that portion of the site.  The 
Proposed Project would have fill material from the Western Peninsula trucked to Central Bahia 
and used in restoration and construction there.  Under Alternative 2, fill materials from both 
peninsulas would be transported to the Central Peninsula or elsewhere within East Bahia.   
 
Like Alternative 1 and the No Project Alternative, this alternative would eliminate impacts from 
hauling excavated East Bahia fill material through a residential area (i.e., traffic, noise, fugitive 
dust, and truck emission impacts).  It would also at least partially meet objectives of the project 
to restore habitat, improve species diversity, enhance water management, and reduce mosquito 
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breeding habitat.  There would be some creation of additional seasonal wetlands in the East 
Bahia area and enhancement of habitat for some species identified or likely to occur within the  
East Bahia area.  However, enhancement of habitat for specific species in the Central Bahia area 
would be greatly reduced and the restoration of wetlands in Central Bahia would be much slower 
due to the large reduction of imported fill from East Bahia. 
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3.0 HYDROLOGY AND WATER QUALITY 
This chapter describes the existing hydrological resources and water quality conditions within 
the project area.  It identifies potential project-induced changes to local and regional hydrology, 
as well as impacts to local and regional water quality that could result from implementing the 
project.  Since sediment deposition rates are interdependent with site and regional hydrology, 
this chapter also includes a discussion of sediment deposition. 
 
3.1 AFFECTED ENVIRONMENT 
 
3.1.1   Regional Hydrology 
 
Petaluma River Watershed 
The Petaluma River watershed basin covers an area extending from its headwaters in the Coast 
Range Mountains to San Pablo Bay where the river discharges.  The Petaluma River is tidal 
along its lower reach.  The river’s hydraulic cross-section (i.e., its profile, or the width and depth 
of the river at any given time) is dependent upon these factors: 1) base flow (flow that is 
generated by groundwater and spring discharge), 2) storm water runoff, 3) circulating tidal 
waters from San Pablo Bay, and 4) transport of watershed and Bay sediments.  Mean annual 
rainfall in the project vicinity is 21 inches (USGS, 1971), occurring primarily from November 
through March (winter rainy season).  Storm water runoff during this season raises the river’s 
discharge.  Watershed sediment yield and riverine transport of these sediments are also elevated 
during these months.   
 
Black John Slough and Adjacent Marshes 
Tidal prism is the volume of water exchanged between higher high and lower low tides.  Scour is 
the erosional force of moving water within a river (in essence, the ability of a river to clean 
itself).  Sedimentation is the settling out and deposition of sediments suspended in water.  The 
sediment carrying capacity of a channel and the rate at which sediments are deposited in the 
channel (sedimentation rate) are generally related to the speed of the moving water, the volume 
of water exchanged (tidal prism), and the amount of sediment in the water.  Sediments settle out 
when flow velocities are low, circulation is poor, and sediment loads are high.   
 
Tidal prism is the hydrologic variable linking scour and sedimentation.  An increase in tidal 
prism can cause scour to increase and sedimentation to decrease.  Conversely, a decrease in tidal 
prism can cause scour to decrease and sedimentation to increase.  Reduced tidal prism, decreased 
scour, and progressive sedimentation diminish the volume of actively circulating tidal water in a 
channel and therefore reduce the amount of sediments available for deposition.  Eventually, 
equilibrium is reached between scour and sedimentation, where the reduced scouring capability 
of the channel is balanced with the reduced sediments circulating and depositing in the channel 
and no net sedimentation occurs.  However, there may be considerable loss of tidal range within 
a channel at the point at which this equilibrium occurs.  Both of these variables will adjust 
gradually with the increase in sea level. 
 
Levee construction along Black John Slough has reduced the tidal prism of the slough.  This has 
reduced channel scour along the slough, increased channel sedimentation, reduced the slough’s 
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capacity to convey tides upstream, and reduced tidal range at upstream locations, such as Rush 
Creek and Cemetery marshes.  Increasing the tidal prism and tidal range in Black John Slough is 
one of the stated objectives of the Proposed Bahia Marsh Project. 
 
HOA West and East Lagoons and HOA Channel 
The HOA West and East Lagoons and the HOA channel connecting the lagoons to the Petaluma 
River, adjacent to the proposed project, were constructed in association with the development of 
the Bahia subdivision in 1965.  The surface areas of the West and East Lagoons are estimated at 
17 and 27 acres, respectively (does not include the surface area of the connecting channel; City 
of Novato, 1999).   
 
Water in the West Lagoon is supplied and circulated from San Pablo Bay and the Petaluma River 
through tidal action via the HOA channel.  Natural circulation in the lagoon is also assisted to 
some degree by wind shear forces on the water surface  Note that since the West Lagoon and 
channel have substantially silted in, tidal exchange is now quite limited. 
 
The East Lagoon is enclosed by three undeveloped peninsulas (East Bahia Project Site), created 
from fill materials in 1965 and is connected to the channel by a 21-inch culvert, which provides 
for limited flushing of the enclosed lagoon for purposes of water quality maintenance.   
 
In addition to some measure of tidal exchange, the West and East Lagoons receive storm water 
runoff from developed portions of the Bahia subdivision and from the undeveloped peninsulas.  
Direct winter storm water runoff and dry season irrigation runoff also contribute to freshwater 
influx to the West Lagoon. 
 
3.1.2   Project Site Hydrology 
  
Perimeter levees extend along the northern and eastern boundaries of the project site.  The 
perimeter levees prevent regular tidal exchange between the site and adjacent tidal channels.  
There is limited tidal exchange between Black John Slough and the Bahia HOA channel, which 
divides the project site, but is not actually a part of the project site.  Portions of the site’s 
perimeter levee are overtopped during spring high tides and allow for limited inundation. The 
project site also receives freshwater runoff from the oak woodlands along the southern boundary 
of the site.  
 
The amount and duration of ponding at the site has increased since the site’s pump facility 
stopped functioning in 2003.   For the past three winters (2004 through 2006), ponded water 
typically covered most of the project site, with several ponds 2 to 3 feet deep, and extensive 
ponding persisting throughout much of the site well into the summer and fall (Philip Williams 
and Associates [PWA], Project Ecologist, Peter Baye, and Life Science! Inc. [LSI] field 
observations, 2004-2006).    PWS survey the project site levees in January of 2006 and did not 
find evidence of any breaches. Several small PVC culverts through the interior levee that 
separates Central and West Bahia provide limited exchange between these two parcels via 
gravity flow.   
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Deep water in the relict channels and borrow ditches persists throughout the year.  The largest of 
these ditches runs along the western side of the internal levee that divides West and Central 
Bahia.  A smaller borrow ditch extends along the southern portion of West Bahia.   
 
An approximately 1-acre freshwater pond has evolved at the site of the former decant pond.  A 
small breach in the levee between the pond and Central Bahia appears to have reduced the 
amount of runoff impounded in the pond (PWA field staff observed minimal ponding during a 
site visit on July 14, 2004). 
 
The dredge material disposal area south of Central Bahia is drained by a culvert through the 
internal levee that separates this area from the rest of the site.  The RV parking lot in the 
southeast corner of Central Bahia is well-drained, with runoff directed toward the 1-acre former 
decant pond. 
 
Subsidence at the project site has lowered ground elevations by up to 6 feet or more below 
natural elevations for tidal marsh.  Site topography has been mapped using both aerial 
photogrammetry and ground-based surveys.  Due to an abundance of vegetation and some 
ponded water on the site during aerial mapping, detailed site topography was collected with land-
based methods.   
 
Elevations within the project site vary due to the differences in land use and the time of diking.  
West Bahia is the most heavily subsided portion and is close to the level of the average low tides 
in the Petaluma River.  The least subsided areas are found at Mahoney Spur, where existing 
elevations are close to the mean tide level in the Petaluma River.  Elevations in Central Bahia 
vary, with the portion to the northeast of the internal levee approximately 1 to 2 feet higher than 
the portion to the southwest.  The existing depressions that occur throughout the site are a mix of 
relict tidal channels and differentially subsided marsh peats or pans on the drainage divides.  The 
diked seasonal wetland immediate south of Central Bahia was created by the placement of 
dredged material, and its existing grade slopes away from the former discharge points.  
Elevations at this former dredge disposal site and at the former RV lot are the highest within the 
western portion of the site.   
 
Table 3-1 describes elevations across the site in three ways: 1) relative to the North American 
Vertical Datum 1988 (NAVD) datum conversion using North American Vertical Datum 
Conversion (Vertcon) algorithms; 2) relative to the natural tidal marsh; 3) relative to tides.  With 
respect to the tides, from lowest to highest elevations, the reference points used are:  1) for low 
tides - mean lower low water (MLLW), mean low water (MLW), and mean high low water 
(MHLW; 2) mean tide level (MTL); 3) for high tides – mean high water (MHW) and mean 
higher high water (MHHW).  The tidal frame elevations in Table 3-1 were taken from published 
National Oceanic and Atmospheric Administration (NOAA) data for the lower Petaluma River.  
Based on a survey of fringe marsh and other reference sites, the natural tidal marsh at the site is 
the MHHW, or approximately 6 feet NAVD. 
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Table 3-1.  Typical Elevations of Baylands within Project Site 
 

                          Typical Elevations 
 

 

 
(NAVD) 

Relative to 
 Natural Tidal 

Marsh 

Relative to  
Tidal References 

Mahoney Spur 
3 to 4 ft -3 to -2 ft ~ MTL 

West Bahia 0 to 2 ft -6 to -4 ft ~ MLLW to MHLW 

Central Bahia  
(northeast of internal levee) 

2 to 3 ft -4 to -3 ft ~ 1 ft below MTL 

Central Bahia  
(southwest of internal levee) 

1 to 2 ft -5 to -4 ft ~ MLW to MHLW 

Existing Seasonal Wetland & 
RV lot 

8 to 10 ft +2 to +4 ft 2 - 4 ft above 
MHHW 

East Bahia Peninsulas 9 to 10 ft +3 to +4 ft 3 - 4 ft above  
MHHW 

HOA East Lagoon* -1 to -5.4 ft -7 to -11.4 ft. ~1 – 5 ft below 
MLLW 

 
*Note that HOA East Lagoon is owned by the Bahia HOA and is included here because 
its presence influences the East Bahia Peninsulas. 

 
The elevations of the Western Peninsula are 7 to 9 feet NAVD and 1 to 3 feet above natural tidal 
marshplain.  The elevations the Central Peninsula are 7 to 8 feet NAVD and 1 to 2 feet above 
natural tidal marshplain.  The southern shoreline of the HOA East Lagoon is 9 to 11 feet NAVD 
and 3 to 5 feet above natural tidal marshplain.  Elevations in the East Lagoon range from -1 to  
-5.4 feet NAVD (-7 to -11.4 feet below natural tidal marsh plain) depending on location.  
 
The perimeter levees that extend along the northern and eastern boundaries of the site have 
elevations typically ranging from +6.5 to +9.5 feet NAVD.  The interior levee separating West 
and Central Bahia has an elevation of approximately +14 feet NAVD.  Other internal levees 
along the southern edge of West Bahia are much lower, about +4 feet NAVD, and are not 
continuous.  
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3.1.3   Sedimentation 
 
The hydrologic relationship between sedimentation, tidal prism, and channel scour was discussed 
briefly above in Section 3.1.1.  Characteristics of sedimentation in the project area are discussed 
further in this section. 
 
Tidal waters in the lower Petaluma River region are laden with high concentrations of fine 
suspended sediment.  At the Petaluma River mouth, a large body of sediment moves back and 
forth between the river and San Pablo Bay with the ebb and flood tides.  Suspended sediment 
concentrations vary greatly, both with the daily (diurnal) and monthly spring-neap tide cycles, 
and also seasonally and annually depending on rainfall and storm or wind-wave conditions.  
Generally, suspended sediment concentrations are highest for spring tides and wet years 
(Schoellhamer et al, 2003).   
 
The sources of sediment for the project site are watershed delivery from the upstream Petaluma 
River, the extensive mudflats in San Pablo Bay they get stirred up by wind and waves, and 
outflow from the Delta.  Suspended estuarine sediments deposit in subtidal and intertidal areas 
during slack tides and may accumulate in areas where tidal or wind-driven currents are low, 
causing subtidal channels to shoal and intertidal mudflats to build in elevation.   
 
The availability and delivery of estuarine sediments are critical to establishment of marsh 
vegetation at breached baylands such as Bahia.  Through the deposition of estuarine sediments, 
subtidal shallows and intertidal mudflats increase in elevation until vegetation establishes 
through either natural seedling recruitment or regeneration of vegetattive fragments.  Natural 
seeding recruitment of dominant tidal marsh plants in San Pablo Bay is generally restricted to 
elevations near MHW or above, while regeneration of vegetation fragments can potentially occur 
as low as the local MTL (see VHMP in Appendix B).  
 
Vegetation colonization is governed by the frequency and duration of tidal inundation, so 
restricted channels that reduce the tide range may alter the elevations at which vegetation occurs 
or delay site evolution.  At the nearby Green Point (a.k.a., Toy Property) Marsh, sedimentation 
was delayed for several years until the tidal range and sediment exchange increased.  The rate of 
site evolution also depends on the potential of wind waves to hinder estuarine sedimentation or 
even re-suspend previously deposited material under high-energy conditions.  Once vegetation 
establishes, the rate of estuarine sedimentation may increase as vegetation traps sediments and 
slows down wave energy. 
 
Sedimentation has been observed for three sites in the vicinity of the Bahia Marsh Restoration 
Project site: (1) Petaluma River Marsh (formerly known as Carl’s Marsh), (2) Green Point (a.k.a. 
Toy Property) Marsh, and (3) the Bahia HOA channel and lagoon.  Examination of 
sedimentation rates and the factors that affect sedimentation rates over time at these nearby sites 
is useful in the context of the proposed Bahia Marsh Project because it can be used to predict 
sedimentation rates and site evolution at the project site.  
 
Table 3-2 lists estimated rates of sedimentation for Petaluma River Marsh, southeast of the 
project site on the east side of the Petaluma River.  Sedimentation rates were initially very high 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



 

Bahia Marsh Restoration Project EIR   
Chapter 3—Hydrology 
 
 

3-6 

at this site (initial sedimentation rates in open water of approximately 1.6 feet/year) due to high 
suspended sediment concentrations during the wet El Niño year of 1997 to 1998 (Schoellhamer 
et al, 2003).  Sedimentation rates slowed after approximately 3 years due to the decrease in 
suspended sediment concentrations after the El Niño event, and due to the increase in elevation 
of the mudflat/marsh surface, which decreased the frequency of inundation and compacted low-
density sediment deposits.  Sedimentation modeling results indicate that the annual average 
suspended sediment concentrations were initially very high during the first three years (1994 to 
1997) and subsequently decreased to approximately 250 milligrams per liter (mg/L).  The latter 
estimate agrees with average measured suspended sediment concentrations from 1998 and 1999 
(WWR, 2003).   
 

Table 3-2.  Sedimentation at Petaluma River Marsh (formerly Carl’s Marsh) 
 
Date Years of 

Restoration 
Average 

Elevation 
(ft NAVD) 

Sedimentation 
Rate 

(ft/yr) 
Source 

Aug.-1994 0 0.0  PWA, unpublished data; 
cited in PWA 2004 

March-
1997 

2.6 4.1 1.6 WWR, 2003 

Sept.-1998 4 5.1 0.6 WWR, 2003 
Aug. 1999 5 5.0 0.0 WWR, 2003 
Aug. 2002 8 5.4 0.1 PWA, unpublished data; 

cited in PWS, 2004 
 
For Green Point Marsh, the average long-term rate of sedimentation is estimated at 
approximately 0.2 feet/year over 16 years (PWA, unpublished data; cited in PWA, 2004).  Lower 
sedimentation rates at Green Point are likely due to the lower long-term average sediment 
concentrations and to limited sediment supply through the narrow channel that connects the site 
to the Petaluma River. 
 
Rapid sedimentation also occurred in the Bahia HOA lagoon and HOA Channel following the 
last dredging operations there in 1987.  Historical sedimentation rates within the lagoon and 
channel have ranged between approximately 1.0 and 1.5 feet/year (Krone & Associates, 1994; 
Systech Engineering letter to Danny Fred, Fred Consulting, 1991).  Most sediments deposited in 
the lagoon and channel arrive from San Pablo Bay via the Petaluma River.  Storm water runoff 
accounts for only 0.7 inch per year of sediment from the Petaluma River.   
 
Sedimentation since the last dredging has dramatically reduced the depths and open water areas 
in the lagoon and channel.  No recent elevation data are available to accurately estimate current 
sedimentation rates; however, simple arithmetic extrapolation over the years since the last 
lagoon/channel dredging indicates that the sedimentation rate has slowed and is approaching an 
equilibrium condition in conjunction with the available tidal prism.  The tidal prism for the open 
lagoon and entrance channel at its juncture with the closed lagoon outlet was computed to be 116 
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acre-feet, representing a reduction in tidal prism of approximately 28 percent relative to the 1987 
dredge condition (City of Novato, 1999).   
 
3.1.4   Tidal Hydrology 
 
PWA installed three tidal gages around the project site for a six-week period from December 
2003 through January 2004.  The gages were positioned to characterize tidal conditions in Black 
John Slough, Rush Creek, and the Bahia HOA channel, adjacent to the proposed Bahia Marsh 
project site.  Measurements from these gages were compared to long-term tidal characteristics 
for the Petaluma River mouth at the NOAA station 9415252. 
 
The tide ranges measured by PWA reveal significant differences in the present tidal hydrology of 
Rush Creek, Black John Slough, and the HOA channel.  The tides measured within the HOA 
channel had the largest range and were representative of the tidal ranges along the Petaluma 
River at the confluence of Black John Slough and the HOA channel.  (The minimum low tides in 
the HOA channel were not captured since the gage could not be placed in the channel thalweg 
[i.e., the lowest point in the channel]).  The measurements show a substantial reduction of tide 
range in Black John Slough and even greater reduction of tide range in Rush Creek, with low 
water surface elevations approximately 1 to 2 feet higher at the Black John Slough gage and 2 to 
3 feet higher at the Rush Creek gage, compared to measurements in the HOA channel which are 
representative of tide ranges along the Petaluma River at the confluences of Black John Slough 
and the HOA channel.  Since Black John Slough and the HOA channel discharge into the 
Petaluma River in close proximity, the tide ranges at these confluences would be nearly the 
same. Model simulations show that this reduction of the tidal range is primarily caused by 
discharge from Rush Creek and Cemetery Marshes, combined with the limited capacity of Black 
John Slough to convey tides upstream, due to the slough’s reduced tidal prism (a consequence of 
levee construction, as discussed above).   
 
As a result, the mean diurnal tidal range during the monitoring period at Rush Creek is 
approximately 4.0 feet compared to 5.3 feet in Black John Slough and 6.0 ft in the Petaluma 
River.  PWA measured a similar trend from limited tide data collected in 1985 for the Rush 
Creek Marsh Enhancement Plan (PWA, 1985). 
 
3.1.4   Flooding 
 
High tides in combination with major rainstorms can result in major flooding episodes within the 
Petaluma River watershed, overtopping levees and inundating adjacent low-lying lands.  The 
Flood Insurance Rate Map (FIRM) published by the Federal Emergency Management Agency 
(FEMA) delineates the 100-year flood hazard zone in the vicinity of the project area.  The 100-
year base flood elevation is 7.0 feet National Geodesic Vertical Datum (NGVD), which refers to 
the water surface reached during a combined flooding and high tide event and/or storm surge that 
could be expected to occur on the average of once every 100-year period.  The probability of 
such an event occurring within any given year is 1 percent.  According to the U.S. Army Corps 
of Engineers, the 100-year highest estimated tide level at the Petaluma River mouth is 6.5 feet 
NGVD (City of Novato, 1999). 
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Within the Bahia Marsh project site, the mapped flood hazard zone indicates that portions of the 
East Bahia peninsulas and all of West and Central Bahia and Mahoney Spur are subject to 
flooding during a 100-year event.  The depth and extent of flooding that would occur at the site 
during a 100-year event would depend on the timing and duration of the river’s flood peak and 
on the coincidence of this peak with tides, as well as levee failures that may occur due to high 
seepage pressures. 
 
3.1.5  Sea Level Rise 
 
The BCDC’s study of sea level rise and its impacts on San Francisco Bay indicates that global 
sea level rise during the 19th century was about 0.0039 feet/year, but that land elevations in the 
project vicinity remained unchanged during this time (Moffat & Nichol Engineers and Wetlands 
Research Associates for BCDC, 1988).  However, from 1964 to 1982, the rate of global sea level 
rise nearly doubled to roughly 0.0072 feet/year.  Based on this rate, BCDC and its consultants 
estimated mean sea level in the project vicinity to rise from approximately +0.78 feet NGVD in 
the late 20th century to +1.14 feet NGVD by 2036 (an estimated 0.005- to 0.05-foot rise in sea 
level per year).  BCDC and its consultants also predicted a highest estimated tide level of 6.9 feet 
NGVD for the year 2036 (compared to the present 100-year estimated tide level at the Petaluma 
River mouth of 6.5 feet NGVD). 
 
3.1.6   Water Quality 
 
Surface water quality in the project area is affected by the water quality of upstream runoff to the 
Petaluma River watershed, the quality of tidal waters circulating from San Pablo Bay, quality of 
local surface runoff and shallow groundwater seepage from the adjacent Bahia residential 
development, as well atmospheric deposition. 
 
Point sources (e.g., sewage treatment sites, industrial outfalls) and non-point sources (e.g., 
cultivated and urbanized lands) contribute contaminants to the watershed and land uses 
throughout the Petaluma River watershed affect the river’s water quality.  Watershed land uses 
are diverse and include protected conservation lands in the upper watershed, diked agriculture 
and floodwater storage lands in the lower watershed, and urban commercial and residential uses 
throughout the system (Petaluma River Watershed Master Drainage Plan, 1986).  The amount of 
water received at the project site from the upper reaches of the Petaluma River is negligible 
under all but peak flow conditions.  The lower Petaluma River carries treated domestic waste-
water from the City of Petaluma and some of this treated waste water may make its way into the 
project site via tidal circulation. 
 
The quality of Bay tidal waters is dependent on a number of factors, including the timing and 
magnitude of freshwater Delta outflow, complex circulation patterns in the Bay, wind-driven 
mixing and re-suspension of fine-grained sediments, time-varying salinity gradients and water 
temperature, and nutrient loading.  Point and non-point sources also contribute to pollution in 
San Pablo Bay.  Pollution from urban runoff presents a major water quality problem in the Bay.  
Runoff from urbanized areas carries with it various types of pollutants that may affect the quality 
of receiving waters.  Some of the more significant pollutants include sediment, organic debris, 
oil and other hydrocarbons, chemicals such as fertilizers and pesticides, and heavy metals from 
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petroleum products.  Irrigation runoff from agricultural lands, which is at a peak during the dry 
season, can carry nutrients, contaminants related to various biocides, and their degradation 
products. 
 
The quality of local runoff and groundwater seepage is affected largely by the input of nutrients 
and degradation byproducts from fertilizers, herbicides, and pesticides.  Natural geologic 
materials can also contribute small amounts of trace elements classified as potential 
contaminants. 
 
A water quality sampling study performed by the San Francisco Regional Water Quality Control 
Board (RWQCB) in 1971 on the lower Petaluma River and Bahia HOA channel indicates that 
water in the Bahia HOA channel and lagoon is essentially identical to water in San Pablo Bay in 
terms of the concentration of chemical constituents.  Overall, measurements of water quality 
parameters in San Pablo Bay, the Petaluma River, and the Bahia Lagoon do not indicate any 
major water quality problems.   
 
Surface water at the site is brackish. However, because of dilution by fresh water (upstream 
Petaluma River and local runoff) and protection of the site from tidal inundation, the surface 
water at the site is less saline than water in adjacent tidal zones. Algal growths and anaerobic 
conditions occur in portions of the site during summer and fall.  Oceanic colonies of the 
phytoplankton species Skeletonema constratum occur in the northern San Pablo Bay and the 
shallows of the northern Bay offer good light penetration, a supply of limiting nutrients 
(primarily nitrogen), and relatively warm water temperatures, all of which create an ideal 
environment for rapid population growth of these colonies.  Warmer temperatures and greater 
solar radiation in the summer and fall can result in algal blooms.  Algal blooms and subsequent 
die-off in any water body can severely depress dissolved oxygen concentration and result in fish 
kills.  Such events have been documented in the Bahia HOA lagoon and Petaluma River. 
 
Historic water quality data from the years 1961 to 1985 were compiled for several nutrients 
(ammonia, nitrate, and phosphate) in the Bahia HOA lagoon and compared to reference sites in 
the Petaluma River and San Pablo Bay.  The data indicated that nutrient concentrations in the 
lagoon were within the ranges established for ambient concentrations in the Petaluma River and 
San Pablo Bay, with the exception of phosphate.  Phosphate in the lagoon, measured at three to 
ten times the reference concentrations, was believed to derive from lawn fertilization on adjacent 
properties (Systech Engineering letter to Danny Fred, Fred Consulting, op. cit., cited in City of 
Novato, 1999).   
 
Brown & Caldwell performed a water quality study of the Bahia HOA channel and lagoon in 
1985.  Water quality parameters analyzed included temperature, pH, dissolved oxygen, total 
coliform bacteria, and nutrients.  The lack of strong vertical stratification of temperatures in 
lagoon waters was attributed to mechanical mixing of the lagoon waters by winds.   The pH of 
lagoon waters was within the normal range found in Bay tidal waters, while total coliform 
concentrations were relatively low.  Locally high phosphorus concentrations and elevated 
biological productivity were measured in the East Bahia lagoon; however, nitrogen levels were 
found to be acceptable and similar to background concentrations in the Petaluma River and San 
Pablo Bay.  Except for occasional nuisance algal growth in the summertime (see discussion 
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below), water quality at the project site has been considered good (Revised Draft EIR for the 
1990 Bahia Master Plan Revision, City of Novato, 1992, cited in City of Novato, 1999). 
 
The Brown & Caldwell study only included the Bahia channel and lagoon adjacent to the Bahia 
Marsh Restoration Project site.  A more recent compilation of water quality data for the Petaluma 
River from 1989 to 1996 indicated no long-term trends for any of the trace elements or trace 
organics monitored by regulatory agencies and research institutions.  The data did indicate 
consistently high nickel concentrations in the Petaluma River during the winter and spring 
months, with the peak concentrations occurring with peak river flows and therefore attributed to 
upstream watershed sources (RMP: Regional Monitoring Program for Trace Substances – 1996 
Annual Report, op. cit., cited in City of Novato, 1999). 
 
No other water quality studies have been conducted within the immediate project site area and 
the 1985 Brown & Caldwell data are the most recent available for the site area.  However, since 
the channel and lagoons included in the Brown & Caldwell study are hydrologically connected to 
the project site, and since there has been no additional development in the Bahia area since 1985, 
the water quality for the project site can be inferred from the 1985 Brown & Caldwell study and 
1989-1996 Petaluma River study.   
 
In addition to the water quality studies cited above, in 1993, chemical, physical, and bioassay 
testing of sediments in the Bahia HOA West Lagoon and entrance channel determined that 
constituents of concern (COCs; i.e.,  poly-aromatic hydrocarbons, petroleum hydrocarbons, and 
metals) in the lagoon sediments were at or below background levels of COCs found in the 
sediments at the mouth of the Petaluma River and were similar to the median concentrations for 
these substances at multiple stations monitored in the North Bay (Results of Chemical, Physical 
and Bioassay Testing of Sediments at Bahia Lagoon, MEC Analytical, September 3, 1993; cited 
in City of Novato, 1999).  
  
As there has been no development within the Bahia area since 1993, the chemical characteristics 
of sediments in the lagoon are unlikely to have changed, and these data are believed to remain 
representative for the Bahia site as a whole. 
 
3.3  CRITERIA FOR DETERMINING SIGNIFICANCE OF EFFECTS  
Criteria for determining the significance of hydrology and water quality impacts are based upon 
professional judgment, review of previous studies, and CEQA Guidelines. A project would have 
a significant hydrologic impact if it would: 

• Violate any water quality standards or waste discharge requirements.  
• Substantially deplete groundwater supplies or interfere substantially with groundwater 

recharge such that there would be a net deficit in aquifer volume or a lowering of the 
local groundwater table level. 

• Create or contribute runoff water that would exceed the capacity of existing or planned 
storm water drainage systems or provide substantial additional sources of polluted runoff. 

• Otherwise substantially degrade water quality. 
• Substantially alter the existing drainage pattern of the site or area, including through the 

alteration of the course of a stream or river (or by altering or otherwise affecting flow to 
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adjacent marshes that are not a part of the proposed project site), in a manner that would 
result in substantial erosion or siltation on- or off-site. 

• Substantially alter the existing drainage pattern of the site or area, including through the 
alteration of the course of a stream or river, by altering or otherwise affecting flow to 
adjacent marshes that are not a part of the proposed project site, or by substantially 
increasing the rate or amount of surface runoff in a manner that would result in flooding 
on or off-site. 

• Place housing within a 100-year flood hazard area as mapped on a federal Flood Hazard 
Boundary or FIRM or other flood hazard delineation map. 

• Place within a 100-year flood hazard area structures that would impede or redirect flood 
flows. 

• Expose people or structures to a significant risk of loss, injury, or death involving 
flooding, including flooding as a result of the failure of a levee or dam, inundation by 
seiche, tsunami, or mudflow. 

 
3.4  ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES  
 
The proposed project is not expected to cause significant adverse hydrological or water quality 
impacts.  Although proposed construction activities could cause some short-term and relatively 
minor impacts to water quality, in the long term the project will actually benefit local and 
regional hydrology in a number of ways.   
 
Under current conditions, if the levees at the project site were breached simultaneously, or 
breaches were placed at inappropriate locations, sedimentation patterns would be adversely 
impacted.  Sediments would be eroded from nearby mudflats and tidal marsh habitat in the 
project vicinity would be adversely impacted.  Given the reduced tidal prism of Black John 
Slough, an accidental or un-phased breach of the Bahia site levees has the potential to capture all 
or most of the tidal signal from the slough and to adversely impact sedimentation in areas that 
have a hydrologic connection to the Bahia site (e.g., at Cemetery and Rush Marshes).  Changes 
in sedimentation patterns can cause impacts on human-made structures within the water bodies, 
alter water quality, and affect aquatic habitat important to vegetation, aquatic organisms, and 
terrestrial wildlife that depend on the aquatic habitat.  
 
Under the proposed project, levee breaches and pilot channels are designed and phased to allow 
the altered system to equilibrate with minimal disturbance to regional hydrology.  The proposed 
phased approach to lowering and breaching the Bahia site levees would gradually increase the 
tidal prism within Black John Slough and consequently increase the tidal range in the slough and 
other marshes upstream from Bahia (i.e., Rush Creek and Cemetery Marshes).  By preempting an 
accidental or un-phased breach of the Bahia levees, the project would prevent possible negative 
impacts to the HOA channel, Black John Slough, and upstream marshes.  Furthermore, the 
project proposes an adaptive management approach that includes proposed monitoring of Black 
John Slough and flexibility in the timing and location of breaches to prevent any negative 
hydrologic impacts.   
 
Levee and channel modifications that are implemented or result from implementation of the 
project may also alter flooding patterns within the project site, Black John Slough, and the HOA 
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channel. Changing the tidal prism may cause small changes in the pattern of flood flow within 
the Petaluma River. The changes are expected to be small and result in minor changes to other 
resource issues such as inundation patterns, changes to habitat features, and exposure of 
structures to flooding velocities or inundation patterns. Their impacts are considered less than 
significant. Because the area is very level and located essentially at sea level, the potential 
changes to flooding conditions during a 100-year flow are expected to be less than significant.  
 
The project area is an undeveloped area of the tidal floodplain of San Pablo Bay proposed for 
habitat restoration. No housing would be placed within the 100-year floodplain.  Although the 
project site may be currently exposed to inundation because it lies within a floodplain and is 
adjacent to San Pablo Bay, the project would not alter the hazards to people or structures from 
flooding. 
 
The proposed project will increase tidal circulation at the site and greatly reduce standing 
stagnant water.  In the recent past, standing water at the site has provided mosquito breeding 
habitat and odors (see discussions in Chapters 9 [Public Health] and 7 [Air Quality]).  Algal 
blooms have also occurred in these relatively warm, shallow, and still waters.  Improvements in 
water circulation at the site will eliminate or significantly reduce mosquito habitat, and 
potentially conditions that favor avian botulism and other ongoing issues related to poor 
circulation. 
 
In addition, the project is designed to increase the rate at which estuarine sediments are deposited 
at the project site, which will permit relatively rapid marsh vegetation of the site.  According to 
aerial photography and ground-based surveys, subsidence has lowered ground elevations at the 
site by up to 6 feet or more below natural elevations for tidal marsh.  By reintroducing full tidal 
exchange to the site, and assuming negligible wind-wave agitation following the levee breaching, 
the project is expected to result in an increased sedimentation rate such that high marsh 
vegetation will become established throughout the majority of the site within approximately 30 
years (low marsh vegetation would colonize much earlier).   
 
The project area is currently exposed to storm events. As a result of opening areas to tidal 
exchange with the Petaluma River, the receiving waters (Petaluma River and San Pablo Bay) 
will be exposed to storm water runoff from the re-inundated areas and hydrologically connected 
uplands within the Bahia area. There would not be any appreciable effects on storm water 
conveyance or management practices because the project area is not associated with developed 
storm water facilities. The storm water water quality impacts are considered less than significant.  
Marsh vegetation, which will begin to establish immediately under the Proposed Project, can 
filter out many COCs and therefore can have a beneficial impact on the quality of storm water 
runoff.   
 
Groundwater will not be affected as a result of implementing the project because no groundwater 
will be used, and there will not be any substantial excavations that could intercept groundwater 
or alter groundwater flow paths. Therefore, no impacts on groundwater are anticipated. 
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3.4.1   Proposed Project 
 
As noted above, the project is expected to have primarily beneficial long-term impacts to 
hydrology and water quality.  Minor short-term construction impacts are noted below. 
 
Water Impact-1.  Short-term construction impacts to water quality (elevation of suspended 
sediment and turbidity levels or hazardous materials). 
Localized temporary elevation of suspended sediment and turbidity levels or hazardous materials 
is expected to result from the levee breaching and construction activities planned for the project. 
However, these elevated levels will be temporary. Disturbances will be timed and the project will 
be designed to conserve sediment for use in elevating the subsided interior portions of the levees 
and wetlands. This will further minimize discharges of turbid water to waters draining to the 
Petaluma River and San Pablo Bay.  Construction management practices that reduce turbidity 
and suspended sediment will be used (Best Management Practices [BMPs]) .  
 
Significance:  Potentially significant (short-term) 
 
Mitigation Measure for Water Impact-1:  The following mitigation measures will be 
implemented as applicable.   
 
Siltation Controls  
 
Install silt fences, localized silt barriers or other erosion control measures during construction in 
wetland and aquatic habitats located in creeks and sloughs.  No sediment controls will be applied 
when runoff is directed toward pond interiors unless sensitive wildlife resources are identified.   
 
Maintain siltation controls in properly functioning condition in accordance with the 
manufacturer’s specifications and good engineering practices.  Controls will be removed after 
construction.  Should sediment escape the construction site, accumulations of sediment will be 
removed and placed in a location where it can not impact water quality. 

 
Hazardous Materials 

 
All wastes created during construction (e.g. trash, excess construction material, etc.) would be 
removed from the construction area and disposed of in an approved disposal site.  No trash or 
other solid waste pollutants will be buried within the construction area or discharged into waters 
of the United States.  The project with comply with all applicable State and or local waste 
disposal regulations. 
 
Generation of fugitive dust would be minimized by accepted practices.  If precipitation occurs 
during construction, vehicular traffic along the construction corridor will be minimized to reduce 
the potential for erosion. 
 
Gasoline, diesel fuels, lubricants and other potential pollutants would be stored in containers that 
would prevent their accidental release.  Any unused lubricants or used engine oil will be 
removed from the site and disposed of at an approved facility.   Additional steps to prevent the 
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accidental discharge of potential pollutants will be described in a project-specific spill prevention 
plan. 
 
Overnight or out-of-use equipment will be parked on impervious mats/tarps to capture leaking 
oil and lubricants. 
 
Routine maintenance of equipment will be limited to fueling and lubricating equipment.  No 
major cleaning or major equipment repairs would be conducted at the construction site. 
 
Prior to construction, an environmental inspector will verify the limits of authorized construction 
work areas and identify any additional stabilization or special construction management needed 
to protect sensitive wildlife.  During construction, if conditions are identified that would impair 
water quality or harm wildlife, the construction activity will be stopped and rescheduled or the 
construction design will be changed to prevent reoccurrence. 
 
Post-mitigation Significance:  Less than significant 
 
3.4.2  No Project Alternative 
 
Under the No Project Alternative, existing issues related to poor water circulation (mosquito 
habitat, avian botulism, odors, etc.) would remain or could potentially worsen.  Since these are 
existing conditions, they are not listed as No Project impacts.   
 
Water Impact-2  Substantial adverse changes in rates of sedimentation or erosion 
Under the No Project Alternative, unmaintained levees at the project site could be breached 
simultaneously in an unplanned event.  If this occurs, sedimentation patterns would be adversely 
impacted.  Sediments would be eroded from nearby mudflats and tidal marsh habitat in the 
project vicinity would be adversely impacted.  Given the reduced tidal prism of Black John 
Slough, an accidental or un-phased breach of the Bahia site levees has the potential to capture all 
or most of the tidal signal from the slough and to adversely impact sedimentation in areas that 
have a hydrologic connection to the Bahia site (e.g., at Cemetery and Rush Marshes).  Changes 
in sedimentation patterns can impact water quality and aquatic habitat important to vegetation, 
aquatic organisms, and terrestrial wildlife.  
 
Significance: Potentially significant.  (Since this alternative will result in the project not being 
implemented, no mitigation measures are proposed.) 
 
 
3.4.3  Alternative 1 (Reduced Fill Removal from East Bahia) 
 
Under this alternative, a reduced quantity of fill material excavated from the Western Peninsula 
of East Bahia would be transported through the Bahia community to Central. Similar to the 
Proposed Project, by preempting an accidental or un-phased breach of the Bahia levees, this 
alternative would prevent possible negative hydrological impacts to Black John Slough and 
upstream marshes.  However, the earth-moving activities proposed under this alternative still 
have the potential to cause the short-term water quality impacts identified for the Proposed 
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Project (Section 3.4.1, above).  Mitigation for these impacts and post-mitigation significance are 
also the same as that identified for the Proposed Project. 
 
 
3.4.4  Alternative 2 (No Fill Removal from East Bahia) 
 
Under this alternative, fill material would not be transported from East Bahia through the Bahia 
community to Central Bahia.  Similar to the Proposed Project, by preempting an accidental or 
un-phased breach of the Bahia levees, this alternative would prevent possible negative 
hydrological impacts to Black John Slough and upstream marshes.  However, the earth-moving 
activities proposed under this alternative still have the potential to cause the short-term water 
quality impacts identified for the Proposed Project (Section 3.4.1, above).  Mitigation for these 
impacts is also the same as that identified for the Proposed Project. 
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4.0 GEOLOGY AND SOILS 
 
This chapter describes geology, soils, and seismicity in the local area in general and in the 
project site specifically.  It includes the regional and project settings to provide a context for 
analyzing the effects of the project.  The information presented in this section was compiled 
largely from information provided by the Bahia Wetlands Restorations Project Preliminary 
Design Report (Appendix A) and the CALFED Bay-Delta Program Final Programmatic EIS/EIR 
and Record of Decision issued August 28, 2000 (including CEQA certification). Previous 
geotechnical work, including a number of regional and site-specific geotechnical investigations, 
have been performed at the project site.  The site specific studies were performed in connection 
with past proposals for residential development and for the Bahia Homeowners Association 
(HOA) proposed navigation lock/dredging project (Cooper 1964, Cooper, 1969; Cooper 1971; 
Cooper, 1977; Donald, 1986; Miller, 1991; Miller 1997).  References to other documents are 
provided as appropriate.   
 
This chapter discusses characteristics of existing deposited sediments (sand silt and clay), soils, 
and fill materials at the project site and briefly addresses the issue of soil subsidence at the site.  
However, this chapter does not address sediment deposition in detail.  Sediment deposition is 
affected by site and regional hydrology, and site and regional hydrology is conversely affected 
by the sediment deposition rates and distribution.  Therefore, sediment deposition is more 
appropriately addressed in the context of site and regional hydrology (see Section 3.1.1). 
 
This chapter also does not address hazardous materials in detail.  Review of available data 
determined that this was not an issue requiring detailed study in this EIR.  While fill at East 
Bahia and soils at Central and West Bahia have not been analyzed for toxic constituents, in 1993 
the Bahia HOA collected data from sediments adjacent to the project site.  Results from the HOA 
testing are probably very similar to what would be found on the site.  Chemical, physical, and 
bioassay testing of lagoon sediments in 1993 documented constituents of concern (COCs) which 
include poly-aromatic hydrocarbons (PAHs), petroleum hydrocarbons, and metals in Bahia 
sediments (City of Novato, 1999).  The COCs in the Bahia lagoon were at or below background 
levels found in the sediments at the mouth of the Petaluma River.  Additionally, a Phase I Site 
Assessment was performed on the project site in when the property was purchased by the 
California Department of Fish and Game (DFG).  No evidence of contamination was found.   
 
4.2 AFFECTED ENVIRONMENT 
 
4.2.1  Regional Geology 
 
The site is within the Coast Range Geomorphic Province, which includes San Francisco Bay and 
the northwest-trending mountains that parallel the coast of California.  These features were 
formed by tectonic forces resulting in extensive folding and faulting of the area.  Previous 
geologic mapping indicates that the western portion of Novato is underlain by bedrock of the 
Franciscan Formation.  This unit is Jurassic to Cretaceous in age, and typically consists of a 
highly heterogeneous mixture of sandstone, sheared shale, metavolcanic rock, serpentine, and 
chert.  The eastern portion of Novato is generally underlain by conglomerates of the Great Valley 
Sequence. This formation is believed to range from 1,300 to 2,600 feet thick, and to have been 
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tectonically thrust over the Franciscan basement rocks.  Within the Petaluma Valley, the 
conglomerates are generally blanketed with Quaternary age alluvial and estuarine deposits (Rice, 
Smith and Strand, 1973).    
 
4.2.2  Underlying Geology and Soils 
 
The hill area adjacent to the site on the ridge is underlain by Novato Conglomerate, a dense, 
massive, well-cemented conglomerate consisting of rhyolite and chert pebbles, cobbles, and 
boulders in a sandy, clay matrix. The soils formed on the Novato Conglomerate are thin, 
gravelly, well drained, and non-swelling (Rice, 1973). The diked bayland is underlain by 
Holocene Bay Mud deposits as much as 80 feet thick. These mud deposits are composed of soft, 
low density, highly compressible, impermeable silty clays, with peaty deposits dispersed 
throughout. The soft mud overlies firm soils composed of stiff silty clays and sand underlain by 
Novato Conglomerate (Cooper-Clark and Associates, 1977, Diagram 29). 
 
 
4.2.3  Fill at the Project Site 
 
There is a long history of fill at the project site.  The levees were constructed by dredging ditches 
and piling the Bay Mud to create the levees and low berms at West and Central Bahia.  Filling 
continued in the 1960’s when the Bahia development was constructed.   
 
The East Bahia peninsulas were constructed out of fill material over several years, beginning in 
1965.  In 1972 and 1987, spoils from dredging the lagoon were used as peninsula fill.  Spoils 
were again used in 1987 to fill the Eastern Peninsula. The peninsulas have been built up to an 
elevation of +8 to +9 feet National Geodesic Vertical Datum (NGVD). The lagoon waterways 
were originally dredged to a depth of –11 feet mean sea level (MSL). The Eastern and Central 
Peninsulas are composed of Bay Mud and the Western Peninsula is composed of a Novato 
Conglomerate fill of clayey gravel.  The peninsulas are surrounded by levees +12 to +14 feet 
NGVD. The Bay Mud fill of the peninsulas is compacted, and is substantially less compressible, 
stronger, and lower in water content than undisturbed Bay Mud.  
 
Dredge spoils from the lagoon have also been deposited on areas of Central Bahia. Twelve acres 
were set aside as a dredge spoil area and a decant pond was constructed.  Additionally, fill was 
used to construct the parking lot and the levee along the HOA channel (Bahia Master Plan, 
1997). 
 
4.2.4  Seismicity 
 
The site is not within any current Earthquake Hazard Zone (formally an “Alquist-Priolo Special 
Study Zone”), which defines zones that are considered to contain active faults.  A minor fault 
trace of the Burdell Mountain Fault is located near H Lane, running approximately parallel to H 
Lane and crossing Bugeia Lane. This fault is not currently zoned and previous work discussing 
the potential activity of the fault indicates that it is typically not considered to have been active 
within the last 11,000 years (Rice 1973).     
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In the event of an earthquake, the expected ground motions at the site will depend on the type of 
generating fault, distance to the epicenter, magnitude of the earthquake and geologic site 
conditions. Deep deposits of soft Bay Mud will experience more severe shaking, due to 
amplification of seismic waves, than the adjacent hillside areas. Rice (1973) classified the 
adjacent hillside area (underlain by firm, well cemented Novato Conglomerate) as a low 
probable earthquake damage zone and the diked baylands area of the project site (underlain by 
deep Bay Mud deposits) as a highest probable earthquake damage zone. Cooper, Clark and 
Associates (1977) determined that the site is not underlain by deposits of sand and, therefore, the 
hazards associated with liquefaction are negligible. 
 
4.2.5  Slope Stability 
 
The slopes on the conglomerate hill section adjacent to the project site have been classified by 
Rice (1973) as having high to moderate stability, with Novato Conglomerate being 
characteristically a stable rock unit. The sediment (Novato Conglomerate) making up the hills is 
relatively stable and the risk that of a landslide on the hills that could impact the project site 
marshlands below is low.  
 
4.2.6  Soil Subsidence  
 
Subsidence problems exist in the diked baylands areas because of the highly compressible nature 
of the existing fills.  These fills have already settled approximately 6 to 18 inches in the past 40 
years (Donald Herzog & Associates, Inc., 1986). 
 
4.3  CRITERIA FOR DETERMINING SIGNIFICANCE OF EFFECTS 
 
Impacts on geology and soils were analyzed based on a review of soils and existing geologic data 
of the project site.  Criteria based on the CEQA Guidelines and professional judgment were used 
to determine the significance of geology, soils, and seismicity related impacts.  According to 
these criteria, the project would have a significant impact on geology, soils, and seismicity if it 
would result in: 

• Substantial removal, filling, grading, or disturbance of soils. 
• Substantial degradation of the quantity or quality of native soil types or their 

environmental and water quality protection characteristics in significant watersheds. 
• Releases of toxic materials from soils or sediments. 
• Substantial adverse changes in rates of sedimentation or erosion. 
• Substantial adverse changes in soil drainage or salinity. 
• Increases in soil subsidence rates that produce adverse effects. 
• Changes in soil conditions that cause undesirable seepage to adjacent lands. 
• Increased potential for soil erosion by wind, waves, or currents. 
• Oxidation of, or drainage from, peat soils that may cause adverse effects. 
• Increased potential for erosion and mass failure-induced landslides. 
• Increased potential for seismic activity or vulnerability of soil-comprised structures to 

seismic events. 
• Disruption of natural or favorable soil profiles and horizons. 
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4.4  ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES  
 
The Proposed Project and two proposed alternatives (Alternatives 1 and 2) would positively 
impact site and regional geology and soils in a number of ways.  These proposed actions would 
reverse the subsidence and erosion processes that have already occurred at the site and would 
eventually reintroduce natural bay marshland soil conditions, conducive to the re-establishment 
of native vegetation. The No Project Alternative would not have these beneficial impacts. 
 
The Proposed Project and Alternatives 1 and 2 will all require extensive grading and soil 
excavation.  Under all three of these alternatives, levees will be breached and lowered in a 
controlled manner, and portions of the levees will be left in place to protect the Bahia HOA 
channel from wind and wave erosion.  Under all three of these alternatives, lowering and 
breaching of the levees would overall reduce potential impacts from levee failure resulting from 
erosion or a geologic disaster, such as an earthquake, strong seismic ground-shaking or 
liquefaction.  Under all three project alternatives, sediment deposition at the site would increase 
and subsidence, which is a current problem at the site, would eventually be reversed.  Substantial 
removal, filling, grading, and disturbance of site soils would occur under all three alternatives; 
however, this would be mitigated by implementation of Best Management Practices (BMPs) to 
protect soils.  
 
The No Project Alternative would not cause any impacts from soil excavation, grading, and 
compaction; however, existing levees would continue to be subject to damage from geologic 
disasters.  Levees at the site already appear to be showing signs of years of wear, and it is 
possible that one or more unplanned levee breaches have apparently already occurred.  Levee 
failure resulting from erosion or geologic disaster could have significant negative impacts on 
existing marshlands upstream of the project site (e.g., Rush Creek and Cemetery Marsh) as the 
site would capture most of the tide from Black John Slough, potentially impacting upstream 
sedimentation patterns.  In addition, site soils and sediments would continue to subside. 
 
As discussed above, hazardous materials are not addressed in detail in this EIR, and negative and 
positive impacts related to site sedimentation are discussed in detail in Chapter 3. 
 
4.4.1   Proposed Project 
 
Under the Proposed Project the previously placed fill at East Bahia will be either reconfigured or 
removed to restore the site to pre-disturbance conditions to the degree feasible.  Approximately 
23,000 cubic yards (cy) of fill will be excavated from the East Bahia Peninsulas and used at the 
Central Peninsula of East Bahia and at Central Bahia to create transitional and seasonal wetland 
habitat.  This will require extensive excavation, grading, and compaction.  The benefits of this 
disturbance appear to outweigh the potential impacts.   
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Geologic Impact-1.   Substantial removal, filling, grading, or disturbance of soils.  The site 
has been disturbed by the construction of levees and the placement of large quantities of fill to 
create the peninsulas at East Bahia.  The purpose of the project is to restore the site to pre-
disturbance conditions to the maximum extent feasible.  This will require fill removal, grading, 
and the disturbance of soils.   
 
Significance:  Potentially significant 
 
Mitigation for Geologic Impact 1: Use Best Management Practices (BMPs) to protect soil 
during and immediately after construction.   
 
The following BMPs would be implemented, as appropriate: 
 
Siltation Controls  
 
Install silt fences, localized silt barriers, construction mats, or other erosion control measures 
during construction in wetland and aquatic habitats located in creeks and sloughs.  No sediment 
controls will be applied when runoff is directed toward pond interiors unless sensitive wildlife 
resources are identified.   
 
Maintain siltation controls in properly functioning condition in accordance with the 
manufacturer’s specifications and good engineering practices.  Controls will be removed after 
construction.  Should sediment escape the construction site, accumulations of sediment will be 
removed and placed in a location where it can not impact water quality. 

 
Hazardous Materials 

 
All wastes created during construction (e.g. trash, excess construction material, etc.) would be 
removed from the construction area and disposed of in an approved disposal site.  No trash or 
other solid waste pollutants will be buried within the construction area or discharged into waters 
of the United States.  The project with comply with all applicable State and or local waste 
disposal regulations. 
 
Generation of fugitive dust would be minimized by accepted practices.  If precipitation occurs 
during construction, vehicular traffic along the construction corridor will be minimized to reduce 
the potential for erosion. 
 
Gasoline, diesel fuels, lubricants and other potential pollutants would be stored in containers that 
would prevent their accidental release.  Any unused lubricants or used engine oil will be 
removed from the site and disposed of at an approved facility.   Additional steps to prevent the 
accidental discharge of potential pollutants will be described in a project-specific spill prevention 
plan. 
 
Overnight or out-of-use equipment will be parked on impervious mats/tarps to capture leaking 
oil and lubricants. 
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Routine maintenance of equipment will be limited to fueling and lubricating equipment.  No 
major cleaning or major equipment repairs would be conducted at the construction site. 
 
Prior to construction an environmental inspector who will verify the limits of authorized 
construction work areas and identify any additional stabilization needed or special construction 
management needed to protect sensitive wildlife.  During construction if conditions are identified 
that should impair water quality or harming wildlife occurs, the construction activity will be 
ceased and rescheduled or the construction design will be changed to prevent reoccurrence. 
 
Post-mitigation significance:  Less than significant 
 
Geologic Impact-2.  Potential for seismic activity or vulnerability of soil –comprised 
structures to seismic events.  Proposed temporary structures (e.g., the proposed pump and 48-
inch culvert) could be subject to damage in the event of a geologic disaster, such as an 
earthquake, strong seismic ground-shaking or liquefaction.  Given the inactive status of the 
Burdell Mountain Fault, this fault probably does not pose a significant hazard to the project.  
Overall, lowering and breaching the site levees would reduce the potential for impacts resulting 
from a sudden uncontrolled levee failure.   
 
Significance: Less than significant. 
 
4.4.2  No Project Alternative 
 
Geologic Impact-2.  Potential for seismic activity or vulnerability of soil –comprised 
structures to seismic events.  Under the No Project Alternative, the temporary structures 
proposed under the Proposed Project (e.g., the temporary pump and 48-inch culvert) would not 
be built.  Therefore, there would be no concern about these structures being subject to damage in 
the event of a geologic disaster, such as an earthquake, strong seismic ground-shaking or 
liquefaction will not be built.  However, the site levees would not be lowered and breached.  
Therefore, these levees would remain subject to sudden uncontrolled levee failure in the event of 
a geologic hazard.  Un-controlled levee breaches may have a negative impact on sedimentation 
patterns at Rush Creek and Cemetery Marshes.  This is a potentially significant impact. 
 
Significance:  Potentially significant. Since this alternative will result in the project not being 
implemented, no mitigation measures are proposed. 
 
 
Geologic Impact-3.  Increased potential for soil erosion by wind, waves, or currents.  Under 
the No Project Alternative, the levees in the project area will continue to deteriorate, primarily 
through erosion.  Erosion may be caused by wind-wave action within the ponds or by scour 
along the outside of the ponds.  Un-controlled levee breaches may have a negative impact on 
sedimentation patterns at Rush Creek and Cemetery Marshes.  This is a potentially significant 
impact. 
 
Significance:  Potentially significant. Since this alternative will result in the project not being 
implemented, no mitigation measures are proposed. 
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Geologic Impact-4.  Potential for soil subsidence producing adverse effects. Much of the 
project site has been adversely impacted by soil subsidence.  Some locations at the site have 
subsided more than six feet. Under the No-Project Alternative, the site will continue to subside.  
 
Significance: Potentially significant.  Since this alternative will result in the project not being 
implemented, no mitigation measures are proposed.   
 
 
4.4.3  Alternative 1 (Reduced Fill Removal from East Bahia) 
 
The impacts (negative and beneficial) to geologic resources that are anticipated if Alternative 1 is 
implemented are identical to those anticipated for the Proposed Project.  Compared to the 
Proposed Project, Alternative 1 does require less transportation of fill, but it will still require 
substantial grading and re-configuration of fill on-site.  Therefore, this impact is the same as the 
Proposed Project.  Proposed mitigation measures are likewise identical. 
 
4.4.4  Alternative 2 (No Fill Removal from East Bahia) 
 
The impacts (negative and beneficial) to geologic resources that are anticipated if Alternative 2 is 
implemented are identical to those anticipated for the Proposed Project and Alternative 1.  
Compared to the Proposed Project and Alternative 1, Alternative 2 requires less transportation of 
fill, but it will still require substantial grading and re-configuration of fill on-site.  Therefore, this 
impact is the same as the Proposed Project and Alternative 1.  Proposed mitigation measures are 
likewise identical. 
 
4.0 GEOLOGY AND SOILS 
 
This chapter describes geology, soils, and seismicity in the local area in general and in the 
project site specifically.  It includes the regional and project settings to provide a context for 
analyzing the effects of the project.  The information presented in this section was compiled 
largely from information provided by the Bahia Wetlands Restorations Project Preliminary 
Design Report (Appendix A) and the CALFED Bay-Delta Program Final Programmatic EIS/EIR 
and Record of Decision issued August 28, 2000 (including CEQA certification). Previous 
geotechnical work, including a number of regional and site-specific geotechnical investigations, 
have been performed at the project site.  The site specific studies were performed in connection 
with past proposals for residential development and for the Bahia Homeowners Association 
(HOA) proposed navigation lock/dredging project (Cooper 1964, Cooper, 1969; Cooper 1971; 
Cooper, 1977; Donald, 1986; Miller, 1991; Miller 1997).  References to other documents are 
provided as appropriate.   
 
This chapter discusses characteristics of existing deposited sediments (sand silt and clay), soils, 
and fill materials at the project site and briefly addresses the issue of soil subsidence at the site.  
However, this chapter does not address sediment deposition in detail.  Sediment deposition is 
affected by site and regional hydrology, and site and regional hydrology is conversely affected 
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by the sediment deposition rates and distribution.  Therefore, sediment deposition is more 
appropriately addressed in the context of site and regional hydrology (see Section 3.1.1). 
 
This chapter also does not address hazardous materials in detail.  Review of available data 
determined that this was not an issue requiring detailed study in this EIR.  While fill at East 
Bahia and soils at Central and West Bahia have not been analyzed for toxic constituents, in 1993 
the Bahia HOA collected data from sediments adjacent to the project site.  Results from the HOA 
testing are probably very similar to what would be found on the site.  Chemical, physical, and 
bioassay testing of lagoon sediments in 1993 documented constituents of concern (COCs) which 
include poly-aromatic hydrocarbons (PAHs), petroleum hydrocarbons, and metals in Bahia 
sediments (City of Novato, 1999).  The COCs in the Bahia lagoon were at or below background 
levels found in the sediments at the mouth of the Petaluma River.  Additionally, a Phase I Site 
Assessment was performed on the project site in when the property was purchased by the 
California Department of Fish and Game (DFG).  No evidence of contamination was found.   
 
4.2 AFFECTED ENVIRONMENT 
 
4.2.1  Regional Geology 
 
The site is within the Coast Range Geomorphic Province, which includes San Francisco Bay and 
the northwest-trending mountains that parallel the coast of California.  These features were 
formed by tectonic forces resulting in extensive folding and faulting of the area.  Previous 
geologic mapping indicates that the western portion of Novato is underlain by bedrock of the 
Franciscan Formation.  This unit is Jurassic to Cretaceous in age, and typically consists of a 
highly heterogeneous mixture of sandstone, sheared shale, metavolcanic rock, serpentine, and 
chert.  The eastern portion of Novato is generally underlain by conglomerates of the Great Valley 
Sequence. This formation is believed to range from 1,300 to 2,600 feet thick, and to have been 
tectonically thrust over the Franciscan basement rocks.  Within the Petaluma Valley, the 
conglomerates are generally blanketed with Quaternary age alluvial and estuarine deposits (Rice, 
Smith and Strand, 1973).    
 
4.2.2  Underlying Geology and Soils 
 
The hill area adjacent to the site on the ridge is underlain by Novato Conglomerate, a dense, 
massive, well-cemented conglomerate consisting of rhyolite and chert pebbles, cobbles, and 
boulders in a sandy, clay matrix. The soils formed on the Novato Conglomerate are thin, 
gravelly, well drained, and non-swelling (Rice, 1973). The diked bayland is underlain by 
Holocene Bay Mud deposits as much as 80 feet thick. These mud deposits are composed of soft, 
low density, highly compressible, impermeable silty clays, with peaty deposits dispersed 
throughout. The soft mud overlies firm soils composed of stiff silty clays and sand underlain by 
Novato Conglomerate (Cooper-Clark and Associates, 1977, Diagram 29). 
 
 
4.2.3  Fill at the Project Site 
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There is a long history of fill at the project site.  The levees were constructed by dredging ditches 
and piling the Bay Mud to create the levees and low berms at West and Central Bahia.  Filling 
continued in the 1960’s when the Bahia development was constructed.   
 
The East Bahia peninsulas were constructed out of fill material over several years, beginning in 
1965.  In 1972 and 1987, spoils from dredging the lagoon were used as peninsula fill.  Spoils 
were again used in 1987 to fill the Eastern Peninsula. The peninsulas have been built up to an 
elevation of +8 to +9 feet National Geodesic Vertical Datum (NGVD). The lagoon waterways 
were originally dredged to a depth of –11 feet mean sea level (MSL). The Eastern and Central 
Peninsulas are composed of Bay Mud and the Western Peninsula is composed of a Novato 
Conglomerate fill of clayey gravel.  The peninsulas are surrounded by levees +12 to +14 feet 
NGVD. The Bay Mud fill of the peninsulas is compacted, and is substantially less compressible, 
stronger, and lower in water content than undisturbed Bay Mud.  
 
Dredge spoils from the lagoon have also been deposited on areas of Central Bahia. Twelve acres 
were set aside as a dredge spoil area and a decant pond was constructed.  Additionally, fill was 
used to construct the parking lot and the levee along the HOA channel (Bahia Master Plan, 
1997). 
 
4.2.4  Seismicity 
 
The site is not within any current Earthquake Hazard Zone (formally an “Alquist-Priolo Special 
Study Zone”), which defines zones that are considered to contain active faults.  A minor fault 
trace of the Burdell Mountain Fault is located near H Lane, running approximately parallel to H 
Lane and crossing Bugeia Lane. This fault is not currently zoned and previous work discussing 
the potential activity of the fault indicates that it is typically not considered to have been active 
within the last 11,000 years (Rice 1973).     
 
In the event of an earthquake, the expected ground motions at the site will depend on the type of 
generating fault, distance to the epicenter, magnitude of the earthquake and geologic site 
conditions. Deep deposits of soft Bay Mud will experience more severe shaking, due to 
amplification of seismic waves, than the adjacent hillside areas. Rice (1973) classified the 
adjacent hillside area (underlain by firm, well cemented Novato Conglomerate) as a low 
probable earthquake damage zone and the diked baylands area of the project site (underlain by 
deep Bay Mud deposits) as a highest probable earthquake damage zone. Cooper, Clark and 
Associates (1977) determined that the site is not underlain by deposits of sand and, therefore, the 
hazards associated with liquefaction are negligible. 
 
4.2.5  Slope Stability 
 
The slopes on the conglomerate hill section adjacent to the project site have been classified by 
Rice (1973) as having high to moderate stability, with Novato Conglomerate being 
characteristically a stable rock unit. The sediment (Novato Conglomerate) making up the hills is 
relatively stable and the risk that of a landslide on the hills that could impact the project site 
marshlands below is low.  
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4.2.6  Soil Subsidence  
 
Subsidence problems exist in the diked baylands areas because of the highly compressible nature 
of the existing fills.  These fills have already settled approximately 6 to 18 inches in the past 40 
years (Donald Herzog & Associates, Inc., 1986). 
 
4.3  CRITERIA FOR DETERMINING SIGNIFICANCE OF EFFECTS 
 
Impacts on geology and soils were analyzed based on a review of soils and existing geologic data 
of the project site.  Criteria based on the CEQA Guidelines and professional judgment were used 
to determine the significance of geology, soils, and seismicity related impacts.  According to 
these criteria, the project would have a significant impact on geology, soils, and seismicity if it 
would result in: 

• Substantial removal, filling, grading, or disturbance of soils. 
• Substantial degradation of the quantity or quality of native soil types or their 

environmental and water quality protection characteristics in significant watersheds. 
• Releases of toxic materials from soils or sediments. 
• Substantial adverse changes in rates of sedimentation or erosion. 
• Substantial adverse changes in soil drainage or salinity. 
• Increases in soil subsidence rates that produce adverse effects. 
• Changes in soil conditions that cause undesirable seepage to adjacent lands. 
• Increased potential for soil erosion by wind, waves, or currents. 
• Oxidation of, or drainage from, peat soils that may cause adverse effects. 
• Increased potential for erosion and mass failure-induced landslides. 
• Increased potential for seismic activity or vulnerability of soil-comprised structures to 

seismic events. 
• Disruption of natural or favorable soil profiles and horizons. 

 
 
 
 
4.4  ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES  
 
The Proposed Project and two proposed alternatives (Alternatives 1 and 2) would positively 
impact site and regional geology and soils in a number of ways.  These proposed actions would 
reverse the subsidence and erosion processes that have already occurred at the site and would 
eventually reintroduce natural bay marshland soil conditions, conducive to the re-establishment 
of native vegetation. The No Project Alternative would not have these beneficial impacts. 
 
The Proposed Project and Alternatives 1 and 2 will all require extensive grading and soil 
excavation.  Under all three of these alternatives, levees will be breached and lowered in a 
controlled manner, and portions of the levees will be left in place to protect the Bahia HOA 
channel from wind and wave erosion.  Under all three of these alternatives, lowering and 
breaching of the levees would overall reduce potential impacts from levee failure resulting from 
erosion or a geologic disaster, such as an earthquake, strong seismic ground-shaking or 
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liquefaction.  Under all three project alternatives, sediment deposition at the site would increase 
and subsidence, which is a current problem at the site, would eventually be reversed.  Substantial 
removal, filling, grading, and disturbance of site soils would occur under all three alternatives; 
however, this would be mitigated by implementation of Best Management Practices (BMPs) to 
protect soils.  
 
The No Project Alternative would not cause any impacts from soil excavation, grading, and 
compaction; however, existing levees would continue to be subject to damage from geologic 
disasters.  Levees at the site already appear to be showing signs of years of wear, and it is 
possible that one or more unplanned levee breaches have apparently already occurred.  Levee 
failure resulting from erosion or geologic disaster could have significant negative impacts on 
existing marshlands upstream of the project site (e.g., Rush Creek and Cemetery Marsh) as the 
site would capture most of the tide from Black John Slough, potentially impacting upstream 
sedimentation patterns.  In addition, site soils and sediments would continue to subside. 
 
As discussed above, hazardous materials are not addressed in detail in this EIR, and negative and 
positive impacts related to site sedimentation are discussed in detail in Chapter 3. 
 
4.4.1   Proposed Project 
 
Under the Proposed Project the previously placed fill at East Bahia will be either reconfigured or 
removed to restore the site to pre-disturbance conditions to the degree feasible.  Approximately 
23,000 cubic yards (cy) of fill will be excavated from the East Bahia Peninsulas and used at the 
Central Peninsula of East Bahia and at Central Bahia to create transitional and seasonal wetland 
habitat.  This will require extensive excavation, grading, and compaction.  The benefits of this 
disturbance appear to outweigh the potential impacts.   
 
Geologic Impact-1.   Substantial removal, filling, grading, or disturbance of soils.  The site 
has been disturbed by the construction of levees and the placement of large quantities of fill to 
create the peninsulas at East Bahia.  The purpose of the project is to restore the site to pre-
disturbance conditions to the maximum extent feasible.  This will require fill removal, grading, 
and the disturbance of soils.   
 
Significance:  Potentially significant 
 
Mitigation for Geologic Impact 1: Use Best Management Practices (BMPs) to protect soil 
during and immediately after construction.   
 
The following BMPs would be implemented, as appropriate: 
 
Siltation Controls  
 
Install silt fences, localized silt barriers, construction mats, or other erosion control measures 
during construction in wetland and aquatic habitats located in creeks and sloughs.  No sediment 
controls will be applied when runoff is directed toward pond interiors unless sensitive wildlife 
resources are identified.   
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Maintain siltation controls in properly functioning condition in accordance with the 
manufacturer’s specifications and good engineering practices.  Controls will be removed after 
construction.  Should sediment escape the construction site, accumulations of sediment will be 
removed and placed in a location where it can not impact water quality. 

 
Hazardous Materials 

 
All wastes created during construction (e.g. trash, excess construction material, etc.) would be 
removed from the construction area and disposed of in an approved disposal site.  No trash or 
other solid waste pollutants will be buried within the construction area or discharged into waters 
of the United States.  The project with comply with all applicable State and or local waste 
disposal regulations. 
 
Generation of fugitive dust would be minimized by accepted practices.  If precipitation occurs 
during construction, vehicular traffic along the construction corridor will be minimized to reduce 
the potential for erosion. 
 
Gasoline, diesel fuels, lubricants and other potential pollutants would be stored in containers that 
would prevent their accidental release.  Any unused lubricants or used engine oil will be 
removed from the site and disposed of at an approved facility.   Additional steps to prevent the 
accidental discharge of potential pollutants will be described in a project-specific spill prevention 
plan. 
 
Overnight or out-of-use equipment will be parked on impervious mats/tarps to capture leaking 
oil and lubricants. 
 
Routine maintenance of equipment will be limited to fueling and lubricating equipment.  No 
major cleaning or major equipment repairs would be conducted at the construction site. 
 
Prior to construction an environmental inspector who will verify the limits of authorized 
construction work areas and identify any additional stabilization needed or special construction 
management needed to protect sensitive wildlife.  During construction if conditions are identified 
that should impair water quality or harming wildlife occurs, the construction activity will be 
ceased and rescheduled or the construction design will be changed to prevent reoccurrence. 
 
Post-mitigation significance:  Less than significant 
 
Geologic Impact-2.  Potential for seismic activity or vulnerability of soil –comprised 
structures to seismic events.  Proposed temporary structures (e.g., the proposed pump and 48-
inch culvert) could be subject to damage in the event of a geologic disaster, such as an 
earthquake, strong seismic ground-shaking or liquefaction.  Given the inactive status of the 
Burdell Mountain Fault, this fault probably does not pose a significant hazard to the project.  
Overall, lowering and breaching the site levees would reduce the potential for impacts resulting 
from a sudden uncontrolled levee failure.   
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Significance: Less than significant. 
 
4.4.2  No Project Alternative 
 
Geologic Impact-2.  Potential for seismic activity or vulnerability of soil –comprised 
structures to seismic events.  Under the No Project Alternative, the temporary structures 
proposed under the Proposed Project (e.g., the temporary pump and 48-inch culvert) would not 
be built.  Therefore, there would be no concern about these structures being subject to damage in 
the event of a geologic disaster, such as an earthquake, strong seismic ground-shaking or 
liquefaction will not be built.  However, the site levees would not be lowered and breached.  
Therefore, these levees would remain subject to sudden uncontrolled levee failure in the event of 
a geologic hazard.  Un-controlled levee breaches may have a negative impact on sedimentation 
patterns at Rush Creek and Cemetery Marshes.  This is a potentially significant impact. 
 
Significance:  Potentially significant. Since this alternative will result in the project not being 
implemented, no mitigation measures are proposed. 
 
 
Geologic Impact-3.  Increased potential for soil erosion by wind, waves, or currents.  Under 
the No Project Alternative, the levees in the project area will continue to deteriorate, primarily 
through erosion.  Erosion may be caused by wind-wave action within the ponds or by scour 
along the outside of the ponds.  Un-controlled levee breaches may have a negative impact on 
sedimentation patterns at Rush Creek and Cemetery Marshes.  This is a potentially significant 
impact. 
 
Significance:  Potentially significant. Since this alternative will result in the project not being 
implemented, no mitigation measures are proposed. 
 
Geologic Impact-4.  Potential for soil subsidence producing adverse effects. Much of the 
project site has been adversely impacted by soil subsidence.  Some locations at the site have 
subsided more than six feet. Under the No-Project Alternative, the site will continue to subside.  
 
Significance: Potentially significant.  Since this alternative will result in the project not being 
implemented, no mitigation measures are proposed.   
 
 
4.4.3  Alternative 1 (Reduced Fill Removal from East Bahia) 
 
The impacts (negative and beneficial) to geologic resources that are anticipated if Alternative 1 is 
implemented are identical to those anticipated for the Proposed Project.  Compared to the 
Proposed Project, Alternative 1 does require less transportation of fill, but it will still require 
substantial grading and re-configuration of fill on-site.  Therefore, this impact is the same as the 
Proposed Project.  Proposed mitigation measures are likewise identical. 
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4.4.4  Alternative 2 (No Fill Removal from East Bahia) 
 
The impacts (negative and beneficial) to geologic resources that are anticipated if Alternative 2 is 
implemented are identical to those anticipated for the Proposed Project and Alternative 1.  
Compared to the Proposed Project and Alternative 1, Alternative 2 requires less transportation of 
fill, but it will still require substantial grading and re-configuration of fill on-site.  Therefore, this 
impact is the same as the Proposed Project and Alternative 1.  Proposed mitigation measures are 
likewise identical. 
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5.0 BIOLOGICAL RESOURCES 
 
This chapter describes the plants and wildlife known to occur within the project area, 
including special status species. It also assesses the effects that project implementation 
may have on biological resources and proposes mitigation measures.  Past and ongoing 
studies of regional habitat and wildlife are available and were used in preparing this 
chapter. These include several reports prepared for the San Francisco Bay Goals Project 
(1999 and 2000); numerous reports and data provided by San Francisco Bay Bird 
Observatory (SFBBO), Point Reyes Bird Observatory (PRBO), U.S. Geological Survey 
(USGS), U.S. Fish and Wildlife Service (USFWS), and California Department of Fish 
and Game (DFG). Site-specific studies included work done by the Project Ecologist 
(Peter Baye) in preparation of a Vegetation and Habitat Management Plan (VHMP) for 
the Proposed Project (see Appendix B) and a California clapper rail breeding season 
survey conducted by Avocet Research Associates and available from the Marin Audubon 
Society (MAS). Additional information was available from the DFG’s California Natural 
Diversity Database (CNDDB). These sources are cited below, and full references are 
provided in Chapter 15. 
 
5.1 REGULATORY SETTING 
 
5.1.1   Federal Endangered Species Act (ESA) 
 
The ESA protects listed wildlife species from harm or “take.” The term “take” is broadly 
defined as to “harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or 
attempt to engage in any such conduct.” An activity is defined as a “take” even if it is 
unintentional or accidental. Project-related impacts to federally-listed, proposed, and 
candidate species or their habitats are considered “significant” under CEQA guidelines. 
 
USFWS (with jurisdiction over plants, wildlife, and resident fish) and NOAA Fisheries 
(formerly the National Marine Fisheries Service [NMFS]; with jurisdiction over 
anadromous fish and marine fish and mammals) oversee ESA. The purpose of 
consultation with USFWS and NOAA Fisheries is to ensure that the federal agencies’ 
actions do not jeopardize the continued existence of a listed species or destroy or 
adversely modify critical habitat for listed species.  
 
ESA does not give plants legal protection on nonfederal lands unless a state law or 
regulation is being violated. ESA does prohibit malicious damage or destruction of 
threatened or endangered plant in any area under federal jurisdiction, and the removal, 
cutting, digging up, or damaging or destroying of any such species in any other area in 
knowing violation of any state law or regulation, or in the course of any violation of a 
state criminal trespass law. 
 
USFWS has requested informal Section 7 consultation for the proposed project. 
Information is being supplied to USFWS and NOAA Fisheries, as appropriate and 
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informal consultation is ongoing. Based on this information and consultations, USFWS 
will prepare a Biological Opinion on the proposed project. 
 
 
 
5.1.2   Clean Water Act – Section 404 
 
Under Section 404 of the Clean Water Act, the U.S. Army Corps of Engineers (Corps) is 
responsible for regulating the discharge of fill material into waters of the United States.     
Section 404 regulates any discharge activity below the ordinary high-water level—the 
water level equal to the mean annual flood level—of a stream channel. Examples of such 
discharge activities include placement of fill material, placement or alteration of 
structures that have the intended effect of functioning as fill, or any discharge activity 
that would affect wetlands or the surface-water conveyance or capacity of a channel. 
 
“Waters of the United States” and their lateral limits are defined in 33 CFR (Code of 
Federal Regulations) Part 328.3 (a) and include tidal waters, streams that are tributary to 
navigable waters, and their adjacent wetlands. “Wetlands” are defined for regulatory 
purposes, at 33 CFR 328.3 and 40 CFR 230.3, as areas “inundated or saturated by surface 
or ground water at a frequency and duration sufficient to support, and that under normal 
circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions.” Wetlands that are not adjacent to waters of the United States 
are termed “isolated wetlands” and are subject to Corps jurisdiction under certain 
circumstances. 
 
In general, a Corps permit must be obtained before placing fill in wetlands or other 
waters of the U.S. The type of permit depends on the amount of acreage and the purpose 
of the proposed fill and is subject to discretion from the Corps. Corps authorizations are 
usually granted under either a nationwide permit or an individual permit. To qualify for a 
nationwide permit, a project must meet certain conditions and have no more than a 
minimal adverse effect on the aquatic ecosystem. The Corps typically interprets this 
condition to mean that impacts are minor and there will be no net loss of either wetland 
acreage or wetland habitat value, and this process usually results in the need to provide 
mitigation for project-related fill of any tidal water, creek, or wetland.  
 
An individual permit is usually required where a nationwide permit is not applicable. The 
consideration of an individual permit includes, but is not limited to, factors such as 
significant acreage of wetlands or waters of the U.S., areas of high biological or unique 
value, or length of watercourse affected. Individual permits require review of the project 
by the public, an alternatives analysis that demonstrates that wetland impacts have been 
avoided or minimized to the extent possible, and appropriate compensatory mitigation for 
unavoidable impacts. 
 
Pursuant to Section 401 of the Clean Water Act, projects that apply for a Corps permit for 
discharge of dredged or fill material into wetlands or other waters of the U.S./State, must 
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obtain water quality certification from the Regional Water Quality Control Board 
(RWQCB). This certification ensures that the project will uphold State water quality 
standards. Alternatively, the RWQCB may elect to notify an applicant that the State may 
issue Waste Discharge Requirements (WDRS) in lieu of a Section 401 certification for a 
project. 
 
A federal ruling issued in 2001 may affect whether wetlands are considered jurisdictional 
by the Corps (January 9, 2001, Solid Waste Agency of Northern Cook County 
[SWANCC] ruling [SWANCC v. United States Army Corps of Engineers (121 S.Ct. 
675,2001)]). Guidance on non-navigable, isolated and intrastate waters was published on 
January 19, 2001, by counsel for USEPA and the Corps in response to the SWANCC 
ruling. The guidance essentially resulted in the determination that non-navigable, isolated 
waters may not be regulated by the Corps.  
 
Preliminary consultation with the Corps indicates that the agency is most likely to issue a 
Nationwide Permit for the proposed project. Nationwide permits are general permits that 
cover activities such as minor dredging, construction of temporary structures (e.g., 
cofferdams) and fill activities. Nationwide permits have a set of general conditions that 
must be met for the permits to apply to a project, as well as specific conditions that apply 
to each Nationwide Permit and restoration project. 
 
For the proposed project, the following conditions would need to be met as part of the        
Section 404 permitting process: 

• Procurement of Section 401 water quality certification from the San Francisco 
Bay RWQCB (discussed above)  

• Compliance with ESA, involving consultation with USFWS and NOAA Fisheries 
(discussed above) 

• Compliance with the requirements of Section 106 of the National Historic 
Preservation Act (NHPA) 

 
5.1.3   California Endangered Species Act (CESA) 
 
California implemented CESA in 1984. CESA is similar to the federal ESA both in 
process and substance; it is intended to provide protection to threatened and endangered 
species in California. CESA does not supersede the federal ESA, but operates in 
conjunction with it. Species may be listed as threatened or endangered under both acts (in 
which case the provisions of both State and federal laws would apply) or under only one 
act.  
 
CESA prohibits the take of any plant or animal listed or proposed as threatened, 
endangered, or rare (applies only to plants). Habitat destruction is not included in the 
state’s definition of take. Section 2090 of CESA requires state agencies to comply with 
endangered species protection and recovery and to promote conservation of these species.  
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CDFG administers the act and authorizes take through Section 2081 agreements, except 
for species designated as “fully protected.” According to CESA, species designated as 
“fully protected,” such as the salt marsh harvest mouse, cannot be impacted and are not 
subject to Section 2081 take agreements.  
 
5.1.4  California Native Plant Protection Act (CNPPA) 
 
Regarding plant species, CESA defers to the CNPPA of 1977,which prohibits importing 
rare and endangered plants into California, taking rare and endangered plants, and selling 
rare and endangered plants. CEQA can provide protection for plants listed as rare under 
the CNNPA that would not otherwise be protected under CESA. 
 
 
 
 
5.1.5   Other State Statutes, Codes, and Policies Affording Species Protection 
California State Wetlands Conservation Policy 
 
The Governor of California issued an executive order on August 23, 1993, that created a 
California State Wetlands Conservation Policy. This policy is being implemented by an 
interagency task force that is jointly headed by the State Resources Agency and the 
California Environmental Protection Agency (Cal/EPA). The policy has three goals: 

• To ensure no overall net loss and a long-term net gain in wetlands acreage and 
values in a manner that fosters creativity, stewardship, and respect for private 
property; 

• To reduce the procedural complexity of state and federal wetlands conservation 
program administration; 

• To encourage partnerships that make restoration, landowner incentives, and 
cooperative planning the primary focus of wetlands conservation. 

 
“Waters of the State.”  Water Code Section 13260 requires “any person discharging 
waste, or proposing to discharge waste, in any region that could affect the waters of the 
state to file a report of discharge (an application for waste discharge requirements 
[WDRs]).” “Waters of the state” is defined in the Porter-Cologne Water Quality Control 
Act as “any surface water or groundwater, including saline waters, within the boundaries 
of the state” (Water Code        Section 13050[e]). The SWANCC ruling described above 
has no bearing on the Porter-Cologne definition. Although all waters of the United States 
that are within the borders of California are also waters of the state, the converse is not 
true (i.e., in California, waters of the United States represent a subset of waters of the 
state). Thus, California retains authority to regulate discharges of waste into any waters 
of the state, regardless of whether the Corps has concurrent jurisdiction under Section 
404. The RWQCBs are responsible for imposing WDRs for fill material placed into 
waters of the state.  
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State Fish and Game Code-Fully Protected Species and Species of Special Concern.  
Under the State Fish and Game Code, the DFG also has jurisdiction over species that are 
designated as “fully protected.” These species are protected against direct impacts. The 
DFG maintains informal lists of “species of special concern.” These species are broadly 
defined as plants and wildlife that are of concern to the DFG because of population 
declines and restricted distributions, and/or they are associated with habitats that are 
declining in California. Project-related impacts to species on the State lists of endangered 
or threatened species, “fully protected” species, and species of special concern are 
considered “significant” under CEQA Guidelines (discussed below).  
 
State Fish and Game Code Section 1601 to 1603 – Streambed Alterations.  The DFG 
exerts jurisdiction over the bed, banks, and channels of watercourses according to the 
provisions of Section 1601 to 1603 of the Fish and Game Code. DFG requires a 
Streambed Alteration Permit for the fill or removal of any material from any natural 
drainage. The jurisdiction of the DFG extends to the top of bank and often includes the 
adjacent riparian vegetation. 
 
State Fish and Game Code, Section 3503.5.  Additionally, birds of prey (hawks, eagles, 
falcons, and owls) are protected in California under the State Fish and Game Code,            
Section 3503.5. Section 3503.5 states that it is “unlawful to take, possess, or destroy any 
birds in the order Falconiformes or Strigiformes (birds of prey) or to take, possess, or 
destroy the nest or eggs of any such bird except as otherwise provided by this code or any 
regulation adopted pursuant thereto.” Disturbance that causes nest abandonment and/or 
loss of reproductive effort is considered “taking” by the DFG and would be considered a 
significant impact.  
 
CEQA Guidelines, Section 15380.  Although threatened and endangered species are 
protected by specific federal and State statutes, CEQA Guidelines, Section 15380(b) 
provides that a species not included on the federal or State lists of protected species may 
be considered rare or endangered if the species can be shown to meet certain specified 
criteria. These criteria have been modeled after the definitions in the federal ESA and the 
California Fish and Game Code. This section was included in the guidelines primarily to 
deal with situations in which a public lead agency is reviewing a project that may have a 
significant effect on a species that has not yet been listed by either the USFWS or DFG. 
Thus, CEQA provides a lead agency with the ability to protect a species from a project's 
potential impacts until the respective government agencies have an opportunity to 
designate the species as protected, if warranted. 
 
5.2 AFFECTED ENVIRONMENT 
 
5.2.1  Plants and Habitat 
 
Section 5.2.1.1 below describes the regional context for the plant communities known to 
occur both at and adjacent to the project site.  The general regional discussion is followed 
by a more detailed discussion of habitat types and specific plants that occur at the project 
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site           (Section 5.2.1.2) and immediately adjacent to the project site (Section 5.2.1.3).  
The section also addresses sensitive and regulated habitats (e.g., jurisdictional wetlands) 
at the project site (Section 5.2.1.4) and special status plant species within the project area 
(Section 5.2.1.5).  Finally, the section addresses invasive plant species in the project 
region and local area           (Section 5.2.1.6).  
 
A survey of plants and habitats of the project site was conducted by Peter Baye in 2004 
and 2005.  Additional information was available from databases, including the California 
Native Plant Society’s (CNPS’s) Electronic Inventory of Rare and Endangered Vascular 
Plants of California, and CDFG’s CNDDB. These sources are cited below and full 
references are provided in Chapter 15.  Common species names are used in this section.  
Scientific names for special-status plant species are provided in Table 5-1 below and 
scientific names for other plant species are provided in Appendix B. 
 
5.2.1.1       Regional Habitat  
 
Most of the historic tidal marshes of northern San Pablo Bay, including the project site, 
consist of diked baylands that were reclaimed for agricultural use around the beginning of 
the 20th century (Goals Project 1999).  However, the project site lies near the southern 
end of the Petaluma Marsh, the largest un-reclaimed prehistoric tidal marsh complex in 
the San Francisco Estuary (Goals Project 1999; Atwater et al. 1979).  The project site is 
also adjacent to the Bahia-Greenpoint Marsh (Toy Property), home to one of the only 
major breeding North Bay populations of California clapper rails that have persisted 
through the 1990s to the present. 
 
The Petaluma Marsh is brackish and is strongly influenced by freshwater discharges of 
the Petaluma River.  The salinity of tidal waters follows a gradient upstream of the river’s 
mouth at San Pablo Bay.  At the upstream end of the Petaluma River, dominant brackish 
marsh vegetation corresponds to that of the northern Napa Marsh, or western Suisun 
Marsh.  Near the Petaluma River mouth, tidal marshes approach the composition of 
northern San Pablo Bay salt marsh vegetation.  Tidal marshes between these ends of the 
salinity gradient vary subtly with position, but vary profoundly with short-term climate 
fluctuations 
 
Salinities of Petaluma Marsh can fluctuate significantly from year to year, depending on 
the amount and timing of rainfall.  The dominant marsh vegetation and species diversity 
can vary significantly between “dry” high-salinity years, and “wet” low-salinity years.  
Alkali-bulrush (Bolboschoenus maritimus; syn. Scirpus maritimus) is one of the 
dominant species of the marsh plain in “wet” years, but it can die back early in the 
growing season, or fail to emerge altogether, in “dry” years.  Pickleweed (Sarcocornia 
perennis; syn. Salicornia virginica) and saltgrass (Distichlis spicata) persist in the 
vegetation throughout climate cycles, but dominate throughout the marsh plain in higher 
salinity years.  The typical brackish marsh plain vegetation of Petaluma Marsh, therefore, 
is dynamic and unstable, within a natural range of variation.  Alkali-bulrush and native 
Pacific cordgrass (Spartina foliosa) also vary in relative abundance in the low brackish 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



 

Bahia Marsh Restoration Project EIR   
Chapter 5–Biological Resources 
 
 

5-7 

marsh zone along channels of Petaluma River marshes, with S. foliosa most abundant in 
more saline conditions, or after rapid pulses of mud accretion 
 
The majority of the eastern Petaluma Marsh edge consists of gently sloping alluvial 
plains, fans and deltas associated with Petaluma Formation sediments.  These supported 
historic grasslands, later converted to livestock pasture and more recently, vineyards.  In 
contrast, the western Petaluma Marsh borders steep Franciscan bedrock, supporting 
hillslopes with natural mixed evergreen forest dominated by oak and bay, as at the Bahia 
project site. Although the Petaluma Marsh still contains extensive plains of prehistoric 
brackish tidal marsh, today almost all of the transitions to uplands along marsh edges are 
separated from tidal marsh by dikes, or they are agriculturally modified for cattle grazing 
or viticulture.   
 
5.2.1.2   Project Site Habitat 
 
There are four different habitat types presently existing at the Bahia Marsh and adjacent 
lands.  These include diked baylands, seasonally ponded wetlands, ponds, and non-native 
grassland (ruderal uplands).  Bahia Marsh consists of four sub-areas: West Bahia, Central 
Bahia, Mahoney Spur, and filled peninsulas at East Bahia.  The areas in Bahia Marsh are 
separated by dikes and East Bahia is separated from the rest of the project site by the 
Bahia Homeowners Association (HOA) channel.  Figure 5-1 shows the existing physical 
extent and location of the different habitat types on site. 
  
Project Site Habitat Type 1:  Diked Bayland 
This habitat type is found on the interior of West Bahia, Central Bahia, and Mahoney 
Spur.  Historically, water levels at the site were managed to dry out the marsh during the 
summer.  When the pump failed in 2002, water levels were no longer managed.  The 
change in water regime led to major changes in the habitat.  Prior to 2002, the site was 
predominantly a seasonal pickleweed marsh.  Since 2002, the longer duration and greater 
depth of ponding has led to the evolution of a perennial brackish to saline marsh 
(saltgrass, pickleweed, alkali-bulrush).   
 
West Bahia contains a heterogeneous non-tidal wetland complex that consists of a mosaic 
of perennial brackish marsh and large perennial brackish ponds.  The dominant 
vegetation types at West Bahia are alkali bulrush, saltgrass, and wigeongrass (Ruppia 
maritima and other submerged aquatic vegetation).  The size and depth of ponds 
increases to the west, and the brackish marsh plains increase to the east.  Alkali-bulrush 
vegetation occurs as widely scattered, very large, discrete, robust older stands, and 
apparently more recently established, low, diffuse colonies.  
 
Central Bahia has a more variable wetland habitat mosaic and includes pans, seasonal to 
perennial ponds, non-tidal pickleweed and saltgrass marsh, and non-native grassland. 
Brackish/saline pans and ponds are prevalent in the northeastern half and southeastern 
corner of Central Bahia.  Vegetation of the perennial ponds and late-emergent pans is 
primarily wigeongrass in association with the rare perennial to annual dwarf spikerush.  
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Wigeongrass and submerged spikerush generally support dense growth of epiphytic 
filamentous (thread-like) green algae in late summer.  Pickleweed marsh and saltgrass 
marsh are prevalent in the southern and western portions of Central Bahia. Alkali-bulrush 
colonies are present throughout most of the pickleweed and saltgrass marsh, and also 
form robust, extensive stands in the seasonal ponds on the northeastern side of the site. 
 
Other plant species of Central Bahia vegetation are noteworthy in terms of regional 
distribution and associated brackish non-tidal wetland hydrology.  Both annual dwarf 
spikerush and the annual succulent sea-purslane occur frequently along the drawn-down 
pond edges. They are otherwise rare in the region.  Sea-purslane is known in the San 
Francisco estuary primarily from Suisun Marsh, and more recently from Cullinan Ranch.   
 
Mahoney Spur remains dominated by a seasonal saline wetland mosaic of pickleweed, 
grasses, and salt-tolerant forbs. It generally lacks pans or ponds flooded late in the 
growing season, and lacks bulrush and wigeongrass vegetation.  The eastern end is 
relatively continuous non-tidal pickleweed vegetation with nearly complete cover.  These 
grade into co-dominant pickleweed-curly dock stands in the central portions of Mahoney 
Spur, suggesting that soil salinity during the growing season generally remains low.  The 
eastern end of Mahoney Spur is a mosaic of pickleweed patches and gaps with brass-
buttons, rabbit’s-foot grass, spearscale, rygrass, alkali-heath, bird’s-foot trefoil, and bare 
ground (including desiccated algal mats).   
 
Project Site Habitat Type 2:  Seasonally Ponded Wetlands 
The seasonal wetlands are located in areas on the project site that hold incident rainfall 
long enough to remain saturated and/or pond water through the rainy season and early 
spring and dry out during the late spring and summer.  The largest area of seasonal 
wetlands on the site is located on the former dredge disposal site adjacent to Central 
Bahia.  There are several seasonal wetlands located in depressions in the fill at East 
Bahia.  These areas are dominated by non-native grassland species interspersed with 
pickleweed and other marsh plants.  
 
The former dredge disposal site is located at the south-central portion of the project site.  
The vegetation is similar to the vegetation of Mahoney Spur, supporting a mixture of 
weedy non-native grassland (ryegrass and annual grasses, bull thistle) mixed with 
pickleweed and freshwater seasonal wetlands.  The placement of dredge spoils has 
elevated the area above sea level, but obstructed drainage and residual soil salinity 
maintains a ruderal grassland-pickleweed mosaic at the east end of the area.  Dominant 
vegetation consists of ryegrass, bull thistle, and perennial pickleweed.   The site slopes 
and drains towards the northwest, where there is evidence of prolonged winter ponding.  
Vegetation on this deeper ponded area includes alkali-grass, alkali-bulrush, alkali-heath, 
spearscale, brass-buttons, rabbit’s-foot grass, and semaphore-grass. 
 
There are several seasonal wetlands located along the West Peninsula in East Bahia. 
These wetlands are dominated by non-native plant species such as brass-buttons, 
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ryegrass, and rabbit’s-foot grass.  Winter rainfall fills these large depressions, and 
hydrophytic vegetation grows in the spring as the water evaporates. 
 
Project Site Habitat Type 3:  Ponds 
Additionally, there are two ponds on the project site that in many years, have year round 
standing water. At the east end of the dredge disposal site is a former “decant pond” 
almost uniformly dominated by cattails, with an understory of brass-buttons, rabbit’s-foot 
grass, and margins of alkali-bulrush.  The cattail marsh is currently drained by a breach in 
its steep perimeter levee, connecting it to Central Bahia and is now being encroached by 
Himalayan blackberry from its perimeter levee on the landward side. Other woody 
vegetation of the pond levee includes mature coyote-brush, bay, live oak, and New 
Zealand myoporum.  
 
At the southern border of East Bahia there is an existing pond.  This pond has limited 
connection to the Petaluma River fringe marsh and also receives incident rainfall and 
runoff from the HOA Community Center.   
 
Project Site Habitat Type 4:  Non-Native Grasslands (Ruderal Uplands) 
Ruderal (non-native weedy) upland vegetation can be found on the site’s perimeter levees 
and in other portions of the project site where higher elevations exist.  It is dominated by 
non-native annual grasses, particularly ryegrass, oats, and ripgut brome.  The outboard 
slope of the southeastern levee bordering the Bahia HOA lagoon and channel supports 
extensive gumplant.  Perimeter levees of the site also support local patches of dense, tall, 
coyote-brush with canopies well above flood elevations.  The southeastern levee supports 
two anomalous, healthy, mature, fruiting live-oaks, possible intermediates between coast 
live oak and interior live-oak.  The presence of these taprooted oaks suggests a very 
narrow, stable freshwater lens beneath the levee, surrounded on both sides by brackish 
wetlands. Shrubs are rare on the southeastern levee, but include coyote brush.  The 
internal cross-levee between Mahoney Spur and Central Bahia also supports a mature live 
oak at the west end.  In past years, the central portion of the site (Central Bahia and 
Mahoney Spur) was dry by late summer, so that the site was surrounded by, and 
internalized, erratic “upland” terrestrial habitat, which extended close to Black John 
Slough.    
 
The peninsulas at East Bahia mainly support weedy annual vegetation (ruderal upland 
species).  Much of this area is infested with starthistle and Italian thistle.  Dominant 
species observed on the site include ripgut brome, soft chess, slender wild oats, fennel, 
and California bur clover.  The edges of the peninsulas support local patches of dense, 
tall, coyote-brush.  The perimeter of the peninsulas supports a fringe of vegetation 
including species such as brass-buttons, ryegrass, and pickleweed. 
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5.2.1.3   Adjacent Lands Habitat 
 
Besides the four habitat types that occur at the project site (discussed above), there are 
two additional habitat types that occur adjacent to the project site:  blue oak woodlands 
and tidal fringe marsh.  Figure 5-1 shows the existing physical extent and location of 
these two additional habitat types. 
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Blue Oak Woodlands 
The site’s diked baylands directly contact upland soils and vegetation along the site’s southern 
boundary, except in its south-central portion, where a steep levee and the former dredge disposal 
pond separate the diked baylands and the hills.  These hills are dominated by oak woodland 
vegetation, with coast live oak and California bay prevalent near sea level, often with the tree 
canopy overhanging the marsh shoreline.  Ephemeral to seasonal streams and wetland swales 
with shrub thickets, rush and sedge marsh create valleys within the oak woodland, which drain to 
the diked marsh.  Undeveloped interface between mature oak woodlands and salt marsh is 
unique in the Bay Area.   
 
Tidal Fringe Marsh 
The site borders relatively mature historic fringe tidal brackish marsh along Black John Slough 
and the Petaluma River, respectively.  These old (ca. 100-year-old) fringe marshes were formed 
over previously undiked mudflats of these waterbodies during the 20th century.  They represent 
the potential “mature” local condition of tidal marsh, formed by long-term accumulation of 
brackish marsh peat under favorably gradual rates of sea level rise.   
 
Fringing tidal marsh vegetation adjacent to the project site is generally typical of that of the 
Petaluma Marsh plain.  The fringing tidal marsh of Black John Slough is a mature pickleweed-
dominated marsh plain with variable co-dominance by alkali-bulrush and extensive gumplant 
along well-drained edges of minor intertidal channels, perimeter ditches, and the Black John 
Slough channel itself.   
 
Dodder, an annual orange-stemmed leafless parasite, is locally abundant in tall pickleweed 
during late summer. Alkali-bulrush occurs in diffuse, low-density patches mixed with 
pickleweed, and also in dense, dominant stands with pickleweed understories.  Alkali-bulrush 
dominates most slough margins above the intermittent, linear stands of Pacific cordgrass that 
occur along soft-sediment intertidal channel banks.  Cordgrass stands decrease in frequency west 
of Mahoney Spur. Other brackish marsh forbs are present, but are minor components of the 
vegetation. 
 
Additionally, separating the Central and East Bahia portions of the site, the Bahia HOA former 
“lagoon” and its navigation channel have mostly infilled with fine sediment and brackish marsh 
vegetation.  Alkali-bulrush expanded rapidly over the Bahia lagoon mudflats in the mid-1990s, 
forming dense, tall emergent canopies exceeding the height of local high marsh vegetation 
(gumplant/pickleweed) by 2000, and continuous bulrush marsh by 2004.  
 
5.2.1.4  Regulated and Sensitive Habitats 
 
Waters of the United States 
In accordance with Section 404 and Section 10 of the Clean Water Act (see EIR Section 5.1.2, 
above), “waters of the United States” (i.e., jurisdictional wetlands) within the project site have 
been verified by the Corps.  Section 10 tidally influenced wetlands and waters lie along Black 
John Slough and the Petaluma River bank on the outside of the levees.  Section 404 wetlands and 
waters are found throughout the site.   
 
California Department of Fish and Game Jurisdiction 
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Field surveys were also conducted within the project boundaries for habitats potentially under 
the regulatory jurisdiction of the DFG.  Under Section 1601-1603 of the Fish and Game Code of 
California (see EIR Section 5.1.5, above), the DFG does not claim jurisdiction over the diked 
bayland habitats found on the project site. 
 
Sensitive Communities 
Sensitive communities are those described as Significant Natural Areas (SNAs) by DFG. These 
are communities that are known or believed to be of high priority for inventory in the CNDDB 
because of their rarity or level of threat (DFG, 2001), or they are communities that are protected 
or regulated by federal, state, or local laws and regulations.  In the project area, sensitive 
communities include tidal marshes, which are described for the San Francisco Bay region in 
Section 5.2.1.1, above, and jurisdictional wetlands (waters of the United States). 
 
5.2.1.4  Special-Status Plant Species  
 
Definition of Special-Status Plant Species 
Special-status plants are defined as species that are legally protected under the federal or 
California Endangered Species Acts or other regulations (see Section 5.1, Regulatory Setting), 
and species that are considered rare by the scientific community.), or species considered 
sufficiently rare by the scientific community to qualify for such listing. Special-status plants are 
species in the following categories: 

• Plants listed or proposed for listing as threatened or endangered under the federal ESA 
(50 CFR 17.12 [listed plants], and various notices in the Federal Register [proposed 
species]).   

• Plants that are candidates for possible future listing as threatened or endangered under the 
federal ESA (62 Federal Register [FR 182:49397-49411, September 19, 1997).   

• Plants listed or proposed for listing by the State of California as threatened or endangered 
under the California ESA (14 CCR 670.5). 

• Plants listed under the California Native Plant Protection Act (California Fish and Game 
Code sec. 1900 et seq.).   

• Plants that meet the definition of rare or endangered under CEQA (State CEQA 
Guidelines sec. 15380), including those considered by the California Native Plant Society 
(CNPS) to be “rare, threatened, or endangered in California.” 

 
Species of Concern 
Species of concern is an informal term used by some, but not all USFWS offices. Species of 
concern are sensitive species that have not been listed, proposed for listing, or placed in 
candidate status. Species of concern receive no legal protection, and the use of the term does not 
necessarily mean that the species will eventually be proposed for listing as a threatened or 
endangered species. Potential project-related effects on species of concern, however, are 
disclosed as part of this document. 
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California Native Plant Society (CNPS) Listings 
CNPS tracks plant species considered rare in California and assigns them to one of five lists in 
an effort to categorize their degree of rarity. Project-related effects on plant species that meet the 
definitions of rare or endangered under CEQA (State CEQA Guidelines, Section 15380) should 
be disclosed in EIRs. DFG recognizes that plants on CNPS Lists 1A, 1B, and 2 would qualify for 
listing under Sections 2062 and 2067 of CESA and recommends they be addressed in EIRs. 
Some of the plants on CNPS Lists 3 and 4 may also qualify for listing under Sections 2062 and 
2067 of CESA, and project-related effects should be described in EIRs. In addition, DFG 
recommends, and local governments may require, protection and disclosure of impacts on plants 
that are regionally significant, such as locally rare species or disjunct populations of more 
common plants. 
 
Special-Status Plant Species in the Project Area 
Table 5-1 provides a complete listing of special status plant species known or likely to occur in 
the project area.  According to the March 1997 Bahia Master Plan, prepared by the Debra 
Investment Corporation, as of March 1997, systematic site surveys had been conducted at the 
project site for the following five federal or state-listed special status plant species: fragrant 
fritillary (Fritillaria liliacea), yellow larkspur (Delphinium luteum), soft bird’s-beak 
(Cordylanthus mollis ssp. Mollis), and Marin knotweed (Polygonum marinense) According to 
that document, no plants and no evidence of any of these five species were found at the project 
site.  Nor was evidence found during any of the plant community and habitat surveys performed 
by Peter Baye. 
 
5.2.1.5   Invasive Plant Species 
 
Many non-native species of plants and animals have been introduced to the San Francisco Bay 
Estuary, and some now threaten fundamental changes in the structure, function, and value of the 
estuary’s tidal lands.  
 
Invasive Cordgrasses 
Within the last 30 years, the San Francisco Estuary has become host to a number of invasive 
cordgrasses from the Atlantic coast (Spartina alterniflora and S. patens), Chile (S. densiflora), 
and Europe (S. anglica). One of these species, S. alterniflora, has crossed with the native Pacific 
cordgrass (S. foliosa), producing a hybrid that is highly fertile, adaptive, and robust. Though 
valuable in their native settings, these introduced cordgrasses are highly aggressive in this new 
environment, and frequently become the dominant plant species in areas they invade.  
 
Cordgrasses are hydrophytic plants that thrive on mean salinities of 27 parts per thousand and on 
tidal fluctuations in water levels. In the San Francisco Bay, native Pacific cordgrass generally 
dominates the low marsh zone, and along tidal creek banks and the edges of tidal mudflats. The 
low marsh and middle marsh zones are increasingly being impacted by the introduced species of 
cordgrass.  
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Table 5-1.  Special-Status Plants Potentially Occurring in the Bahia Marsh Site Area. 
 

Common Name Scientific 
Name 

Legal Statusa/ 

Fed/State/CNPS 
Habitat Occurrence in Project Site 

Areab/ 

Mason’s 
lilaeopsis 

Lilaeopsis 
masonii 

SFC/SR/1B Brackish and freshwater marsh, 
riparian scrub. 

Possible.  Marginal suitable 
habitat along Petaluma River 
bank near project site. 

Baker’s 
navarretia 

Navarretia 
leucocephala 
ssp. Bakeri 

FSC/---/1A Vernal pools and swales in 
cismontane woodland and 
meadows. 

Unlikely.  No suitable habitat on 
site. 

Marin knotweed Polygonum 
marinense 

FSC/---/--- Coastal salt marshes. Unlikely.  Documented 
occurrence at Burdell in 1945 
(CDFG 1998).  Project area does 
not provide suitable habitat. 

Marin western 
flax 

Hesperolinon 
cogestum 

FT/ST/1B Chaparral and foothill grassland. Unlikely.  Documented to occur 
approximately 3 miles northwest 
of the project site near Burdell 
(CDFG 1998);  no suitable 
habitat in project area. 

Petaluma 
popcorn-flower 

Plagiobothrys 
mollis var. 
vestitus 

FSC/---/1A Wet sites in valley and foothill 
grassland;  possibly occurs along 
coastal marsh margins.  

Unlikely.  Possibly extirpated in 
project area. 

Point Reyes 
bird’s-beak 

Cordylanthus 
maritimus ssp. 
Palustris 

FSC/---1B Coastal salt marsh associated 
with Distichlis, Frankenia, and 
Salicornia. 

Unlikely.  Project area lacks high 
marsh plains that would provide 
suitable habitat. 

Point Reyes 
checkerbloom 

Sidalcea 
calycosa sp. 
Rhizomata 

---/---/1B Marshes near the coast. Unlikely.  Last known collection 
in vicinity (Petaluma) in 1880. 

Soft bird’s-beak Cordylanthus 
mollis ssp. 
Mollis 

FE/---/1B In coastal salt marsh with 
Distichlis, Frankenia, and 
Salicornia. 

Unlikely.  Documented to occur 
near San Antonio Creek.   

Alkali milk-
vetch 

Astragalus 
tener var. tener 

---/---/1B Low ground, alkali flats, and 
flooded lands; in annual 
grassland, playas, or vernal 
pools. 

Absent.  Species is extirpated in 
the project area. 

Fragrant 
fritillary 

Fritillaria 
liliacea 

FSC/---1B Occurs in coastal scrub, valley 
and foothill grassland, and 
coastal prairie. 

Absent.  No suitable habitat on 
site.  Not found during 1991 rare 
plant surveys conducted by 
Earthmetrics. 

Mt. Tamalpais 
jewel-flower 

Streptanthus 
glandulosus 
ssp. Pulchellu 

---/---/1B Chaparral, and valley and 
foothill grasslands on serpentine 
slopes. 

Absent.  No suitable habitat on 
site. 

Sonoma 
spineflower 

Chorizanthe 
valida 

FE/SE/1B Coastal prairie. Absent.  No suitable habitat on 
site. 

Sonoma 
sunshine 

Blennosperma 
bakeri 

FE/SE/1B Vernal pools in valley-foothill 
grassland; endemic to Sonoma 
County. 

Absent.  No suitable habitat on 
site. 

Yellow larkspur Delphinium 
luteum 

FPE/---/1B North-facing rocky slopes in 
chaparral; coastal prairie, and 
coastal scrub communities. 

Absent.  No suitable habitat on 
site.  Not found during 1991 rare 
plant surveys conducted by 
Earthmetrics. 
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Notes: 
a/Federal Listings: 
FE = Federal endangered (listed on the federal Endangered Species Act) 
FT = Federal threatened (listed on the federal Endangered Species Act) 
FPE = Federal proposed endangered 
FPT = Federal proposed threatened 
FSC = Federal species of concern; species for which existing information indicates it may warrant listing, but for which 

substantial biological information to support a proposed ruling is lacking. 
-- = No listing. 
 
State Listings: 
SE = State endangered (listed under the California Endangered Species Act) 
ST = State threatened (listed under the California Endangered Species Act) 
SR = State rare 
CSC = CDFG species of special concern 
 
California Native Plant Society: 
1A = CNPS List 1A plants presumed extinct in California 
1B = CNPS List 1B plants listed as rare, threatened or endangered in California and elsewhere. 
 
-- = No listing. 

 
b/Likelihood of species occurrence on the project site is characterized as follows: 
 Present = Species observed on or adjacent to the site at time of field surveys or during recent past. 
 Likely = Species not observed on site, but may reasonably be expected to occur there on a regular basis. 
 Possible = Species not observed on site, but could occur there. 
 Unlikely = Species not observed on site, and would not be expected to occur there except as a transient. 
 Absent = Species not observed on site during extensive surveys, and/or precluded from occurring there because habitat 

requirements are not met. 
 
Researchers in 1992 (Callaway and Josselyn 1992) predicted that, left unabated, S. alterniflora 
would become a dominant salt marsh plant species in the Bay, changing important ecosystem 
functions such as sedimentation dynamics and detrital production. The San Francisco Bay Area 
Wetlands Ecosystem Goals Project (Goals Project 1999) identified S. alterniflora and its hybrids 
as a serious threat to future restoration of bayland habitats, and called for an immediate, 
systematic, and coordinated program of control. In 2000, monitoring by the San Francisco 
Estuary Invasive Spartina Project found that non-native Spartina species had spread to dominate 
nearly 500 acres of tidal marsh (97% of that being S. alterniflora and its hybrids) interspersed 
throughout 5,000 acres of the Bay, predominantly in the South and Central Bay (Coastal 
Conservancy and USFWS, 2003).  
 
To date, there is no evidence that S. alterniflora has established as far north as the project site.  
However, another invasive cordgrass, Spartina densiflora, has been found in Marin County.  The 
closest known occurrence of S. densiflora to the project site is at the mouth of Galinas Creek. 
 
Once established in the San Francisco Bay Estuary, invasive cordgrasses could rapidly spread to 
other estuaries along the California coast through seed dispersal on the tides. Possible long-term 
impacts of the Spartina invasion include local or total extinction of native Spartina foliosa (by 
genetic assimilation and/or displacement), changes in available detritus, decreased benthic algal 
production, increased wrack deposition and disturbance of upper marsh, changes in habitats for 
native wetland animals, changes in benthic invertebrate populations, loss of critical shorebird and 
wading bird foraging areas (Callaway and Josselyn, 1992; Coastal Conservancy and USFWS, 
2003), regional loss of small tidal sloughs and choking of channels, alteration of estuarine 
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beaches, and grave impacts to populations of state and federally listed endangered species 
(Coastal Conservancy and USFWS, 2003). 
 
In 1999, the State Coastal Conservancy and USFWS initiated the Invasive Spartina Project, a 
region-wide program to control non-native Spartina in the San Francisco Estuary. The Invasive 
Spartina Project currently predicts that S. alterniflora and hybrids will be effectively eradicated 
from much of the Bay by 2009 (P. Olofson, pers. comm.).  
 
Pepperweed 
Pepperweed is an extremely invasive weed commonly called perennial pepperweed, perennial 
peppercress, perennial peppergrass, broad-leaved peppergrass, peppergrass, slender perennial 
peppercress, tall whitetop or dittander. Large colonies of pepperweed can replace native grasses, 
sedges and rushes. The semi-woody stems of the plants hinder nesting waterfowl and the weed 
prevents the regeneration of willows and cottonwoods. In addition, pepperweed impairs scenic 
value and reduces biodiversity (Morisawa, 1999).  
 
Pepperweed readily invades disturbed areas and bare soils and is increasingly prevalent in saline 
soils and waste areas of the San Francisco Bay region. There are large stands of pepperweed 
throughout the Petaluma Marsh.  It dominates wetlands from the edge of standing water to dry 
upland areas. The weed is spread by seed and rhizomes. The seeds do not have a hard seed coat 
and so longevity in the soil may be short (several years).  There is no survival during periods of 
prolonged flooding during the growing season.  In addition, re-infestation from a seed bank in 
the soil after population control may be low. However, new growth from rhizomes or succulent 
woody crowns does occur during the late winter. By mid-May the stems can reach 0.5 m in 
height. Flowering takes place in the early summer and a large number of seeds mature by late 
summer or early fall. Rhizomes may grow 3-10 ft from the main plant and form new plants 
(Morisawa, 1999).  Pepperweed is also locally abundant along the toe of the dikes on the eastern 
side of Mahoney Spur. 
 
Other Invasive Species 
In addition to the invasive species discussed above, other invasive species that have been noted 
in the project area include brass buttons (Cotula coronopifolia) and Mediterranean saltwort 
(Salsola soda).  The invasive perennial grass, Australian bentgrass (Agrostis avenacea) is sparse 
but widespread in Central Bahia, mostly in association with pan and pond edges.  This weed 
spread along Highway 37 baylands in the 1990s, and has also invaded restored brackish high 
marsh edges at Sonoma Baylands, southeast of the site.   
 
5.2.2  Wildlife 
 
Salt marsh and the bordering salt marsh/woodland ecotone at the project site provide high value 
habitat for birds and other wildlife species in the vicinity.  The diversity of habitat at the site, 
including tidal and diked salt marsh and oak woodland, provides wildlife with a wide range of 
resources.  Wildlife may specialize in using one type of habitat or may utilize two or more of the 
site’s available plant communities.  A general discussion of wildlife in the project vicinity 
(Section 5.2.2.1) is followed by a more detailed discussion of wildlife known or likely to occur 
in each of the areas of the project site (Section 5.2.2.2) and a discussion of special-status species 
that could occur at the project site (Section 5.2.2.3). 
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5.2.2.1   Wildlife in the Project Vicinity 
 
A variety of water birds, including both migrating and resident species, use the site’s diked salt 
marsh for feeding, resting, and possibly nesting.  Along the southern boundary of the site, oak 
woodlands support a variety of mammals, birds, reptiles, and amphibians, some of which make 
use of both the woodlands and adjacent marsh.  Tidal marsh areas provide potential habitat for 
special-status species such as California clapper rail and salt marsh harvest mouse. 
 
Water birds observed at the project site or at adjacent salt marshes include red-winged 
blackbirds, great egret, killdeer, snowy egret, great blue heron, black-crowned night heron, 
common snipe, mallards, cinnamon teals, green-winged teals, American widgeons, pintails, 
greater scaup, lesser scaup, ruddy ducks, and American coots.  These water birds may feed on 
the alkali bulrush, fat hen, and pickleweed found within the marshlands on and off site.  A 
variety of song birds are also known or expected to occur in marshes in the project vicinity. 
 
Other wildlife known or expected to occur in marshes in the project vicinity include some 
rodents, some reptiles and amphibians, raptors (predatory birds), and other small mammals.  
Tidal marsh areas provide potential habitat for special-status species such as California clapper 
rail and salt marsh harvest mouse (SMHM), as discussed in Section 5.2.2.3 below. 
 
Along the oak woodlands at the southern boundary of the site, birds known or likely to occur 
include acorn woodpeckers, common flickers, hummingbirds, as well as various song birds and 
raptors.  Raptors perching in the trees adjacent to the marsh are in a good position to spot 
marshland prey.  These woodlands also support a variety of mammals, reptiles, and amphibians, 
some of which make use of both the woodlands and adjacent marsh. 
 
Mammals known or expected to occur in the woodlands in the project vicinity include black-
tailed (coastal) deer, blacktailed jackrabbit, striped skunk, raccoon, pocket gopher, various bats, 
white-footed mouse, western harvest mouse, dusky-footed wood rat, desert cottontail, opossum, 
and domestic dogs and cats.  Raccoon, bats, striped skunk and opossum may forage in the 
adjacent marshes on site.   
 
Reptiles and amphibians generally prefer woodland to marsh habitat.  Species that are known or 
expected to occur in the woodlands include northern alligator lizard, western terrestrial garter 
snake, pacific gopher snake, ringneck snake, western fence lizard, western skink, Pacific 
treefrog, arboreal salamander, and California slender salamander. 
 
The site also offers good connectivity with adjacent and nearby marshes and other valuable and 
sensitive habitats along the Petaluma River, Black John Slough, and San Pablo Bay, including 
protected marshlands that are part of the Petaluma Marsh Wildlife Area.   
 
Anadromous or migratory fish species move through the Bay-Delta estuary during passage to or 
from freshwater and coastal marine habitats. The vast majority of anadromous fish species, 
including Chinook salmon, steelhead, striped bass, American shad, and sturgeon, migrate 
through the northern portion of San Francisco Bay (e.g., Central Bay, San Pablo Bay, and Suisun 
Bay) during their upstream and downstream migrations into the Sacramento and San Joaquin 
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river systems.  At least three rivers and creeks flow into San Pablo Bay that either have annual 
salmonid migrations or potential spawning habitat for Chinook or steelhead. 
 
Tidal marshes provide habitat for fish that are residents, partial residents, tidal or seasonal 
visitors, or tidal or seasonal transients.  Residents are those species (e.g., killifish) that complete 
their entire life cycles in the marsh.  Partial residents (e.g., inland silverside) are found in the 
marsh as juveniles and may continue to inhabit the marsh throughout the year.  Tidal visitors are 
typically larger fishes (e.g., jacksmelt, and flounders) that move into the marsh at high tide to 
feed on the abundant juvenile fish and invertebrates. Seasonal visitors are species that use the 
tidal marsh as spawning or nursery areas (e.g., sticklebacks) or as seasonal refuges from 
predators (e.g., Chinook salmon).  While tidal and seasonal visitors routinely use the marsh, tidal 
and seasonal transients are visitors that pass through the marsh at high tide or during seasonal 
migrations, but make only casual and temporary (non-routine) use of the marsh. 
 
The ecological benefits that vegetated tidal marsh offers to assemblages of fish species have been 
well documented (Kneib 1997). Fish migrate with the tides onto the marsh surface to feed and 
frequently exhibit a fuller gut at high or ebbing tides than at other times (Harrington and 
Harrington 1961, McIvor and Odum 1988, Rozas and LaSalle 1990, Rountree and Able 1992, 
Kneib 1997). A bioenergetics model of killifish has indicated that sporadic foraging on marsh 
surfaces, in conjunction with tidal cycles, enhances growth (2000). Marsh vegetation is known to 
provide cover from predators for some fish species (Ryer 1988). Moreover, several visitor 
species (mostly species from the silverside family Atherinidae, such as topsmelt) and resident 
species (e.g., killifish) spawn in marsh vegetation (Kneib 1997). 
 
5.2.2.2   Wildlife at the Project Site 
 
West Bahia Wildlife 
At West Bahia, conversion of summer-dry pickleweed marsh to perennial pond, pan, and salt 
marsh vegetation has increased wildlife habitat functions for waterbirds year-round, and has 
probably decreased wildlife habitat for small mammals, especially in winter-spring flood 
periods.   Waterbirds, located either at marsh edges, or in ditches and ponds, were the dominant 
wildlife observed at West Bahia during two visits in late July and August 2004.  Fish and 
wildlife observed included:  foraging white pelicans, great blue heron, common egret and snowy 
egret, and mallards.  Small fish (not identified, under 3cm long; possibly stickleback or 
cyprinids) are abundant in the surface waters of perimeter ditches. 
 
The prevalence of perennial pond, pan, and saltgrass within West Bahia, and absence of any 
suitable grassland or pickleweed habitat in adjacent mixed evergreen forest or oak woodlands, 
suggest that there is minimal year-round habitat at West Bahia for the SMHM (discussed further 
in Section 5.2.2.3 below).  Other small mammals may seasonally re-colonize the saltgrass-
dominated marsh when it emerges in summer, moving from terrestrial grassland patches within 
the oak woodland.  Pickleweed vegetation is sparse, patchy, and subject to prolonged flooding 
here.   
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Central Bahia Wildlife 
At Central Bahia, the mix of perennial ponds with small fish and shallow late-emergent pans 
with marginal wetland vegetation support wading birds, dabbling ducks, and shorebirds.  In July-
August 2004, the following species were observed at Central Bahia: mallards, coots, black-
necked stilts, common egrets, and snowy egrets.  Signs of raccoon (infrequent scat containing 
manzanita berries) are present on levees.  Scat of deer and hare are common on levees and in 
non-native grassland.  Tracks of raccoon and deer are common in dry pans.  Large patches of 
Canada goose droppings occur near pond edges.  Signs of domestic dogs and horses (tracks, scat) 
are common on the eastern levee crest trail. 
 
The indicators of prolonged and deep submergence of the entire pickleweed marsh within 
Central Bahia, and scarcity of adjacent non-flooded pickleweed stands, suggests that the existing 
non-tidal salt marsh has low year-round habitat potential for the SMHM (discussed further in 
Section 5.2.2.3 below).  Unflooded portions of the pickleweed marsh may support small rodents 
(possibly including some SMHM), recolonizing it from adjacent unflooded vegetation.  
 
Mahoney Spur Wildlife 
Minimal waterbird use (one common egret) was observed at Mahoney Spur during summer 
observations in 2004, when no standing water was present.  The presence of abundant seasonal 
wetland plant species that produce seed with waterfowl forage value (curly dock, spearscale, 
brass-buttons, pickleweed) and indicators of shallow open water in vegetation gaps during winter 
suggests that the vegetation provides substantial winter-spring habitat for dabbling ducks. This 
portion of the site is also directly adjacent to the largest contemporary breeding populations of 
California clapper rail in San Pablo Bay;  that is, the brackish marshes along the southwestern 
Petaluma River to the Bahia-Green Point (a.k.a. Toy Property) Marsh, including the recently 
silted in Bahia HOA lagoon and channel marsh.  These adjacent tidal marshes may supply a 
future proximate source population for dispersal of clapper rails to suitably restored brackish 
marsh at the project site.  In contrast with the late-flooded pickleweed in Central Bahia, the 
vegetation structure and flooding regime of Mahoney Spur is suitable for occupancy by the 
SMHM (discussed further in Section 5.2.2.3 below).   
 
East Bahia Wildlife 
The uplands on filled peninsulas at East Bahia may provide some foraging habitat for raptors, 
upland birds, and small mammals.   The shores provide resting sites for waterfowl using the East 
Bahia lagoon.  Birds observed at East Bahia in September 2005 included common egret, robins, 
doves, and meadow larks. Predation from domestic and wild predators is most likely limiting 
habitat use on the East Bahia peninsulas. 
 
5.2.2.3  Special-Status Wildlife Species 
 
Special-status wildlife species are animals that are legally protected under the federal or 
California Endangered Species Acts or other laws and regulations (see Section 5.1, Regulatory 
Setting), and species that are considered rare by the scientific community. Special-status species 
are defined as follows: 

• Animals that are listed or proposed for listing as threatened or endangered under the 
federal Endangered Species Act (50 CFR 17.12 for plants; 50 CFR 17.11 for animals; 
various notices in the Federal Register [FR] for proposed species); 
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• Animals that are listed as rare, threatened, or endangered under the California 
Endangered Species Act (Fish and Game Code 1992 Sections 2050 et seq.; 14 CCR 
Sections 670.1 et seq.);  

• Animals that are candidates (i.e., former Category 1 candidates) for possible future listing 
as threatened or endangered under the federal Endangered Species Act (61 FR 7595, 
February 28, 1996); 

• Animals that are “fully protected” in California (Fish and Game Code, Sections 3511, 
4700, 5050, and 5515);  

• Animals that meet the definition of rare or endangered species under the CEQA 
Guidelines Section 15380, which includes species that are not protected under the state or 
federal endangered species acts; 

• Animals that are designated as “Species of Special Concern” by DFG; and 
• Animals that are designated as “Special Animals” by DFG, a general term that refers to 

all of the taxa the CNDDB is interested in tracking, regardless of their legal or protection 
status. 

 
Database Search-The project area is contained within portions of the Novato and Petaluma 
River USGS 7.5-minute quadrangle maps. A search of the CNDDB revealed records of special-
status wildlife species that have been observed within these quads. Other potentially occurring 
species were identified based on personal field observations and consultations with other 
biologists familiar with the study area.  Table 5-2 contains a complete listing of these special-
status wildlife species.  This table notes the common and scientific names for each of the species, 
their legal protection status, their habitat in the project area, and their potential for occurrence 
within the project area.  Some of the species are not likely to occur (or nest) in the project area.  
A total of seven special status terrestrial vertebrate species are known to occur or are likely to 
occur at the project site. These species are discussed below.   
 

 
Table 5-2.  Special-Status Wildlife Potentially Occurring in the Bahia Marsh Site Area. 

 
Common Name Scientific Name Legal Statusa/: 

Fed/State/CNPS 
Habitat Occurrence in Project Site 

Areab/ 

BIRDS     

California 
clapper rail 

Rallus 
longirostris 
obsoletus 

FE/SE Salt marshes with incised 
tidal channels; associated 
with tall stands of salt and 
brackish water monocot 
species. 

Present.  Tidal wetlands of Black 
John Slough are known to support 
this species (CDFG 1998);  East 
Bahia Lagoon provides generally 
unsuitable habitat due to absence 
of cover; West Bahia Lagoon 
provides-high value habitat due to 
vegetative cover.  Evans (2005) 

Northern harrier Circus cyaneus ---/CSC Prefers open grasslands and 
wetlands. 

Present.  Observed foraging in 
wetlands adjacent to West Bahia 
Lagoon by WRA in May 1998. 

San Pablo song 
sparrow 

Melospiza 
melodia 
samuelis 

FSC/CSC Ocurs in tidal wetlands and 
adjacent uplands. 

Present.  Observed along levees 
near East Bahia Lagoon in 1998. 
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Common Name Scientific Name Legal Statusa/: 

Fed/State/CNPS 
Habitat Occurrence in Project Site 

Areab/ 

California black 
rail 

Laterallus 
jamaicensis 
coturniculus 

FSC/ST Tidal marshes bordering 
larger bays, usually in slough 
and tidal drainage ditch edges 
heavily populated with 
brushy annuals such as 
Frankenia. 

Likely.  Documented to occur in 
Petaluma River marsh (CDFG 
1998).  East Bahia Lagoon 
provides generally unsuitable 
habitat due to absence of cover.  
West Bahia Lagoon, adjacent to 
site, provides high-value habitat 
due to vegetative cover. 

Saltmarsh 
common 
yellowthroat 

Geothlypis 
trichas sinuosa 

FSC/CSC Dense continuous cover down 
to water surface for foraging; 
tall grasses, tule patches, and 
willows for nesting. 

Likely.  Numerous pairs 
documented in Petaluma River 
marsh (CDFG 1998).  Suitable 
habitat adjacent to East Bahia 
Lagoon. 

California 
horned lark 

Eremophila 
alpestris actia 

---/CSC Found in a variety of open 
habitats where trees and 
shrubs and absent such as 
grasslands and agricultural 
lands. 

Possible.  Observed in project 
vicinity by WRA in 1998. 

Loggerhead 
shrike 

Lanius 
ludovicianus 

---/CSC Common resident of lowlands 
and foothills throughout the 
state. 

Possible.  May occur in the 
project vicinity. 

Short-eared owl Asio flammeus ---/CSC Usually found in open areas 
with few trees, such as 
grasslands, meadows, 
irrigated lands and emergent 
wetlands. 

Likely.  Suitable habitat exists 
adjacent to East Bahia Lagoon. 

Tricolored 
blackbird 

Agelaius tricolor FSC/CSC Breeds near freshwater, 
usually in tall emergent 
vegetation.  Uses grasslands 
and agricultural lands for 
foraging. 

Possible.  Although no breeding 
habitat is present, winter foraging 
habitat is present in the project 
vicinity. 

Western 
burrowing owl 

Athene 
cunicularia 
hypugea 

FSC/CSC Nests and roosts in ground 
squirrel burrows in open 
grasslands. 

Unlikely.  No suitable burrow 
habitat on site. 

Small-footed 
myotis 

Myotis 
ciliolabrum 

FSC/--- Occurs in desert scrub, 
grasslands, oak and pinyon-
juniper woodlands, and pine 
forests.  Roosts in mines and 
trees. 

Unlikely.  No suitable roosting 
habitat on site.  May forage over 
site. 

Long-eared 
myotis 

Myotis evotis FSC/--- Primarily a forest-associated 
species.  Found in mixed 
hardwood-conifer forest and 
montane conifer forest.  
Roosts in hollow trees and 
under bark. 

Unlikely.  No suitable roosting 
habitat on site.  May forage over 
site. 

Fringed myotis Myotis 
thysanodes 

FSC/--- Found in most forested areas 
of California.  Majority of 
roost sites in mines and caves, 
but tree roosts are known. 

Unlikely.  No suitable roosting 
habitat on site.  May forage over 
site. 

Long-legged 
myotis 

Myotis volans FSC/--- Occurs in most forested areas 
of California.  Primarily roost 
habitat is hollow trees. 

Unlikely.  No suitable roosting 
habitat on site.  May forage over 
site. 
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Common Name Scientific Name Legal Statusa/: 

Fed/State/CNPS 
Habitat Occurrence in Project Site 

Areab/ 

Yuma myotis Myotis 
yumanensis 

FSC/--- Found in a wide variety of 
habitats and elevations.  Most 
roosts associated with man-
made structures.  Known to 
use trees and rock crevices. 

Unlikely.  No suitable roosting 
habiat on site.  May forage over 
site. 

Golden eagle Aquila 
chrysaetos 

---/CSC Typically frequents rolling 
foothills, mountain areas, 
sage-juniper flats, and desert. 

Unlikely.  No suitable nesting 
habitat.  May occasionally soar 
over site. 

Cooper’s hawk Accipiter 
cooperi 

---/CSC Breeds and forages in oak 
woodlands and riparian 
habitats. 

Unlikely.  No suitable habitat on 
site. Suitable habitat exists on 
adjacent woodland hills. 

Sharp-shinned 
hawk 

Accipiter 
striatus 

---/CSC Breeds in pine, black oak, 
riparian deciduous, and mixed 
conifer forest;  many habitat 
used in winter. 

Unlikely.  No suitable habitat on 
site. Suitable habitat exists on 
adjacent woodland hills. 

Prairie falcon Falco mexicanus ---/CSC Distributed from non-native 
grasslands to alpine 
meadows; requires cliffs or 
rock outcroppings for nesting. 

Unlikely.  No suitable habitat on 
site.  May appear near site during 
migration. 

Long-eared owl Asio otus ---/CSC Occurs in riparian woodlands, 
live oak stands, and forested 
areas. 

Unlikely.  No suitable habitat on 
site. 

California 
yellow warbler 

Dendroica 
petechia 
brewsteri 

---/CSC Breeds in deciduous riparian 
woodlands throughout much 
of the state. 

Absent.  No suitable habitat on 
site. 

Yellow-breasted 
chat 

Icteria virens ---/CSC Breeds in moist riparian 
woodlands. 

Absent.  No suitable habitat on 
site. 

     

MAMMALS     

Salt marsh 
harvest mouse 

Reithrodontomys 
raviventris 
halicoetes 

FE/SE Salt marshes with dense cover 
of pickleweed and adjacent 
high tide refugia 

Likely.  Documented occurrence 
on the project site (Huffman & 
Associates 1996a; H.T. Harvey & 
Associates 1996). Increased 
ponding has greatly reduced 
habitat.  

Suisun shrew Sorex ornatus 
sinuosus 

FSC/CSC Tidal marshes of the northern 
shores of San Pablo and 
Suisun Bays. 

Possible.  Known from Sears 
Point area (CDFG 1998). 

Pallid bat Antrozous 
pallidus 

---/CSC Associated with oak, pine, 
redwood, and sequoia habitats 
in central and northern 
California.  May roost in 
hollow trees. 

Unlikely.  No suitable roost 
habitat on site. 

Townsend’s big-
eared bat 

Corynorhinus 
townsendii 
townsendii 

FSC/CSC Cavern dwelling species that 
roosts in caves, mines and 
buildings.  Forages in most 
habitat types. 

Unlikely.  No suitable roosting 
habitat on site.  May forage over 
site. 
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REPTILES     

Western pond 
turtle 

Clemmys 
marmorata 

FSC/CSC Open, slow-moving water of 
rivers and streams with rocks 
and logs for basking. 

Possible.  Suitable freshwater 
habitat may occur in ponds at the 
site.     

     

AMPHIBIANS     

California red-
legged frog 

Rana aurora 
draytonii 

FT/CSC Generally found in perennial 
rivers, streams, and ponds 
with shorelines of dense 
vegetation. 

Absent.  No suitable freshwater 
habitat on site. 

Foothill yellow-
legged frog 

Rana boylii FSC/CSC Shallow flowing water, 
apparently in small to 
moderate-sized streams with 
at least some cobble-sized 
substrate. 

Absent.  No suitable freshwater 
habitat on site. 

     

FISH     

California 
splittail 

Pogonichthys 
macrolepidotus 

PFT/CSC Spawns in areas where 
freshwater meets saltwater in 
riffles with emergent or 
overhanging vegetation along 
the water’s edge. 

Unlikely.  Known to occur in 
Petaluma River (M. Thabault, 
USFWS, per com.); juveniles may 
wander into tidal channels and 
Bahia Lagoon to forage. 

Steelhead – 
Central 
California Coast 
ESU 

Oncorhynchus 
mykiss 

FT/-- Adults enter watersheds to 
spawn in cool streams with 
clean gravel substrate; 
juveniles remain in 
freshwater habitats for one or 
more years before migrating 
to sea. 

Unlikely.  Adult steelhead migrate 
up the Petaluma River to spawn in 
tributaries (B. Cox, CDFG, per 
com.); outmigrant adults and 
juveniles migrate downstream to 
sea, usually in winter/spring.  
Adults unlikely to enter lagoon 
system; smolts may rarely stray 
into lagoon system. 

Coho salmon-
Central 
California Coast 
ESU 

Oncorhynchus 
mykiss 

FT/-- Coastal streams with clean 
spawning gravels and large 
woody debris for juvenile 
cover.  Juveniles remain in 
fresh water for one year 
before migrating to sea. 

Unlikely.  Possible runs exist in 
Corte Madera Creek and Mill 
Valley Creek (C. Mobley, 
USFWS, per com.)  Adults are 
unlikely to stray into Petaluma 
River. 

 

Tidewater goby Eucyclogobius 
newberryi 

FE/CSC Shallow lagoons and lower 
stream reaches; requires still 
but not stagnant water with 
high oxygen levels. 

Unlikely.  Nearest documented 
population at Novato Creek is 
extirpated.  East Lagoon has 
minimal tidal flushing and oxygen 
levels are likely low. 

Winter-run 
Chinook salmon 

Oncorhynchus 
tshawytscha 

FE/SE Sacramento River system Unlikely.  Adults and juveniles 
are unlikely to stray into the 
Petaluma River. 
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Notes: 
a/Federal Listings: 
FE = Federal endangered (listed on the federal Endangered Species Act) 
FT = Federal threatened (listed on the federal Endangered Species Act) 
FPE = Federal proposed endangered 
FPT = Federal proposed threatened 
FSC = Federal species of concern; species for which existing information indicates it may warrant listing, but for which 

substantial biological information to support a proposed ruling is lacking. 
-- = No listing. 
 
State Listings: 
SE = State endangered (listed under the California Endangered Species Act) 
ST = State threatened (listed under the California Endangered Species Act) 
SR = State rare 
CSC = CDFG species of special concern 
 
-- = No listing. 

 
b/Likelihood of species occurrence on the project site is characterized as follows: 
 Present = Species observed on or adjacent to the site at time of field surveys or during recent past. 
 Likely = Species not observed on site, but may reasonably be expected to occur there on a regular basis. 
 Possible = Species not observed on site, but could occur there. 
 Unlikely = Species not observed on site, and would not be expected to occur there except as a transient. 
 Absent = Species not observed on site during extensive surveys, and/or precluded from occurring there because habitat 

requirements are not met. 
 
Species Not Likely to Occur (or Nest) at the Project Site 
Several of the special-status species that are known (or likely) to occur in the vicinity of the 
project are not expected to occur at the actual project site, due to lack of suitable habitat.  Several 
special status-species of raptors use the woodlands and non-native grasses adjacent to the project 
area.  Several bird species that are designated as species of special concern are considered 
special-status species only at their nesting sites. Some of the species in this category may occur 
at the project site during the non-breeding season (e.g., as migrants or winter residents), but are 
not known or expected to nest within the project area, due to the lack of suitable nesting habitat.  
 
Altogether, 25 special-status animals occur regionally in habitats similar to those of the project 
site.  Although it is possible that some of these species may occur at the site, they are presently 
not known or likely to occur at the site, or are only occasional visitors, primarily due to the lack 
of suitable habitat: 

• winter run Chinook salmon 
• tidewater goby 
• Coho salmon (Central California Coast ESU) 
• steelhead (Central California Coast ESU) 
• California splittail 
• California red-legged frog 
• foothill yellow-legged frog 
• western pond turtle 
• western burrowing owl 
• tricolored blackbird 
• Suisun Shrew 
• Townsend’s big-eared bat 
• small-footed myotis 
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• long eared myotis 
• long-legged myotis 
• fringed myotis 
• Yuma myotis 
• golden eagle 
• Cooper’s hawk 
• sharp-shinned hawk 
• prairie falcon 
• long-eared owl 
• California yellow warbler 
• California horned lark 
• loggerhead shrike 
• yellow-breasted chat 
• pallid bat 

 
Species Likely to Occur at the Project Site 
Special-status species that have been documented to occur within the project site or are 
considered likely to occur there include the California clapper rail, California black rail, salt 
marsh common yellowthroat, San Pablo song sparrow, northern harrier, short-eared owl, and salt 
marsh harvest mouse.  The California clapper rail and California black rail are known to occur at 
the site.  The salt marsh harvest mouse occurred at the site in the past and may occur at the site in 
the future, possibly even breeding at the site.  The remaining special status species may occur at 
the site regularly and may even breed on the site.  Records for most of these species were found 
in the CNDDB search.  These species are discussed below.   
 
California clapper rail (Federal and State Endangered Species) 
The California clapper rail (Rallus longirostris obsoletus) is a state- and federally-listed 
endangered bird species. This secretive bird prefers tidal salt marshes dominated by pickleweed 
and cordgrass (Spartina spp.) with adjacent areas of high marsh cover, e.g. pickleweed, gumplant 
(Grindelia spp.), saltgrass (Distichlis spicata), alkali heath (Frankenia salina), and fleshy jaumea 
(Jaumea carnosa) (Albertson and Evens 2000). Clapper rails especially like tall stands of marsh 
vegetation when they occur along the banks of small tidal channels.  Clapper rails also occupy 
tidal brackish marshes dominated by bulrush. This subspecies of the clapper rail is now restricted 
to the tidal marshlands around the San Francisco, San Pablo, and Suisun Bays. 
 
A California clapper rail survey in the early 1970s estimated a total population of between 4,000 
and 6,000 birds (Gill 1979). By the early 1990s, the population had declined drastically to 300 to 
500 birds (Takekawa 1992). Habitat loss has contributed to this decline, but the major reason 
appears to be the introduction and spread of the red fox (Vulpes vulpes) to the baylands 
ecosystem. Predator control programs implemented in the San Francisco Bay have reduced the 
numbers of red fox and other predators and resulted in a rebound of the clapper rail population. 
The San Francisco Bay Estuary population has most recently been estimated to be 1,040-1,264 
individuals of which approximately 45 percent reside in the North Bay, the vast majority in 
marshes associated with San Pablo Bay (Albertson and Evens 2000; Collins et al. 1994). 
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Along Black John Slough and the Petaluma River, adjacent to the project site, the presence of 
widespread, dense, tall pickleweed vegetation over the marsh plain; well-distributed stands of 
tall, dense gumplant vegetation; and extreme tidal flood refugia of coyote-brush on levees; in 
combination with the cordgrass/alkali bulrush vegetation of Black John Slough itself, remnant 
outboard borrow ditches, and minor tidal creeks, indicates favorable habitat for clapper rails, 
including the California clapper rail and California black rail.   
 
In 2003, Marin Audubon Society (MAS) contracted Avocet Research Associates (ARA) to 
conduct a survey to determine the size and distribution of the California clapper rail population 
in the project vicinity.  During that study, ARA estimated a minimum of 5 to 9 pairs of 
California clapper rails in the Bahia HOA West Lagoon and HOA Channel and one pair in the 
nearby Toy Marsh.  ARA completed additional survey work in 2004, repeating and expanding 
the 2003 coverage to include at least 50 percent of suitable California clapper rail tidal marsh 
habitat in San Pablo Bay and its major tributaries.  The sites included in the 2004 survey were 
chosen because they were known to have supported California clapper rails at some point in the 
last 30 years.  Methods and results of this survey are detailed in a report by ARA (Avocet 
Research Associates [ARA] 2004).   
 
In summary, the 2004 ARA study found California clapper rails present at 43.5 percent of the 
stations surveyed along the Petaluma River, concentrated in the lower reaches of the river, 
especially in the broad marshes from Black John Slough downstream through Toy Marsh.  ARA 
estimated 28 to 40 pairs of California clapper rails present in the Petaluma River marshes, which 
comprises approximately 30 percent of all clapper rails detected in San Pablo Bay in 2004.  The 
Bahia HOA West Lagoon supports the highest density (birds per unit area) of any marshland 
parcel within the Petaluma River drainage and the 2004 survey results indicate that this local 
population is growing (7 to 12 pairs detected in 2004, up from 5 to 9 pairs detected in 2003).  An 
additional 3 to 6 pairs of California clapper rails were estimated in the Bahia HOA Channel in 
2004.  Averaging the combined minimum and maximum number of pairs for the two study years 
yields an estimate of 13 pairs in the lagoon and channel, which is approximately 42.6 percent of 
the estimated Petaluma River California clapper rail population.  Although Black John Slough 
was not systematically surveyed, incidental detections indicate that approximately 3 to 4 
additional pairs are present in the slough’s marshes. 
 
California black rail (State Threatened Species , Federal Species of Concern) 
The California black rail (Laterallus jamaicensis coturniculus) is a state-listed threatened and 
California fully protected bird species. Around the San Francisco Bay Estuary, these rails inhabit 
tidal salt marsh dominated by pickleweed, but they also occupy brackish marshes dominated by 
bulrush. California black rails prefer sloughs and tidal drainage ditch edges heavily populated 
with brushy annuals, such as Frankenia, but apparently will use higher marshlands during “wet” 
years (Trulio and Evens 2000).   
 
High concentrations of black rails occur in the Petaluma River Wildlife Management Area, along 
Black John Slough and Fagan Slough and Coon Island in Napa Marsh, and in some bayshore 
marshes of the San Pablo Bay. 
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Salt marsh common yellowthroat (Federal Species of Concern, CDFG Species of Special 
Concern) 
The salt marsh common yellowthroat (Geothlypis trichas sinuosa) is a California bird species of 
special concern. The common yellowthroat is a widely-distributed warbler in North America, 
occurring in wetlands, moist thickets, and grasslands (Dunn and Garrett 1997). The salt marsh 
common yellowthroat is a subspecies restricted to riparian habitat, brackish marsh, freshwater 
marsh, tidal salt marsh, and adjacent grassland and ruderal vegetation along the margins of San 
Francisco Bay. Large areas of former habitat of this subspecies have been lost around the Bay 
due to development and flood control projects. 
 
This small songbird has been documented throughout the Petaluma River marsh.  Large areas of 
suitable habitat for this species exist on the project site marsh and levees.   
 
San Pablo song sparrow (Federal Species of Concern, CDFG Species of Special Concern) 
This species has been observed on the project site levees and large areas of suitable habitat for 
this species exist on the project site marsh and levees. 
 
Northern harrier (CDFG Species of Special Concern) 
The northern harrier is a raptor of open grasslands, wetlands, and pastures.  It has been observed 
foraging in the wetlands near Black John Slough. Large areas of suitable habitat for this species 
exist on the project site marsh and levees.   
 
Short-eared owl (CDFG Species of Special Concern) 
Short-eared owls are usually found in open areas with few trees, such as grasslands, meadows, 
irrigated lands, and emergent wetlands.  Suitable habitat for the owl exist adjacent to the East 
Bahia Lagoon, as well as throughout the wetlands and agricultural areas along the Petaluma 
River. 
 
Salt marsh harvest mouse (SMHM; Federal and State Endangered Species) 
The SMHM is endemic to the salt and brackish marshes of San Francisco Bay.  The species is 
critically dependent upon dense vegetation cover with a preference for pickleweed.  SMHM also 
use the upper marsh zone of peripheral halophytes (salt-tolerant plants) to escape from high 
tides. 
 
Along Black John Slough and the Petaluma River, the presence of widespread, dense, tall 
pickleweed vegetation over the marsh plain; well-distributed stands of tall, dense gumplant 
vegetation; and extreme high tide refugia of coyote-brush on levees, indicate favorable habitat 
for the SMHM.  Through various trapping studies in 1984, 1988, and 1992 (H. T. Harvey and 
Associates, 1988 and H. McGinnis, 1992), SMHM were determined to inhabit areas of West 
Bahia and Central Bahia, as well as a narrow band of pickleweed and salt grass habitat along the 
eastern edge of the property (Eastern Peninsula) between the levee and thick bands of bulrush 
along the Petaluma River.  A trapping study was completed in 1996 on the Central and Eastern 
Peninsulas, as well as in the former dredge spoils area (H.T. Harvey and Associates, 1996).  No 
SMHM were encountered during the study.  As noted above, the vegetation structure and 
flooding regime of Mahoney Spur was particularly suitable for occupancy by the SMHM, and 
this area was presumed to support a substantial resident population of SMHM in its former 
nontidal pickleweed vegetation.  Habitat quality for the SMHM within this unit was greatest at 
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the west end, where pickleweed cover was dense, tall, and continuous, and there were no 
indicators of deep prolonged canopy submergence.  It was also adjacent to dense, tall, continuous 
pickleweed-dominated tidal marsh vegetation in adjacent marshes, which may act as a 
population source area for SMHM immigrants. 
 
However, deep, prolonged (winter-spring) and complete submergence of all of West Bahia, 
Central Bahia, and Mahoney Spur vegetation in 2004-2005 has probably reduced the resident 
SMHM population and habitat quality in these areas.  A narrow band of pickleweed and salt 
grass habitat along the eastern edge of the property (Eastern Peninsula), between the levee and 
thick bands of bulrush along the Petaluma River, remains suitable SMHM habitat. 
 
5.3  CRITERIA FOR DETERMINING SIGNIFICANCE OF EFFECTS 
 
The following considerations enter into determining the significance of any biological impact:  

• Federal or state legal protection of the resource or species 
• Federal or state agency regulations and policies 
• Documented resource scarcity and sensitivity both locally and regionally 
• Local and regional distribution and extent of biological resources 

 
Criteria based the CEQA Guidelines were used to determine the significance of biological 
impacts.  The project would have a significant impact on biological resources if it would: 
 

• Have the potential to substantially reduce the habitat of a wildlife species, cause a plant 
or wildlife population to drop below self-sustaining levels, or threaten to eliminate a 
protected or sensitive community.  

• Conflict with the provisions of an approved local, regional or State policy or ordinance 
protecting biological resources. 

• Conflict with the provisions of an adopted Habitat Conservation Plan, Natural 
Community Conservation Plan, or other approved local, regional or State Habitat 
Conservation Plan. 

• Have a substantial adverse affect on federally protected wetlands as defined by Section 
404 of the Clean Water Act through direct removal, filling, hydrological interruption, or 
other means. 

 
The following significance criteria apply specifically to special-status plant and wildlife species. 
The project would have a significant impact on biological resources if it would: 

• Result in a substantial adverse effect, either directly or through habitat modifications, on 
any species identified as a candidate, sensitive, or special status species in local or 
regional plans, policies, or regulations, or by DFG or USFWS, with habitat modifications 
specifically considered significant if they would result in the permanent loss of occupied 
special-status species habitat or the direct mortality of individuals of special-status 
species (not including a minor loss of occupied habitat for species that are not listed as 
threatened or endangered). 

• Result in a substantial adverse effect on any riparian habitat or other sensitive natural 
community identified in local or regional plans, policies, or regulations, or by DFG or 
USFWS.  
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• Interfere substantially with the movement of any native resident or migratory wildlife 
species or with established native resident or migratory wildlife corridors, or impede the 
use of native wildlife nursery sites for longer than two weeks.  

 
5.4  ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
 
5.4.1   Impact Analysis Approach 
 
Impacts on plants and wildlife were evaluated by assessing all the proposed project components.  
This included comparing the quantity and quality of marsh habitat predicted to develop under 
each of the proposed alternatives over a 30-year period compared to marsh conditions predicted 
under the No Project Alternative.  (Note:  Thirty years is the predicted time for establishment of 
high marsh habitat at the site, following the breaching of site levees, with low marsh establishing 
in a much shorter timeframe.  This is a major assumption of the analysis).  Figure 5-2 shows the 
expected evolution of habitat at the project.  Any attempt to graphically depict site evolution is 
necessarily speculative since changes to habitat at the site are dependent on many factors.  
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Potential impacts to vegetation and wildlife were characterized qualitatively by evaluating direct, 
indirect, temporary, and permanent impacts.  The project is designed contribute to long-term 
improvements to the functions and values of coastal marsh wetlands in San Pablo Bay and is 
therefore generally considered beneficial for biotic resources.  As stated in the Draft Bahia 
Wetlands Restoration Project Vegetation and Habitat Management Plan (VHMP; Baye, 2005), 
the project includes the following goals pertaining to plants, wildlife, and wildlife habitat: 

• Generate abundant suitable brackish tidal marsh vegetation with suitable structure to 
serve as complete habitat for clapper rails, and support rapid, major expansion of 
breeding clapper rail populations from south of the site.   

• Restore a complex tidal marsh directly linked to established native upland plant 
communities, including mature oak woodlands, seasonal freshwater streams and marsh, 
and patches of grassland.   

• Restore high pickleweed marsh with ample emergent high tide cover, which could 
eventually be re-colonized by salt marsh harvest mouse (SMHM). 

• Increase the abundance and diversity of native vegetation in conserved seasonal 
wetlands; improve management flexibility to reduce mosquito production in seasonal 
wetlands; and improve habitat in seasonal wetlands for wading birds, waterfowl, and 
amphibians.  

 
By restoring the project site to tidal marsh, the Proposed Project and proposed Alternatives 1 and 
2 are anticipated to have a significant beneficial impact on vegetation and wildlife, both locally 
and regionally.  These alternatives would create a more ecologically productive site with higher 
habitat values, which would benefit a variety of wildlife species, including a number of special-
status species.  The proposed changes would also reduce the vulnerability of some species, 
including clapper rails, to predation.  The terrestrial components of the site, including the 
woodlands bordering the southern end of the site and the perimeter levee, provide terrestrial 
predators, such as raccoon, red fox, and coyote, efficient access to the interior of the site.  Present 
use of these areas by predators is indicated by scat and tracks (P. Baye, unpublished data).  
During dry years, terrestrial habitat expands into the site interior, expanding predation 
throughout the site and leaving few refuges for birds and other wildlife.  Tidal restoration can 
eliminate the unfavorable, unnatural interspersion of uplands in tidal marshes, and regenerate 
deep, extensive insular marshes, with habitats remote from intensive terrestrial predation. 
 
However, the proposed project could cause the following general types of impacts on the 
existing biotic resources of Bahia Marsh and nearby areas: 

• Direct noise and other impacts to wildlife related to the operation of heavy equipment, 
including excavators, dumps trucks, and graders on and around the project site; 

• Indirect impacts to habitat and wildlife populations from changes in habitat; 
• Direct and indirect impacts to regulated and sensitive plant communities (e.g., brackish 

and freshwater wetlands, tidal fringe marsh)  
• Indirect impacts to upstream habitat (e.g., Cemetery and Rush Marshes) from capture of 

tidal prism and sediments.  
• Indirect impacts from the disturbance of existing vegetation, which could create 

conditions favorable to the spread of invasive cordgrass (Spartina spp.) and other 
invasive species.   
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5.4.2   Impacts and Proposed Mitigation Measures 
 
This section addresses impacts to plants and wildlife within the project area, including impacts to 
special-status plant and wildlife species. The section also presents proposed mitigation for 
impacts that are significant or potentially significant.  Impacts to biotic resources are expected to 
be similar for all three project alternatives (the Proposed Project and Alternatives 1 and 2).  
Proposed mitigation measures would reduce all potentially significant project impacts to less 
than significant. 
 
5.4.2.1  Proposed Project 
 
Bio Impact-1: Direct impacts to on-site and adjacent plants from construction activities.   
Proposed construction (e.g., grading activities, lowering and breaching of levees, construction of 
starter channels through tidal fringe marsh habitat) would remove or disturb existing plants, 
including some tidal marsh plants, at and adjacent to the project site.  There are no reports of 
populations of special-status plants within or adjacent to areas of proposed disturbance.  
Construction-related disturbance and/or loss of common plant communities at the site would not 
jeopardize their existence. Therefore, this impact is considered less than significant.   
 
Significance: Less than Significant. 
 
Bio Impact-2: Direct impacts to sensitive plant communities (e.g., brackish and freshwater 
wetlands and tidal fringe marsh) from construction activities.  Proposed construction 
activities would interrupt or modify the hydrologic function of jurisdictional wetlands, federally 
protected under Section 404 of the Clean Water Act (e.g., by removing habitat, brackish and 
freshwater wetlands, by altering tidal channel hydrology, and by reconfiguring portions of the 
East Bahia peninsulas containing seasonal wetlands).  To restore long-term functioning tidal 
marsh habitat, some short-term impacts will occur, but the project has been designed to be self-
mitigating.  That is, the project would result in a substantial net gain of jurisdictional wetlands.  
Altogether, the Proposed Project would directly impact an estimated 31.4 acres of jurisdictional 
wetlands federally protected under Section 404 of the Clean Water Act.  However, in the long-
term, the project would create approximately 375 acres of new tidal wetlands, for a net gain of 
over 343 acres of tidal wetlands.  Additionally, 6.5 acres of freshwater ponds will be enhanced 
and 3.5 acres of seasonal wetlands on the East Bahia Peninsulas will be restored.  Therefore, this 
impact is considered less than significant. 
 
Significance: Less than Significant. 
 
Bio Impact-3: Direct impacts to existing wildlife from construction activities.  The primary 
purpose of the project is to restore tidal marsh to provide benefits to special-status species 
including the California clapper rail and SMHM.  The project has been designed to maximize the 
habitat restoration potential.  Proposed ground disturbance activities and associated noise could 
disturb existing wildlife at the project site.  Heavy equipment would be used for placement of fill 
material, levee breaches, and starter channel construction.  Some of this activity would occur in 
existing special status species habitat.   
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Noise impacts resulting from construction activities could disrupt reproductive success if 
conducted during the breeding and nesting seasons of California clapper rail, California black 
rail, northern harrier, saltmarsh common yellowthroat, and San Pablo song sparrow. 
 
Significance: Potentially significant. 
 
Mitigation Measure A for Bio Impact-3.  In general, DEF and MAS will attempt to avoid 
construction operations during the breeding season.  If this is not possible and construction is to 
occur during the breeding season, then DFG and MAS will conduct USFWS approved surveys 
during the breeding season prior to construction to determine the presence of special status 
species in the project area.  If breeding surveys detect special status bird species’ breeding 
territories in the vicinity of the proposed construction areas, The USFWS shall be consulted to 
determine if the distance of the territory from the activity is a suitable buffer requiring no further 
action.  If breeding territories are found to be potentially impacted by construction, all activities 
shall be prohibited between February 1 and August 31 (according to the USFWS survey 
protocol, this time period covers the breeding seasons of the potential special status species at the 
site.) 
  
Bio Impact-4:  Indirect impacts to wildlife due to a temporary loss of habitat in some 
locations.  The purpose of the project is to restore tidal marsh to provide substantial long-term 
benefit to special-status species, including the California clapper rail and SMHM.   
 
Although the increase in tidal marsh would provide a permanent net benefit to SMHM, there 
would be some initial effects of the restoration on SMHM habitat.  As described previously, the 
Proposed Project would cause impacts to potential SMHM habitat and would cause 
approximately 375 acres of diked baylands to be converted to tidal marsh.  The process of 
converting this habitat would cause a temporary loss of SMHM habitat in some locations, until 
the marsh regenerates over a period of years (5 to 30, based on the specific location with the 
Bahia Marsh).  However, the conversion of diked baylands to tidal marsh would ultimately result 
in better habitat and increased carrying capacity at Bahia Marsh for the species.  Population 
densities of SMHM in large tidal marsh far exceed those in sparse diked marsh such as those 
currently present on Bahia Marsh (H.T. Harvey & Associates, 1990).  Therefore, this impact is 
considered to be less than significant. 
 
The conversion of diked baylands to tidal marsh will create new habitat for fish species that 
utilize tidal marsh habitat.  The breaches and starter channels will be available habitat as soon as 
the Project is implemented and the habitat quality will improve as the tidal marsh develops over 
time. 
 
Significance: Less than Significant 
 
Bio Impact-5: Disturbance of existing vegetation could promote the spread of invasive 
weeds. Breaching the site levees and excavating fill material from the East Bahia peninsulas 
would disturb existing plant communities, opening up areas of the site and creating low salinity 
tidal conditions that would be potentially favorable to the establishment of invasive cordgrass 
species and their hybrids.  In the San Francisco Bay, invasive species of cordgrass including an 
Atlantic species of invasive cordgrass (Spartina alterniflora, or smooth cordgrass) tend to 
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colonize low marsh and middle marsh zones.  During project implementation, invasive cordgrass 
could be spread through either the opening of newly disturbed habitat, or the movement, by 
construction equipment, of propagules from the existing stands of S. alterniflora into previously 
inaccessible sites.  As noted previously, S. alterniflora has not been detected as far north as the 
project site.  However, S. densiflora has been found in Marin County, as close to the project as 
Galinas Creek.  This and other invasives, such as pepperweed, may invade areas disturbed by 
project implementation.  
 
Significance: Potentially significant. 
 
Mitigation Measure A for Bio Impact-5: MAS will coordinate with San Francisco Estuary 
Invasive Spartina Project to determine where the nearest populations of invasive cordgrass 
are located and to ensure that invasive cordgrass is not introduced to the Project Site 
during or prior to project implementation.   
 
Mitigation Measure B for Bio Impact-5: Gain control of new, establishing populations of 
invasive cordgrass using protocols suggested by the San Francisco Estuary Invasive 
Spartina Project.  
 
Mitigation Measure C for Bio Impact-5: Conduct post-implementation monitoring for new, 
establishing populations of invasive cordgrass.  If populations invasive cordgrass is 
detected implement Mitigation Measure B. 
 
Mitigation Measure D for Bio Impact-5: Conduct post-implementation monitoring for new, 
establishing populations of pepperweed.  If new populations are detected, appropriate 
control measures will be implemented. 
 
Post-mitigation Significance: Less than significant 
 
5.4.2.2   No Project Alternative 
 
Under the No Project Alternative, existing issues related to predation of birds and other wildlife 
would remain at the project site.  As noted previously, terrestrial components of the site provide 
terrestrial predators, such as raccoon, red fox, and coyote, efficient access to the interior of the 
site.  During dry years, predator access expands with extension of terrestrial habitat into the 
interior of the site, leaving few refuges for birds and other wildlife, including special status 
species like the California clapper rail.  Since this is an existing condition, it is not listed as a No 
Project impact below.   
 
Bio Impact-6:  Potential indirect impacts to upstream Cemetery and Rush Creek Marshes 
from unplanned breaching of site levees.  If the levees at the project site were breached 
simultaneously in an unplanned event, sedimentation patterns would be adversely impacted.  
Sediments would be eroded from nearby mudflats and tidal marsh habitat in the vicinity would 
be adversely impacted.  Sensitive plant communities and wildlife using this habitat would be 
indirectly impacted. 
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Significance: Potentially significant.  (Since this alternative will result in the project not being 
implemented, no mitigation measures are proposed.) 
 
5.4.2.3   Alternative 1 (Reduced Fill Removal from East Bahia) 
 
Under this alternative, a reduced quantity of fill material excavated from the Western Peninsula 
of East Bahia would be transported through the Bahia community to Central Bahia.  However, 
the earth-moving activities proposed under this alternative still have the potential to cause 
impacts identified for the Proposed Project (Section 5.4.2.1, above).  Mitigation for these impacts 
is also the same as that identified for the Proposed Project. 
 
5.4,2.4   Alternative 2 (No Fill Removal from East Bahia) 
 
Under this alternative, fill material would not be transported from East Bahia through the Bahia 
community to Central Bahia.  However, the earth-moving activities proposed under this 
alternative still have the potential to cause impacts identified for the Proposed Project (Section 
5.4.2.1, above).  Mitigation for these impacts is also the same as that identified for the Proposed 
Project. 
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6.0 TRAFFIC AND TRANSPORTATION 
This chapter describes existing traffic and transportation systems in the project and 
region.  It includes existing roadways in the project vicinity, regional transportation and 
regulatory settings to provide a context for analyzing the effects of the project.  The 
information presented in this section was compiled largely from information provided by 
the City of Novato and the California Department of Transportation (CalTrans).  In 
addition, the results of a traffic assessment conducted by Dowling Associates (1995) in 
conjunction with the 1995 Bahia Master Plan were used to describe existing traffic 
conditions in the project area.  References to other documents are provided as 
appropriate.  

 
6.1   AFFECTED ENVIRONMENT 
 
Regional access to the site is via U.S. Highway 101 (US 101) and State Route 37 (SR 
37).  SR 37 runs northeast to southwest approximately one mile south of the site and is 
connected to US 101 to the west by Atherton Avenue.  Local access to the site is via 
Atherton Avenue, Bugeia Lane, and Bahia Drive (Bugeia Lane becomes Bahia Drive at 
H Lane).  Figure 6-1 shows the regional transportation systems and figures 6-2 and 6-3 
show local roadways, construction, and public access at the project site. 
 
6.1.1    Surrounding Street System 
 
The surrounding street system is defined as the various freeway and residential streets 
that serve the project study area, including all the streets thus potentially affected by the 
proposed project.  Preliminary investigation determined that the surrounding street 
system for the Bahia Marsh Restoration Project includes the streets along the proposed 
trucking route for construction materials (Bolero Court and Topaz Drive) as well as 
streets that may be used by residents as alternate routes of egress and ingress to the Bahia 
community during project construction (Bahia Drive, Albatross Drive, Laguna Vista 
Drive, and Cerro Crest Drive).  The operational characteristics of these streets are 
described below.   
 
In addition, the operational characteristics of potentially affected intersections (e.g.., 
intersections along Topaz Drive, from Bolero Court to Bahia Drive) are discussed.  The 
existing level of service (LOS) is provided for those intersections included in the 1995 
Dowling Associates traffic study.   LOS is a term used to describe the operating 
performance of an intersection or roadway and is measured on a scale from A to F, with 
“A” representing the best performance and “F” the worst.  Definitions of LOS are 
provided below in Table 6-1.   
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Figure 6-1 Regional Traffic Map 
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Table 6-1  Level of Service Definitions 

 
Level of 

Service Rating 
Definition 

A Free flow; insignificant delays 
B Stable operations, minimal delays 
C Stable operations, acceptable delays 
D Approaching unstable; queues develop rapidly but no  excessive delays 
E Unstable flow; significant delays 
F Forced flow; low operating speeds 

 
The 1995 Dowling Associates traffic study employed standard methodology to analyze 
intersections in the project’s surrounding street system.  Although the 1995 data are 
already 10 years old, there have been no changes to the study area likely to have caused 
changes to the 1995 LOS.   
 
Figure 6-2 shows the locations of most of the streets and intersections described below.  
The speed limit on all of these roads, with the exception of Bahia Drive, is 25 mph.  The 
speed limit on Bahia Drive is 35 mph.  Streets in the surrounding street system have 
sidewalks, but no bike lanes or paths.  Bahia Drive has a gravel shoulder, adequate to 
accommodate pedestrians.   
 
Bolero Court-This relatively short street with houses only on the west side offers access 
to the western shore of East Bahia Lagoon.  It connects with Topaz Drive near the Bahia 
community center. 
 
Topaz Drive-Topaz Drive is the main street within the Bahia community and bears much 
of the internal site automotive and pedestrian traffic. It is a two-lane residential street and 
provides access to Bahia Drive at the west and Bolero Drive at the east.  Topaz Drive is 
serpentine in design and has a number of curves that encourage traffic to travel below the 
posted speed limit of 25 mph.  Parking is allowed along Topaz Drive. 
 
Bahia Drive-As noted above, Bahia Drive is the extension of Bugeia Lane east of H 
Lane.  East of H Lane, Bahia Drive has a curb-to-curb width that could accommodate 
four travel lanes; however, only two lanes are striped.  Near Topaz Drive, Bahia Drive 
narrows to two lanes. 

This is the main entry into the project site.  It bears most, if not all, of the traffic entering 
or leaving the project area and is the primary access to schools, shopping, downtown 
Novato, and Highway 101 from the Bahia community. It does not have adjoining housing 
and serves only as a collector road (a surface street providing land access and traffic 
circulation service with residential, commercial, and industrial areas). 
 
Albatross Drive-This two-lane road offers access to the east side of the West Bahia 
Lagoon and provides connections between Topaz Drive near its current eastern  terminus 
and Laguna Vista Drive on the ridge south of Topaz Drive. 
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Laguna Vista Drive-This two-lane road provides access to the residential areas on the 
ridge south of Topaz Drive.  Laguna Vista Drive extends generally east-west, curving 
north at its east end and becoming Albatross Drive at the Albatross/Topaz intersection.  
The western end of Laguna Vista Drive is a cul-de-sac.  Laguna Vista Drive has a 
variable cross section.  For the residents living on Albatross Drive, Laguna Vista Drive 
provides an alternative route in and out of the Bahia community so that Topaz Drive does 
not have to be used.  
 
Cerro Crest Drive-This two-lane road connects the northwestern end of Laguna Vista 
Drive (east of the Laguna Vista Drive cul-de-sac) with Bahia Drive.   
 
Intersections- Potentially affected intersections include those intersections along Topaz 
Drive, from Bolero Court to Bahia Drive, as well as intersections along streets that may 
be used by residents as alternate routes of egress and ingress to the Bahia community 
during project construction (i.e., Laguna Vista Drive/Cerro Crest Drive and Cerro Crest 
Drive/Bahia Drive).  The following intersections were studied: 
 

• Intersection of Bolero Court and Topaz Drive 
• Intersection of Albatross Drive and Topaz Drive 
• Intersection of Santana Road and Topaz Drive 
• Intersection of Baruna Court and Topaz Drive 
• Intersection of Circle Court and Topaz Drive 
• Intersection of Andale Avenue and Topaz Drive 
• Intersection of Misty Road and Topaz Drive 
• Intersection of Malobar Drive and Topaz Drive 
• Intersection of Topaz Drive and Bahia Drive 
• Intersection of Laguna Vista Drive and Cerro Crest Drive 
• Intersection of Cerro Crest Drive and Bahia Drive 

 
There is a four-way stop sign at the intersection of Albatross and Topaz and a single stop 
sign on the north terminus of Cerro Crest Drive as it enters Bahia Drive.  The other 
intersections in the surrounding street system remain un-signalized.  The 1995 LOS data 
indicate that the Albatross/Topaz and Topaz/Bahia intersections were operating at LOS 
“A” at that time.  As noted above, estimated levels of service in the surrounding street 
system remain unchanged since 1995.  Levels of service for the remaining project area 
roads and intersections were not included in the 1995 traffic study, but visual 
observations during peak hour travel times indicate that these roads and intersections are 
also operating at LOS “A.”   
 
 
6.1.2  Regional Transportation Setting 
 
Described below are the regional roadways that may be used to access the project area, as 
well other information relevant to regional transportation in the project area (public 
transit, airports, commercial activity). 
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6.1.2.1   Regional Circulation 
 
U.S. Highway 101 (US 101)-US 101 is a six-lane north/south interstate highway.  From 
US 101, access to the project is provided via the San Marin Drive/Atherton Avenue 
freeway interchange. San Marin Drive is a major east-west arterial (a street serving a 
major movement of traffic not served by a freeway), which serves the westerly portions 
of Novato, while Atherton Avenue is a rural arterial, which serves the easterly portions of 
Novato. The San Marin Drive/Atherton Avenue interchange is the most northerly US 101 
interchange in Novato. 
 
State Route 37 (SR 37)-SR 37 is a four-lane east/west state highway serving Marin 
County and points east including Vallejo, Napa Valley, and U.S. Interstate 80 (US 80) to 
Sacramento.  SR 37 has its western terminus at Highway 101.  Access to Atherton 
Avenue from SR 37 is provided about 2.3 miles east of the Highway 101/ SR 37 
interchange.  The SR 37/Atherton Avenue interchange is split into two segments.  The 
westbound ramps are located near the terminus of Atherton Avenue north of SR 37 while 
the eastbound off-ramp is located to the southeast of SR 37 at the terminus of Atherton 
Avenue at Harbor Drive.  Harbor Drive serves the Black Point and Green Point areas 
adjacent to SR 37 at the eastern border of Marin County. 
 
Atherton Avenue-This is a two-lane arterial roadway without curbs and gutters.  
Atherton Avenue has a 24-foot cross section marked with a centerline and edge line 
producing 11-foot travel lanes.  Atherton Avenue is about 3.2 miles in length and 
connects with Highway 101 to the west and SR 37 to the east. Between Highway 101 and 
SR 37, Atherton Avenue intersects with Binford Road, Bugeia Lane, H Lane, Olive 
Avenue, and School Road.  Bugeia Lane serves the project and other limited 
development. A left-turn lane is provided on the eastbound approach of Atherton Avenue 
at Bugeia Lane.  Atherton Avenue is shown as a future bicycle route in the City of 
Novato and County of Marin General Plans.  The speed limit on Atherton Avenue is 45 
miles per hour. 
 
Bugeia Lane-Bugeia Lane is a City of Novato street and is classified as a collector street 
in the City of Novato General Plan. This facility is the access road to the existing Bahia 
community and project site.  The road is two-lane between Atherton Avenue and H Lane, 
at which point it widens and becomes Bahia Drive, the entrance to the Bahia Community.  
The speed limit on Bugeia Lane is 35 miles per hour. 
 
6.1.2.2    Public Transit 
 
Novato does not have a local “in town” public transportation facility. Golden Gate 
Transit provides public transportation through Marin from Sonoma County to San 
Francisco. Currently, four commuter buses to the San Francisco Financial District (from 
6:00 a.m. to 7:30 a.m.) service the Bahia community at the Bugeia Lane/Bahia Drive 
turnaround near H Lane. Four afternoon buses return to the same drop-off location in the 
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afternoon.  In addition to the bus service, personalized van pool and ride sharing 
programs are available to specific destinations through Rides for Bay Area Commuters. 
 
 
 
 
6.1.2.3    Airports  
 
Gnoss Field-Also known as the Marin County Airport, Gnoss Field is a general aviation 
airport that serves small civilian aircraft and is located 2 miles northwest of the project 
site.  Its single runway is 3300 x 75 ft and runs 312 degrees true (N by NW).  The 
prevailing winds, coupled with runway direction, require small engine aircraft to land and 
take off on a flight vector to the west of the project site.  The direction of flight and 
altitudes produce no significant effect on bird life or bird flight in the project area. 
 
Hamilton Air Force Base-The Hamilton Army Airfield is located on the southeast edge 
of the City of Novato, approximately 4.5 miles south of the project site.  The U.S. 
Department of Defense closed the base in 1976 and the airfield was officially vacated in 
1995.  
 
6.1.2.4    Commercial Activity 
 
The Bahia community relies on the greater Novato area to meet its commercial needs. 
Downtown Novato is approximately 3 miles from the project site and provides all 
shopping needs.  Additionally Vintage Oaks Shopping Center, 5 miles southwest from 
the project site provides an array of commercial activities 
 
6.1.3  Regulatory Setting 
 
The project is within the Novato city limits and therefore is subject to the laws and 
regulations of that city.  As noted above, the posted speed limit on all streets within the 
project’s surrounding street system is 25 mph, with the exception of Bahia Drive, which 
has a speed limit of 35 mph. 
 
The city generally does not allow trucks exceeding five tons in gross weight to use city 
streets.  Exceptions are made for pick up and deliveries of goods and materials, including 
construction projects.  The Municipal Code of Novato: 18-10 Truck Routes describes 
these restrictions and the exceptions in the following section. 
 

18-10.3  Exceptions. The operator of any vehicle exceeding the weight limit of 
five tons shall drive or park on such [designated] truck route and none other, 
except that nothing in this chapter shall prohibit any such commercial vehicle 
coming from a truck route having ingress and egress by direct route to and from 
restricted streets, when necessary for the purpose of making pick-ups or deliveries 
of merchandise from or to any building located on such restricted streets, or for 
the purpose of delivering materials to be used in the actual and bona fide repair, 
alteration, remodeling or construction of any building or structure upon such 
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[designated] restricted streets, for which a building permit has previously been 
issued. The provisions of this chapter shall not apply to passenger buses under the 
jurisdiction of the public utilities commission or to any vehicle owned by a public 
utility or licensed contractor while necessarily in use in the construction 
installation or repair of any public utility. (Ord. No. 758, § 59; Ord. No. 1121, 
§ 4) 

 
 
 
 
6.2 CRITERIA FOR DETERMINING SIGNIFICANCE OF EFFECTS  

Criteria based on the CEQA Guidelines, CalTrans and local traffic standards and 
regulations, as well as professional judgment, were used to determine the significance of 
transportation impacts.   The project would have a significant impact on transportation if 
it would: 

• Cause an increase in traffic that is substantial in relation to existing traffic 
load and capacity of the street system for the duration of the project (i.e., 
result in a substantial increase in either the number of vehicle trips, the 
volume to capacity ratio on roads, or congestion at intersections); 

• Cause either individually or cumulatively, exceedance of an established LOS 
standard;  

• Substantially increase hazards due to a design feature, (e.g., sharp curves or 
dangerous intersections) or incompatible uses (e.g., construction equipment);  

• Result in a change in air traffic patterns, including either an increase in traffic 
levels or a change in location that results in substantial safety risks 

• Result in inadequate emergency access; 

• Result in inadequate parking capacity; 

• Conflict with adopted policies, plans, or programs supporting alternative 
transportation (e.g., bus turnouts, bicycle racks) 

• Violate any of the conditions of permits issued by the City of Novato; 

• Substantially degrade the condition of existing roadways; 

• Interfere with road access to residences etc.; 

• Substantially contribute to pedestrian, bicycle, or automotive safety hazards 
(e.g., by obstructing views) 

 
6.3 ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES  
The baseline for comparison of traffic and transportation impacts is current conditions 
(e.g., current LOS).  Project traffic impacts are expected to be minimal and short-term 
(lasting only during the construction period, or approximately 6 weeks).  Therefore, a 
formal traffic analysis was deemed unnecessary for this project.   
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Project impacts to traffic and LOS on the surrounding street system were analyzed 
quantitatively by: 

1.  Calculating the total number of daily trips generated during the project 
mobilization and construction phases; 

2.  Comparing existing LOS data from the 1995 Dowling Associates traffic study 
and visual observations of current LOS with the estimated traffic generated by the 
project and proposed alternatives; and 

3.  Determining whether the additional project traffic would result in significant 
impacts (e.g., congestion leading to a change of LOS at specific intersections). 

 
6.3.1  Proposed Project 
 
Under the Proposed Project, trucks would transport approximately 23,000 cubic yards 
(cy) of fill materials excavated from the East Bahia peninsulas to Central Bahia for use as 
fill material.  Figure 6-2 shows the location of construction staging and the proposed 
construction access road between East and Central Bahia.  Figure 6-3 shows construction 
staging and access for West Bahia. Construction staging for the work in East Bahia 
would be located directly south of the East Bahia peninsulas, on land owned by Marin 
Audubon Society (MAS).  There would be no need to use adjacent residential streets for 
project-related parking or construction staging.   
 
Trucks hauling fill material would exit the East Bahia site at the end of Bolero Court 
(where the Bahia Community Center is located), turn right onto Topaz Drive, and wind 
along Topaz Drive past Bahia Drive to the Central Bahia staging area (the 5-acre former 
RV parking lot).  Empty trucks would return to East Bahia along the same route to refill.  
Trucks would encounter a single stop sign at the Topaz/Albatross intersection.  The rest 
of the truck transport route remains unsignalized.   
 
Project traffic impacts would be short-term and limited in extent (i.e., they would be 
limited to the duration of the construction phase, or approximately 4 weeks, and would 
not extend beyond the confines of the Project Site and the Bahia community since there 
would be no movement of excavated materials off-site).   
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The project could result in a temporary increase in the safety hazard to pedestrians, bicyclists, 
and motorists during the construction phase, particularly given the narrow and winding nature of 
Topaz Drive and lack of off-street parking, resulting in poor visibility, and given the lack of 
signalized intersections along the proposed project truck route. Since this is a residential district, 
the pedestrian traffic is demographically mixed and includes children and the elderly, who may 
be at greatest risk.   
 
These general types of impacts, at least some of which are also relevant to the proposed project 
alternatives, are discussed in greater detail below. 
 
Traffic Impact-1:  Increased traffic on Bolero Court and Topaz Drive during construction.  
A total of 1,150 round-trips are estimated, based on a figure of 23,000 cy of material to be hauled 
from East to West Bahia and a capacity of 20 cy per truckload.  Assuming the transport of this 
material is completed within four 40-hour work weeks (160 hours total), hauling this amount of 
material would result in approximately 7 truck round-trips per hour (1,150 round trips divided by 
160 hours total), or 14 one-way trips per hour.  During peak commute hours (7:30 to 9 am and 
4:30 to 6 pm), this could cause some traffic congestion at the Topaz/Albatross intersection, 
where there is a four-way stop sign, with LOS possibly degrading to a “C” at that intersection.  
(Note that an LOS of “C,” while a significant degradation from existing conditions, still 
represents stable operations and acceptable delays at impacted intersections.) 
 
Significance: Significant, but short-term (approximately 4 weeks)  
 
Mitigation for Traffic Impact-1:  Restrict truck traffic to the hours between 9am and 4:30 
pm.   
 
Post-mitigation Significance:  Less than significant (this mitigation would be sufficient to avoid 
a degradation in the LOS of the Topaz/Albatross intersection).   
 
Traffic Impact-2:  Increased safety risks to pedestrians, bicyclists, and motorists on Bolero 
Court and Topaz Drive during construction.  The proposed project would generate 
approximately 7 round-trips, or 14 one-way trips per hour (see calculations under Traffic Impact-
1, above).  Averaged out, this would equate to one truck every 4.5 minutes, approximately. 
 
Significance: Significant, but short-term (approximately 4 weeks)  
 
Mitigation A for Traffic Impact-2:  Reduce speed limit for project trucks to 10mph.    
At this speed, the ability of truck drivers to see around the tight serpentine bends of Topaz Drive 
and their ability to stop quickly if need be, would be greatly improved. 
 
Mitigation B for Traffic Impact-2:  Restrict street parking along Topaz Drive and Bolero 
Court during construction/truck hauling hours.  Residents who normally park their cars on 
Topaz and Bolero would be asked to park in the garages, driveways, or on side-streets during the 
hours of construction (9am to 4:30pm).  This would reduce safety risks by improving visibility. 
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Mitigation C for Traffic Impact-2: Notify the Bahia community immediately prior to the 
beginning of excavations at East Bahia.  This notification should alert Bahia residents to the 
project and the safety precautions that will be taken. 
 
Post-mitigation Significance:  Less than significant  
 
 
6.3.2  No Project Alternative 
 
This alternative does not involve the transport of excavated materials through existing residential 
streets, from East to West Bahia.  Therefore, the No Project Alternative would not cause traffic 
congestion, safety, or road condition impacts.   
 
6.3.3  Alternative 1 (Reduced Fill Removal from East Bahia) 
 
Under Alternative 1, trucks would transport approximately 11,000 cy of fill materials excavated 
from the East Bahia peninsulas to Central Bahia for use as fill material (a 50% reduction of 
material from the Proposed Project).  Construction staging locations would be the same as the 
Proposed Project (see figure 6-2 and 6-3).  The proposed trucking route would also be the same 
as the Proposed Project (figure 6-2).  
 
Traffic Impact-1:  Increased traffic on Bolero Court and Topaz Drive during construction.  
A total of 550 round-trips are estimated, based on a figure of 11,000 cy of material to be hauled 
from East to Central Bahia and a capacity of 20 cy per truckload.  Assuming the transport of this 
material is completed within two 40-hour work weeks (80 hours total), hauling this amount of 
material would result in slightly under 7 truck round-trips per hour (550 round trips divided by 
80 hours), or approximately 14 one-way trips per hour.  During peak commute hours (7:30 to 9 
am and 4:30 to 6 pm), this could cause some traffic congestion at the Topaz/Albatross 
intersection, where there is a four-way stop sign, with LOS possibly degrading to a “B” at that 
intersection.  This would be a higher LOS than anticipated under the Proposed Project, which 
would degrade the Topaz/Albatross LOS to “C.”  (Note that an LOS of “B,” while a significant 
degradation from existing conditions, represents stable operations and minimal delays at 
impacted intersections.) 
 
Significance: Significant, but short-term approximately 2 weeks. 
 
Mitigation for Traffic Impact-1:  Restrict truck traffic to the hours between 9am and 
4:30pm.  
 
Post-mitigation Significance:  Less than significant (this mitigation would be sufficient to avoid 
a degradation in the LOS of the Topaz/Albatross intersection).   
 
Traffic Impact-2:  Increased safety risks to pedestrians, bicyclists, and motorists on Bolero 
Court and Topaz Drive during construction.  Alternative 1 would generate slightly over 6 
round-trips, or 14 one-way trips per hour (see calculations under Traffic Impact-1, above).  
Averaged out, this would equate to one truck every 4 minutes, approximately.  The safety risk 
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resulting from Alternative 1 would be less than that under the Proposed Project, but still 
significant. 
 
Significance: Significant, but short-term (approximately 2 weeks)  
 
Mitigation A for Traffic Impact -2:  Reduce speed limit for project trucks to 10mph.  At 
this speed, the ability of truck drivers to see around the tight serpentine bends of Topaz Drive 
and their ability to stop quickly if need be, would be greatly improved. 
 
Mitigation B for Traffic Impact -2:  Restrict street parking along Topaz Drive and Bolero 
Court during construction/truck hauling hours.  Residents who normally park their cars on 
Topaz and Bolero would be asked to park in the garages, driveways, or on side-streets during the 
hours of construction (9am to 4:30pm).  This would reduce safety risks by improving visibility. 
 
Mitigation C for Traffic Impact -2:  Notify the Bahia Community immediately prior to the 
beginning of excavations at East Bahia.  This notification should alert Bahia residents to the 
project and the safety precautions that will be taken. 
 
Post-mitigation Significance:  Less than significant  
 
 
6.3.4  Alternative 2 (No Fill Removal from East Bahia) 
 
This alternative does not involve the transport of excavated materials through existing residential 
streets, from East to West Bahia.  Therefore, Alternative 2 would not cause traffic congestion, 
safety, or road condition impacts.  
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7.0 AIR QUALITY 
This chapter describes air quality in the San Francisco Bay area in general and in the project area 
specifically.  It includes regulatory, regional, and project settings to provide a context for 
analyzing the effects of the project.  The information presented in this section was compiled 
largely from information provided by the Bay Area Air Quality Management District 
(BAAQMD) and the CALFED Bay-Delta Program Final Programmatic EIS/EIR and Record of 
Decision issued August 28, 2000 (including CEQA certification). References to other documents 
are provided as appropriate. 

 
7.1 AFFECTED ENVIRONMENT 

 
7.1.1  Topography and Meteorology 
The project area is located in the San Francisco Bay Area Air Basin (SFBAAB).  The SFBAAB 
is composed of the counties of Alameda, Contra Costa, Marin, Napa, San Francisco, San Mateo, 
and Santa Clara, along with the southeast portion of Sonoma County and the southwest portion 
of Solano County.  The SFBAAB covers an area of approximately 5,540 square miles. 

Atmospheric conditions such as wind speed and direction, air temperature gradients, and local 
and regional topography influence air quality.  The SFBAAB is affected by a Mediterranean 
climate of warm, dry summers and cool, damp winters. Temperatures on the coast and bay of 
Marin County are typically in the high 50s or low 60s (oF) year-round.  Daily and seasonal 
oscillations of temperature are small because of the moderating effects of the nearby Pacific 
Ocean.  Winds in Marin County are typically out of the northwest, and annual average wind 
speeds are approximately 8–10 miles per hour (BAAQMD 1999). 

Topographical features, the location of the Pacific high-pressure system, and varying circulation 
patterns resulting from temperature gradients affect the speed and direction of local winds.  The 
winds play a major role in the dispersion of pollutants.  Strong winds can carry pollutants far 
from their source; a lack of wind will allow pollutants to concentrate in an area. 

Air dispersion also affects pollutant concentrations.  As altitude increases, air temperature 
normally decreases. Inversions occur when colder air becomes trapped below warmer air, 
restricting the air masses’ ability to mix.  Pollutants also become trapped, which promotes the 
production of secondary pollutants.  Subsidence inversions, which can occur during the summer 
in the SFBAAB, result from high-pressure cells that cause the local air mass to sink, compress, 
and become warmer than the air closer to the earth.  Pollutants accumulate as this stagnating air 
mass remains in place for one or more days. 

 
7.1.2  Regulatory Setting 
The project area is subject to major air quality planning programs required by both the federal 
Clean Air Act (CAA), which was last amended in 1990, and the California Clean Air Act of 
1988.  Both the federal and state statutes provide for ambient air quality standards (AAQS) to 
protect public health, timetables for progressing toward achieving and maintaining ambient 
standards, and the development of plans to guide the air quality improvement efforts of state and 
local agencies.  
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AAQS specify the concentration of pollutants to which the public can be exposed without 
adverse health effects. Individuals vary widely in their sensitivity to air pollutants, so standards 
are set to protect more sensitive populations (e.g., children and the elderly).  The national 
ambient air quality standards (NAAQS) and California ambient air quality standards (CAAQS) 
are reviewed and updated periodically based on new health studies.  CAAQS tend to be at least 
as protective as NAAQS and are often more stringent.  The NAAQS and CAAQS for criteria 
pollutants that are a potential concern for the proposed project (ozone [O3], carbon monoxide 
[CO], nitrogen oxides [NOx], sulfur oxides [SOx], and particulate matter less than 10 
micrometers in diameter [PM10]) are listed in Table 7-1. 

The CAA requires states to submit a State Implementation Plan (SIP) for review and approval by 
USEPA.  The SIP must contain control strategies that demonstrate attainment with NAAQS by 
deadlines established in the CAA.  States that fail to submit a plan or to secure approval may be 
denied federal funding and/or be required to increase emission offsets for industrial expansion. In 
California, the state plan is called the Clean Air Plan (CAP) (BAAQMD 1997a).  The CAP must 
show satisfactory progress in attaining CAAQS. 

The U.S. Environmental Protection Agency (USEPA) oversees state and local implementation of 
CAA requirements.  It sets NAAQS for criteria air pollutants.  USEPA also sets emission 
standards for mobile sources, which include on-road motor vehicles, off-road vehicles, and 
marine engines. 

Under California law, the responsibility to carry out air pollution control programs is split 
between the California Air Resources Board (CARB), USEPA, and BAAQMD. 

• CARB shares the regulation of mobile sources with USEPA and sets the CAAQS (see 
Table 7-1).  CARB has the authority to set emission standards for on-road motor vehicles 
and for some classes of off-road mobile sources that are sold in California.  CARB also 
regulates vehicle fuels.  It has set emission reduction performance requirements for 
gasoline (referred to as California reformulated gasoline) and has limited the sulfur and 
aromatic content of diesel fuel to make it burn cleaner (this is referred to as California 
diesel or California red-dyed diesel). 

• BAAQMD can require stationary sources to obtain permits, and can impose emission 
standards, set fuel or material specifications, and establish operational limits to reduce air 
emissions. 

The CAA contains conformity provisions, which are designed to ensure that federal agencies 
contribute to efforts to achieve the NAAQS.  A conformity analysis may be required for a project 
if emissions of reactive organic gases (ROG) and NOx are above the conformity thresholds of 
50 tons of ROG and 100 tons of NOx per year.  The Proposed Project will not exceed these 
emissions thresholds; therefore, no conformity analysis is required for this project. 
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Table 7-1. National and California Ambient Air Quality Standards 

 

   NAAQS 

Pollutant Averaging 
Time 

CAAQS Primary Secondary 

Ozone (O3) 1-hour 0.09 ppm 0.12 ppm Same as primary 
standard 

Carbon Monoxide 
(CO) 

8-hour 9 ppm 9 ppm — 

 1-hour 20 ppm 35 ppm — 

 Annual  0.053 ppm  

Nitrogen Dioxide 
(NO2) 

Annual  0.25 ppm Same as primary 
standard 

 1-hour 0.25 ppm — — 

Sulfur Dioxide 
(SO2) 

Annual — 0.03 ppm — 

 24-hour 0.04 ppm 0.14 ppm — 

 3-hour — — 0.5 ppm 

 1-hour 0.25 ppm — — 

Inhalable 
particulate matter 
(PM10) 

Annual. 
(geometric) 

30 µg/m3 50 µg/m3 — 

 Annual 
(arithmetic) 

— 15 µg/m3 Same as Primary 
Standard 

 24-hour  65 µg/m3 Same as Primary 
Standard 

Notes: 
ppm = parts per million 
µg/m3 = micrograms per cubic meter 
mg/m3 = milligrams per cubic meter 

1. California standards for O3, CO, SO2 (1-hour and 24-hour), NO2, PM10, and visibility-reducing particles are not to be 
exceeded. The standards for sulfates, lead, hydrogen sulfide, and vinyl chloride are not to be equaled or exceeded. 

2. National standards other than 1-hour O3 and 24-hour PM10 and those based on annual averages are not to be exceeded 
more than once a year. The 1-hour O3 standard is attained when the expected number of days per calendar year with a 
maximum hourly average concentration above the standard is equal to or less than one. The 24-hour PM10 standard is 
attained when the 3-year average of the 99th percentile 24-hour concentrations is below 150 µg/m3. 

3. National Primary Standards: The levels of air quality necessary, with an adequate margin of safety, to protect the public 
health. National Secondary Standards: The levels of air quality necessary to protect the public welfare from any known 
or anticipated adverse effects from a pollutant. 
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7.1.3  SFBAAB Air Quality Attainment Status 
Areas with monitored pollutant concentrations that are lower than AAQS are designated as 
attainment areas on a pollutant-by-pollutant basis.  When monitored concentrations exceed 
ambient standards, areas are designated as non-attainment areas.  An area that recently exceeded 
ambient standards, but is now in attainment is designated as a maintenance area.  Areas are often 
designated as unclassified when data are insufficient to have a basis for determining the area’s 
attainment status. Non-attainment areas are further classified based on the severity and 
persistence of the air quality problem as moderate, serious, or severe.  Classifications determine 
the minimum pollution control requirements. In general, the more serious the air quality 
classification, the more stringent the control requirements that must be contained in the regional 
air quality plans (see discussion above of the SIP and CAP). 

CARB designates areas of the state as either in attainment or in non-attainment of the CAAQS.  
An area is in non-attainment if the CAAQS have been exceeded more than once in 3 years.  At 
the present time, the SFBAAB is in non-attainment of the CAAQS for O3 and PM10 and in 
attainment of the CAAQS for CO, NO2, and SO2 (CARB 2001a).  The SFBAAB is designated as 
a serious state non-attainment area for O3.  The SFBAAB is currently in attainment of the 
NAAQS for NOx and SOx, in non-attainment for O3 and CO (urbanized areas only), and 
unclassified for PM10 (CARB 2001a).  The urbanized areas of the SFBAAB are moderate non-
attainment areas for CO. 

Table 7-2 displays the estimated annual average air emissions for the SFBAAB in the year 2000 
(CARB, 2001b).  Mobile sources are one of the largest contributors to air pollutants in the 
SFBAAB.  Mobile sources account for approximately 60% of the ROG, 93% of the CO, 81% of 
the NOx, 39% of the SO2, and 12% of the PM10 emitted in the SFBAAB. 
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Table 7-2. Year 2000 Estimated Annual Average Emissions for SFBAAB (tons/day) 

 

Source Type/Category ROG CO NOx SO2 PM10 

Stationary Sources 

Fuel Combustion  2.8 33.4 77.4 10.7 3.9 

Waste Disposal  7.1 0.1 0.1 0.0 0.0 

Cleaning and Surface Coating  71.0 0.0 0.0 -- 0.0 

Petroleum Production and 
Marketing  

33.3 1.2 8.7 36.5 1.2 

Industrial Processes  11.0 0.7 3.0 7.5 12.2 

Subtotal  125.2 35.4 89.2 54.7 17.3 

Area wide Sources 

Solvent Evaporation  74.6 -- -- -- -- 

Miscellaneous Processes  15.6 169.0 17.1 1.4 130.1 

Subtotal  90.2 169.0 17.1 1.4 130.1 

Mobile Sources 

On-Road Motor Vehicles  255.1 2,149.6 273.6 4.9 8.5 

Other Mobile Sources  63.7 513.3 178.1 31.4 12.4 

Subtotal  318.8 2,662.9 451.7 36.3 20.9 

Total for the Air Basin  534.2 2,867.3 558.0 92.4 168.3 

 
Source:  The California Almanac of Emissions and Air Quality - 2005 Edition: Chapter 2: Current Emissions and Air Quality--
Criteria Pollutants (http://www.arb.ca.gov/aqd/almanac/almanac05/chap205.htm) 
  
7.1.4  Ambient Air Quality in the Project Area 
The nearest air quality monitoring stations to the project site are located in Fort Cronkhite and 
San Rafael.  The Fort Cronkhite site monitors only air toxics (Tox [see http://www.epa.gov 
/ttn/atw/188polls.html for a list of air toxics]) and dioxin (dibenzo-p-dioxins).  Fort Cronkhite is 
24 miles southwest of the project site in southern Marin County and is on the Pacific Ocean 
coast.  The San Rafael station reports O3, CO, Nox, Tox, and PM10.  The San Rafael station is 11 
miles south of the project site and is on San Pablo Bay.   

Table 7-3 shows ambient air quality data from the years 1997 to 2004 for the criteria pollutants, 
O3, CO, and PM10 for the San Rafael station only.  The Fort Cronkhite station monitors its 
assigned toxins once every 12 days.  Since the project will contribute none of these toxins to the 
environment, the Fort Cronkhite data are not presented here. 
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Table 7-3.   Summary of Ambient Air Quality in the Vicinity of San Rafael, 1997 – 2004 
 

  Days above standard* 

Pollutant Time 
Standard 

1997 1998 1999 2000 2001 2002 2003 2004 

Federal 1-hour 0 0 0 0 0 0 0 0 

State 1-hour 9 7 8 7 9 8 9 9 
O3 

Federal 8-hour 0 0 0 0 0 0 0 0 
CO Federal 8-hour 3 3 3 2 2 2 2 0 

State 24-hour 2 1 2 0 0 0 0 1 PM10 
Federal 24-
hour 

0 0 0 0 0 0 0 0 

 

Source: BAAQMD 1997,1998, 1999, 2000, 2001, 2002, 2003, and 2004 Internet Air Quality Data Summaries 
* The number of days the standard was exceeded one or more times 

 
7.2 CRITERIA FOR DETERMINING SIGNIFICANCE OF EFFECTS 
Criteria based on the CEQA Guidelines and federal, state, and local air pollution standards and 
regulations, as well as professional judgment, were used to determine the significance of air 
quality impacts.  The project would have a significant impact on air quality if it would: 

• Conflict with or obstruct implementation of applicable air quality plans; 

• Increase ambient pollutant levels from below to above the NAAQS or CAAQS; 

• Substantially contribute to an existing or projected air quality standard violation; 

• Exceed the following thresholds that BAAQMD defines as significant under CEQA for 
project operation activities: total emissions greater than 80 pounds per day or 15 tons per 
year of ROG, NOx, PM10, or PM10 precursors, such as SOx (BAAQMD 1996); 

• Expose sensitive receptors to substantial pollutant concentrations; or 

• Create objectionable odors affecting a substantial number of people. 

BAAQMD has not identified thresholds of significance for emissions from construction 
activities.  Construction-related emissions are generally short-term in duration, but still may 
cause adverse air quality impacts.  PM10 is generally the pollutant of greatest concern with 
respect to construction activities that disturb the ground surface.  Construction equipment emits 
CO and O3 air pollutants; however, these emissions are included in the emission inventory that is 
the basis for regional air quality plans and are allowable. CO and O3 pollutants produced by the 
project are therefore not expected to exceed the O3 and CO standards in the Bay Area 
(BAAQMD 1996).   

In 1997, legislation was enacted directing USEPA to develop new standards to address 
particulate matter smaller than 2.5 microns in diameter (PM2.5).  These standards went into effect 
in 2005; however, a satisfactory way of monitoring compliance with the new standards has not 
been developed. 
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7.3 ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
The following discussion describes the potential air quality impacts of the proposed project and 
project alternatives.  Construction phase and post-construction phase impacts are discussed 
separately.  During project construction, minor impacts are anticipated from construction-related 
dust (PM10) and vehicular emissions.  Emissions produced by trucks hauling fill materials 
through the Bahia residential community would constitute a minor impact.  Dust will be 
generated during excavation of fill material from East Bahia and emissions will be generated by 
the operation of construction equipment and by trucks transporting fill material from one portion 
of the site to the other.  Under certain wind conditions (high winds out of the east), fugitive dust 
generated by construction activities in East Bahia could potentially impact nearby residents to 
the west.  However, the prevailing winds are out of the northwest, which would blow the dust 
away from the residential community.  Construction in Central and West Bahia would be too far 
away to impact the Bahia residents. 

 
7.3.1  Construction Phase Air Quality Impacts 
 
7.3.1.1  Proposed Project 
 
Under the Proposed Project, construction equipment would extract approximately 23,000 cubic 
yards (cy) of fill materials from the East Bahia peninsulas.  Trucks would transport this material 
to the Central Peninsula of East Bahia and to Central Bahia for use as fill material.  These 
activities and resulting air emission impacts would occur over an estimated period of 4 weeks.   

Under certain weather, temperature, chemical, and biological conditions, standing water at the 
project site can produce noxious water surface odors.  Recently, deeper water at the site (from 
levee overtopping) has reduced this problem.  Opening up the project site to full tidal influence 
will create better flow and exchange of water, thereby eliminating or greatly reducing this 
existing impact. 
 

Air Quality Impact-1: Operation of construction equipment and vehicles (worker commute 
trips and truck transport of fill material) during project construction would generate air 
emissions. 
Impacts are expected to be minor and of short duration.  A qualitative analysis of construction-
related air quality impacts was performed by comparing this project to the type of construction 
projects likely to produce emissions that could exceed federal and state ambient air quality 
standards.  

Ozone Precursor Emissions-Internal combustion engines used in construction emit ozone 
precursors. The BAAQMD has established significance thresholds for emissions of ozone 
precursor pollutants (ROG and NOx ;See section 7.2).  According to the CEQA Guidelines 
established by BAAQMD (http://www.baaqmd.gov/dst/regulations/rg0100), examples of 
projects that generate sufficient traffic to exceed the established thresholds for ozone precursors 
include subdivision developments of 320 homes, shopping centers of 44,000 square feet, or 
office parks of 210,000 square feet.  The Proposed Project would generate significantly less 
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traffic than these types of projects and would therefore not exceed the BAAQMD thresholds for 
ozone precursor pollutants.  

Carbon Monoxide Emissions- Internal combustion engines used in construction are also a 
source of CO emissions.  The BAAQMD CEQA Guidelines indicate that exceedances of the CO 
air quality standard are not anticipated from projects that generate less than 550 pounds per day 
of CO, do not cause congestion at intersections, and do not increase traffic substantially (by 
10 percent or more) at congested intersections.  Since the proposed project is expected to 
generate significantly less than 550 pounds per day of CO, and is not expected to cause 
significant congestion or increases in traffic, it can be concluded that the project would not lead 
to exceedances of the CO air quality standards.  

 

Significance: Less than significant. 

 

Air Quality Impact-2: Project construction would generate fugitive dust. 
 
Dust contains PM10, for which the BAAQMD has established a significance threshold (see 
section 7.2).  Excavation of fill from East Bahia and travel on unpaved access roads and levees 
has the potential to generate dust and therefore PM10.  In addition, project construction may 
require some stockpiling of dirt, either from excavations or for use in construction.  If stockpiles 
are allowed to dry out, they may become a source of blowing dust and PM10. 
 
As noted above, construction activities would take place over a period of approximately 4 weeks; 
therefore, impacts would be short in duration.  The majority of the work would be done in moist 
or wet soil or mud, thereby minimizing the likelihood of dust generation, which is not expected 
to exceed the BAAQMD significance threshold.  Stockpiled dirt from the project is unlikely to 
generate much dust since excavated soils will be wet and are not likely to dry out during the 
short construction period.  Furthermore, dust generation from the project is expected to be 
localized and would be unlikely to affect off-site receptors.  Construction operations at East 
Bahia could cause minor impacts to off-site receptors in the Bahia community.  Construction in 
Central and West Bahia is too far away to impact off-site receptors.  Overall, this impact would 
be less than significant. 
 
Significance: Less than significant 
 
7.3.1.2 No Project Alternative 
 

This alternative does not involve the extraction or transport of materials; therefore, it would not 
produce air quality impacts from vehicular emissions or fugitive dust.  However, this alternative 
would not eliminate or reduce the potential for odor impacts from standing water at the project 
site.  

Air Quality Impact-3:  Generation of noxious odors from existing ponds. 
Under certain weather, temperature, chemical, and biological conditions, standing water at the 
project site can produce noxious water surface odors.  Recently, deeper water at the site (from 
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levee overtopping) has reduced this problem.  Under the No Project Alternative, levees would 
not be maintained and additional breaches would occur over time, eventually opening up the 
project site to tidal influence.  However, it is not known how long this process could take.  In the 
meantime, noxious odors could continue to be a problem at the project site.  Prevailing winds out 
of the northwest carry the odors away from nearby residences. 

Significance: Potentially significant. 

No mitigation is required for the No Project Alternative. 
 
7.3.1.3 Alternative 1 (Reduced Fill Removal from East Bahia) 
Under Alternative 1, approximately 11,000 cy of fill materials excavated from the East Bahia 
peninsulas would be transported to the Central Peninsula of East Bahia and to Central Bahia for 
use as fill material (a 50% reduction of material from the Proposed Project). The reduced 
quantity of transported materials would generate reduced air emission impacts from construction 
equipment, but impacts from fugitive dust may be greater in the proximity of East Bahia.  
Similar to the Proposed Project, Alternative 1 would greatly reduce or eliminate pond odors.  

 

Air Quality Impact-1: Operation of construction equipment and vehicles (worker commute 
trips and truck transport of fill material) during project construction would generate air 
emissions. 
The 50% reduction in material to be trucked through the Bahia community would significantly 
reduce the number of truck trips through the community and would therefore lower the degree to 
which vehicular emissions would impact sensitive residential receptors.  (Note that the impacts 
from the Proposed Project are already anticipated to be less than significant). 

 

Significance: Less than significant. 

 

Air Quality Impact-2: Project construction would generate fugitive dust. 

 
This alternative would probably cause somewhat greater impacts from fugitive dust since more 
earth-moving, stockpiling, and construction would occur in the East Bahia area, closer to Bahia 
residences.  The length of time required to transport materials from one part of the site to another 
would be less than the proposed project.  However, the reduction in material removed from the 
East Bahia peninsulas would not necessarily translate to a shorter construction period since this 
alternative involves more complex balancing of fill and compaction at East Bahia.  This impact 
is expected to be less than significant due to wetness of site soils, short period, and prevailing 
wind direction. 
 
Significance: Less than significant 
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7.3.1.4 Alternative 2 (No Fill Removal from East Bahia) 
Under Alternative 2, all material excavated from the East Bahia peninsulas (approximately 
23,000 cy as in the Proposed Project) would remain in East Bahia and would be used to restore 
tidal marsh, creating seasonal wetlands, and raise the elevation of the uplands by compacting the 
fill on site. The reduced quantity of transported materials would generate reduced air emission 
impacts from construction equipment, but impacts from fugitive dust may be greater in the 
proximity of East Bahia.  Similar to the Proposed Project, Alternative 1 would greatly reduce or 
eliminate pond odors.   

Air Quality Impact-1: Operation of construction equipment and vehicles (worker commute 
trips and truck transport of fill material) during project construction would generate air 
emissions. 
Elimination of trucking through the Bahia community would significantly lower the degree to 
which vehicular emissions would impact sensitive residential receptors.  (Note that the impacts 
from the Proposed Project are already anticipated to be less than significant). 

 

Significance: Less than significant. 

 

Air Quality Impact-2: Project construction would generate fugitive dust. 
This alternative would probably cause somewhat greater impacts from fugitive dust since more 
earth-moving, stockpiling, and construction would occur in the East Bahia area, closer to Bahia 
residences.  The length of time required to transport materials from one part of the site to another 
would be less than the proposed project.  However, the reduction in material removed from the 
East Bahia peninsulas would not necessarily translate to a shorter construction period since this 
alternative involves more complex balancing of fill and compaction at East Bahia.  This impact 
would be greater under Alternative 2 than under the Proposed Project or Alternative 1, but are 
anticipated to be less than significant, cue to the wetness of site soils, short construction period, 
and prevailing wind direction. 
 
Significance: Less than significant 
 
 
7.3.2  Post-Construction Phase Air Quality Impacts 
Air emissions associated with the project would cease at the end of the construction phase.  
There may be limited vehicular activity in the project area associated with maintenance and 
monitoring of the project.  Traffic generated by the post-construction phase of the project is 
expected to be similar to or less than traffic generated by existing maintenance operations.  
Likewise, on-going air quality impacts are expected to be the same or less than the impacts 
historically generated by public usage.  Therefore, these impacts were not further evaluated. 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



Bahia Marsh Restoration Project EIR   
Chapter 8—Noise 
 
 

8-1 

8.0 NOISE 
 
This chapter describes noise in the project area.  Project and regulatory settings provide a context 
for analyzing the effects of the project. The information presented in this section was compiled 
largely from information provided by the CALFED Bay-Delta Program Final Programmatic 
EIS/EIR (Chapter 5, Physical Environment) and the City of Novato General Plan, as well as the 
Federal Aviation Administration (FAA) (http://www.faa.gov/region/aea/noise/measure.htm).  
References to other documents are provided as appropriate. 
 
8.1  AFFECTED ENVIRONMENT 
 
8.1.1  Noise Exposure and Community Noise 
 
Noise is often defined as unwanted sound, and thus is a subjective reaction to characteristics of a 
physical phenomenon.  Researchers have generally agreed that A-weighted sound pressure levels 
(sound levels) are very well correlated with community reaction to noise.  Sound levels can be 
plotted in units of A-weighted decibels (dB), a logarithmic measure of the magnitude of a sound 
as the average person hears it.  The "A-weighting" accounts for the fact that humans do not hear 
low frequencies and high frequencies as well as they hear middle frequencies, and it corrects for 
the relative efficiency of the human ear at the different frequencies.  A logarithmic measure is 
used in order to cover efficiently the wide range of sound magnitudes encountered daily.  
 
Table 8-1 provides examples of A-weighted maximum sound levels associated with common 
noise sources and gives a relative sense of how noise from different types of sources might 
compare.  
 

Table 8-1  Typical A-Weighted Maximum Sound Levels of Common Noise 
Sources 

 
Decibels Description 
130 Threshold of pain 
120 Jet aircraft take-off at 100 feet 
110 Riveting machine at operators position 
100 Shot-gun at 200 feet 
90 Bulldozer at 50 feet 
80 Diesel locomotive at 300 feet 
70 Commercial jet aircraft interior during flight 
60 Normal conversation speech at 5-10 feet 
50 Open office background level 
40 Background level within a residence 
30 soft whisper at 2 feet 
20 Interior of recording studio 

Source:  Bolt, Beranek and Newman 1971. 
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Maximum sound levels and sound exposure levels measure individual sound events that may 
occur only once, or may occur several times during the day in a neighborhood.  The number of 
times these events occur is important in measuring the noise environment.  However, studies 
have shown that human response to noise involves both the maximum level and its duration, so 
the maximum sound level alone is not sufficient to evaluate the effect of noise on people.   
 
One factor that is important in "measuring" a sound environment is the occurrence of sound 
events during nighttime.  People are normally more sensitive to intrusive sound events at night, 
and the background sound levels are normally lower at night because of decreased human 
activity.  Therefore a "penalty" may be added to sound levels which occur during night hours, to 
include these factors.  By convention, a 10 dB penalty is added to sound levels occurring 
between 10:00 p.m. and 7:00 a.m. the following morning.  This 10 dB penalty means that one 
nighttime sound event is equivalent to 10 daytime events of the same level. The 24-hour average 
sound level, including this 10 dB penalty, is known as the day-night average sound level 
(abbreviated Ldn).  Extensive research has found that day-night average sound level correlates 
very well with community annoyance from most environmental noise sources.  
 
Ldn and other commonly used noise descriptors are summarized below: 

 
Leq: The equivalent sound level is used to describe noise over a specified period of time, 

typically one hour, in terms of a single numerical value.  The Leq is the constant 
sound level that would contain the same acoustic energy as the varying sound level, 
during the same time period (i.e., the average noise exposure level for the given time 
period). 

 
Ldn: The day-night average sound level is a 24-hour A-weighted noise exposure level that 

accounts for the greater sensitivity of most people to nighttime noise by weighting 
noise levels at night (“penalizing” nighttime noises).  Noise between 10:00 p.m. and 
7:00 a.m. is weighted (penalized) by adding 10 dB to take into account the general 
annoyance of nighttime noises.   

 
CNEL The Community Noise Equivalent Level, or CNEL, is defined as the 24-hour average 

noise level with noise occurring during evening hours (7:00 p.m. to 10:00 p.m.) 
weighted by a factor of three times, and nighttime hours (10:00 p.m. to 7:00 a.m.) 
weighted by a factor of 10 times.  The CNEL is similar to the Ldn, except that the 
CNEL has the additional evening (7:00 p.m. to 10:00 p.m.) weighting factor.   

 
For the most part, the CNEL and Ldn are used interchangeably.  Both the CNEL and Ldn 
descriptors represent a 24-hour average noise level.  The Ldn descriptor is generally used for 
evaluating traffic noise levels.  For traffic noise levels and community noise levels, the CNEL 
and Ldn generally agree within 0.5 dB to 1 dB. 
 
In adopting a threshold criterion for noise impact, one must keep several important factors in 
mind.  First, a day-night average sound level below 65 dB does not mean that no one is annoyed 
by that level of noise from transportation or construction sources.  Activities which may be 
disrupted by noise events (study, conversation, listening to music, watching TV, solitude, etc.): 
beliefs that such noise could be better controlled; attitudes toward the noise maker, and personal 
fears regarding the source of the noise, are all important factors in people's perception of 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



Bahia Marsh Restoration Project EIR   
Chapter 8—Noise 
 
 

8-3 

annoyance.  Additionally, a small percentage of people are simply more sensitive to noise than 
most other people, while a small percentage are little annoyed even at high noise levels.  A time-
average measure of noise impact, such as day-night average sound level, is also criticized 
because people feel that they are annoyed by individual sound events, rather than some 
"fictitious" average level. Clearly, people are bothered by individual noise events, but their sense 
of annoyance increases with the number of those noise events, and those which occur at night.  
 
The combination of these factors causes different people to interpret sounds as "unwanted" noise 
in different ways.  A measure of noise impact, such as Ldn, provides a reliable indicator of overall 
community response, but does not tell how any single individual will respond.  As a result, there 
is probably no minimum level of transportation noise at which no one is annoyed.   
 
Nevertheless, Ldn remains the best single measure for assessing the effects of noise on 
communities, and allows a standardized and effective means for measuring transportation noise. 
General guidelines for noise compatibility identify day-night average sound levels between 55 
and 65 dB as "moderate exposure" and as generally acceptable for residential use. Above an Ldn 
of 65 dB, these guidelines identify the noise impact as "significant", and this designation is 
currently a factor in decisions to provide federal funds for mitigation projects.  Any compatibility 
guideline, such as a Ldn of 65 dB, must represent a balance between that level which is most 
desirable to protect communities and that which can be achieved with cost-effective mitigation 
measures and available technology (http://www.faa.gov/region/aea/noise/measure.htm). 
 
8.1.2   Existing Noise Conditions in the Project Area 
 
Existing sources of noise in the project area include the Bahia residential community, directly to 
the west of the project, and Gnoss Field (also known as the Marin County Airport) a general 
aviation airport that serves primarily small civilian aircraft and is located 2 miles northwest of 
the project.  Existing noise at the Bahia community is typical of a suburban residential 
community.  On the average 371 airplanes land or take off from Gnoss Field per day.  However, 
only a small percentage of these aircraft pass over the project site; the number being determined 
by wind conditions. 
 
Sensitive noise receptors in the project area include the Bahia residents and nesting birds at the 
project site or immediately adjacent to the site.  Bahia residents are apt to be more sensitive to 
new noise sources because they have specifically chosen to live in a more rural suburban 
environment, on the outskirts of the City of Novato and adjacent to large open space areas, 
perhaps partially to escape the noise of a more urban environment. 
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8.1.2  Regulatory Setting 
 
Noise standards under the CALFED Bay-Delta Program, from which the Bahia Marsh 
Restoration project is tiered, are shown in Table 8-2.    
 

Table 8-2   CALFED Ldn Standards (according to population density) 
 

Location Person/mile2 Ldn 
Rural   
Undeveloped 8 <35 
Partially developed 23 <40 
Suburban   
Quiet 77 <45 
Normal 230 <50 
Urban   
Normal 770 <55 
Noisy 2,300 <60 
Very noisy 7,700 <65 

 
 
According to the City of Novato General Plan, standards for a Novato residential area are <60-65 
dB Ldn for residential areas and <80 dB Ldn for neighborhood parks.  Further, the City of Novato 
directs the following considerations be taken into account when using the City General Plan’s 
Noise and Land Use Compatibility Standards: 

1. The standard for maximum outdoor noise levels in residential areas is an Ldn of 60 dB. 
This standard is applied where outdoor use is a major consideration, such as backyards in 
single family housing developments and recreation areas in multifamily developments. 
This standard should not be applied to outdoor areas such as small decks and balconies 
typically associated with multifamily residential developments, which can have a higher 
standard of 65 Ldn; 

2. The maximum acceptable interior noise level in new residential development required by 
the State of California Noise Insulation Standards is an Ldn of 45 dB. This standard 
continues to be applied to all residential development in Novato; 

3. The Noise and Land Use Compatibility Standards should be reviewed in relation to the 
specific source of noise. These standards are based on measurement systems which 
average noise over a 24-hour period and do not take into account single-event noise 
sources.  Different noise sources yielding the same composite noise exposure do not 
necessarily create the same environment.  Additional standards may be applied on a case-
by-case basis where supported by acoustical analysis to mitigate the effects of single-
event noise sources. 

 
8.2 CRITERIA FOR DETERMINING SIGNIFICANCE OF EFFECTS 
Criteria based on the CEQA Guidelines and standards from CALFED and the City of Novato 
discussed above, as well as professional judgment, were used to determine the significance of 
noise impacts.  The project would have a significant impact on noise if it would: 
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• Expose persons to or generate noise levels in excess of standards established in the local 
general plan or noise ordinance, or applicable standards of other agencies; 

• Expose persons to or generate excessive groundborne vibration or groundborne noise 
levels; 

• Create a substantial permanent increase in ambient noise levels in the project vicinity 
above levels existing without the project; 

• Create a substantial temporary or periodic increase in ambient noise levels in the project 
vicinity above levels existing without the project; or 

• For a project located within an airport land use plan or, where such a plan has not been 
adopted, within two miles of a public airport or public use airport, expose people residing 
or working in the project area to excessive noise levels. 

 
8.3 ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
 
Noise impacts from the proposed project would be limited to the approximately 2 to 6-week 
construction period.  Sources of direct, short-term noise impacts from construction would include 
the following: 

• Heavy equipment operation (Proposed Project and Alternatives 1 and 2) 
• Truck traffic along major access and haul routes associated with hauling fill material 

from East Bahia to Central Bahia (Proposed Project and Alternative 1 only) 
 

Since project noise impacts are anticipated to be minor and short-term, no formal noise analysis 
was conducted for the project.  Instead, a qualitative analysis of construction-related noise 
impacts was performed by comparing this project to the type of construction projects likely to 
produce noise that could exceed established standards or otherwise significantly impact sensitive 
noise receptors in the area. 
 
8.4  CONSTRUCTION PHASE NOISE IMPACTS 
 
8.4.1  Proposed Project 
 
Under the proposed project, construction equipment would extract approximately 23,000 cubic 
yards (cy) of fill materials from the East Bahia peninsulas.  Trucks would transport this material 
to the Central Peninsula of East Bahia and to Central Bahia for use as fill material.  These 
activities and the resulting noise impacts from operation of construction equipment and 
transportation of fill material; would occur over a period of approximately 2 to 6 weeks. 
 
Noise Impact-1:  Construction-related truck traffic noise on Albatross Drive and Topaz 
Drive during construction. 
A total of 1,150 round-trips are estimated to occur within four 40-hour work weeks, or 
approximately 7 truck round trips per hour.  (See Traffic Section 6.3.1 for additional explanation 
of these assumptions.)  This truck traffic could cause an exceedance of the CALFED and City of 
Novato noise standards at residences along Albatross and Topaz or adjacent to these streets.  In 
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addition, noise could be generated by truck engine braking (“jake braking”) on the return trip 
downhill from West Bahia along Topaz Drive. 
 
Significance: Significant, but short-term (four weeks estimated) 
 
Mitigation A for Noise Impact-1:  Restrict truck traffic to the hours between 9am and 6pm. 
This mitigation would lower the Ldn by confining construction-related truck traffic to daytime 
work hours. 
 
Post-mitigation significance.  Less than significant. 
 
Mitigation B for Noise Impact-1:  Instruct the drivers not to use engine breaking on Topaz 
Drive. 
 
Post-mitigation significance.  Less significant 
 
Noise Impact-2:  Construction-related noise from operation of heavy equipment 
Noise would be generated by the use of extraction shovels, dredges, and other associated earth 
removal equipment. 
 
Significance: Significant, but short-term 
 
Mitigation A for Noise Impact-2:  Locate staging and stockpile areas, and supply and 
construction vehicle routes as far away from sensitive receptors as possible. 
 
Mitigation B for Noise Impact-2:  Establish and enforce construction site and haul road 
speed limits. 
 
Mitigation C for Noise Impact-2:  Restrict the use of bells, whistles, alarms, and horns to 
safety warning purposes. 
 
Mitigation D for Noise Impact-2:  Equip all construction vehicles and equipment with 
appropriate mufflers and air inlet silencers. 
 
Mitigation E for Noise Impact-2:  Restrict hours of construction to daylight hours. 
 
Mitigation F for Noise Impact-2:  Locate equipment as far from sensitive receptors as 
possible. 
 
Post-mitigation significance.  Less than significant. 
 
8.4.2 No Project Alternative 
 
This alternative does not involve any construction impacts; therefore, it would not produce noise 
impacts from truck hauling and vehicle/heavy equipment operation. 
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8.4.3 Alternative 1 (Reduced Fill Removal from East Bahia) 
 
Under Alternative 1, approximately 11,000 cy of fill materials excavated from the East Bahia 
peninsulas would be transported to the Central Peninsula of East Bahia and to Central Bahia for 
use as fill material (a 50% reduction of material from the Proposed Project). 
 
Noise Impact-1:  Construction-related truck traffic noise on Albatross Drive and Topaz 
Drive during construction. 
A total of 575 round-trips are estimated to occur within two 40-hour work weeks, or 
approximately 7 truck round trips per hour. (See Traffic section 6.3.3 for additional explanation 
of these assumptions.)  This alternative would reduce the number of weeks required for hauling 
fill through the Bahia community from four weeks (Proposed Project) to two, thereby reducing 
the length of time residents would be exposed to this construction noise.  However, during those 
two weeks, exceedances of the CALFED and City of Novato noise standards at residences along 
Albatross and Topaz or adjacent to these streets are still possible.  Proposed mitigation is the 
same as for the Proposed Project. 
 
Significance: Significant, but short-term (two weeks estimated) 
 
Mitigation A for Noise Impact-1:  Restrict truck traffic to the hours between 9am and 6pm. 
This mitigation would lower the Ldn by confining construction-related truck traffic to daytime 
work hours. 
 
Post-mitigation significance.  Less than significant. 
 
Mitigation B for Noise Impact-1:  Instruct the drivers not to use engine breaking on Topaz 
Drive. 
 
Post-mitigation significance.  Less than significant 
 
Noise Impact-2:  Construction-related noise from operation of heavy equipment 
Noise would be generated by the use of extraction shovels, dredges, and other associated earth 
removal equipment.  This impact would be the same under this alternative and the Proposed 
Project and proposed mitigation is also the same. 
 
Significance: Significant, but short-term 
 
Mitigation A for Noise Impact-2:  Locate staging and stockpile areas, and supply and 
construction vehicle routes as far away from sensitive receptors as possible. 
 
Mitigation B for Noise Impact-2:  Establish and enforce construction site and haul road 
speed limits. 
 
Mitigation C for Noise Impact-2:  Restrict the use of bells, whistles, alarms, and horns to 
safety warning purposes. 
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Mitigation D for Noise Impact-2:  Equip all construction vehicles and equipment with 
appropriate mufflers and air inlet silencers. 
 
Mitigation E for Noise Impact-2:  Restrict hours of construction to daylight hours. 
 
Mitigation F for Noise Impact-2:  Locate equipment as far from sensitive receptors as 
possible. 
 
Post-mitigation significance.  Less than significant. 
 
8.4.4 Alternative 2 (No Fill Removal from East Bahia) 
Under Alternative 2, all material excavated from the East Bahia peninsulas (approximately 
23,000 cy as in the Proposed Project) would remain in East Bahia and would be used to restore 
tidal marsh, creating seasonal wetlands, and raise the elevation of the uplands by compacting the 
fill on site.  This alternative would eliminate noise impacts to Bahia residents from trucking fill 
material from East Bahia through the community to Central Bahia.  However, there would still 
be short-term construction noise impacts from earth-moving activities in East Bahia and 
construction would most likely be concentrated in this part of the project site for a longer time 
(up to 6 weeks approximately). 
 
Noise Impact-2:  Construction-related noise from operation of heavy equipment. Noise 
would be generated by the use of extraction shovels, dredges, and other associated earth removal 
equipment.  This alternative would extensive earth-moving in East Bahia and careful placement 
and grading of excavated fill material.  Construction activities in the East Bahia may therefore 
require more time than under the Proposed Project or Alternative 1.  Since the Bahia residential 
community is closest to East Bahia and is most impacted by noise in this area, this noise impact 
may actually be greater under this alternative than under the Proposed Project or Alternative 1.  
Nevertheless, the impact remains short-term and can be mitigated to less than significant by 
implementing the same measures proposed for the Proposed Project and Alternative 1. 
 
Significance: Significant, but short-term (approximately 6 weeks) 
 
Mitigation A for Noise Impact-2:  Locate staging and stockpile areas, and supply and 
construction vehicle routes as far away from sensitive receptors as possible. 
 
Mitigation B for Noise Impact-2:  Establish and enforce construction site and haul road 
speed limits. 
 
Mitigation C for Noise Impact-2:  Restrict the use of bells, whistles, alarms, and horns to 
safety warning purposes. 
 
Mitigation D for Noise Impact-2:  Equip all construction vehicles and equipment with 
appropriate mufflers and air inlet silencers. 
 
Mitigation E for Noise Impact-2:  Restrict hours of construction to daylight hours. 
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Mitigation F for Noise Impact-2:  Locate equipment as far from sensitive receptors as 
possible. 
 
Post-mitigation significance.  Less than significant. 
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9.0  PUBLIC HEALTH (MOSQUITO ABATEMENT) 
 
This chapter analyzes the public health effects of the project, particularly with regard to 
mosquito abatement.  The chapter discusses historical and existing efforts to monitor and control 
mosquito populations in the project area, as well as regional and site-specific issues pertaining to 
mosquito and disease control as a background for assessing the impacts of the project on 
mosquito populations and mosquito abatement efforts.  Other than potential impacts from 
mosquitoes, the proposed project is not expected to impact public health or safety.  Mosquitoes 
are an important part of the biological food chain for fish and birds.  However, this section 
focuses on public nuisances associated with mosquitoes and diseases, including West Nile Virus 
(WNV), transmitted to humans by mosquitoes. 
 
9.1  AFFECTED ENVIRONMENT 
 
9.1.1  Marin/Sonoma Mosquito & Vector Control Agency  
 
The Marin/Sonoma Mosquito & Vector Control Agency (MSMVCA) maintains a small but 
highly trained unit responsible for the prevention, elimination or control of mosquitoes and other 
arthropods known to be potential carriers of infectious diseases, or presenting a public nuisance.  
The MSMVCA received most of its revenue from property taxes.  In 2004, residents voted to 
expand service to the entire population of both counties.  The area covered grew from 960 to 
2,300 square miles, with a human population of 715,000.  Before the expansion, district 
employees responded to approximately 3,000 service requests from the public each year.  
MSMVCA efforts are primarily focused on controlling mosquitoes that can transmit malaria, 
WNV and several types of encephalitis, or cause a substantial nuisance in surrounding 
communities (MSMVCA website: http://www.msmosquito.com).  
 
The decision to control mosquitoes as a nuisance to human populations is based on a number of 
factors, including the number of service calls received from a given locality, the proximity of 
mosquito sources to population centers, the availability of funds for abatement, the density of 
mosquito larvae present in a mosquito production source, and the number of adult mosquitoes 
captured per night in light traps. Once a recurring mosquito production source has been 
identified, abatement schedules are often adopted and maintained for that source. 
 
9.1.2   Mosquito-Borne Diseases 
 
Compared with the historical levels of mosquito-borne diseases in humans, levels of mosquito-
borne diseases now in California are extremely low.  These diseases, including encephalitis and 
malaria, however, are still present or could be readily reintroduced (Bohart and Washino 1978, 
Sacramento-Yolo County Mosquito Abatement and Vector Control District 1990). 
 
Most recently, the spread of West Nile Virus (WNV) has increased concern over mosquito 
abatement for the protection of wildlife, domestic animals, and humans. WNV is transmitted to 
humans and animals through a mosquito bite. Mosquitoes become infected when they feed on 
infected birds. The California Department of Health Services (CDHS), in collaboration with the 
University of California, Davis, California Department of Food and Agriculture, local mosquito 
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and vector control districts and other state and local agencies, has launched a comprehensive 
surveillance program to monitor for WNV in California.  
 
WNV has been detected in animals in numerous northern California counties.  In Marin and 
Solano counties, as of November 16, 2005, a total of 89 birds had tested positive for WNV, one 
of which was found close to the project site (in the Cemetery Marsh area directly west of the 
site).  No human cases of WNV have been reported within Marin and Solano counties (personal 
communication with Eric Hawk, Project Supervisor and Field Biologist, MSMVCA, dated 
November 18, 2005).  
 
9.1.3   Mosquito Species in the Project Area 
 
The primary mosquitoes produced in Marin and Solano counties are encephalitis mosquito 
(Culex tarsalis), winter salt marsh mosquito (Ochlerotatus squamiger, formerly Aedes 
squamiger), salt marsh mosquito (Ochlerotatus dorsalis, formerly Aedes dorsalis), and winter 
marsh mosquito (Culiseta inornata) (personal communication with Eric Hawk, Project 
Supervisor and Field Biologist, MSMVCA, dated November 18, 2005).   
 
O. squamiger and O. dorsalis have long flight ranges (up to 30 miles), are very aggressive biters 
of humans and other animals, and have been known to carry California encephalitis.  A few 
specimens of O. squamiger found in pools in southern California have tested positive for WNV, 
however this species is not considered a primary WNV vector.  In general, O. squamiger and O. 
dorsalis are considered less likely to carry diseases than fresh or brackish marsh mosquitoes.  
However, all mosquitoes can cause allergic reactions in certain humans and are generally 
considered a nuisance (www.msmosquito.com).   
 
C. tarsalis and C. inornata prefer fresh to brackish water, and cause more localized problems.  
C. tarsalis is a potential carrier of WNV and St. Louis encephalitis, among other diseases.  C. 
inornata can also carry WNV (www.msmosquito.com).  The control of the latter two species is a 
high priority (personal communication with Eric Hawk, Project Supervisor and Field Biologist, 
MSMVCA, dated November 18, 2005).  
 
9.1.4   Favorable Environmental Conditions for Mosquitoes 
 
All species of mosquitoes require standing water to complete their growth cycle; therefore, any 
body of standing water represents a potential mosquito breeding site.  Areas that pond surface 
water but are flushed by daily tides are not stagnant for periods sufficient for mosquito larvae to 
mature; therefore, such areas are not likely to be mosquito production sources.  Similarly, ponds 
that are subject to constant wind-driven wave action are also unlikely to produce many 
mosquitoes. 
 
Water quality affects the productivity of a potential mosquito-breeding site. Typically, greater 
numbers of mosquitoes are produced in water bodies with poor circulation, higher temperatures, 
and higher organic content (and therefore with poor water quality) than in water bodies having 
good circulation, lower temperatures, and lower organic content (Collins and Resh 1989). 
Irrigation and flooding practices may also influence the level of mosquito production associated 
with a water body.  Typically, greater numbers of mosquitoes are produced in water bodies with 
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water levels that slowly increase or recede than in water bodies with water levels that are stable 
or that rapidly fluctuate.  Emerging vegetation in standing ponds also provides good mosquito 
protection and habitat.  Additionally, the types of vegetation growing in standing ponds can have 
major effects on mosquito production. For instance, mosquitoes will not reproduce in areas with 
an abundance of California cordgrass, but they will reproduce in areas growing saltgrass and 
pickleweed (Maffei, Wes. Manager. Napa County Mosquito Abatement District. Napa, 
California. March 4, 2002—telephone conversation cited in Napa River Salt Marsh Restoration 
Project Draft Environmental Impact Report/Environmental Impact Statement, Jones & Stokes; 
February 2003). 
 
Mosquitoes are adapted to breed during periods of temporary flooding and can complete their 
life cycles before water evaporates and predator populations become well established.  Poor 
drainage conditions that result in ponding water and water management practices associated with 
the creation of seasonal wetlands for waterfowl use result in the types of flooding that can 
produce problem numbers of mosquitoes. Permanent bodies of open water that have good water 
quality (good circulation, low temperatures, and low organic content) typically sustain stable 
nutrient content and support rich floral and faunal species diversity, including mosquito 
predators and pathogens.  Wave action across larger bodies of water physically retards mosquito 
production by inhibiting egg-laying and larval survival (Maffei, Wes. Manager. Napa County 
Mosquito Abatement District. Napa, California. March 4, 2002—telephone conversation cited in 
Napa River Salt Marsh Restoration Project Draft Environmental Impact Report/Environmental 
Impact Statement, Jones & Stokes; February 2003). 
 
9.1.5   Existing Conditions in the Project Area 
 
Standing water at the site provides mosquito breeding habitat and the proximity of the Bahia 
community to a mosquito source has made this an ongoing public health concern in the past.  
The former pump at the site helped with water management and therefore helped to keep 
mosquito populations down in the area.  When the pump collapsed (shortly after MAS/DFG 
acquired the property in 2003), the MSMVCA was required to increase its mosquito abatement 
efforts at the site.  In recent years, the MSMVCA has routinely sprayed the site with larvaecide.  
In 2004, sprayings took place approximately every week using an air boat.  Helicopter sprayings 
have also been used in the past (personal communication with Eric Hawk, Project Supervisor and 
Field Biologist, MSMVCA, dated November 18, 2005).  The worst mosquito conditions occur 
on site as water levels recede and vegetation begins to emerge, creating prime mosquito habitat.  
As noted above, mosquitoes appear to prefer saltgrass and pickleweed vegetation for breeding.  
Therefore, areas of the site that contain pickleweed, such as Mahoney Spur, tend to pose a 
greater mosquito concern. 
 
Within the past year, the MSMWCA has observed a significant decline in mosquito populations 
at the site.  They have received few calls from the Bahia community and this is the first year in 
many that the agency has not sprayed larvaecide.  The agency attributes the noticeable decline in 
mosquitoes in the project area to the deeper and year-round persistence of water on-site, due to 
overtopping of the levees.  The deeper water at the site also leads to greater wind-wave action 
and this also inhibits mosquito reproduction (personal communication with Eric Hawk, Project 
Supervisor and Field Biologist, MSMVCA, dated November 18, 2005).   
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9.2  CRITERIA FOR DETERMINING SIGNIFICANCE OF EFFECTS 
 
The project would be considered to have a significant impact if habitat changes would 
necessitate substantially increasing levels of mosquito abatement programs to maintain mosquito 
populations at pre-project levels.  Habitat changes that could result in a substantial decline of 
available mosquito breeding habitat or greater efficiency of the two-county MSMVDA program 
could result in beneficial impacts for public health. 
 
9.3  ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
 
9.3.1   Proposed Project 
 
A stated objective of the Proposed Project is to minimize the conditions favorable for mosquito 
production by developing appropriate hydrologic regimes.  Lowering and breaching the levees 
will re-introduce tidal flow to the project site, thereby reducing the quantity of small pools of 
standing water with dense vegetation which offer prime mosquito breeding habitat.  Better water 
circulation, more wind-wave action, lower water temperatures, reduced organic content and 
emergent vegetation, and more saline water are all expected to reduce mosquito reproduction.  
Reducing the mosquito problem at the site will also reduce the burden on the MSMVCA to 
provide mosquito abatement.  The Proposed Project will not impact the numbers of people who 
visit the site or come into contact with mosquitoes.  Recreational users of the site are now, and 
are expected to remain, primarily local Bahia residents.  The Proposed Project will therefore 
result in a beneficial impact to public health and no mitigation is required. 
 
 
9.3.2   No Project Alternative 
 
This alternative would retain existing conditions for mosquito production.  Although there 
already appears to be limited tidal exchange occurring at the site (from levee overtopping), 
however, compared to the Proposed Project, the No Project Alternative would result in less water 
circulation, less wind-wave action, higher temperatures, higher organic content and emergent 
vegetation, and less saline waters, all of which are more favorable conditions for mosquitoes. In 
the long term, lack of maintenance for levees would result in the levees being breached and the 
site opened to tidal influence, creating conditions less favorable for mosquitoes.  Therefore, the 
end result would be similar to the Proposed Project, but it may take considerably longer for full 
tidal exchange to occur under the No Project..  
 
Public Health Impact-2.  Compared to the Proposed Project, the No Project Alternative 
would result in less water circulation, less wind-wave action, higher temperatures, higher 
organic content and emergent vegetation, and less saline waters, all of which are more 
favorable conditions for mosquitoes. 
 
Significance:  Since this impact is equivalent to existing conditions and the alternative will result 
in the project not being implemented, it is considered less than significant and no mitigation 
measures are proposed. 
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9.3.3  Alternative 1 (Reduced Fill Removal from East Bahia) 
 
Alternative 1 is anticipated to have a beneficial impact on public health, similar to the Proposed 
Project. 
 
9.3.4  Alternative 2 (No Fill Removal from East Bahia) 
 
Alternative 2 is anticipated to have a beneficial impact on public health, similar to the Proposed 
Project. 
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10.0  AESTHETICS  
 
This chapter describes the existing visual setting of the project area, including the visual 
character of Marin County and the project area and views of the project site from surrounding 
areas.  The chapter then analyzes the impacts of the Proposed Project and three alternatives on 
the visual character and views of the project site.   
 
10.1.  AFFECTED ENVIRONMENT 
 
10.1.1   Visual Character of Marin County 
 
Marin County offers a pleasing variety of dramatic coastlines, forested hills and mountains, and 
lowland marshes and agricultural lands.  A large percentage of the County is preserved as scenic 
land or recreation land by various public agencies (e.g., USFS, BLM, and state and county 
agencies).  “Scenic land” is defined in Section 65561 of the Government Code of California as 
“open space land which possesses outstanding scenic qualities worthy of preservation.”  
“Recreation land” is “any area of land or water designated on the state, or any regional or local 
open space plan, as open space land and which is actively used for recreation purposes and open 
to the public for such purposes with or without charge.”  
 
Marin County’s natural beauty is often cited as a contributing factor to the high quality of life 
experienced by residents of the County, recreationists visiting the County, and small businesses 
seeking to relocate to the County.  It is therefore important that the County develop in a manner 
that retains these characteristics.  
 
10.1.2   Visual Character of the Project Area 
 
The project is set within the North San Francisco Bay region.  South of the site is a residential 
community, partly extending into woodland hills dominated by blue oaks.  To the north and east 
are fringe marshes and waterways (Black John Slough on the north, the Petaluma River on the 
east), beyond which lie extensive areas of diked baylands, used largely for agriculture, open 
space, and wildlife conservation.  Although the site is within the Novato city limits and is less 
than 3 miles from downtown Novato, it retains a rural character.   
 
The East Bahia portion of the site is visible from State Route (SR) 37 as it crosses over the 
Petaluma River to the southeast.  West Bahia is also partially visible across the Petaluma Marsh 
Wildlife Area (Rush Creek and Cemetery Marshes) from U.S. Highway 101 (US 101) to the 
west.  The entrance to the Bahia residential community provides sweeping views from the crest 
of Bahia Drive of the entire project site, plus Black John Slough, the Petaluma River and lands 
beyond.  Portions of the site are also somewhat visible from Bahia residences, particularly those 
on the side of Topaz Drive and Santana Road facing the West Bahia HOA Lagoon and those on 
the hillsides facing north towards the site.  Views from some of the side streets off Topaz are 
obscured.  The Topaz and Santa Bahia Parks (see Chapter 11, Recreation) look out primarily 
onto the West Bahia Lagoon, although there may be limited views of portions of the project site 
beyond the lagoon.  A maintained trail along the southern edge of West Bahia, skirting the blue 
oak woodlands, provides views of that portion of the site, and casual trails on the East Bahia 
peninsulas offer additional views of the site.   
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Since the failure of the on-site pump, the project site has remained largely inundated for most or 
all of the year.  This large area of open water creates a striking visual impression, especially in 
the early morning and late afternoon periods when its reflective quality is increased.   
 
10.2  CRITERIA FOR DETERMINING SIGNIFICANCE OF EFFECTS  

 
Visual impacts consist of negative changes from existing to post-project landscape character.  
These changes are the result of introducing foreign elements of line, form, color and texture to 
the existing landscape.  New sources of light and glare are also considered visual impacts.  The 
magnitude of the impact is usually related to the relative scale of the change, to the sensitivity of 
the viewing population, and to exposure time.  The distinctiveness of an existing landscape 
contributes to sensitivity and impact significance. 
 
Visual impacts must be evaluated from community perspectives.  For instance, nighttime light or 
glare created by development set in an urban or suburban environment might not generate the 
same impact it would in a rural community.  Impacts to viewsheds can differ significantly from 
urban and suburban environments to rural areas where vistas may be mostly undisturbed.  
 
Appendix G of the CEQA Guidelines, the CEQA Environmental Checklist, poses the following 
questions to be considered in determining whether the project would cause significant visual 
impacts.  The Proposed Project would have a significant impact on visual resources if it would:  

• Have a substantial adverse effect on a scenic vista; 
• Substantially damage scenic resources, including, but not limited to, trees, outcroppings, 

and historic buildings within a scenic highway;  
• Substantially degrade the existing visual character or quality of the site and its 

surroundings; or 
• Create a new source of substantial light or glare which would adversely affect day or 

nighttime views in the area. 
 
10.3  ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES  

 
Evaluation of the Bahia Marsh Restoration Project with respect to the CEQA criteria listed above 
leads to the conclusion that the Proposed Project and project alternatives would not cause 
significant visual impacts.   
 
10.3.1  Proposed Project 
 
A site visit and preliminary analysis of aerial photography did not reveal any scenic resources in 
the areas designated for tidally influenced inundation.  Scenic resources such as trees, rock 
outcroppings, and hills occur in the uplands adjacent to the Proposed Project.  It is not 
anticipated that the project would affect such resources.  Land acquisitions already completed 
ensure the adjacent uplands will be preserved. 
 
The Proposed Project would not obstruct any major viewsheds, result in substantial permanent 
changes to existing views, or degrade the existing visual character or quality of the site.  As 
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noted above, the project site is visible from SR 37, a California Department of Transportation 
(CalTrans) eligible “scenic roadway” in Marin and Sonoma Counties (CalTrans 2000).  
Currently, views of the site from SR 37 and elsewhere consist primarily of estuary, marsh, 
agricultural lands, and oak woodlands.  The restoration project will not cause permanent adverse 
effects to scenic vistas from this roadway.   
 
Development of marsh habitat will involve flooding the project site to create the conditions 
necessary for colonization by marsh vegetation.  Creation of new areas of open water could 
create additional reflective light and glare.  However, the site is already flooded a good portion 
of the year and any additional light or glare that would occur is not likely to impact nearby 
residents or motorists on SR 37.   
 
As the project proceeds, portions of the site will be graded to permit tidal inundation and marsh 
development.  De-vegetated ground at the site will be temporarily visible from roads and 
residences in the immediate vicinity.  Due to tidal inundation and colonization by pioneer and 
early successional vegetation, temporary de-vegetation of graded sites will be inconspicuous.  As 
the site restoration matures, a scenic view of marsh habitat will evolve.  Permanent visual 
changes to the site as a result of implementing the Proposed Project will be compatible with the 
surrounding viewshed.   
 
Changes in site vegetation, as well as changes in the birds and wildlife frequenting the site would 
have subtle indirect visual effects.  It cannot be clearly said whether these changes would be 
positive or negative.  Permanent visual changes to the site as a result of implementing the 
Proposed Project would be compatible with the surrounding viewshed.  To the extent that the 
aesthetics of the project area are enhanced by the presence of an abundance and diversity of birds 
and other wildlife, alternatives that support an abundance and diversity of wildlife are most 
likely to have a positive visual impact. 
 
Construction equipment and vehicles at the project site would cause temporary impacts to the 
quality of project area views.  However, because these impacts would be very limited in extent 
and duration, they are deemed less than significant. 
 
Visual Impact-1.  Impacts to views of the project site resulting from changes in wildlife 
populations.  The project areas would continue to support an abundance and diversity of birds 
and other wildlife.  Therefore, the quality of the visual setting, which relies to some extent on 
this diversity and abundance of wildlife, would not be significantly impacted. 
 
Significance:  Less than significant. 
 
Visual Impact-2.  Temporary impacts to views of the project site resulting from de-
vegetated ground in graded portions of the site.  As noted above, this impact will be short-
term as the site is rapidly colonized with pioneer and early successional vegetation.  Use of fill 
from the East Bahia site and implementation of measures included in the project Vegetation 
Management Plan (VHMP; e.g., construction of marsh nuclei clusters) will further speed plant 
colonization and are believed to reduce the impact to less than significant. 
 
Significance:  Less than significant. 
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Visual Impact-3: Temporary impacts to views of the project site resulting from the 
operation of heavy construction equipment, vehicles, and material storage.  As noted above, 
this impact would be temporary and the project is not located in a designated scenic area.  
Therefore, this impact is deemed less than significant. 
 
Significance:  Less than significant. 
 
10.3.2   No Project Alternative 
 
The No Project Alternative would not cause visual impacts.  The No Project Alternative would 
not result in the improvements to wildlife diversity and abundance anticipated under the 
Proposed Project and Alternatives 1 and 2.  Therefore, the indirect visual benefits that could 
result from each of those alternatives would not apply to the No Project Alternative.   
 
10.3.3  Alternative 1 (Reduced Fill Removal from East Bahia) 
 
Visual impacts under Alternative 1 are anticipated to be the same or nearly the same as those 
under the Proposed Project.  There will not be as much East Bahia fill available for restoration 
purposes under this alternative.  This may have some impacts on wildlife diversity and 
abundance.  It may also reduce the extent and duration of construction phase impacts, compared 
to the Proposed Project, to a small degree.   
 
10.3.4  Alternative 2 (No Fill Removal from East Bahia) 
 
Visual impacts under Alternative 2 are anticipated to be the same or nearly the same as those 
under the Proposed Project and Alternative 1.  East Bahia fill will not be available for restoration 
purposes in Central Bahia under this alternative.  This may have some impacts on wildlife 
diversity and abundance.  Since greater earth-moving activities would occur within East Bahia, 
Alternative 2 is not expected to reduce the extent and duration of construction phase impacts, 
compared to the Proposed Project and Alternative 1.   
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11.0 RECREATION AND PUBLIC ACCESS 
 
This chapter provides analysis of recreation and public access effects of the project. This chapter 
includes regional and project settings to provide a context for analyzing the effects of the project. 
Sources of information used in this chapter include applicable documents from the City of 
Novato and the Marin County General Plans. 
 
11.1 AFFECTED ENVIRONMENT 
 
In the past, land uses at the project site have included open space, wildlife conservation, and 
recreation Future uses will consist primarily of open space and wildlife conservation.  Public 
access for recreational use of the site will be allowed, but is not a planned major use of the site.  
The project site is, by design, removed from development for housing, commercial or industrial 
uses although it is adjacent to a housing development. Public access to the site would be allowed 
for the following recreational uses: fishing (including subsistence fishing but excluding 
commercial fishing), walking, hiking, bird watching, jogging and guided nature tours.  The 
project site adjoins or is near to bicycle and foot trails, shallow waterway used for recreational 
and public access, and open space refuge.  
 
Within the immediate project vicinity are the Bahia Parks and the Bahia Homeowner Association 
(HOA) Community Center. The Bahia Parks include six mini-parks with playgrounds and small 
lawn areas, located along Topaz Drive and Santana Road.  These parks, which allow public 
access to the shoreline of the West Bahia Lagoon, are operated and maintained by the City of 
Novato.  Two of the mini-parks have small docks with no vehicle access or dedicated parking.  
These docks were originally intended to allow visiting boats from outside the Bahia area to 
temporarily dock and allow boating access for residents within the Bahia community without 
their own private docks.  In addition to the public docks, some Bahia residents along the lagoon 
have private boat ramps and/or docks, and the Bahia HOA installed a boat ramp on the north side 
of the lagoon for private use.  Since the lagoon and HOA channel have silted in, private and 
public boat access is no longer available.  The Community Center has a swimming pool which is 
located outside a community recreation/meeting building.  These facilities are open to HOA 
members only. The pool is fenced and supervised during the hours of use by HOA employees 
and volunteers. 
 
Marshland access can create impacts for sensitive plants, birds, and other wildlife.  The Marin 
Audubon Society (MAS) controls access to the project site and allows informal walking and 
leashed dogs.   Marshland access can create impacts for sensitive plants, birds, and other 
wildlife. There are currently only casual hiking trails within the project site or immediate vicinity 
of the Bahia community.  A designated trail runs along the south shore of Central and West 
Bahia on MCOSD land, moving in and out of the blue oak woodlands that line that shore.  
Casual trails also run along the edge of the Western and Central peninsulas in East Bahia. 
Additional casual foot paths branch out along all three East Bahia peninsulas.  These trails and 
paths have been used primarily by Bahia residents for walking/jogging, dog walking, and 
wildlife viewing.   
 
In the greater project region, the City of Novato identifies 30 parks and 17 additional recreational 
facilities within its jurisdiction (http://www.cityofnovato.org/parks/parks.cfm).  The Bahia Parks 
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are the only parks north of Atherton Avenue and East of Highway 101. Stafford Lake County 
Park is the only facility that has water access and it is to a fresh water lake that is over 10 miles 
from the Bay.  Other parks and facilities listed on the City of Novato website are not discussed 
further in this EIR as they are different types of resources than the project site.  These facilities 
have little bearing on the project site and, likewise, current and future recreational use of the 
project site has little bearing on these facilities. 
 
Of greater import for the analysis of project recreational impacts are other existing wildlife 
refuges, open space areas, and nature trails in the project region.  DFG maintains and administers 
the Petaluma Wildlife Area in the region.  The nearby subunits of this wildlife area are:  

• The Green Point Unit, adjacent to the project site 
• Day Island Unit, 2 miles southeast 
• Rush Creek Unit, 3 mile west 
• Burdell Unit, near Gnoss Field and north of Black John Slough 
• Novato Creek Unit, 4 miles southwest 

 
These units include open bay/tidal marsh, mud flats, and seasonal and managed wetland habitats 
and offer environmental education, fishing, limited seasonal hunting, interpretation, 
photography, and wildlife observation. The units are open during daylight hours.  The three open 
spaces in the region are:  

• Rush Creek open space preserve, 2 miles west of the project 
• Deer Island open space preserve, 3 miles southwest 
• Mt. Burdell open space preserve, 4 miles west 

 
The open spaces were purchased and are maintained by MCOSD and the Marin Community 
Foundation.  These habitats are managed to protect and enhance their natural, undeveloped 
character while accommodating educational activities and trail-oriented uses such as hiking, 
horseback riding and mountain bicycling.  
 
The northern portion of the San Francisco Bay Trail is proposed to travel along State Route 37 
(SR 37), which is about 1.5 miles due south of the project site.     
 
11.2 CRITERIA FOR DETERMINING SIGNIFICANCE OF EFFECTS 
 
The impacts of the project on recreation and public access were analyzed qualitatively Criteria 
based on the State CEQA Guidelines and professional judgment were used to determine the 
significance of impacts. The proposed project would have a significant impact on recreation and 
public access if it would:  

• Increase the use of existing neighborhood and regional parks or other recreational 
facilities such that substantial physical deterioration of the facility would occur or be 
accelerated 

• Include recreational facilities or require the construction or expansion of recreational 
facilities which might have an adverse physical effect on the environment 

• Create a public nuisance or safety hazard. 
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11.3 ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
 
The Bahia Marsh Restoration Project is part of the San Francisco Bay Goals Project and part of 
an overall effort to preserve and restore the Bay wetlands, for wildlife conservation and human 
recreation.  All four alternatives considered in this EIR would be consistent with policies and 
plans pertaining to recreational use of the project area.   
 
During project construction (Proposed Project and Alternatives 1 and 2), access to the project 
site will be restricted for a period of two to six weeks.  In addition, construction truck traffic 
through the Bahia community would create a temporary safety hazard for users of neighborhood 
parks. 
 
Public access to the project site for recreational use would not permanently change under any of 
the alternatives.  Improvements to wildlife abundance and diversity, as well as a reduction in 
pond odors and mosquito habitat, anticipated under the three restoration alternatives (Proposed 
Project), would make recreational use of the site more attractive.  However, the project site does 
currently and would in the future primarily serve recreational needs of the local Bahia 
community.  None of the proposed alternatives would promote an increase in the use of 
recreational facilities such that substantial physical deterioration of a recreational facility would 
occur or be accelerated.  
 
11.3.1  Construction Phase Recreation and Public Access Impacts 
 
11.3.1.1  Proposed Project 
 
As noted above, construction of the Proposed Project would temporarily impact public access to 
the project site for recreational use.  Casual trails, used primarily by residents of the Bahia 
community, would be temporarily unavailable.  The duration of this impact would be two to six 
weeks.  These trails would cease to exist upon project completion. 
 
Initial construction mobilization may temporarily impede access to the HOA Community Center 
and the pocket parks of the neighborhood.  However, construction staging would be located at 
the project site and, following the initial mobilization period (1 to 2 days), the project should not 
impact access to these recreational facilities.  Since this impact is very minor, it is not evaluated 
further here.   
 
Increased truck traffic along Topaz Drive during project construction could also create a short-
term safety hazard for children and other users of neighborhood parks located on Topaz Drive.  
This impact is also dealt with under Traffic Impact-2 (see Chapter 6).   
 
Recreation Impact-1: Truck Traffic along Topaz Drive will create a safety hazard for the 
users of Topaz and Santana Parks.  The increased truck traffic during construction along 
Topaz Drive will create a pedestrian safety hazard along the street boundaries of Topaz and 
Santana Parks. 
 
Significance: Significant 
 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



 

Bahia Marsh Restoration Project EIR   
Chapter 11—Recreation and Public Access 

11-4 

Mitigation for Recreation Impact-1:  Post construction barriers (two level tapes) along the 
street boundary of the parks during the time of construction and pre-construction 
notification of the neighborhood. 
Post-mitigation Significance:  Less than significant (this mitigation would be sufficient to avoid 
provide a safe environment for the two parks along Topaz Drive).   
 
11.3.1.2 No Project Alternative 
 
The No Project Alternative does not involve construction and therefore would not cause any 
construction-phase recreation or public access impacts.  
 
11.3.1.3 Alternative 1 (Reduced Fill Removal from East Bahia) 
 
Impacts and mitigation for Alternative 1 would nearly the same as those for the Proposed 
Project.  Since this alternative reduces the number of trucks hauling fill material through the 
Bahia community, the safety hazard to users of neighborhood parks would be somewhat reduced. 
 
11.3.1.4 Alternative 2 (No Fill Removal from East Bahia) 
 
This alternative does not involve the trucking of materials through streets close to existing pocket 
parks or playgrounds.  Therefore, Alternative 2 would not cause any recreation or public access 
impacts.   
 
11.3.2  Post Construction Phase Recreation and Access Impacts 
 
All construction truck traffic will cease at the end of the construction phase. There may be 
limited vehicular activity in the project area associated with maintenance and monitoring of the 
project, as well as with limited recreational use and levee maintenance.  
 
Following construction, there would be no change to the existing provisions for public access 
and recreational use of the project site.  MAS and the California Department of Fish and Game 
(DFG) do not propose to formalize or improve any of the existing informal trails on the site and 
most existing trails will become inaccessible following tidal restoration on the East Bahia 
peninsulas.  However, since access to those trails is not currently protected, this is not considered 
a project impact.  The restoration alternatives (Proposed Project and Alternatives 1 and 2) would 
all improve existing problems with odors and mosquito habitat at the project site, making the site 
more attractive for recreational use.  Improvements to the productivity and diversity of habitat 
and wildlife, including improved habitat for special-status species, would improve recreational 
wildlife viewing opportunities at the site.  The site is expected to primarily serve the recreational 
needs of the local Bahia community and is not expected to attract many outside visitors. 
 
Under the No Project Alternative, public access and allowed recreational use of the project site 
would remain unchanged.  However, ongoing or worsening problems with odors and mosquitoes 
could make the site less attractive for recreational use by Bahia residents. 
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12.0  CULTURAL RESOURCES 
 
This chapter assesses the effects of the proposed project on cultural resources, including districts, 
sites, buildings, structures, and objects that contain evidence of past human activities. 
 
12.1  AFFECTED ENVIRONMENT 
 
12.1.1   Prehistory 
 
People inhabited the project area for at least 11,000 years prior to the arrival of Spanish explorers 
to California in the 16th century.  Until around 9,000 years before present  (YBP), populations 
throughout California were small and the subsistence economies emphasized the capture of big 
game.  From 9,000 to 4,000 YBP, advances in technology enabled more efficient use of certain 
plant foods, including grains and plants with hard seeds, and subsistence economies began to 
diversify.  From 4,000 YBP until historic times, population densities increased and people began 
to occupy and use virtually all ecological niches in California.  These populations became more 
sedentary, settling in larger villages, and the archaeological record shows evidence of increasing 
social stratification, ceremonialism, and long-distance trading activity (Chartkoff and Chartkoff 
1984).   
 
In the San Francisco Bay Area, prehistoric archaeological sites (habitation, temporary camp or 
task-specific sites) are found in the uplands surrounding extensive former marsh, usually above 
40 feet in elevation.  Aboriginal people like the European settlers who followed them, selected 
higher ground for camp sites and more permanent settlement.  The higher ground afforded some 
protection from flooding and provided a good vantage point for viewing the surrounding area. 
 
12.1.2  Ethnography 
 
Inhabitants of the project area at the time of European contact were the Coast Miwok peoples.  
The term “Miwok” refers to an ethnographic grouping of people who shared similar cultural and 
linguistic traits, and does not refer to a politically unified entity. The Coast Miwok, with their 
territory centered in Marin and Sonoma counties, were closely related linguistically to the Lake 
Miwok to the north.  The Coast Miwok population prior to European contact has been estimated 
at 1,500 to 2,000 persons (Kroeber, 1925; Cook, 1943).  By the early 1930s, only three 
individuals predominantly Coast Miwok in blood were known to exist.   
 
Large Miwok villages were governed by a non-hereditary headman, but there was no overall 
tribal organization amongst the Coast Miwok.  Miwok villages in the project region that existed 
at the time of European contact included olompolli (a State Historic Park), located approximately 
3 miles northwest of the project site, and coik ?eice(? [sic], located directly south of downtown 
Novato and approximately 3 miles southwest of the site.  The Coast Miwok economy was based 
on a combination of fishing, hunting, and gathering, and relied upon a diversity of resources.  
Marine foods and acorns were particularly important to Coast Miwok subsistence.  
Archaeological evidence from a time period that immediately precedes the historic period 
indicates that a highly developed monetary system, based on the exchange of disk clam-shell 
beads, had developed and that there was considerable trade between the Coast Miwok, Southern  
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Pomo, and other groups. 
 
12.1.3   History 
 
The first known European contact in Coast Miwok territory was made by the landing party of Sir 
Francis Drake, whose English ship, the Golden Hinde, arrived either in the vicinity of Drakes 
Bay and Bolinas Bay on the coast or at Point San Quentin within San Francisco Bay in 1579.  
Drake was followed 16 years later by Rodriguez Cermeno, who sailed from the Phillipines on the 
Spanish ship San Augustin, arriving at Drakes Bay in 1595.  Extensive Spanish exploration of the 
San Francisco Bay and northern California began around 1769 with the expedition of Gaspar de 
Portola.  In 1776, the Spanish ship the San Carlos, commanded by Fernando Quiros, made its 
second exploration of San Francisco Bay and sent the first recorded expedition up the Petaluma 
River in hopes of finding a navigable connection to Bodega Bay.   
 
The mission and presidio at San Francisco were established in 1776 and the missions in San 
Rafael and Sonoma were established some years later (1817 and 1823, respectively), partly in 
response to the Russian establishment of Fort Ross in 1812 and subsequent Russian settlement 
on lands north of San Francisco Bay.  General Vallejo built the Petaluma Adobe and established 
a cattle ranch there in 1833-34, following an early exploration of that area (in 1823) by Father 
Jose Altimira.  The Spanish carried out the forced evangelization of the Coast Miwok from the 
missions at San Francisco, San Rafael, and Sonoma.  This, together with European-introduced 
diseases, such as smallpox, had a devastating effect on the Coast Miwok population. 
 
Mexico achieved independence from Spain in 1821 and the following year, California was 
declared a territory of the Mexican republic. In 1834, the Mexican government secularized the 
missions and divided their vast holdings into individual land grants, or ranchos, opening the way 
for the emergence of a new landed elite, who introduced large-scale cattle ranching in California.  
Land grants in the Novato region were handed out to five recipients:  Corte Madera de Novato to 
Scotsman John Martin, Rancho de San Jose to Ignacio Pacheco, Rancho Nicasio to Don Pablo de 
la Guerra and John Cooper, Rancho Olompali to the last Coast Miwok chief Olompali, and 
Rancho de Novato to Fernando Feliz.   
 
Commercial activity between the United States and California increased during the Mexican 
Period, and the region experienced an influx of overland trappers and mountain men in search of 
beaver and other fur-bearing animals.  Tensions between the new arrivals and native Californians 
intensified and hostility between the U.S. and Mexican governments culminated in outbreak of 
the Mexican War in 1846.  The conflict was marked by repeated American land and naval 
victories, and formally ended with the signing of the Treaty of Guadalupe Hidalgo in February 
1848 and the cession of California to the United States.  
 
Just over a week before the signing of the Treaty of Guadalupe Hidalgo, James Marshall 
discovered gold in the Sierra Nevada foothills while constructing a sawmill for John A. Sutter.  
Marshall’s discovery led to a massive incursion of miners, prospectors, and settlers into 
California known as the Gold Rush (1848–1852). Although the gold seekers converged primarily 
on the interior mining country, the coastal regions attracted scores of merchants and settlers, who 
sought to take advantage of California’s emerging maritime and agricultural economies.   
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In 1850, J.E. Lockwood came to Petaluma from San Francisco to try his hand at the market-
hunting business that was booming in response to the need for fresh meat, and Petaluma soon 
became the main shipping point to San Francisco.  Ships carried meat, agricultural products, and 
produce from the fruit production industry that soon sprouted up in the area.  River transportation 
formed the backbone of subsequent commercial and industrial development (including ship 
building, hide tanning, railroad and road construction, banking and soap manufacturing) in the 
project area.  New Town, later known as Novato, vied with Petaluma for control of the river 
shipping industry, but ultimately the upstream location won out. 
 
As noted by Stillinger (1982), “…the shallowness and meandering course of the Petaluma River 
has been a continual problem to navigation.”  The first recorded modification of the Petaluma 
River channel was in 1862 and involved a steam dredge to deepen and straighten a portion of the 
river.  Extensive dredging and other modifications of the river and its tributaries followed, much 
of it carried out by Chinese laborers.  The spoils from extensive dredging projects were used to 
fill the adjacent marsh lands and to construct an extensive system of levees that opened up 
additional areas for agricultural production.  By the end of the 19th century, shipping by rail had 
largely replaced shipping by river and the primary use of the Petaluma River was for recreational 
boating. 
 
In 1844, the original recipient of the Rancho de Novato land grant, Fernando Feliz, sold the 
rancho to Jacob Leese, General Vallejo’s brother-in-law in exchange for a small herd of 
livestock (110 cows, 50 bulls, 25 calves, 25 mares, and a stallion).  The land changed hands 
numerous times over the next decade, finally landing in the hands of Joseph B. Sweetser and 
Francis DeLong, who had a partnership in the fruit industry.  Sweetser and DeLong provided the 
funds for a public highway, railroad station, and school in the Novato area.  In 1879, Sweetser 
conveyed all but the square mile that is today downtown Novato to DeLong.  When Delong died, 
his estate passed on to his son Frank C. DeLong.  In 1893, the junior DeLong was forced to 
declare bankruptcy. His creditors set up the Novato Land Company which ran a successful fruit 
and ranching business on a portion of the former DeLong property, and the Home and Farm 
Company auctioned off 5 and 10 acre lots in the Black Point area.  
 
In the early 1900s, the area known at the time as New Town, experienced considerable growth as 
a result of the existing train station and boom in rail shipping.  In the 1950s, several attempts to 
incorporate as the City of Novato, failed.  Success finally came in 1960, and massive growth 
soon followed, rapidly replacing much of the old charm and rural character of the city with 
subdivisions and shopping malls.  However, some of the older more wild Novato still remains 
within the city limits. 
 
Historical information on the project site itself is provided in the Introduction to this EIR (Section 1.2, 
Project Site History).  In summary, the site was a tidal wetland until the 20th century, when the site was 
diked and converted into farmable land.  The East Bahia peninsulas were built in conjunction with a 
planned housing development in 1965 using Bay Mud dredged from the West Bahia Lagoon and 
surrounding waterways.  Although the Bahia site was originally diked for agricultural use, it has not 
been cultivated in more than 30 years.   
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12.1.4  Research Methods 
 
A screening level analysis of cultural resources, consisting of archival research, review of 
historic maps, contact with Native American organizations, and site reconnaissance was 
undertaken for this project.  
 
Archival research was conducted at the Northwest Information Center (NWIC) of the California 
Historical Resources Information System (CHRIS), located at Sonoma State University, Rohnert 
Park in September of 2005.  Research included a review of cultural resources and cultural 
resource surveys within 1.0-mile of the project area. The following lists were reviewed: 

• National Register of Historic Places (NRHP) 
• California Register of Historical Resources (CRHP) 
• California Inventory of Historic Resources (State of California 1976) 
• California Points of Historical Interest (State of California 1992) 
• Historic Spots in California (Kyle et al. 1990) 

 
USGS topographic maps and historical maps were also studied, largely to understand details 
regarding the topography of the project area prior to extensive land alteration.   
 
The California Native American Heritage Commission (NAHC) was contacted to incorporate the 
opinions and concerns of Native Americans in the project area.  The NAHC consulted its Sacred 
Lands File for Native American burial sites and sacred places that could exist in the project area.  
The NAHC did not indicate the presence of Native American burial sites and sacred places in the 
project area, but cautioned that persons of Native American descent with an interest in the 
project area could have additional knowledge and/or concerns.  The NAHC provided several 
Native American contacts for the project area. A list of the contacts supplied appears in 
Appendix C.  Letters were mailed to these contacts informing them of the proposed project and 
soliciting their comments and concerns regarding the project (see Appendix C).  To date, no 
comments or concerns have been expressed by the individuals/groups contacted.  
 
12.1.5  Cultural Resources in the Project Vicinity 
 
Records at the NWIC indicate that most of the project site has been previously surveyed for 
cultural resources.  T.L. Jackson of Archaeological Consulting and Research Services, Inc. 
(ACRS) surveyed most of the project site in 1977 and recorded one prehistoric archaeological 
site on the property (CA-Mrn-477).  In 1979, D. Chavez surveyed the remainder of the site, with 
the exception of Mahoney Spur.  Chavez noted no changes to site CA-Mrn-477 since 1977, and 
had no new findings.  There is no record of cultural resource survey of Mahoney Spur at the 
NWIC.   
 
Table 12-1 contains a list of surveys conducted at the project site or on properties adjacent to or 
in the immediate vicinity of the project site. 
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Table 12-1   Cultural resource studies at the project site or within the immediate vicinity 

 
NWIC 
survey 

report no. 

Title and author Date Findings 

S-952 Letter report:  Archaeological Reconnaissance 
of the Bahia Planned Community Development 
(T. L. Jackson, Archaeological Consulting and 
Research Services, Inc. [ACRS]) 

1977 1 prehistoric site recorded (CA-
Mrn-477); 30-40% of site removed 

S-1655 Archaeological Field Reconnaissance of the 
Bahia Development Area, Novato, Marin 
County, California (D. Chavez) 

1979 Covered portions of the 900-ac 
property not surveyed in 1977.  
CA-Mrn-477 in same condition as 
1977.  No new findings. 

S-2348 Archaeological Impact Evaluation of the 
Pinheiro Ridge Property,, a 383-ac parcel in 
northern Novato, California (K. Flynn, 
Archaeological Resource Service) 

1976 3 prehistoric sites recorded (CA-
Mrn-448, -449, and -450).  Historic 
trash dumps and possible 
abandoned homesteads noted. 

S-2349 Letter report: Rush Creek Ranch, Novato (K. 
Flynn, Archaeological Resource Service) 

1978 Evaluates potential effects of 
proposed Rush Creek Ranch 
development on recorded 
archaeological sites CA-Mrn-449 
and CA-Mrn-450 and makes 
recommendations. 

S-6989 Letter report: Atherton Meadows Project Area, 
Novato (D. Chavez) 

1984 Evaluates potential effects of 
proposed Atherton Meadows 
development on recorded 
archaeological sites CA-Mrn-448, -
449, and -450 and makes 
recommendations. 

S-5000 The Petaluma River:  The Need for Regional 
Historic Research to Identify Archaeological 
Resources; an M.A. Thesis (R.A. Stillinger) 

1982 Regional overview study 

S-17948 Letter report: Field Inspection of Bahia 
Archaeological Sites CA-Mrn-187, -188, and -
477 (T. Mears, Anthropological Studies Center) 

1996 Mrn-187 and -188 outside the 
Bahia Development project area; 
unable to relocate -477. 

 
Coast Miwok peoples inhabited the region prior to European contact.  At least one archeological 
site associated with their habitation, a shell midden site (CA-Mrn-477), is located within the 
project boundaries.  This site was discovered by N. C. Nelson in conjunction with his study of 
shellmounds of the San Francisco Bay area, between 1907 and 1909.  More recent 
reconnaissance of the site in 1977 noted that approximately 30 to 40% of the site volume had 
been removed, significantly impacting the site’s integrity.  A second shell midden site (CA-Mrn-
189) was originally recorded within the project site boundaries, but was either mislocated or 
destroyed by development.  Attempts to re-locate and record this site have been unsuccessful. 
 
Altogether, records at the NWIC indicate the existence of 5 previously recorded prehistoric 
archaeological sites within a 0.5-mile radius of the project and 6 previously recorded prehistoric 
archaeological sites (one of which may also have an historic component) within a 1-mile radius.  
These resources are summarized in Table 12-2 below.    
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Table 12-2   Recorded cultural resources within 1 mile of the project site 

 
Trinomial 

site no. 
Primary site 

no. 
P/
H 

Distance 
from 

project site 

Description 

CA-Mrn-184 P-21-000209 P <0.25 mile Shellmound site; originally recorded by N.C. 
Nelson (1907); a supplement to the site record by 
ACRS (1975) indicates 30% of site remained 
intact.   

CA-Mrn-189 P-21-000214 P uncertain; 
<0.5 mile 

Shellmound site; originally recorded by N.C. 
Nelson (1907) and thought to be within the project 
site.  Subsequent inspection by C. Gerike, NWIC 
(1985) and M. Jablonowki, Sonoma State ACS 
(199) determined it was either mis-located or 
destroyed by development. 

CA-Mrn-190 P-21-000215 P <0.25 mile Small shellmound; originally recorded by N.C. 
Nelson (1907) 

CA-Mrn-191 P-21-000216 P <1.0 mile Shellmound site; originally recorded by N.C. 
Nelson (1907) 

CA-Mrn-415 --- P <1.0 mile Petroglyph site with at least 41 cupules on two 
rocks that may have split from a single rock, 
recorded by T. Miller (1974); probably associated 
with Site CA-Mrn-503  

CA-Mrn-448 P-21-000547 P <1.0 mile Two pecked cupules on a basalt outcrop with one 
possibly associated basalt chopper, recorded by 
Roop-Flynn (1976) 

CA-Mrn-449 P-21-000404 P <0.5 mile Dense midden with scatter of obsidian and chert 
chipped tools, fire-cracked rock, and organic 
materials, originally recorded by N.C. Nelson 
(1909) 

CA-Mrn-550 P-21-000405 P <1.0 mile At least 10 cupules on basalt outcropping, 
recorded by Flynn-Miller (1976) 

CA-Mrn-477 --- P within 
project site 

Small shell midden, recorded by Jackson, ACRS 
(1977) 

CA-Mrn-503 P-21-000449 P/H <1.0 mile Shell midden, with tools, clamshell bead, other 
features (petroglyphs on basalt boulder, historic 
debris scatter, possible adobe foundation), and 
human remains; Sites CA-Mrn-415 and -504 
probably associated with this site; re-recorded 
Baker/Schoup (1980); after 1980-fill placed on top 
of site 

CA-Mrn-504 P-21-000450 P <1.0 mile Bedrock mortar with 10 mortar holes 
 
Levees and other earthworks at the site are part of the history of land development in the North Bay, 
but are similar to the structures observed at diked baylands throughout the North Bay.  These on-site 
structures are not particularly interesting from an architectural, engineering, or historical point of 
view.   No other structures of potential historic interest were noted at the site.   Further, none of the 
archaeological sites or structures of potential historic interest have been formally evaluated for the 
CRHR or NRHP.  
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12.2 CRITERIA FOR DETERMINING SIGNIFICANCE OF EFFECTS 
 
Appendix G of the CEQA Guidelines, the CEQA Environmental Checklist, poses the following 
questions to be considered in determining whether a project would cause significant impacts to 
cultural resources.  A project would have a significant impact on cultural resources if it would: 

• Cause a substantial adverse change in the significance of a historical resource as defined 
in Section 15064.5; 

• Cause a substantial adverse change in the significance of an archaeological resource 
pursuant to Section 15064.5; 

• Directly or indirectly destroy a unique paleontological resource or site or unique geologic 
feature; or 

• Disturb any human remains, including those interred outside of formal cemeteries. 
 
For the purposes of the proposed Bahia Marsh Restoration Project, a significant effect on the 
environment may be said to occur if the project could result in a substantial adverse change in 
the significance of an historical resource (California Code of Regulations (CCR) Section 
15064.5[b]). Impacts to resources that do not qualify as historical resources or "unique" 
archaeological sites are not considered significant, and need not be considered further in the 
CEQA process (Public Resources Code (PRC) Section 21083.2). 
 
CEQA establishes statutory requirements for establishing the significance of historical resources 
in PRC Section 21084.1.  The CEQA Guidelines (Section 10564.5[c]) also require consideration 
of potential project impacts to "unique" archaeological sites that do not qualify as historical 
resources.  The statutory requirements for unique archaeological sites that do not qualify as 
historical resources are established in PRC Section 21083.2.  These two PRC sections operate 
independently to ensure that significant potential effects on historical and archaeological 
resources are considered as part of a project’s environmental analysis.  
 
PRC Section 21084.1 defines historical resources as those listed on or eligible for listing on the 
CRHR. The CRHR establishes 50 years as the period in which sufficient time has passed to 
allow a scholarly perspective in understanding the historic importance of a resource. An 
historical resource must be significant at the local, state, or national level under one or more of 
the following four criteria: 

• It is associated with events that have made a significant contribution to the broad patterns 
of local or regional history, or the cultural heritage of California or the United States; 

• It is associated with the lives of persons important to local, California, or national history; 
• It embodies the distinctive characteristics of a type, period, region, or method of 

construction, or represents the work of a master or possesses high artistic values; or 
• It has yielded, or has the potential to yield, information important to the prehistory or 

history of the local area, California, or the nation. 
 
An historical resource must also retain the integrity of its physical identity that existed during the 
resource’s period of significance.  Integrity under the CRHR is evaluated with regard to the 
retention of location, design, setting, materials, workmanship, feeling, and association. 
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PRC Section 21083.2 defines a “unique archaeological resource” as an archaeological artifact, 
object, or site about which it can be clearly demonstrated that, without merely adding to the 
current body of knowledge, there is a high probability that it meets any of the following criteria: 

• Contains information needed to answer important scientific research questions and that 
there is a demonstrable public interest in that information. 

• It has a special and particular quality such as being the oldest of its type or the best 
available example of its type. 

• Is directly associated with a scientifically recognized important prehistoric or historic 
event. 

 
As noted above, under CEQA, a project may have a significant effect on the environment if the 
project could result in a substantial adverse change in the significance of a resource, meaning the 
physical demolition, destruction, relocation, or alteration of the resource would be materially 
impaired.  This would include any action that would demolish or adversely alter the physical 
characteristics of an historic resource that convey its historic significance and qualify it for 
inclusion in the CRHR or in a local register or survey that meets the requirements of PRC 
Section 5020.1(l) and 5024.1(g). 
 
The following steps normally are taken in a cultural resources investigation to comply with 
CEQA: 

• Identify cultural resources. 
• Evaluate the significance of the cultural resources. 
• Evaluate the effects of a project on all cultural resources. 
• Develop and implement measures to mitigate the effects of the project on significant 

cultural resources. 
 
CEQA and the CEQA Guidelines also recommend provisions be made for the accidental 
discovery of archaeological sites, historical resources, or Native American human remains 
during construction (PRC Section 21083.2(i) CCR Section 15064.5[d and f]). 
 
12.3   ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
 
A screening level cultural resource investigation was conducted for this project. As discussed 
above, this consisted of a record search at the NWIC, additional background research and review 
of historical maps, and contact with Native American organizations including the NAHC.  
Pedestrian surveys were not conducted in conjunction with this project.  As identified above, one 
prehistoric archaeological site has been recorded within the project site, and an additional 10 
archaeological sites have been recorded within 1.0 mile of the site.  
 
The project site is considered to be highly sensitive for archaeological remains.  The presence of 
numerous prehistoric archaeological sites in the vicinity is evidence the area was widely used by 
prehistoric peoples.  Although the project area is generally considered archaeologically sensitive, 
the possibility of archaeological resources existing within the site’s historic marshlands area or 
other areas that would be directly impacted by the Proposed Project or project alternatives is very 
slight.  Permanent or even temporary occupation by prehistoric peoples would not have been 
located within the marshlands.  Areas constructed from placed fill consisting of dredge spoils  
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from the surrounding marshlands (e.g., the East Bahia peninsulas and the site’s perimeter and 
internal levees) may contain isolated archaeological remains, but are unlikely to contain intact 
archaeological sites. 
 
While unlikely, the possibility of encountering significant archaeological resources within the 
project area of impact cannot be ruled out.  The project’s historic marshlands may have been 
visited for exploitation of plant and animal resources and isolated artifacts of these subsistence 
activities may lie buried in the Bay muds.  Human remains, found in isolation from other 
evidence of human occupation or activity, have been found in a marsh environment within the 
City of Sunnyvale.  In addition, since San Francisco Bay was inundated following the 
introduction of the first humans to the project area, it is possible that archaeological resources 
could lie buried beneath the Bay muds.   

 
12.3.1   Proposed Project 
 
Under the Proposed Project, restoration-related activities at the project site would not directly 
impact the prehistoric shell midden (CA-Mrn-477) there.  It is possible that wind-wave action 
following the breaching of levees could further erode the site, which is already at least 30-40% 
destroyed.  However, since standing water already covers the majority of the site for most or all 
of the year, wind-wave erosion following the proposed breaching is unlikely to increase 
substantially from the existing condition.  Consequently, and due also to the site’s apparent lack 
of integrity, indirect erosional impacts to the site are likely to be less than significant.  The 
Proposed Project would not result in any changes to site access.  Therefore, no special measures 
to preserve the site or protect it from possible vandalism are required.   
 
Proposed ground-disturbing activities and use of heavy vehicles and machinery at the project site 
could damage as yet unrecorded and unknown archaeological sites or human remains.  Measures 
to reduce the likelihood of unknowingly impacting archaeological sites and human remains as 
well as required contingency measures in the event of an unanticipated discovery are provided 
below.  
 
Cultural Resource Impact-1:  Potential impact to unrecorded and unknown archaeological 
sites from ground disturbance and operation of heavy vehicles and machinery. 
 
Significance: Potentially significant, but mitigated. 
 
Mitigation A for Cultural Resources Impact-1: Contractors and construction personnel 
involved in ground-disturbing activities will be advised of the possibility of encountering 
cultural resources (including, but not limited to, chipped or ground stone, historic debris, 
building foundations, and non-human bone) during construction work.  If such resources 
are encountered or suspected, work within 100 feet of the discovery will be halted 
immediately and DFG will be notified.  A qualified professional archaeologist will be 
consulted, who will assess any discoveries and develop appropriate management 
recommendations for treatment of the resource.  
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Mitigation B for Cultural Resources Impact-1: There is low probability that historic 
archaeological materials (including, but not limited to, structural remains, privies, or 
refuse deposits containing metal, glass, and ceramic items) may be encountered.  If this 
occurs, however, work within 100 feet of the discovery will be halted immediately and DFG 
will be notified.  A qualified professional archaeologist will be consulted, who will assess 
any discoveries and develop appropriate management recommendations for treatment of 
the resource. 
 
Mitigation C for Cultural Resource Impact-1:  DFG will pursue a strategy of avoiding 
impacts to cultural resources, where feasible.  If avoidance of potentially significant 
resources is determined to be infeasible, DFG will conduct a controlled archaeological test 
excavation to determine archaeological site significance.  If a resource that cannot be 
avoided is determined to be significant, DFG and SHPO will consult to develop a plan for 
data recovery excavation.  Data recovery excavations will then be completed by a qualified 
professional archaeologist in accordance with the plan. 
 
Post-mitigation Significance: Less than significant 
 
Cultural Resource Impact-2:  Potential impact to unrecorded and undiscovered human 
remains from ground disturbance and operation of heavy vehicles and machinery.   
(Note that according to the California Health and Safety Code, six or more human burials 
at one location constitute a cemetery [Section 8100], and disturbance of Native American 
cemeteries is a felony [Section 7052]). 
 
Significance: Potentially significant, but mitigated. 
 
Mitigation for Cultural Resource Impact-2:  If bone is encountered and appears to be 
human, California law (PRC Section 7050.5) requires that potentially destructive 
construction work in the vicinity of the find and in nearby areas reasonably suspected to 
overlie adjacent human remains is halted and the County Coroner (in the county where the 
find occurs) is contacted. After contacting the coroner, steps will be taken to contact the 
appropriate Native American individual or tribe and to determine the appropriate 
disposition of finds.   

 
Post-mitigation Significance: Less than significant 
 
12.3.2   No Project Alternative 
 
The No Project Alternative would not cause significant cultural resource impacts at the project 
site.  Wind-wave action from standing water at the site may continue to erode the on-site 
prehistoric archaeological site (CA-Mrn-477).  Without maintenance, natural breaches in the 
levees would develop (it appears from the amount of year-round standing water at the site that 
some natural breaches may have already occurred).  As breaches open up the site to tidal 
inundation, greater wind-wave action may further erode the archaeological site.  Due to the site’s 
lack of integrity and existing erosional forces at the site, this impact is considered less than 
significant. 
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12.3.3  Alternative 1 (Reduced Fill Removal from East Bahia) 
 
Cultural resource impacts under Alternative 1 are anticipated to be the same as those under the 
Proposed Project (i.e., no significant impacts to known cultural resources, but potential impacts 
to as yet undiscovered resources).  Proposed mitigation is the same as that for the Proposed 
Project. 
 
12.3.4  Alternative 2 (No Fill Removal from East Bahia) 
 
Cultural resource impacts under Alternative 1 are anticipated to be the same as those under the 
Proposed Project (i.e., no significant impacts to known cultural resources, but potential impacts 
to as yet undiscovered resources).  Proposed mitigation is the same as that for the Proposed 
Project. 
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13.0 CUMULATIVE IMPACTS AND OTHER REQUIRED ANALYSES 
 
13.1  CUMULATIVE IMPACTS  
 
13.1.1  Analysis Approach 
 
CEQA requires the analysis of cumulative impacts (Section 13.1), significant irreversible 
environmental changes (Section 13.1), growth-inducing impacts (Section 13.2), and significant 
unavoidable adverse effects (Section 13.3). 
 
Cumulative impacts are effects that result incrementally from an action or undertaking and other 
past, present, and reasonably foreseeable near-term future actions, taken together (regardless of 
the agencies or parties involved). In other words, significant cumulative impacts can result from 
the combination of effects within a given locality or region that are not individually significant. 
 
For the purposes of this analysis, “past actions” are actions within the project region of influence 
(ROI) that occurred within the past 10 years. “Present actions” include (1) current operations 
within the ROI and (2) current resource management programs, land use activities and 
development projects that are being implemented by other governmental agencies and the private 
sector (where they can be identified) within the region. To avoid undue speculation about 
possible future projects that may contribute to cumulative effects, “reasonably foreseeable future 
actions” are those where applications have been submitted or that have been approved for 
implementation by appropriate authorities. 
 
Project-specific effects identified in Chapters 3 through 12 were evaluated to determine whether 
they could also contribute to cumulative impacts in the ROI.  The project would have a 
significant cumulative impact if, in conjunction with other projects, it would exceed the 
significance criteria established for a resource topic.   
 
The following resource areas were determined to be subject to cumulative impacts: 

• Hydrology and water quality (see Chapter 3) 
• Biological resources (see Chapter 5) 
• Traffic and transportation (see Chapter 6) 
• Air quality (see Chapter 7) 
• Noise (see Chapter 8) 

 
Generally, mitigation proposed for significant impacts of each of the restoration alternatives 
(Proposed Project and Alternatives 1 and 2) would also serve to mitigate any potential 
contribution these alternatives would have to cumulative effects. 
 
Effects to the following resource categories discussed in detail in this EIR were found not to 
have the potential to contribute to cumulative impacts because effects are expected to be minor, 
of very short duration, beneficial, and/or to have no potential to be additive and therefore to 
contribute to cumulative impacts: 

• Geology and soils (see Chapter 4)-The project would be internally balanced with respect 
to fill removal and emplacement (i.e., there would be no importation of soils and no need 
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to dispose of soils off-site).  Therefore, impacts to soils from removal, filling, and grading 
are limited to the project site and are not subject to cumulative impacts. 

• Public health (mosquito abatement; see Chapter 9)-The proposed restoration alternatives 
(Proposed Project and Alternatives 1 and 2) would reduce the favorable conditions for 
mosquito production that currently exist at the site.  Since the mosquito impact (the only 
public health concern related to the project) is site-specific and since the project is 
expected to have a beneficial impact in this area, public health impacts are not considered 
subject to cumulative impacts. 

• Aesthetics (see Chapter 10)-Impacts to views of the project site during project 
construction are expected to be minor and of short duration and therefore are not subject 
to cumulative impacts. 

• Recreation and public access (see Chapter 11)-The proposed tidal restoration project will 
not cause any long-term changes to public access or recreational uses.  Improved wildlife 
habitat would result in better opportunities for recreational wildlife viewing.  Short-term 
impacts to recreational use of the project site during project construction are site specific 
and are not subject to cumulative impacts.  Potential short-term cummulative impacts to 
safety for users of neighborhood parks are addressed under Traffic and Transportation 
(Section 13.1.3.3, below). 

• Cultural resources (see Chapter 12)-No significant project impacts to cultural resources 
have been identified.  Therefore, cultural resources are not subject to commulative 
impacts.  

 
The approach used to analyze the cumulative impacts associated with the key resource topics 
identified above included: 

1. Developing a list of past, present, and reasonably foreseeable future projects in the 
project ROI (see Section 13.1.2 below) 

2. Reviewing concerns recently expressed by a scientific panel about the cumulative 
impacts of bay-wide restoration and mitigation efforts 

3. Reviewing the general plans of local counties 
4. Qualitatively evaluating the cumulative impacts of past, present, and future projects 

 
13.1.2  Projects Included in the Cumulative Impact Analysis ROI 
 
For this project, the ROI is the northwest San Pablo Bay, centered around the Petaluma River, 
and bounded roughly by Tubbs Island on the east, the City of Novato on the west, Gnoss Field 
on the north and Hamilton Air Force Base on the south.  Past, ongoing, and reasonably 
foreseeable projects in the project ROI that could result in cumulative impacts are shown in 
Figure 13-1.  Most of these are wetlands restoration, enhancement, and creation projects 
(including tidal wetlands, muted tidal wetlands, managed marsh, perennial and seasonal non-tidal 
wetlands).  These projects will generate similar types of impacts to the Bahia Marsh Restoration 
Project and are therefore more likely to contribute to cumulative impacts than other types of 
development projects (e.g., residential, commercial, industrial).   
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Figure 13-1 North Bay Restoration Sites 
 
In addition to the restoration projects shown in Figure 13-1, the Bahia Homeowners Assocation 
(HOA) Lagoon Dredging Project was considered in the cumulative impacts analysis.  There 
appear to be a number of problems with permitting this project (e.g., it would have probably 
significant impacts for special-status species, such as the California clapper rails).  Neverthe less, 
since an application has been submitted, it is considered in this cumulative analysis.  Initially 
proposed in 1999, the project would:  1) close the connection between the existing HOA channel 
and HOA West Bahia Lagoon; 2) excavate a new connection between the West and East Bahia 
lagoons across the Western Peninsula of East Bahia; 3) construct a lock at the north end of the 
East Lagoon at the location of an existing culvert, thereby connecting the East Bahia Lagoon to 
the Petaluma River via a portion of the existing channel, and 4) dredge this functional portion of 
the channel.  The project is designed to provide boat access between the Bahia community and 
Petaluma River and to prevent tidal action and reduce sedimentation in the HOA channel and 
lagoon system.  The channel and lagoon have silted in since they were last dredged in 1987 and 
are currently not navigable.   
 
The Bahia HOA Dredging Project proposes to deposit dredge spoils on a property on the east 
side of the Petaluma River, northeast of the project site.  As mitigation, the project also proposes 
to enhance approximately 8.7 acres of tidal salt marsh (owned by the State Lands Commission) 
along the Petaluma River, adjacent to the proposed dredge disposal site.  An EIR for this project 
(City of Novato, 1999) considered two project alternatives, in addition to the required No Project 
Alternative:  1) dredging the channel and lagoon (similar to what last occurred in 1987) and 2) 
eliminating the proposed connection between the East and West Bahia lagoons and placing the 
lock at an alternative location. 
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Although the dredging project is located adjacent to and partially overlapping the proposed 
Bahia Marsh Restoration Project (where the proposed connection between the two lagoons 
would be excavated across the Western Peninsula), the long-term impacts of the two projects 
would be of a different nature and would therefore not combine to create cumulative impacts.  
However, if construction of the two projects were to occur simultaneously, short-term 
construction-related impacts, (e.g., traffic, noise, and air emissions from operation of 
construction equipment and vehicles) could combine to create cumulative impacts.   
 
Generally, many of the impacts expected from the dredging project would be informally 
mitigated by the restoration project.  For example, the dredging project would result in a loss of 
habitat, including wetlands, while the restoration project would restore and enhance wetland 
habitat.  The dredging project would cause a reduction in tidal prism in Black John Slough and 
upstream marshes; while the restoration project would actually enlarge the tidal prism at these 
locations. 
 
13.1.3  Cumulative Impacts Analysis 
 
13.1.3.1  Hydrology and Water Quality 
 
The reintroduction of tidal influence to the project site and other restoration projects in the region 
would generally improve water quality in San Francisco Bay.  In the long term, the impact of the 
project and other wetlands restoration, enhancement, and creation projects, is expected to be 
positive since wetlands are generally acknowledged to provide favorable water quality 
improvement mechanisms, such as filtration, settling and entrapment of sediment, 
photodegradation, adsorption, and enhanced biological activity (uptake, chemical transformation, 
degradation). 
 
Water quality (including water salinity) at the project site is the same or nearly the same as the 
Petaluma River, so re-introduction of tidal circulation itself should not impact water quality.  
Project construction could cause some potentially significant temporary water quality impacts 
(e.g., operation of construction equipment could cause minor releases of contaminants and minor 
erosional impacts causing elevation of suspended sediment and turbidity).  However, these 
impacts would be limited in scope and duration, would be mitigated by use of best management 
practices (BMPs), and are unlikely to contribute to cumulative water quality impacts in the Bay 
or any of its tributaries.  
 
Sedimentation and tidal prism are inversely related and are therefore jointly discussed under the 
topic of hydrology in this EIR.  There is concern that the project could contribute cumulatively to 
existing problems with increased sedimentation and decreased tidal prism in Black John Slough 
and upstream marshes (Rush Creek and Cemetery Marshes).  If a portion of the HOA channel 
were dredged, as proposed in the Bahia HOA Dredging Project, the channel would capture tide 
signal from Black John Slough, also contributing cumulatively to increased sedimentation and 
reduced tidal prism in the slough and marshes upstream from the channel.   
 
However, by implementing a phased approach to tidal circulation, as the Bahia Marsh 
Restoration Project currently proposes, this project would not contribute to cumulative impacts 
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to upstream hydrology.  In fact, as noted previously, the restoration project is actually expected 
to enlarge the upstream tidal prism, which would effectively mitigate (informally) the effects of 
the dredging project, if implemented. 
 
There is some concern that, with the scale of wetland restoration projects being undertaken 
around the San Francisco Bay, there may not be adequate local sediments available for the 
restoration projects.  Many of the proposed sites are subsided and would require substantial 
sedimentation before restoration could proceed.  In addition, there is a concern that these projects 
could alter the sediment balance in the Bay and result in a reduction in mudflat/shallow water 
habitats.  Implementation of the Proposed Project would not require the use of off-site sediments.  
Sediments excavated from the East Bahia peninsulas to restore tidal marsh habitat in that portion 
of the site would be used to create additional habitat in East and Central Bahia.  The Proposed 
Project is internally balanced with respect to sediments.  Therefore, the Bahia Marsh Restoration 
Project would not contribute to cumulative impacts to the sediment balance in the Bay.  
 
13.1.3.2  Biological Resources 
 
Implementation of the proposed Bahia Marsh Restoration Project is part of a long-term strategy 
to re-create a complex mosaic of wetlands habitats in the San Francisco Bay area.  Specifically, 
the project would allow the establishment of transitional salt marsh and brackish marsh plant 
communities within an area of 375 acres, contributing to other efforts to restore, enhance, or 
create these types of plant communities in the Bay Area.  The project would also enhance 6.5 
acres of freshwater ponds and 3.5 acres of seasonal wetlands on the East Bahia Peninsulas.   
 
The proposed Bahia Marsh Restoration Project and other wetlands restoration, enhancement, and 
creation projects in the north San Pablo Bay will result in cumulatively beneficial impacts to 
plants and wildlife, including special-status species, providing additional habitat in which these 
sensitive communities can flourish and resulting in greater habitat complexity, diversity, and 
productivity.  These projects would result in an overall increase in the availability, and ultimately 
the quality, of fringe marsh aquatic habitats throughout the San Francisco Bay area.  Nursery 
habitat for many birds and other wildlife species, as well as juvenile and rearing habitat for many 
species of fish, would thereby be greatly enhanced.  The projects would also result in a 
cumulative increase in middle marsh and high marsh habitats suitable for various endangered 
species and species of special concern, including the California clapper rail, California black rail, 
salt marsh harvest mouse, salt marsh wandering shrew, northern harrier, and salt marsh common 
yellowthroat.  
 
Potentially significant adverse cumulative impacts to biological resources to which the Proposed 
Project could contribute include conversion of open water habitat favored by some shorebirds to 
habitat favoring tidal marsh-dependent bird species; removal or disturbance of small areas 
containing jurisdictional wetland vegetation and pickleweed cover (used by the salt marsh 
harvest mouse [SMHM], a state- and federal-listed endangered species); and the spread of 
invasive plant species, such as invasive cordgrasses.  These impacts are discussed below in this 
section. 
 
In addition, should construction for the Bahia HOA Dredging Project and Bahia Marsh 
Restoration Project be undertaken simultaneously (an unlikely scenario), construction traffic, air 
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quality, and noise impacts from the two projects would combine to reate significant short-term 
impacts for resident wildlife at the project site (see discussions below under Sections 3.1.3.3 
through 3.1.3.5). 
 
Shorebirds and Waterfowl Habitat– Cumulative Impacts 
The potential conversion of open water and seasonal wetland habitats to tidal habitats could have 
a long-term adverse impact on shorebird and waterfowl populations and their use of the project 
site.  Since San Frandisco Bay is one of only a few sites in North America that regularly support 
shorebirds in the hundres of thousands, the loss of open water habitat could have an impact on 
regional shorebird populations.  San Francisco Bay is also a critically important site for 
wintering and migrating water birds in the Pacific Flyway and the project could contribute to 
cumulative impacts on water bird populations throughout the Pacific Flyway.  Proposed 
restoration projects in San Pablo Bay are expected to cause a cumulative change in open water 
habitats used by migratory shorebirds and waterfowl over the next 20 to 50 years. This change 
could result in either an increase or decrease of open water habitat, depending on which 
restoration/mitigation projects are implemented.  
 
Although shorebirds and waterfowl may use the open water ponds at the site to some degree, 
compared to other locations in the north San Pablo Bay, the Bahia project site is not a major site 
for shorebird and waterfowl use.  Any impacts of the project to migratory shorebirds and 
waterfowl would be mitigated by the availability of numerous foraging and refuge areas 
throughout the Bay. Migratory shorebirds and waterfowl using the site would likely re-distribute 
among other available habitats in the North Bay. 
 
Jurisdictional Wetlands – Cumulative Impacts 
Altogether, the Proposed Project would directly impact an estimated 31.4 acres of jurisdictional 
wetlands federally protected under Section 404 of the Clean Water Act.  However, in the long 
term, the project would create approximately 375 acres of new tidal wetlands, for a net gain of 
over 343 acres of tidal wetlands.  Additionally, 6.5 acres of freshwater ponds will be enhanced 
and 3.5 acres of seasonal wetlands on the East Bahia Peninsulas will be restored.  Therefore, this 
impact is considered less than significant. 
 
Overall, the project is likely to provide a significant increase in SMHM habitat within the project 
site. This, together with improvement in SMHM habitat resulting from other habitat projects, 
would contribute to a cumulative benefit by improving long-term habitat viability and expanding 
and connecting existing habitat areas as part of the recovery strategy for the species.  
 
It should be noted that the cumulative acreage of impacted SMHM habitat is not a good measure 
of the significance of the impact to the species. This is because SMHM populations tend to be 
confined to small, disjunct marsh areas. The populations are typically genetically isolated and the 
long-term survival of these individual populations is dependent on the ability to maintain viable 
numbers of individuals within the specific habitat area.  The significance of impacts to the 
species is based on the ability to sustain these separate populations.  Impacts of habitat loss or 
gain would only be cumulatively significant if the loss or gain reduced, eliminated, or improved 
the ability of a site to sustain or expand the population at that site. 
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Invasive Plant Species – Cumulative Impacts 
The project may contribute to negative cumulative impacts related to the invasion of aggressive 
non-native plant species. The project, along with other proposed or reasonably foreseeable tidal 
restoration projects would expand tidal habitat suitable for the rapid invasion and dominance by 
non-native cordgrasses and other aggressive exotic plant species.  Smooth cordgrasses and other 
non-native invasive species are aggressive colonizers of open, unvegetated habitats typical of 
early tidal marsh restoration projects.   
 
To date, there is no evidence that S. alternifolora has established as far north as the project site.  
However, another invasive cordgrass, Spartina densiflora has been found in Marin County.  The 
closet known occurrence of S. densiflora to the project site is at the mouth of Galinas Creek.  If 
left unabated, S. densiflora could become a dominant salt marsh plant species in the San Pablo 
Bay, changing important ecosystem functions such as sedimentation dynamics and detrital 
production. Once established in the San Francisco Bay Estuary, invasive cordgrasses could 
rapidly spread to other estuaries along the California coast through seed dispersal on the tides, 
potentially resulting in a variety of long-term cumulative impacts to existing plants and wildlife 
throughout the California coast.  
 
The number of restoration projects planned in the area increases the availability of suitable 
habitat for colonization. Several restoration projects along San Francisco Bay have been 
degraded because non-native cordgrass has out-competed native California cordgrass.  The 
proposed project could create conditions favorable for establishment of invasive cordgrass 
species and their hybrids on approximately 375 acres.  Monitoring by the San Francisco Estuary 
Invasive Spartina Project found that non-native Spartina species had spread to dominate nearly 
500 acres of tidal marsh, predominantly in the South and Central Bay, by the year 2000 (CSCC 
and USFWS, 2003). Additional cordgrass colonization on the 375 acres made suitable by the 
Bahia Marsh Restoration Project would be a significant contribution to this cumulative impact. 
 
The ability to successfully control the cumulative effects and spread of exotic species of 
cordgrass and other plants requires a region-wide effort and the willingness of resource agencies 
to fund bay-wide control programs.  The proposed project includes provisions for monitoring and 
control of exotic pest plant species within the restored marsh and adjacent tidal marshes.  MAS 
will coordinate with the Invasive Spartina Project (a region-wide program to control non-native 
Spartina in the San Francisco Estuary) during project implementation.  
 
13.1.3.3  Traffic and Transportation 
 
Traffic impacts during project construction would be limited to a two- to six-week period.  Short-
term traffic impacts from trucks hauling fill materials through the Bahia community, including 
short-term safety impacts for users of neighborhood parks, could potentially combine with 
impacts from trucks working on the Bahia HOA Dredging Project.  However, this would only 
occur if the two projects were implemented simultaneously. 
 
13.1.3.4 Air Quality  
 
The Proposed Project would improve odor problems related to standing water at the project site.  
Earth-moving activities at the site would involve very limited production of fugitive dust and 
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emissions from construction vehicles. Fugitive dust would be limited by the wetness of site 
sediments, would be limited to the immediate site vicinity, and would be short in duration.  
Should the Bahia BOA Dredging Project and Bahia Marsh Restoration Project be implemented 
simultaneously, dust emissions generated by construction of the two projects could combine to 
produce cumulatively significant short-term impacts, primarily for some nesting and resident 
wildlife species.  Some human residents of the Bahia community could also be impacted by the 
cumulative impact, but most residences are too far away from the construction areas to be 
significantly impacted.  Vehicle emissions caused by the Proposed Project would be minor 
compared to motor vehicle emissions on highways and streets in the project area and would 
therefore not contribute substantially to cumulative impacts. 
 
13.1.3.5 Noise  
 
Should the Bahia BOA Dredging Project and Bahia Marsh Restoration Project be implemented 
simultaneously, noise generated by construction of the two projects could combine to produce 
cumulatively significant short-term impacts, primarily for some nesting and resident wildlife 
species.  As with air quality impacts, some human residents of the Bahia community could also 
be impacted by the cumulative noise impact, but most residences are too far away from the 
construction areas to be significantly impacted.   
 
13.3 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 
 
Implementation of any of the restoration alternatives (Proposed Project, Alternatives 1 and 2) 
would require a relatively small and insignificant, but irretrievable commitment of fossil fuels 
and other energy sources to implement construction plans. Proposed breaching of the site levees 
and restoration of tidal circulation to the site is an action that could theoretically be reversed at 
some point in the future.  Other proposed construction plans are also theoretically reversible. 
 
13.4 GROWTH-INDUCING IMPACTS 
 
The proposed Bahia Marsh Restoration Project would not foster economic or population growth 
or the construction of additional housing, and therefore would not have a growth-inducing 
impact. 
 
13.5 SIGNIFICANT UNAVOIDABLE ADVERSE IMPACTS 
 
The proposed Bahia Marsh Restoration Project is not expected to cause any significant 
unavoidable adverse impacts.  All impacts identified in this EIR are expected to be less than 
significant with the implementation of proposed mitigation measures. 
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14.0  COMMENTS AND RESPONSES ON DRAFT EIR (TO BE SUPPLIED) 
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16.3 Technical Consultants 
 

Life Science! Inc. 
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Ph: (530) 668-5667 
Fax: (530) 668-5675 
 
   Lisa Stallings, PhD - President  
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17.0  LIST OF RECIPIENTS 
 

 
 
Bahia Homeowners Association 

Bay Area Air Quality Management District 

California State Lands Commission 

Citizen's Committee to Complete the Refuge 

City of Novato (Planning Dept.) 

Marin / Sonoma Mosquito & Vector Control District 

Marin Conservation League 

Marin County Open Space District 

Marine Community Development Agency 

National Oceanic and Atmospheric Administration 

Regional Water Quality Control Board 

San Francisco Bay Conservation and Development Commission 

Save San Francisco Bay Association 

Sierra Club Marin Group 

Sonoma Land Trust 

State Historic Preservation Officer 

State Water Resources Control Board 

United States Army Corps of Engineers 

United States Fish and Wildlife Services 
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18.0 ABBREVIATIONS AND ACRONYMS  
 

AAQS Ambient air quality standards 
ACRS Archaeological Consulting and Research Services, Inc. 
BAAQMD Bay Area Air Quality Management District 
BCDC Bay Conservation and Development Commission 
BLM Bureau of Land Management 
BMP Best Management Practice 
BMR Bahia Marsh Restoration 
CAA Clean Air Act 
CAAQS California ambient air quality standards 
Cal/EPA California Environmental Protection Agency  
CALFED California - Federal 
CalTrans California Department of Transportation 
CAP Clean Air Plan 
CARB California Air Resources Board 
CCR California Code of Regulations  
CDHS California Department of Health Services 
CEQA California Environmental Quality Act 
CESA California Endangered Species Act 
CFR Code of Federal Regulations 
CHRIS California Historical Resources Information System 
CNDDB California Natural Diversity Database 
CNEL The Community Noise Equivalent Level 
CNPPA California Native Plant Protection Act 
CNPS California Native Plant Society 
COC Constituents of concern 
Corps U.S. Army Corps of Engineers 
CRHR  California Register of Historical Resources 
cy Cubic yards 
dB Decibel 
DFG California Department of Fish and Game 
EC Environmental Checklist 
EIR Environmental Impact Report 
ERP Ecosystem Restoration Program 
ESA Endangered Species Act 
ESU Evolutionarily significant unit 
FAA Federal Aviation Administration 
FEMA Federal Emergency Management Agency 
FIRM Flood Insurance Rate Map 
FR Federal Register 
HOA (Bahia) Homeowners Association 
IS Initial Study 
lf Linear feet 
LOS Level of service 
LS Life Science! Inc. 
MAS Marin Audubon Society 
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MCOSD Marin County Open Space District 
MHHW Mean higher high water 
MHLW Mean high low water 
MHW Mean high water 
MLLW Mean lower low water 
MLW Mean low water 
MMRP Mitigation Monitoring and Reporting Program 
msl Mean see level 
MSMVCD Marin/Sonoma Mosquito and Vector Control District 
MTL Mean Tide Level 
NAAQS National ambient air quality standards 
NAHC Native American Heritage Commission 
NAVD North American Vertical Datum 1988 
NGVD National Geodetic Vertical Datum 
NHPA National Historic Preservation Act 
NMFS National Marine Fisheries Service 
NOA Notice of Availability 
NOAA National Oceanic and Atmospheric Administration 
NOP Notice of Preparation 
NRCR National Register of Historic Places 
NSD Novato Sanitary District 
NWIC Northwest Information Center 
PAH Poly-aromatic hydrocarbons 
PCI Pavement Condition Index 
PDR Preliminary Design Report 
PEIR Programmatic Environmental Impact Report 
PG&E Pacific Gas and Electric Company 
PRBO Point Reyes Bird Observatory 
PRC Public Resources Code 
PWA Philip Williams and Associates 
RMP Regional Monitoring Program 
ROG Reactive organic gases 
RWQCB Bay Area Regional Water Quality Control Board 
SFBAAB San Francisco Bay Area Air Basin 
SFBBO San Francisco Bay Bird Observatory 
SHPO State Historic Preservation Officer 
SIP State Implementation Plan 
SLC State Lands Commission 
SMHM Salt Marsh Harvest Mouse 
SNA Significant Natural Areas 
SR Sate Route 
SSC Suspended Sediment Concentration 
SWANCC Solid Waste Agency of Northern Cook County 
SWRCB State Water Resources Control Board 
USEPA United States Environmental Protection Agency 
USFWS United States Fish and Wildlife Service 
USGS United States Geological Survey 
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VMP Vegetation Management Plan 
WDR Waste discharge requirements  
WNV West Nile Virus 
YBP Years Before Present 
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2.0 COMMENTS AND RESPONSES TO THE DEIR 

2.1 Introduction 

Pursuant to CEQA requirements, CDFG, as the CEQA lead agency, is required to evaluate the comments 
received on the DEIR and prepare written responses to the comments.  This section contains written 
comments on the DEIR received during the DEIR comment period (beginning April 4, 2006 and ending 
the extended date of May 22, 2006), the lead agencies’ responses to those comments, changes made to the 
DEIR in response to comments, and a section containing technical and editorial corrections initiated by 
CDFG staff. 

A total of 13 comment letters containing over 120 individual comments on the DEIR were received from 
individuals, organizations, and agencies.  An index of comment letters and the pages on which comments 
and responses appear is provided in Section 2.2.   

Section 2.3 includes copies of all letters received.  Following each letter in Section 2.3 is a written 
response to the individual comments identified by a vertical line and comment number in the right hand 
margin of each letter.  Each of the letters have been assigned a number code which appears as the first 
number in each numbered comment (e.g., Comment 1-1 is the first comment in the letter from the 
Regional Water Quality Control Board, coded as Letter 1). 

Each response in this section is preceded by a brief summary of the comment to which it relates.  All of 
the comment summaries have been created by the EIR preparers and not by the comment author.  The 
comment summaries are intended solely to provide context to the response and are not intended to replace 
the comment to which the response refers.  Although the EIR preparers have made every attempt to 
accurately represent the substance of the comment, comment summaries may be incomplete, not wholly 
accurate, or fail to fully explain the comments.  For complete clarity and accuracy, the reader is directed 
to the original letter, which precedes the comment summaries and responses. 

Changes to the DEIR referred to in a response are shown in text following the 
response.  Revisions to the DEIR text are shown in strike through (deleted text) 
and/or arial font 12 (additions).  
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2.2 Comment Log/Index – Comments and Responses 
 
Agency 
Code 

Agency / Person Comment 
Code 

Comment Comment 
Date 

1 

Doug Kolozsvari 
for the Bay Area 
Air Quality 
Management 
District 
(BAAQMD) 

1 

The DEIR should address the impact of fugitive 
dust.  The District suggests referencing the 
published mitigation measures for construction 
related dust control. 

8/10/06 

 

 

2 

The District suggested that contractors be 
encouraged to use biodiesel in machinery 
operated in close proximity to sensitive habitats.  

2 

Jenn Feinberg 
for the San 
Francisco Bay 
Conservation 
and 
Development 
Commission 
(BCDC) 

1 

BCDC has determined the document 
appropriately addresses all environmental and 
policy issues. 

4/28/06 

 

 

2 

A member of the public has raised concerns 
about the presence of leaking oils containers in 
the existing pump shed. 

 

 

 

3 

A copy of the RWQCB Water Quality 
Certification will need to be submitted to BCDC 
before a BCDC permit can be processed. 
 

 
 

3 

Neil Sorenson 
(representing 
property owners 
at 8190 Binford 
Road, Novato, 
California) 

1 

Describes a tidal marsh restoration project 
completed in October 2001, located on Black 
John Slough. 
 

5/10/06 

 

 

2 

Concern about the statement in the DEIR that 
un-phased tidal restoration of the entire project 
site could negatively impact upstream habitat on 
Black John Slough. 
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Agency 
Code 

Agency / Person Comment 
Code 

Comment Comment 
Date 

4 

Jeff Rawles for 
the Marin 
County Aviation 
Commission 
(MCAC) 
 

1 

Aviation Commission feels that the DEIR does 
not adequately address the impacts of bird 
activity associated with the proposed project on 
aviation traffic at Gnoss Field. 
 

5/15/06 

 

 

2 

Planes currently are required to circle over the 
project site away from the community of Bahia.  
Increased bird activity near the runway would 
encourage aviators to use the more direct route 
over Bahia resulting in safety and noise impacts 
on that community. 

 

 

 

3 

The DEIR must address the impact of the 
project on the Marin County Airport (Gnoss 
Field) Plan. 

 

5 

James Emrich 
(Bahia resident) 
 1A 

The project description does not include the use 
of material from the dredge disposal site and 
decant pond as a source of fill. 

5/19/06 

 

 

1B 

The DEIR does not state specifically what will 
be done at the dredge disposal site. 
 

 

 

 

1C 

The soil at the dredge disposal site could be 
used to meet the restoration objectives with out 
trucking soil from East Bahia through the 
community 

 

6 

Bahia 
Homeowners 
Association 
(BHOA) 

1 

The project description is too vague and does 
not include future activities that are a 
consequence of the project approval. 

5/19/06 
 

 

 

2 

The proposed project will have detrimental 
effects via flooding and potential levee failure 
through the removal of levees along the HOA 
channel and the East Lagoon. 

 

 

 

3A 

The construction traffic appears to be 
substantially underestimated. 

 

 

 

3B 

Traffic mitigation measure that describes off 
street parking (Mitigation Measure 3-B) is 
inadequate because it cannot be enforced or 
implemented by the project proponent. 

 

 

 

4 

The proposed truck traffic could result in 
substantial damage to the streets of the Bahia 
subdivision. 

 

 

 

5A 

The DEIR fails to recognize the significant 
public access currently occurring around the 
East Lagoon. 
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Agency 
Code 

Agency / Person Comment 
Code 

Comment Comment 
Date 

6 
(Cont) 

Bahia 
Homeowners 
Association 
(BHOA) 

5B 

DEIR does not mention HOA access for 
maintenance. 
 

 

 

 

6A 

The DEIR fails to analyze the potential 
significant effects relating to noise. 

 

 

 

6B 

The proposed staging area and equipment access 
is adjacent to the HOA pool and community 
center.  The DEIR does not recognize the 
impacts of dust, noise, and traffic on the 
community center.  Impacts will occur during 
the summer when use of the pool is high. 

 

 

 

7A 

The project location and site description fails to 
recognize the property owned by the HOA and 
its right of access. 

 

 

 

7B 

No property boundary survey has been 
conducted for the properties owned by DFG and 
MAS.  HOA believes that portions of the project 
are being conducted on land owned by the 
HOA. 

 

 

 

8A 

The BHOA has considered alternatives that will 
dredge and restore navigation within the HOA 
channel and the exact alternative that eventually 
may be selected is unknown.   

 

 

 

8B 

The DEIR does not address land use and 
provides no discussion of how the proposed 
project will affect use of the existing BHOA 
channel or East Lagoon, including how it will 
affect navigational use of the channel. 

 

 

 

8C 

The DEIR lacks an analysis of the potential for 
increased sedimentation in the HOA Channel 
and West Lagoon due to removal of levees that 
currently block tidal action to these areas.  The 
HOA proposed Dredge Lock Project requires 
that these areas be isolated from sediment 
inputs. 

 

 

 

8D 

The HOA proposed Dredge Lock Project 
requires fish screens to stop special status 
species from entering into the isolated HOA 
channel and West Lagoon.  The lowering of 
levees may introduce special status fish species 
into the West Lagoon. 

 

 

 

8E 

The proposed placement of fill within the access 
cut for the HOA proposed Dredge Lock Project 
is in direct conflict with the project proposed by 
the HOA.  The DEIR does not discuss this 
impact or mitigation measures for the impact. 
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Agency 
Code 

Agency / Person Comment 
Code 

Comment Comment 
Date 

6 
(Cont) 

Bahia 
Homeowners 
Association 
(BHOA) 

9 

The DEIR is inadequate in that it fails to 
account for activities that are proposed on 
property not owned by the proponent, does not 
adequately evaluate all impacts associated with 
the proposed project, and has adverse and 
unavoidable impacts on the use of private 
property that is adjoining the proposed project. 

 

 

 

10 

Modified Alternative 2 should be the 
environmentally superior (CEQA) alternative.  
Fill material should come from the dredge 
disposal site in Central Bahia, not the East 
Bahia peninsulas. 
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Agency 
Code 

Agency / Person Comment 
Code 

Comment Comment 
Date 

7 

Rich Elb (Bahia 
resident) 
 1 

Flooding following the pump house collapse has 
caused a greater threat of mosquitoes carrying 
West Nile virus. 

5/18/06 

 

 

2 

Failure to remove oil drums resulted in pollution 
of soil and water in the surrounding area. 

 

 

 

3A 

Expresses concern that flooding of West Bahia 
was the result of a deliberate un-permitted 
breach. 

 

 

 

3B 

The MAS levy west of the BHOA channel and 
West Lagoon is threatened by severe wind-wave 
action caused by a breach of the levy further to 
the west. 

 

 

 

4 

Public access to the site is limited. The trail 
above the marsh starting at Bahia Drive and 
Topaz is incomplete. 

 

 

 

5 

Project will attract numbers of additional birds 
that will affect the safety of Gnoss Field 
operations. 

 

 

 

6 

Flooding may impact the safety of neighbors, 
their homes, and low-lying streets. 

 

 

 

7 

The project poses serious health (West Nile 
Virus) hazards, bird/airplane conflicts, and 
severe flooding hazards.   

 

8 

Alan Lazure 
(Bahia resident) 
 1 

The DEIR is confused regarding the location of 
the community center, the truck access route, 
and potential noise impacts from trucks along 
the access route. 

5/19/06 

 

 

2 

The DEIR does not propose mitigation measures 
to minimize the spread of invasive fennel. 

 

 

 

3 

Expresses concern regarding the air quality 
impact of diesel fumes and asks what mitigation 
is proposed.   

 

 

 

4 

The DEIR underestimates the impact of fugitive 
dust and does not include mitigation measures 
for dust. 

 

 

 

5 

Provide a detailed drawing of the grading 
impacts proposed between Bolero Court and 
enclosed lagoon should be included in DEIR. 

 

 

 

6 

The DEIR does not include any provisions that 
will allow the Bahia HOA to maintain access to 
the enclosed lagoon. 

 

 

 

7 

Have mitigation measures been included in the 
DEIR to require repair of construction-damaged 
streets? 
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Agency 
Code 

Agency / Person Comment 
Code 

Comment Comment 
Date 

9 

Diane Thompson 
(Bahia resident) 

1A 

The failure to repair or replace the pump in 
West Bahia destroyed endangered species 
habitat and violated the Federal and California 
Endangered Species Acts. 

5/19/06 

 

 

1B 

The pump failure created mosquito breeding 
habitat. 

 

 

 

1C 

Project applicant should provide financial 
assurances (e.g., a performance bond) for 
project construction and remediation measures. 

 

 

 

2 

Previous use of the RV lot polluted it with 
residual oils and petroleum products.   Water 
quality testing should be conducted in several 
areas of the Project site. 

 

 

 

3A 

The potential for major flooding problems in the 
Bahia community as a result of lowering 
peninsulas and breaching levees is very 
significant.  The restoration site should be 
monitored by a qualified biologist with 
experience in tidal wetland monitoring. 

 

 

 

3B 

The applicant should provide a performance 
bond for the potential remediation measures 
associated with any possible future flooding or 
other problems. 

 

 

 

4 

The project will cause numerous significant 
traffic impacts, including increased congestion; 
inadequate emergency vehicle access; degraded 
conditions of existing roadways; interference 
with road access to residents; and pedestrian, 
bicycle and automotive safety hazards. 

 

 

 

5A 

With its curves and poor visibility, Topaz Drive 
is a hazardous route under normal conditions. 

 

 

 

5B 

The project will cause significant traffic 
congestion and safety problems.  Therefore, a 
formal traffic study should be required prior to 
commencement of this project. 

 

 

 

5C 

The traffic impact mitigation of having residents 
along Topaz Drive park off-street is in conflict 
with BHOA Conditions, Covenants and 
Restrictions prohibiting driveway parking for 
the majority of on-water multiple dwelling 
homes. 

 

 

 

5D 

The applicant should pay for the resurfacing of 
the roads upon completion of the Project. 

 

 

 

6 

The DEIR fails to adequately address numerous 
significant impacts and the project applicant has 
not conducted proper tests and research or 
addressed remediation measures that may be 
associated with the project. 
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Agency 
Code 

Agency / Person Comment 
Code 

Comment Comment 
Date 

10 

Kimberly Price 
and Lisa 
Raskulinec 
(Bahia residents) 
 

1 

The project ignores the right of the adjacent 
community to access the lagoons or walk the 
lands surrounding the lagoons. 

5/22/06 

 

 

2 

Expresses concerns about the lowering of levees 
creating a flooding potential. 

 

 

 

3 

The project will destroy the habitat of 
kingfishers, otters, and pelicans and increase the 
incidents of mosquitoes by filling at the end of 
Bahia Drive. 

 

 

 

4 

Concern regarding noise, dust, safety issues, 
lack of alternative parking, and vibration 
impacts related to trucks hauling fill on Topaz 
Drive, size of trucks, and lack of alternative 
parking that the construction traffic will impose 
on the community. 

 

 

 

5 

Concern that the trail from Bahia to Cemetery 
Marsh is part of the project and that this trail 
will be flooded by the project. 

 

11 

Barbara Brooks 
(Bahia resident) 1 

 
The broken pump was never replaced. 

5/26/06 

 

 

2 

DFG has not responded to permit application re: 
clapper rail habitat in main Bahia lagoon. 

 

 

 

3 

Wildlife habitat would be destroyed by the 
wetlands restoration project and Bahia HOA 
lagoon dredging project. 

 

 

 

4 

Comment expresses interest that if MAS does 
not execute the project they would be legally in 
danger for collecting private money without 
proceeding with the project. 

 

 

 

5 

The project should have a thorough study of the 
flooding possibilities by moving earth or 
reconstruction of levees. 

 

 

 

6 

Comment notes that CDFG and MAS have not 
replaced the broken pump. 

 

 

 

7 

Commenter does not support any of the trucks 
and earth moving alternatives. 

 

 

 

8 

Mosquito control remains an issue and Bahia 
has always paid for this control through the 
Mosquito Control Abatement District. 

 

 

 

9 

Suggests MAS and CDFG fund a one-time 
dredging of the Bahia lagoon and suggests this 
could be done in lieu of fines imposed for taking 
of the SMHM (when the on-site pump failed 
and site flooded). 
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Agency 
Code 

Agency / Person Comment 
Code 

Comment Comment 
Date 

11 
(Cont) 

Barbara Brooks 
(Bahia resident) 

10 

The impact of traffic, noise, street damages, and 
pollution of the project without the Bahia 
residents receiving any value is unacceptable. 

 

12 

Walter Bagley 
(Bahia resident) 1A 

DFG failed to repair the pump and this created 
the mosquito problem at the site. 

5/22/06 

 

 

1B 

 
Two 5-gallon oil cans polluted site waters. 

 

 

 

1C 

Project proponents have destroyed SMHM 
habitat. 

 

 

 

1D 

Lack of action by project proponents raise 
questions of ability to maintain the property and 
be good neighbors.  Funding must be secured 
and deposited to ensure levees are maintained 
and future problems are addressed, 

 

 

 

2 

Please specify/list all endangered/threatened 
species in the area that may have been impacted 
by failure to repair pump. 

 

 

 

3 

Marin Audubon Society and federal and state 
agencies aim to take Bahia HOA property for 
their use and is trying to get the HOA to give up 
on pre-existing uses, denying the HOA the right 
to maintain their property, and trying to get 
them to give the land free of charge. 

 

 

 

4 

It is unethical for governmental agencies to 
provide funding to an environmental group 
(MAS) with an adversarial public record against 
BHOA and to use taxpayer funding to allow 
MAS to hold the land around the BHOA to 
harass and intimidate the HOA into giving up 
lands. 

 

 

 

5A 

Comment asks for the source of the statement 
that BHOA is considering alternative 
approaches (to dredging) to maintain boat 
access between the Bahia development and the 
Petaluma River and states that the BHOA may 
go back to the original design of dredging the 
channel. 

 

 

 

5B 

MAS is legally responsible for maintaining its 
levees so they do not affect their neighbors 
property. 

 

 

 

6 

The costs for continued dredging (of the lagoon 
and channel to provide boat access for the Bahia 
community) are not the business of the 
restoration project proponents. 
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Agency 
Code 

Agency / Person Comment 
Code 

Comment Comment 
Date 

12 
(Cont) 

Walter Bagley 
(Bahia resident) 

7 

Extensive dike construction along the Petaluma 
River and Black John Slough happened in the 
19th century, not the 20th century, as stated in the 
DEIR 

 

 

 

8 

Comment requests proof that dredge material 
from the HOA lagoon and channel buried an 
historic channel system that existed at Central 
Bahia prior to the placement of fill materials 
there. 

 

 

 

9A 

The project area was a substantial area for 
thousands of migratory birds, which, prior to 
flooding of the site, compared to refuges in the 
Central Valley. 

 

 

 

9B 

Flooding of the project site created habitat for 
migratory birds, causing a dangerous situation 
for pilots at Gnoss Field. 

 

 

 

9C 

Flooding of the project site destroyed habitat of 
SMHM and other species, reducing the 
complexity, diversity, and ecological richness of 
the project site. 

 

 

 

9D 

Focus on creating clapper rail habitat has 
destroyed ecological richness and diversity of 
the project site and probably harmed the current 
population of clapper rails in the area. 

 

 

 

9E 

Farmland across the Petaluma River is less 
diverse and could be used to restore clapper rail 
habitat with fewer impacts. 

 

 

 

10 

MAS is contractually obligated to all easements 
that are reasonable and practical to complete the 
BHOA dredge/lock project across MAS land, 
including easements across the former RV lot at 
the project site.  PG&E also maintains an 
easement on MAS land. 

 

 

 

11A 

Any attempt to lower, breach, or weaken levees 
will directly affect BHOA property by 
weakening BHOA levees. 

 

 

 

11B 

Comment concerns BHOA offering of its 21.5-
acre channel as a conservation easement as part 
of a BHOA 14.5-acre project.  This would allow 
the project proponent to knock down some 
levees. 

 

 

 

11C 

Will DFG use tax dollars to defend MAS in 
legal action BHOA would take to prevent MAS 
impacting BHOA property? 
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Agency 
Code 

Agency / Person Comment 
Code 

Comment Comment 
Date 

12 
(Cont) 

Walter Bagley 
(Bahia resident) 

11D 

The BHOA’s 21.5-acre channel conservational 
easement and 108-acre mitigation land at Twin 
House is an ideal addition to the Proposed 
Project in exchange for allowing Bahia to 
continue pre-existing use of their 14.5-acre 
lagoon. 

 

 

 

11E 

The Proposed Project has cost and will cost the 
public millions [of dollars]. 

 

 

 

11F 

The BHOA project would have had less impact 
to the environment and more benefit to the 
ecology of the area if agencies had not stalled 
the BHOA project for 11 years. 
 

 

 

 

11G 

DFG has aligned itself with MAS to 
damage/steal BHOA property.  The liability to 
the state could be tremendous. 

 

 

 

11H 

Objections and false statements are made about 
the BHOA project before scientific studies have 
been completed or official decisions made. 

 

 

 

11I 

DFG conspires with MAS to take the BHOA 
land.  Commenter suggests that Project 
Proponents call the Attorney General’s office to 
discuss the agencies’ liability with respect to 
this project. 

 

 

 

12A 

DEIR falsely states that the proposed Bahia 
restoration project would mitigate impacts of the 
BHOA proposed project.  Commenter asserts 
that the BHOA project would instead mitigate 
impacts of the Bahia restoration project and that, 
without the conservational easement on 
BHOA’s 21.5-acre channel, sediment deposits 
and tidal prism will be significantly reduced 
under the Proposed Project. 

 

 

 

12B 

BHOA stands tall in its unprecedented privately 
funded mitigation. 

 

 

 

12C 

DFG and MAS have not cooperated with 
BHOA and now attempt to steal/affect BHOA 
land and ignore BHOA rights, including 
ignoring the BHOA’s conservational easement 
as part of the BHOA proposed project. 

 

 

 

12D 

Statement that the BHOA project will result in a 
loss of habitat and wetlands is incorrect.  BHOA 
mitigation offers to increase habitat and 
wetlands by 116 acres.  Impacts of the BHOA 
are unjustly criticized. 

 

 

Comments  Page 11 of 96 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



 
Agency 
Code 

Agency / Person Comment 
Code 

Comment Comment 
Date 

12 
(Cont) 

Walter Bagley 
(Bahia resident) 

12E 

BHOA dredge project increases the tidal prism 
and sedimentation to upstream marshes and the 
project through the project’s conservational 
easement.  Proposed mitigation for the BHOA 
project adds 108 acres to the area’s tidal prism. 

 

 

 

12F 

The impacts of proposed levee and channel 
modifications on flooding patterns within the 
project site, Black John Slough, and the HOA 
channel, are not adequately studied. 

 

 

 

12G 

The Proposed Project illegally impacts BHOA 
property. 

 

 

 

12H 

The Proposed Project could decrease the tidal 
prism within the 14.5-acre Bahia West Lagoon 
and destroy wetlands and habitat there. 

 

 

 

12I 

Elevations for the Bahia HOA lagoon are 
incorrect. 

 

 

 

12J 

DEIR does not describe the hydrologic impacts 
of the Proposed Project to BHOA property.  For 
example, if the HOA channel levees are 
removed, what would be the effect on the tidal 
prism, wetlands, and habitat of the lagoon? 

 

 

 

13A 

Project traffic impacts, including risks to 
children’s safety, are unacceptable.  Mitigation, 
including alternative residential parking during 
construction times, and asking community to 
proceed at 10 mph behind project trucks, is also 
unacceptable.  New traffic studies should be 
completed to reflect changes to traffic patterns 
in the last decade. 

 

 

 

13B 

The only acceptable mitigation for impacts 
resulting from project traffic is acceptance and 
support for the BHOA dredge/lock project as a 
part of the proposed Bahia restoration project. 

 

 

 

14 

The DEIR does not include Zentner’s clapper 
rail survey, which disagrees with the ARA 
report.  The EIR should include both reports. 

 

 

 

15 

Fishing should not be included as a future 
recreational use of the project site under the 
Proposed Project since fishing in tidal wetlands 
is not realistic. 

 

 

 

16 

Mitigation for the proposed BHOA project is 
130 acres, not 8.7 acres as stated in the DEIR.  
Conservational easements, giving the legal 
rights to use BHOA property are not mentioned. 
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Agency 
Code 

Agency / Person Comment 
Code 

Comment Comment 
Date 

12 
(Cont) 

Walter Bagley 
(Bahia resident) 

17 

The DEIR fails to acknowledge the importance 
of cooperation from the BHOA.  It does not 
acknowledge that the BHOA project is needed 
to enhance the proposed restoration project.  It 
condemns and attempts to steal BHOA property.  
Attempts to impact the BHOA property and to 
vilify the BHOA dredge/lock project should be 
removed from the DEIR.DFG and MAS are not 
good neighbors and are working together 
against the community.  Agencies should 
demand that MAS give up title to land around 
BHOA and be removed from any official 
capacity on the project.   

 

13 

Joseph Valls 
(Bahia resident) 

1 

CDFG did not repair the pumps creating a 
mosquito habitat and destroying the habitat of 
the Salt Mash Harvest Mouse. 

5/19/06 

 

 

2 

Pumps and habitat should be restored.  There 
seems to be plenty of tidal marsh and clapper 
rail habitat in the Petaluma River area and the 
Bay Area. 

 

 

 

3 

The truck traffic should be held to one truck per 
hour giving the pavement time to rest. CDFG 
and MAS should be responsible for repair of the 
streets and clean up of the homeowner’s 
properties damaged by the truck movement. 

 

 

 

4 

Project flooding impacts have not been properly 
addressed.  Will CDFG and MAS be willing to 
pay for any future flooding? 
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2.3 Comment Letters, Comment Summaries, and Responses 
 
BAHIA MARSH RESTORATION PROJECT 
FINAL ENVIRONMENTAL IMPACT REPORT (FEIR) 
RESPONSE TO COMMENTS ON THE DRAFT EIR 
 
Commenter: 1 Doug Kolozsvari for the Bay Area Air Quality Management District 

(BAAQMD) 
 

  
 
Comment 1-1.  The DEIR should address the impact of fugitive dust.  The District suggests referencing 
the published mitigation measures for construction related dust control. 
 
Response to Comment 1-1.  The text on Page 7-8 under the heading “Air Quality Impact-2: Project 
construction would generate fugitive dust” is confusing and has been changed as shown below.  The 
assessment that impacts would be less than significant is also in error and the text has been changed to 
indicate that impacts would be potentially significant, though short-term.  In addition, best management 
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practices (BMPs) for controlling fugitive dust, as recommended in the Bay Area Air Quality 
Management’s (BAAQMD) CEQA Guidelines (December, 1999), have been added as mitigation for 
Impact-2 under the Proposed Project and Alternatives 1 and 2.  Note the conclusion that, with the 
proposed mitigation, air quality impacts remain less than significant.  Corresponding changes have been 
made to the impact and mitigation summary table in the Executive Summary (Table ES-2. Comparison of 
Impacts of Project Alternatives). Air Quality Impact-2 has been changed from less than significant (LTS) 
to potentially significant (PS), and post-mitigation significance has been changed from no impact (NI) to 
less than significant (LTS).  The revised Table ES-2 appears in the revised Executive Summary 
(Attachment A to this FEIR). 
 
Please note that BAAQMD does not expect Lead Agencies to provide detailed quantification of 
construction emissions or to quantify emission reductions from construction-related mitigation measures.  
The District’s recommended approach to mitigating construction emissions focuses on a consideration of 
whether all feasible control measures are being implemented. 
 
Changes to the DEIR:  Chapter 7, Section 7.3.1.1, Page 7-8, Air Quality Impact-2: 

Air Quality Impact-2: Project construction would generate fugitive dust. 
Dust contains PM10, for which the BAAQMD has established a significance threshold (see Section 7.2).  
Excavation of fill from East Bahia and travel on unpaved access roads and levees has the potential to 
generate dust and therefore PM10.  In addition, project construction may require some stockpiling of dirt, 
either from excavations or for use in construction.  If stockpiles are allowed to dry out, they may become 
a source of blowing dust and PM10. 
 
As noted above, construction activities would take place over a period of approximately 8 444 weeks; 
therefore, impacts would be short in duration.  The majority of the work would be done in moist or wet 
soil or mud, thereby minimizing the likelihood of dust generation, which is not expected to exceed the 
BAAQMD significance threshold.  Stockpiled dirt from the project is unlikely to generate much dust 
since excavated soils will be wet and are not likely to dry out during the short construction period.  
Furthermore, dust generation from the project is expected to be localized and would be unlikely to affect 
off-site receptors.  Construction operations at East Bahia could cause some impacts to off-site receptors in 
the Bahia community.  Construction in Central and West Bahia is too far away to impact off-site 
receptors.  Overall, this impact is expected to be potentially significant, but short in duration 
would be less than significant. 
 
Significance: Potentially Less than significant, but short term (approximately 8 weeks in 
duration) 
 
Mitigation for Air Quality Impact-2:   
 
Basic Control Measures - The following controls recommended by BAAQMD will be used 
at the Bahia Restoration construction site (as needed): 
 

• Water all active construction areas at least twice daily (As needed- if soils dry out). 
• Cover all trucks hauling dry soil or other loose materials or require all trucks to maintain 

at least two feet of freeboard.  Moist soils will be evaluated for air quality impacts.  
• Apply water three times daily on all unpaved access roads, parking areas and staging 

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

• Sweep streets daily (with water sweepers) if visible soil material is carried onto adjacent 
public streets. 

• Enclose, cover, water twice daily exposed dry stockpiles (dirt, sand, etc.).  Moist soils will 
be evaluated for air quality impacts. 

• Limit traffic speeds on unpaved roads to 15 mph. 
• Install sandbags or other erosion control measures to prevent silt runoff to public 

roadways. 
• Replant vegetation in disturbed areas as quickly as possible. 

 
Post-mitigation significance:  Less than significant. 
 
Chapter 7, Section 7.3.1.3, Page 7-9, Air Quality Impact-2: 
 

Air Quality Impact-2: Project construction would generate fugitive dust. 
Alternative 1 This alternative would probably cause somewhat greater impacts from fugitive dust 
since more earth-moving, stockpiling, and construction would occur in the East Bahia area, closer to 
Bahia residences.  The length of time required to transport materials from one part of the site to another 
would be less than the proposed project.  However, the reduction in material removed from the East Bahia 
peninsulas would not necessarily translate to a shorter construction period since this alternative involves 
more complex balancing of fill and compaction at East Bahia.  This impact is expected to be less 
than significant due to.  Although the wetness of site soils, short period, and prevailing wind 
direction all help to reduce the impact, it may still be potentially significant.   
 
Significance: Potentially Less than significant, but short term (approximately 8 weeks in 
duration).  Mitigation for these impacts and post-mitigation significance are also the 
same as that identified for the Proposed Project. 
 
Chapter 7, Section 7.3.1.4, Page 7-10, Air Quality Impact-2: 
 

Air Quality Impact-2: Project construction would generate fugitive dust. 
Alternative 2 This alternative would probably cause somewhat greater impacts from fugitive dust 
since more earth-moving, stockpiling, and construction would occur in the East Bahia area, closer to 
Bahia residences.  The length of time required to transport materials from one part of the site to another 
would be less than the proposed project.  However, the reduction in material removed from the 
East Bahia peninsulas would not necessarily translate to a shorter construction period 
sSince this alternative involves more complex balancing of fill and compaction at East Bahia, the 
construction period within the East Bahia area may be longer and impacts to residents from fugitive dust 
have the potential to extend over a longer period of time under Alternative 2 than under the Proposed 
Project or Alternative 1, but are anticipated to be less than significant, cue to the wetness of 
site soils, short construction period, and prevailing wind direction.  This impact is 
expected to be less than significant due to.  Although the wetness of site soils, short period, 
and prevailing wind direction all help to reduce the impact, it may still be potentially 
significant.   
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Significance: Potentially Less than significant, but short term (approximately 8 weeks in 
duration).  Mitigation for these impacts and post-mitigation significance are also the 
same as that identified for the Proposed Project. 
 
Comment 1-2.  The District suggested that contractors be encouraged to use biodiesel in machinery 
operated in close proximity to sensitive habitats. 
 
Response to Comment 1-2.  DFG will encourage its contractors to use biodiesel. 
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Commenter: 2 Jenn Feinberg for the San Francisco Bay Conservation and Development 
Commission (BCDC) 
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Comment 2-1.  BCDC has determined the document appropriately addresses all environmental and 
policy issues. 
 
Response to Comment 2-1.  Comment noted. 
 
Comment 2-2.  A member of the public has raised concerns about the presence of leaking oils containers 
in the existing pump shed. 
 
Response to Comment 2-2.  The NOP was published November 8, 2005 and on that date there were no 
oil containers or hazardous materials containers on the project site, nor are there presently any such 
containers on site.  Therefore, the oil containers are not part of the existing conditions used as a baseline 
for evaluating impacts of the Proposed Project.  The alleged presence of oil or hazardous materials 
containers on site is therefore a subject for discussion outside the scope of this EIR. 
 
Comment 2-3.  A copy of the RWQCB Water Quality Certification will need to be submitted to BCDC 
before a BCDC permit can be processed. 
 
Response to Comment 2-3.  Comment noted.  This requirement has been added as a mitigation measure 
for Water Impact-1 (see below) and will be included in the Project Mitigation and Monitoring and 
Reporting Program which verifies compliance with all measures adopted as a condition of project 
approval.  As noted in Section 1.5.7 of the DEIR, the MMRP is required by CEQA but need not be 
included in the EIR.   
 
Changes to the DEIR:  Chapter 3, Section 3.4.1, Page 3-13, Water Impact-1: 
 
Water Impact-1.  Short-term construction impacts to water quality (elevation of suspended 
sediment and turbidity levels or hazardous materials). 
Localized temporary elevation of suspended sediment and turbidity levels or hazardous materials is 
expected to result from the levee breaching and construction activities planned for the project. However, 
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these elevated levels will be temporary. Disturbances will be timed and the project will be designed to 
conserve sediment for use in elevating the subsided interior portions of the levees and wetlands. This will 
further minimize discharges of turbid water to waters draining to the Petaluma River and San Pablo Bay.  
Construction management practices that reduce turbidity and suspended sediment will be used (Best 
Management Practices [BMPs]) .  
 
Significance:  Potentially significant (short-term) 
 
Mitigation Measure A for Water Impact-1:  The following mitigation measures will be implemented as 
applicable.   
 
Siltation Controls  
 
Install silt fences, localized silt barriers or other erosion control measures during construction in wetland 
and aquatic habitats located in creeks and sloughs.  No sediment controls will be applied when runoff is 
directed toward pond interiors unless sensitive wildlife resources are identified.   
 
Maintain siltation controls in properly functioning condition in accordance with the manufacturer’s 
specifications and good engineering practices.  Controls will be removed after construction.  Should 
sediment escape the construction site, accumulations of sediment will be removed and placed in a location 
where it can not impact water quality. 

 
Hazardous Materials 

 
All wastes created during construction (e.g. trash, excess construction material, etc.) would be removed 
from the construction area and disposed of in an approved disposal site.  No trash or other solid waste 
pollutants will be buried within the construction area or discharged into waters of the United States.  The 
project with comply with all applicable State and or local waste disposal regulations. 
 
Generation of fugitive dust would be minimized by accepted practices.  If precipitation occurs during 
construction, vehicular traffic along the construction corridor will be minimized to reduce the potential 
for erosion. 
 
Gasoline, diesel fuels, lubricants and other potential pollutants would be stored in containers that would 
prevent their accidental release.  Any unused lubricants or used engine oil will be removed from the site 
and disposed of at an approved facility.   Additional steps to prevent the accidental discharge of potential 
pollutants will be described in a project-specific spill prevention plan. 
 
Overnight or out-of-use equipment will be parked on impervious mats/tarps to capture leaking oil and 
lubricants. 
 
Routine maintenance of equipment will be limited to fueling and lubricating equipment.  No major 
cleaning or major equipment repairs would be conducted at the construction site. 
 
Prior to construction, an environmental inspector will verify the limits of authorized construction work 
areas and identify any additional stabilization or special construction management needed to protect 
sensitive wildlife.  During construction, if conditions are identified that would impair water quality or 
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harm wildlife, the construction activity will be stopped and rescheduled or the construction design will be 
changed to prevent reoccurrence. 
 
Mitigation Measure B for Water Impact-1:  Submit a copy of the Regional Water Quality 
Control Board (RWQCB) Water Quality Certification to the Bay Conservation and 
Development Commission (BCDC). 
 
Post-mitigation Significance:  Less than significant 
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Commenter: 3 Neil Sorenson (representing property owners at 8190 Binford Road, Novato, 
California) 
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Comment 3-1.  Describes a tidal marsh restoration project completed in October 2001, located on Black 
John Slough. 
 
Response to Comment 3-1.  Comment noted. 
 
Comment 3-2.  Concern about the statement in the DEIR that un-phased tidal restoration of the entire 
project site could negatively impact upstream habitat on Black John Slough. 
 
Response to Comment 3-2.  The proposed project was designed to mitigate for the potential impacts to 
upstream habitat.  Although un-phased tidal restoration of West Bahia was considered as a project 
alternative early in the project development stage, that alternative was eliminated from further study, 
largely because of the potential impacts to upstream marshes (see DEIR Section 2.2.3, Un-phased West 
Bahia Tidal Restoration Alternative).  The Proposed Project, evaluated in detail in the EIR, would be 
completed in phases to ensure that the impacts described will not occur (see DEIR Section 1.4, Project 
Description).   
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Commenter: 4 Jeff Rawles for the Marin County Aviation Commission (MCAC) 
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Comment 4-1.  Aviation Commission feels that the DEIR does not adequately address the impacts of bird 
activity associated with the proposed project on aviation traffic at Gnoss Field. 
 
Response to Comment 4-1.  With its proximity to the project site, the potential for bird strikes is an 
existing and ongoing concern at Gnoss Field.  The site already is and has always been marsh, which 
attracts a large number and variety of birds.  Soon after DFG/MAS acquired the site in 2003, the site’s 
pump failed and the site filled with water.  Since then, the site has become increasingly attractive to 
waterfowl and shorebirds, including great numbers of ducks, geese, pelicans, and other diving birds.  
Many of these birds are migratory, rather than resident, flying frequently in and out of the site.   
 
The proposed project is not expected to increase the numbers of birds at the project site.  In fact, 
colonization of the presently ponded areas of the site with marshland vegetation will make these areas less 
attractive to the migratory water birds that are currently the primary hazard with respect to bird strikes.  
The proposed project is targeted towards improving habitat for special status species, including the 
California clapper rail.  These are all resident species and, as such, are unlikely to fly in and out of the site 
frequently.  Therefore, the project will not impact the use of Gnoss Field; rather, it is likely to have the 
effect of reducing the bird strike hazard in the future. 
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Comment 4-2.  Planes currently are required to circle over the project site away from the community of 
Bahia.  Increased bird activity near the runway would encourage aviators to use the more direct route over 
Bahia resulting in safety and noise impacts on that community. 
 
Response to Comment 4-2.  The existing runway 13-31 at Gnoss Field requires departing aircraft from 
runway 31 to follow a 20:1 ascent slope and make a sharp left turn over Black John Slough.  As noted in 
the Aviation Commission letter, this requirement is for noise abatement.  The project site is over 1,000 
feet from the end of runway 31.  At that distance an aircraft's altitude will be 500 ft. according to the 
diagram on Sheet 6 of Appendix B of the Airport Land Use plan.  An arriving aircraft using runway 13 
will have the same altitude when over the project site because of the noise abatement restrictions. 
 
As noted in response to Comment 4-2 above, the Proposed Project is not expected to cause an increase in 
bird activity and may actually reduce the bird strike hazard for users of Gnoss Field.  Resident birds that 
are expected to colonize the project site following its restoration to tidal marsh will stay well under the 
500-foot altitude reached by departing and arriving aircraft as they pass over the project site.  Therefore, 
the project would not result in any changes to existing Gnoss Field flight patterns and would not result in 
noise impacts to Bahia residents from planes flying over the community. 
 
Comment 4-3.  The DEIR must address the impact of the project on the Marin County Airport (Gnoss 
Field) Plan. 
 
Response to Comment 4-3.  Both the Marin County Airport (Gnoss Field)  Airport Master Plan (31 July 
1989) and Airport Land Use Plan (10 June 1991) propose an additional runway, designated as 3-21, to be 
added to the existing runway (13-31) at Gnoss Field.  This addition has not been constructed and the 
current County of Marin website (http://www.co.marin.ca.us/depts/pw/main/airport.cfm) is silent about 
any expansion plans.   
 
The new runway 3-21 would run in a west by southwest to north by northeast direction and therefore bird 
strikes would not be a major concern, unless, for noise abatement procedures, a right turn was required 
upon takeoff from runway 3 in the northerly direction or a left turn landing on runway 21 in the southerly 
direction.  Since agricultural land is under this flight path, probably no right or left turn would be 
required. This turning requirement for noise abatement remains to be determined if and when the airport 
expansion is approved and funded. 
 
At any rate, as noted in the response to Comment 4-1 above, the project is not expected to cause an 
increase in bird flight activity at the project site that could cause new or increased conflicts with existing 
or planned land use at Gnoss Field. 
 
Commenter: 5 James Emrich (Bahia resident) 
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Comment 5-1A.  The project description does not include the use of material from the dredge disposal 
site and decant pond as a source of fill. 
 
Response to Comment 5-1A.  Goals of the project are to preserve and restore a variety of wetlands 
habitats, with an emphasis on tidal marshlands, but also including seasonal wetlands and a couple of 
small ponds.  Present plans include preserving the former decant pond and adjacent seasonal wetlands at 
the dredge material disposal site in Central Bahia.  The existing seasonal wetlands that have formed 
within fill materials of the former dredge disposal site in Central Bahia could be enhanced by additional 
excavation and grading of materials at that site.  In fact, early in project development, the project 
ecologist (Peter Baye) recommended and project engineers (PWA) considered using the fill excavated 
from the dredge disposal site to raise grades to create near-term vegetated marsh/rail habitat in Central 
Bahia (e.g., see Figure 7 in the Vegetation and Habitat Management Plan, the project ecologist’s 
conceptual sketch for the dredge disposal site, included as Appendix B to the DEIR and as Attachment B 
to this FEIR).   
 
The desire to use fill from the East Bahia peninsulas stems in part from a need to deposit on site any 
materials excavated from East Bahia in conjunction with tidal marshlands restoration there.  This 
balancing of excavated and deposited materials on site eliminates a number of impacts that would occur if 
materials excavated on site had to be trucked off site.   
 
However, based on this comment, project engineers are considering inclusion of minor excavation at the 
dredge disposal site to enhance the seasonal wetlands in some areas of that site.  Excavated material from 
that site may be used to expand the vegetation bench in Central Bahia.   
 
Comment 5-1B.  The DEIR does not state specifically what will be done at the dredge disposal site. 
 
Response to Comment 5-1B.  It is not presently known precisely how much fill material will be needed 
from various areas of the project site.  The project ecologist’s conceptual sketch for the dredge disposal 
site (Figure 7 from the VHMP; Appendix B to the DEIR) is included as    B to this FEIR to give a clearer 
indication of likely activities at this area of the project site. 
 
Comment 5-1C.  The soil at the dredge disposal site could be used to meet the restoration objectives 
without trucking soil from East Bahia through the community. 
 
Response to Comment 5-1C.  See response to Comment 5-1A. 
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Commenter: 6 Bahia Homeowners Association (BHOA) 
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Comment 6-1.  The project description is too vague and does not include future activities that are a 
consequence of the project approval. 
 
Response to Comment 6-1.  The site plan for the proposed project shows approximately 700 feet of the 
existing levee on the west side of the HOA channel will remain in place.  Additionally, a band of soil 
approximately 750 feet long and 10 feet wide will be preserved along the inboard side of the current RV 
parking (along the edge of the HOA West Lagoon).  The segment of levee to be lowered to mean high 
high water (MHHW) extends north of this preserved segment along the HOA channel (Figure 1-3 of the 
DEIR).  The stated purpose of this approximately 1,450 feet of higher elevation band and existing levee is 
“to inhibit the transmission of tidal and wave action from the restoration site to the HOA lagoon.”   
 
Pages 1-10 through 1-19 of the Bahia Marsh Restoration Project DEIR contain a detailed Project 
Description.  This information is summarized from the Bahia Wetlands Administrative Draft Preliminary 
Design Report (PDR), dated September 23, 2004 (Appendix A to the DEIR).  Additional information on 
project design is contained in Figure 1-3 (Site Map – Proposed Project) of the DEIR and in the complete 
PDR.  Changes made to the project design subsequent to the PDR are detailed in a technical 
memorandum prepared by Philip Williams & Associates, project engineers.  This technical memo is 
included as Attachment C to this FEIR. 
 
Comment 6-2.  The proposed project will have detrimental effects via flooding and potential levee failure 
through the removal of levees along the HOA channel and the East Lagoon. 
 
Response to Comment 6-2.  Potential flooding impacts were evaluated and considered in the project 
design.  Early in the planning stages, an alternative to remove the East Bahia peninsulas and maximize 
tidal restoration was considered, but eliminated from further consideration in recognition of the structural 
support the peninsulas provide for the Bahia HOA lagoons and channel (see Section 2.2.1 of the DEIR, 
Remove East Bahia Peninsulas Alternative).   
 
Under the Proposed Project evaluated in the EIR, the new levees on MAS property adjacent to the Bahia 
HOA East Lagoon and Bahia Development would be a more effective barrier than the existing levees and 
peninsulas.  The outboard side of the existing levees, which is already lower than the inboard side, would 
be graded and the inboard side would be raised and reinforced with additional earth.  Overall, this is 
expected to strengthen the levees.  Hence, proposed grading of the outer levees would not cause an 
increase in flood risk to the Bahia Homeowners.   
 
The Bahia Development currently experiences minor flooding and drainage problems during extreme 
high tides and storm events along the southern shoreline of the East Lagoon, adjacent to Topaz Road and 
near the community center.  On January 18, 2006, PWA staff met with MAS staff and BHOA 
representatives to observe areas of flooding following the December 31, 2005 storm event.  The northeast 
corner of the lagoon is surrounded by a levee with low points that allow high tides from the Petaluma 
River and Black John Slough to enter the lagoon raising the water surface within the lagoon.  These low 
points are just north of the Eastern Peninsula and near the northern power tower on the Western 
Peninsula.  During storm events, the elevated lagoon water surface impedes the discharge of surface 
runoff into the lagoon through storm drain outfalls and drainage ditches along Topaz Road.   
 
The area surrounding the northeast corner of the East Lagoon, including the low point north of the eastern 
peninsula, is not owned by MAS and will not be disturbed by the Proposed Project.  Areas around the 
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power towers are within the PG & E easement and also cannot be disturbed.  Therefore, the current 
hydrology of the East Lagoon will not be altered and the lagoon will continue to experience high water 
levels during extreme high tide and storm events.  To prevent potential project impacts to the existing 
storm drain system, the project will not place fill in existing storm drainage ditches.   
 
Additional drainage problems at the Bahia Development may also result from inundation from the 
Petaluma River over the marsh and pond, east of the BHOA Community Center on Topaz Road, during 
extreme high tides and storm events.  The revised grading plan will raise the grades in this area to inhibit 
overland propagation toward the East Lagoon. However, high water levels may still impede drainage 
through the storm drain outfall(s) and drainage ditch(s) adjacent to the sanitary facility or other routes. 
 
In summary, the Proposed Project would not affect the hydrology of the Bahia HOA East Lagoon and 
therefore existing flood problems in this part of the site can be expected to continue.  However, the 
project would raise grades on the peninsulas and hence would reduce the potential for flooding of the 
Bahia Development from across MAS property.  The revised grades were shown in the proposed site plan 
(Figure 1-3 of the DEIR) and in typical sections shown in Figure 13 from the Bahia Wetlands 
Administrative Draft Preliminary Design Report (PDR), dated September 23, 2004 (Appendix A to the 
DEIR).  These figures are included in this FEIR as Attachment D for quick reference. 
 
Changes to the DEIR:  Chapter 7, Section 7.3.1.1, Page 7-8, Air Quality Impact-2: 
 
The project area is currently exposed to storm events. As a result of opening areas to tidal exchange with 
the Petaluma River, the receiving waters (Petaluma River and San Pablo Bay) will be exposed to storm 
water runoff from the re-inundated areas and hydrologically connected uplands within the Bahia area. 
There would not be any appreciable effects on storm water conveyance or management practices because 
the project area is not associated with developed storm water facilities and the project will not place 
fill in existing storm drainage ditches.  The storm water water quality impacts are considered less 
than significant.  Marsh vegetation, which will begin to establish immediately under the Proposed Project, 
can filter out many COCs and therefore can have a beneficial impact on the quality of storm water runoff.   
 
Comment 6-3A.  The construction traffic appears to be substantially underestimated. 
 
Response to Comment 6-3A.  A 20-cubic-yard (cy) “End Dump” truck would be appropriate hauling 
equipment for this job.  This truck has no trailer and could work in the tighter construction spaces and 
create less traffic hazard than a truck and trailer. 
 
However, a 20-cy “End Dump” truck will only haul 14 cy of wet fill.  Therefore, the execution of the 
project as proposed in the DEIR would require 1,643 round trips between East Bahia and Central Bahia 
(based upon a figure of 23,000 cy of material hauled from East to Central Bahia).  Assuming, the 
transport of this material is completed within four 40-hour work weeks  (260 hours total), hauling this 
amount of material would result in approximately 10 round trips per hour (1,643 round trips divided by 
160 hours total), or 20 one-way trips per hour (that is, approximately one truck every 3 minutes).  
 
Extending the period of construction trucking beyond 4 weeks would reduce the Proposed Project 
frequency of truck trips as shown below: 
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Table for Comment 6-3A.  Impact of construction trucking period on the frequency of truck trips 
through the Bahia Development – Proposed Project and Alternative 1 
Construction 
Trucking 
Period 

Total no. hours Round 
trips/hour 

One-way 
trips/hour 

Frequency of 
trucks 

Proposed Project 
4 weeks 160 10 20 1 truck/3 min. 
5 weeks 200 8 16 1 truck/4 min. 
6 weeks 240 7 14 1 truck/4 min. 
7 weeks 280 6 12 1 truck/5 min. 
8 weeks 320 5 10 1 truck/6 min. 
     
Alternative 1 
2 weeks 80 10 20 1 truck/3 min. 
3 weeks 120 6.5 13 1 truck/4.5 min. 
4 weeks 160 5 10 1 truck/6 min. 
     
 
As shown in this table, the project requires that trucks travel frequently through the Bahia Development.  
This fact is not changed even by doubling the Proposed Project period of trucking from 4 to 8 weeks and 
thereby halving the frequency of trucks passing through the community from one truck every 3 minutes to 
one truck every 6 minutes.  One truck every 6 minutes will still be perceived by the community as a high 
frequency of trucks.  It seems that extending the period over which this nuisance occurs would be more 
onerous to the community and would not be balanced out by the less perceptible reduction in truck 
frequencies.   
 
The EIR has been changed as shown below to reflect the greater number of truck trips required under the 
Proposed Project and Alternative 1, given the reduced capacity of the 20 cy “End Dump” truck to carry 
wet fill material (capacity = 14 cy of wet fill).  Numbers of truck trips cited in Chapter 8 (Noise) are 
likewise corrected.  These changes to the EIR do not change the conclusion that, with mitigation, project 
traffic impacts will be less than significant. 
 
Changes to the DEIR:  Chapter 6, Section 6.3.1, Page 6-11, Traffic Impact-1: 
 
Traffic Impact-1:  Increased traffic on Bolero Court and Topaz Drive during construction.  
A total of 1,643 1,150 round-trips are estimated, based on a figure of 23,000 cy of material to be hauled 
from East to West Bahia and a capacity of 14 20 cy per truckload.  Assuming the transport of this 
material is completed within four 40-hour work weeks (160 hours total), hauling this amount of material 
would result in approximately 10 7 truck round-trips per hour (1,150 round trips divided by 160 hours 
total), or 20 14 one-way trips per hour.  During peak commute hours (7:30 to 9 am and 4:30 to 6 pm), 
this could cause some traffic congestion at the Topaz/Albatross intersection, where there is a four-way 
stop sign, with LOS possibly degrading to a “C” at that intersection.  (Note that an LOS of “C,” while a 
significant degradation from existing conditions, still represents stable operations and acceptable delays at 
impacted intersections.) 
 
Significance: Significant, but short-term (approximately 4 weeks)  
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Chapter 6, Section 6.3.1, Page 6-11, Traffic Impact-2: 
 
Traffic Impact-2:  Increased safety risks to pedestrians, bicyclists, and motorists on Bolero Court 
and Topaz Drive during construction.  The proposed project would generate approximately 10 7  
round-trips, or 20 14  one-way trips per hour (see calculations under Traffic Impact-1, above).  Averaged 
out, this would equate to one truck every 4 4.5 minutes, approximately. 
 
Significance: Significant, but short-term (approximately 4 weeks).  
 
Chapter 6, Section 6.3.3, Page 6-12, Traffic Impact-1: 
 
Traffic Impact-1:  Increased traffic on Bolero Court and Topaz Drive during construction.  
A total of 786 550 round-trips are estimated, based on a figure of 11,000 cy of material to be hauled from 
East to Central Bahia and a capacity of 20 cy per truckload.  Assuming the transport of this material is 
completed within two 40-hour work weeks (80 hours total), hauling this amount of material would result 
in slightly under 10 7 truck round-trips per hour (786 550 round trips divided by 80 hours), or 
approximately 20 14 one-way trips per hour.  During peak commute hours (7:30 to 9 am and 4:30 to 6 
pm), this could cause some traffic congestion at the Topaz/Albatross intersection, where there is a four-
way stop sign, with LOS possibly degrading to a “B” at that intersection.  This would be a higher LOS 
than anticipated under the Proposed Project, which would degrade the Topaz/Albatross LOS to “C.”  
(Note that an LOS of “B,” while a significant degradation from existing conditions, represents stable 
operations and minimal delays at impacted intersections.) 
 
Significance: Significant, but short-term (approximately 2 weeks). 
 
Chapter 6, Section 6.3.3, Page 6-12, Traffic Impact-2: 
 
Traffic Impact-2:  Increased safety risks to pedestrians, bicyclists, and motorists on Bolero Court 
and Topaz Drive during construction.  Alternative 1 would generate slightly over 10 7round-trips, or 
20 14 one-way trips per hour (see calculations under Traffic Impact-1, above).  Averaged out, this would 
equate to one truck every 3 4 minutes, approximately.  The safety risk resulting from Alternative 1 would 
be less than that under the Proposed Project, but still significant. 
 
Significance: Significant, but short-term (approximately 2 weeks)  
 
Chapter 8, Section 8.4.1, Page 8-5, Noise Impact-1: 
 
Noise Impact-1:  Construction-related truck traffic noise on Albatross Drive and Topaz Drive 
during construction. 
A total of 1,643 1,150 round-trips are estimated to occur within four 40-hour work weeks, or 
approximately 10 7 truck round trips per hour.  (See Traffic Section 6.3.1 for additional explanation of 
these assumptions.)  This truck traffic could cause an exceedance of the CALFED and City of Novato 
noise standards at residences along Albatross and Topaz or adjacent to these streets.  In addition, noise 
could be generated by truck engine braking (“jake braking”) on the return trip downhill from West Bahia 
along Topaz Drive. 
 
Significance: Significant, but short-term (four weeks estimated) 
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Chapter 8, Section 8.4.3, Page 8-7, Noise Impact-1: 
 
Noise Impact-1:  Construction-related truck traffic noise on Albatross Drive and Topaz Drive 
during construction. 
A total of 786 550  round-trips are estimated to occur within two 40-hour work weeks, or approximately 
10 7 truck round trips per hour. (See Traffic section 6.3.3 for additional explanation of these 
assumptions.)  This alternative would reduce the number of weeks required for hauling fill through the 
Bahia community from four weeks (Proposed Project) to two, thereby reducing the length of time 
residents would be exposed to this construction noise.  However, during those two weeks, exceedances of 
the CALFED and City of Novato noise standards at residences along Albatross and Topaz or adjacent to 
these streets are still possible.  Proposed mitigation is the same as for the Proposed Project. 
 
Significance: Significant, but short-term (two weeks estimated) 
 
Comment 6-3B.  Traffic mitigation measure that describes off street parking (Mitigation Measure 3-B) is 
inadequate because it cannot be enforced or implemented by the project proponent. 
 
Response to Comment 6-3B.  The City of Novato Traffic Department may grant a restriction for on-
street parking through an encroachment permit in conjunction with the City’s construction application 
process, to which this project is subject (personal communication between Dave Harlan, City of Novato 
General Engineering Department and David Markham, LS!, June 1, 2006).  If granted, the City would 
post notices regarding the parking restriction and would enforce the restriction during the time that it 
applies, including ticketing any violators. 
 
Please note that the on-street parking restriction would apply only during the hours of truck traffic (i.e., 
9am to 4pm) when at least some vehicles are likely to be in use by working community and therefore to 
be absent from the community. 
 
Comment 6-4.  The proposed truck traffic could result in substantial damage to the streets of the Bahia 
subdivision. 
 
Response to Comment 6-4.  CEQA Guidelines Appendix G does not include road deterioration as a 
significance threshold requiring analysis.  Rather, road deterioration and funding for road repairs will be 
dealt with through the Cityof Novato’s project permitting process.   
 
Comment 6-5A.  The DEIR fails to recognize the significant public access currently occurring around the 
East Lagoon. 
 
Response to Comment 6-5A.  The “casual trails” referred to in this comment and on Page 11-3 of the 
DEIR are informal trails that presently run along the edge of the Western and Central Peninsulas in East 
Bahia (see also Page 11-1, Paragraph 4).  These trails are not public trails in the sense that there are no 
easements of record or judicial decrees establishing formal public rights and thus there is no legal 
requirement that they be kept or maintained.  However,  although these trails would be destroyed by 
earth-moving activities along the peninsula edges, casual foot paths, such as those that currently branch 
out along all three peninsulas in East Bahia would be allowed to develop in upland areas, transition zones, 
and levees following project construction.   
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No formal trails would be impacted by the project.  There are two trails in the vicinity of Central and 
West Bahia.  One trail runs along the south shore of Central and West Bahia, moving in and out of the 
oak woodlands lining that shore; it is on DFG land and is managed by the Marin County Open Space 
District (MCOSD).  The other trail runs through the oak woodlands along the ridge; this trail is on 
MCOSD land.  The project would not impact either trail. 
 
As discussed in the DEIR (see Section 11.3.1), recreational use of the site would not be allowed during 
project construction.  However, once construction is completed, provisions for public access and 
recreational use of the site would remain unchanged from the present, as long as recreational uses are 
consistent with habitat restoration and wildlife preservation goals at the site.  In the long term, removal of 
the site from development for housing, commercial, or industrial uses makes possible continued public 
access to the site.  Furthermore, enhancement of habitat and wildlife values at the site should serve to 
enhance recreational experiences there, including fishing, bird-watching, hiking, and jogging. 
 
Comment 6-5B.  The DEIR does not mention HOA access for maintenance. 
 
Response to Comment 6-5B.  BHOA access to MAS and DFG lands for BHOA construction, dredging, 
levee maintenance, or other operations is the subject of separate negotiations and is not within the scope 
of this project EIR. 
 
Comment 6-6A.  The DEIR fails to analyze the potential significant effects relating to noise. 
 
Response to Comment 6-6A.  Section 8.1.2 of the DEIR provides a qualitative evaluation of existing 
noise conditions in the project area.  Existing noise was not measured or modeled for the EIR analysis.  
However, as stated in the DEIR, existing noise at the Bahia community does not exceed the City of 
Novato noise standards for a residential area (i.e., <60-65 dB Ldn) and is probably considerably below 
these levels most of the time, approximating typical levels for a suburban residential area (45-50 dB Ldn), 
punctuated by aircraft taking off and landing from Gnoss Field.   
 
Impacts of the project on future noise levels were not modeled for the EIR.  The restoration project will 
have no impact on long-term noise levels.  Restoration of the site as tidal marshlands will, in fact, help to 
ensure that the Bahia Development has a quiet neighbor to the north and east for the long term.  
Construction noise impacts for projects of this scale are not typically modeled because they are short in 
duration and because the many variables and uncertainties of construction operations make them very 
difficult to model with any accuracy.  Nevertheless, the DEIR does acknowledge that nearby Bahia 
residents will be potentially significantly impacted during project construction by noise from operation of 
trucks hauling fill material from East to Central Bahia (Noise Impact-1) and from operation of heavy 
earth-moving equipment (Noise Impact-2).  Additional information is provided below. 
 
The following table shows maximum construction equipment noise levels at a distance of 50 feet from the 
noise source.   
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Table for Response to Comment 6-6A.  Construction Equipment Noise Levels 

Type of Equipment Maximum Level, dBA at 50 feet 

Scrapers 
Bulldozers 

Heavy Trucks 
Backhoe 

Pneumatic Tools 

88 
90 
88 
85 
85 

Source: Environmental Noise Pollution, Patrick R. Cunniff, 1977. 

 
As indicated in the table, heavy trucks hauling fill material from East to Central Bahia could produce 
sound levels as high as 88 dBA at residences along Albatross Drive and Topaz Road, at neighborhood 
“pocket” parks and at the Bahia Community Center.  This level would exceed the City’s standards, both 
for residential areas (<60-65 dB Ldn) and for neighborhood parks (<80 dB Ldn).  The DEIR 
acknowledges this potentially significant, though short-term, impact and offers mitigation to reduce the 
impact, including restricting trucking hours and prohibiting engine breaking.  Please note that, consistent 
with mitigation provided in DEIR Chapter 6 (Traffic and Transportation), the hours for trucking would be 
from 9am to 4:30 pm, not from 9am to 6pm, as mistakenly stated in the DEIR.  Marked up changes are 
shown below. 
 
As indicated in DEIR Figure 1-3, the proposed construction access and staging areas north of Albatross 
Drive and near the intersection of Bolero Court and Topaz Road would be >100 feet from the nearest 
homes.  The construction staging area near the Bolero/Topaz intersection would also be >100 feet north 
of the Bahia Community Center.  Although there will be some noise at the staging areas during startup of 
construction equipment, most of the project earth-moving activities will occur on the East Bahia 
peninsulas, at a greater distance from residences and the Community Center.  Since noise attenuates with 
distance, the actual equipment-generated noise levels at residences and at the Bahia Community Center 
will be significantly below the levels in the table above (i.e., 85-90 dBA).   
 
The DEIR proposes a number of mitigation measures to reduce the impacts of noise from operation of 
construction equipment (see, for example, Noise Impact-2 under Section 8.4.1).  In addition, construction 
staging areas will be located as far from residences and the Community Center as possible.  The option to 
move the staging area at Bolero and Topaz (across from the Community Center) further east is limited by 
the need to avoid drainages, the North Marin Water District’s easement areas, and the location where fill 
will be placed. 
 
The existing Gnoss Field flight pattern directs aircraft over the project site and away from the Bahia 
community in an effort to reduce noise impacts from Gnoss Field.  As discussed under the previous 
response to Comment 4-2, the project would not cause any changes to the existing Gnoss Field flight 
pattern and would therefore not cause indirect noise impacts from this facility. 
 
Changes to the DEIR:  Chapter 6, Section 8.4.1, Page 8-6, Noise Impact-1 and Section 8.4.3,  Page 8-7, 
Noise Impact-1: 

Comments  Page 41 of 96 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



 
Mitigation A for Noise Impact-1:  Restrict truck traffic to the hours between 9am and 4:30 6pm. 
This mitigation would lower the Ldn by confining construction-related truck traffic to daytime work hours. 
 
Post-mitigation significance.  Less than significant. 
 
 
Comment 6-6B.  The proposed staging area and equipment access is adjacent to the HOA pool and 
community center.  The DEIR does not recognize the impacts of dust, noise, and traffic on the community 
center.  Impacts will occur during the summer when use of the pool is high. 
 
Response to Comment 6-6B.  Noise impacts to the Bahia Community Center (including the pool at the 
Center) were discussed in Section 8.4 of the DEIR (Noise Impact-2) and in the response to Comment 6-
6A, above.   
 
Dust impacts were also addressed in the DEIR (Section 7.3.1, Quality Impact-2) and in the response to 
Comment 1-1, which acknowledges construction dust impacts as potentially significant and proposes 
appropriate mitigation (BAAQMD best management practices (BMP), including BAAQMD dust control 
measures).  
 
Chapter 6.0 (Traffic and Transportation) incorrectly identifies the Bahia Community Center at the end of 
Bolero Court (see correction below).  The correct location for the Bahia Community Center is at the 
eastern end of Topaz Road, east of Bolero Court.  DEIR figures (e.g., Figure 1-2 and 1-3) show the 
Community Center in its correct location.  The DEIR acknowledges the impact of additional truck-
hauling traffic along Topaz Road (see Traffic Impact-1) during the period of fill hauling from East to 
Central Bahia under the Proposed Project (Section 6.3.1) and Alternative 1 (Section 6.3.3).  In addition, 
initial project mobilization, including set up for the construction staging area on Topaz Road, opposite the 
Community Center, may temporarily impact access to the Community Center for one to two days. 
 
As noted in the response to Comment 6-6A above, the construction staging area at the east end of Topaz 
Road would be moved as far east as possible, given existing constraints.  Please note that noise, dust, and 
traffic impacts to the Community Center would be primarily limited to the truck hauling period, or 
approximately 2 to 4 weeks, depending upon the project alternative selected. 
 
Comment 6-7A.  The project location and site description fails to recognize the property owned by the 
HOA and its right of access. 
 
Response to Comment 6-7A.  It appears that the “Navigation Plan Agreement” referred to in this 
comment is the agreement between BHOA and the Debra Investment Corporation (owner of the project 
site, previous to DFG/MAS.  As noted in the response to Comment 6-5B above, BHOA access to MAS 
and DFG lands for BHOA construction, dredging, levee maintenance, or other operations is the subject of 
separate negotiations.  Negotiations regarding possible easement rights of the HOA are not within the 
scope of this project EIR. 
 
Comment 6-7B.  No property boundary survey has been conducted for the properties owned by DFG and 
MAS.  HOA believes that portions of the project are being conducted on land owned by the HOA. 
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Response to Comment 6-7B.  MAS will perform a boundary survey of the HOA channel and will avoid 
impacts to HOA property.  Like negotiations regarding possible easement rights of the HOA, boundary 
surveys are not within the scope of this project EIR. 
 
Comment 6-8A The BHOA has considered alternatives that will dredge and restore navigation within the 
HOA channel and the exact alternative that eventually may be selected is unknown.   
 
Response to Comment 6-8A.  Comment noted. 
 
Comment 6-8B: The DEIR does not address land use and provides no discussion of how the 
proposed project will affect use of the existing BHOA channel or East Lagoon, including how it will 
affect navigational use of the channel. 
 
Response to Comment 6-8B.  The project will not impact use of the BHOA channel or lagoons, 
including future navigational use of the channel.  As stated in the responses to Comments 6-1 and 6-2, 
preservation of existing levees and strengthening of other levees around the channel and East Lagoon will 
help to preserve the integrity of these features.  The proposed restoration project is compatible with 
existing land uses and land use plans.   
 
As stated in Section 1.5.1, Page 1-23 of the DEIR, agency scoping and completion of an Initial 
Study/Environmental Checklist (IS/EC) determined that the project would not create any land use or 
planning impacts.  According to CEQA Guidelines, a project may have a significant impact on the 
environment if it would: 

• Physically divide an established community; 
• Conflict with any applicable land use plan, policy, or regulation of an agency with jurisdiction 

over the project (including, but not limited to, a general plan, specific plan, local coastal program, 
or zoning ordinance) adopted for the purpose of avoiding or mitigating an environmental effect; 
or 

• Conflict with any applicable habitat conservation plan or natural community conservation plan. 
 
The project would not divide an established community.  The project would not conflict with habitat 
conservation planning in Sonoma County.  Marin County does not have any habitat conservation or 
natural community conservation plans.  The project was found to be consistent with the following land 
use plans and policies: 

• Coastal Zone Management Act/San Francisco Bay Plan 
• Long Term Management Strategy [U.S. Environmental Protection Agency, Corps, State Water 

Board 
• Quality Control Board, Regional Water Quality Control Board, and Bay Conservation and 

Development Commission] 
• San Francisco Estuary Project Comprehensive Conservation Management Plan 
• Ecosystem Restoration Program Plan [CALFED Bay-Delta Program] 
• City of Novato General Plan 

 
Since CEQA does not require detailed evaluation of resource areas where no impacts are anticipated, land 
use and planning was eliminated from further consideration in the EIR. 
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Comment 6-8C:  The DEIR lacks an analysis of the potential for increased sedimentation in the HOA 
Channel and West Lagoon due to removal of levees that currently block tidal action to these areas.  The 
HOA proposed Dredge Lock Project requires that these areas be isolated from sediment inputs. 
 
Response to Comment 6-8C.  The HOA channel and West Lagoon are already impacted by 
sedimentation from Petaluma River tidal waters and have become silted in since the last dredging 
operations in 1987.  The tidal prism for the channel and lagoon has been reduced approximately 28 
percent since 1987.   
 
The proposed Bahia Marsh Restoration Project would distribute the sediment-bearing tide waters from the 
Petaluma River, currently concentrated in the channel and lagoon, across the entire site.  Furthermore, 
gradual enlargement of the HOA channel and lagoon tidal prism through the proposed phased restoration 
of tidal action to the project site may actually decrease sedimentation on the HOA properties.  In 
summary, the project is unlikely to increase sedimentation rates within the HOA channel and lagoon and 
may, in fact, decrease sedimentation at these locations. 
 
A proposal to provide navigational access to the West Lagoon by establishing a lock at the north end of 
the East Lagoon and establishing a new connection between the West and East Lagoons (closing off the 
current connection between the channel and West Lagoon) is the subject of an EIR referenced in the 
restoration project DEIR (City of Novato, 1999).  The BHOA previously submitted an application for this 
project (referred to as the Dredge Lock Project in this comment) and therefore it was considered in the 
analysis of cumulative impacts in the restoration project EIR.  However, this project is not permitted.  
Furthermore, there are numerous constraints to getting the project permitted and implemented, including 
its potential for causing direct impacts to threatened and endangered species, irrespective of any potential 
indirect impacts related to the proposed restoration project.  DFG has rejected this proposal due to 
interference with the California clapper rail and the Executive Director of BCDC is of the opinion that it 
will not receive necessary permits.  BHOA has asked the Court to be relieved of the obligation to pursue 
the project.  Therefore, for the purposes of this EIR, the Dredge Lock Project is not considered a 
reasonably foreseeable project. 
 
Comment 6-8D:  The HOA proposed Dredge Lock Project requires fish screens to stop special status 
species from entering into the isolated HOA channel and West Lagoon.  The lowering of levees may 
introduce special status fish species into the West Lagoon. 
 
Response to Comment 6-8D.  Under current conditions, fish enter the BHOA channel at the Petaluma 
River and the lagoon through the open culvert.  As noted in the response to Comment 6-8C, for the 
purposes of this EIR, the Dredge Lock Project is not considered a reasonably foreseeable project.  CEQA 
does not require that a project mitigate for impacts to other potential future projects that are un-permitted 
and/or speculative.  However, as stated in the response to Comment 6-1 above, a band of higher elevation 
transitional habitat would be preserved along the inboard side of the current RV parking (along the edge 
of the HOA West Lagoon) for the stated purpose of inhibiting the transmission of tidal and wave action 
from the restoration site to the HOA West Lagoon.  This band of higher elevation would prevent fish 
from entering the West Lagoon via tidal action over the RV lot, except during mean high high water 
(MHHW).   
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Comment 6-8E:  The proposed placement of fill within the access cut for the HOA proposed Dredge 
Lock Project is in direct conflict with the project proposed by the HOA.  The DEIR does not discuss this 
impact or mitigation measures for the impact. 
 
Response to Comment 6-8E.  As noted in the response to Comment 6-8C, for the purposes of this EIR, 
the Dredge Lock Project is not considered a reasonably foreseeable project.    CEQA does not require that 
a project mitigate for impacts to other potential future projects that are un-permitted and/or speculative.  
Furthermore, it is unclear how the proposed placement of fill on the Western Peninsula, directly north of 
Albatross Drive would directly conflict with potential future actions by BHOA to create navigational 
access between the East and West Lagoons through this area.  Placement of fill in this area would 
increase the amount of excavation required to establish the connection between the lagoons, but would 
not in any way prohibit this from occurring.  Please also note that the placement of fill along the Western 
Peninsula will serve to strengthen the levee bordering the east side of the HOA channel and West Lagoon. 
 
Comment 6-9.  The DEIR is inadequate in that it fails to account for activities that are proposed on 
property not owned by the proponent, does not adequately evaluate all impacts associated with the 
proposed project, and has adverse and unavoidable impacts on the use of private property that is adjoining 
the proposed project. 
 
Response to Comment 6-9.  Points made in this comment were already addressed in responses to other 
comments from the BHOA.  Please refer to the previous responses as follows: 

• BHOA property boundaries – boundary survey will be conducted, but is outside the scope of this 
EIR (please refer to the responses to Comments 6-7A and 6-7B). 

• Removal of BHOA western channel levee – portions of the western levee will be retained (please 
refer to the response to Comment 6-1). 

• BHOA access rights – BHOA access rights for maintenance and construction are subject of 
separate negotiations, outside the scope of this EIR (please refer to the response to Comment 6-
5B). 

• Protection of West Lagoon from tide waters over RV lot – a higher band of elevation will be 
retained to serve this purpose (please refer to the response to Comment 6-8D). 

• Protection of East Lagoon from flooding (please refer to the response to Comment 6-2). 
• Public and HOA maintenance access around East Lagoon – public access compatible with 

habitat/wildlife preservation and restoration will remain unchanged in the long-term (please refer 
to the response to Comment 6-5A); BHOA access rights for maintenance and construction are 
subject of separate negotiations, outside the scope of this EIR (please refer to response to 
Comment 6-5B). 

 
Comment 6-10.  Modified Alternative 2 should be the environmentally superior (CEQA) alternative.  Fill 
material should come from the dredge disposal site in Central Bahia, not the East Bahia peninsulas. 
 
Response to Comment 6-10.  Comment noted.   
 
Alternative 2 would eliminate impacts from hauling excavated East Bahia fill material through a 
residential area, but would not eliminate some of the other impacts of concern to the BHOA.  For 
example, noise and air impacts to residents near East Bahia would be greater under this alternative due to 
the concentration of earth-moving activities within East Bahia.   
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Although not a part of any of the alternatives considered, based on a comment from Bahia resident James 
Emrich (Comment 5-1A above), project engineers are considering inclusion of minor excavation at the 
dredge disposal site in Central Bahia to enhance the seasonal wetlands in some areas of that site.  
Excavated material from that site may be used to expand the vegetation bench in Central Bahia.   
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Commenter: 7 Rich Elb (Bahia resident) 
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Comment 7-1.  Flooding following the pump house collapse has caused a greater threat of mosquitoes 
carrying West Nile virus. 
 
Response to Comment 7-1.  The unplanned collapse of the pump house and subsequent flooding of the 
project site pre-dates DFG’s publication of the Notice of Preparation (NOP) for the project (November 8, 
2005).  For the purposes of this EIR, conditions that existed on this date form the existing conditions 
baseline against which anticipated impacts of the proposed project can be measured.  The collapsed pump 
house and flooded project site are therefore considered existing conditions in this EIR.   
 
As a side note, deeper and year-round persistence of water at the project site appears to have resulted in a 
noticeable decline in mosquitoes recently.  The Marin/Sonoma Mosquito & Vector Control Agency 
(MSMVCA) reports that it has not had to spray for mosquitoes at West or Central Bahia for at least the 
past year.  
 
Comment 7-2.  Failure to remove oil drums resulted in pollution of soil and water in the surrounding 
area. 
 
Response to Commment 7-2.   There are presently no oil containers or hazardous materials containers on 
the project site.  Please see the response to Comment 7-1, above.   
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Comment 7-3A.  Expresses concern that flooding of West Bahia was the result of a deliberate un-
permitted breach. 
 
Response to Commment 7-3A.  Flooding of West Bahia occurred soon after collapse of the former 
pump in West Bahia.  In addition, overtopping of levees and a small amount of runoff contribute to 
standing water at the West Bahia site.  A recent survey of the site’s levees found no breaches at the 
present.   
 
Comment 7-3B.  The MAS levy west of the BHOA channel and West Lagoon is threatened by severe 
wind-wave action caused by a breach of the levy further to the west.  
 
Response to Commment 7-3B.  As noted above, a recent survey of the site’s levees, including the levy 
bordering the west side of the BHOA channel and West Lagoon, found no breaches. 
 
Comment 7-4.  Public access to the site is limited. The trail above the marsh starting at Bahia Drive and 
Topaz is incomplete. 
 
Response to Commment 7-4.  Provisions for public access to the project site were discussed in Section 
11.3.2 of the EIR and also addressed in response to a comment in a letter from the BHOA (see response to 
Comment 6-5A, above).  As noted in the previous response, informal trails presently run along the edge 
of the Western and Central Peninsulas, providing access to East Bahia.  This access would be temporarily 
disrupted during project construction and some informal trails along the peninsula edges would be 
destroyed.  Following project construction, casual foot paths, such as those that currently branch out along 
all three peninsulas in East Bahia would be allowed to develop in upland areas, transition zones, and 
levees.   
 
The trail above the marsh that is referenced in this comment runs along the south shore of Central and 
West Bahia, moving in and out of the oak woodlands lining that shore.  This trail is on Marin County 
Open Space District (MCOSD) land.  The project would not impact this trail and issues regarding its 
current condition are outside the scope of this EIR. 
 
Comment 7-5.  Project will attract numbers of additional birds that will affect the safety of Gnoss Field 
operations.  
 
Response to Comment 7-5.  This concern was addressed in response to a comment in a letter received 
from Jeff Rawles of the Marin County Aviation Commission (Letter 4, Comment 4-1).  Please see the 
response to that comment above. 
 
Comment 7-6.  Flooding may impact the safety of neighbors, their homes, and low-lying streets. 
 
Response to Comment 7-6.  Low-lying portions of the Bahia Development adjacent to East Bahia 
currently experience some flooding during extreme high tides and storm events.  Concerns regarding 
flooding impacts to the Bahia Development were thoroughly addressed in response to a comment in a 
letter from the BHOA (see response to Comment 6-2 above).  The response concludes that the Proposed 
Project will not cause increased flooding in portions of the Bahia Development already subject to 
flooding.  Since the Proposed Project would not affect the hydrology of the HOA East Lagoon, existing 
flood problems in this part of the site would likely continue following project implementation.  However, 

Comments  Page 49 of 96 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



raising the grades on the East Bahia peninsulas, as proposed, would reduce the potential for flooding of 
the Bahia Developmetn from across the MAS East Bahia property. 
 
Comment 7-7.  The project poses serious health (West Nile Virus) hazards, bird/airplane conflicts, and 
severe flooding hazards.   
 
Response to Commment 7-7.  Points made in this comment were already addressed in responses to other 
comments contained in this letter.  Please refer to the previous responses to Comments 7-1, 7-5, and 7-6, 
respectively. 
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Commenter: 8 Alan Lazure (Bahia resident) 
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Comment 8-1.  The DEIR is confused regarding the location of the community center, the truck access 
route, and potential noise impacts from trucks along the access route.  
 
Response to Comment 8-1.  Comment noted.  DEIR Figure 6-2 shows the correct location of proposed 
truck access routes.  Trucks will enter and exit the Western Peninsula of East Bahia via Albatross and 
Topaz drives.  Trucks will enter and exit the Central and Eastern Peninsulas via Topaz, passing the Bahia 
Community Center, which is located at the eastern end of Topaz (not on Bolero Court as mistakenly 
stated in the DEIR text).  No truck traffic is proposed for Bolero Court.  The DEIR text is corrected as 
shown below. 
 
Changes to the DEIR:  Chapter 6, Section 6.3.1, Page 6-9, Paragraph2: 
 
Trucks hauling fill material would exit the Western Peninsula of East Bahia at the end of 
Albatross Drive East Bahia site at the end of Bolero Court (where the Bahia Community 
Center is located), turn right onto Topaz Drive, and wind along Topaz Drive past Bahia Drive to the 
Central Bahia staging area (the 5-acre former RV parking lot).  Trucks would exit the Central and 
Eastern Peninsulas at the east end of Topaz (where the Bahia Community Center is 
located).  Empty trucks would return to East Bahia along the same route to refill.  Trucks would 
encounter a single stop sign at the Topaz/Albatross intersection.  The rest of the truck transport route 
remains unsignalized.   
 
Comment 8-2.  The DEIR does not propose mitigation measures to minimize the spread of invasive 
fennel. 
 
Response to Comment 8-2.  As noted in the Vegetation and Habitat Management Plan (VHMP; 
Appendix B to the DEIR), not all non-native plant species that may occur at the site are likely to behave 
as invasive or noxious weeds.  The focus of weed control will be on non-native species that rapidly 
achieve and maintain dominance within their plant assemblages, and tend to spread rapidly.  The 
ecological focus is also on the wetlands and their transition zones (particularly terrestrial edges of the high 
marsh zone).  The principal weed threats to the restoration site, based on long-term observations of 
invasive plants in San Pablo Bay, in descending order of immediate threat, are listed below.  Each of 
these species is known to produce dominant or monotypic stands that degrade or completely displace 
native plants in seasonal wetlands, tidal wetlands, or their terrestrial edges. 
 

• Lepidium latifolium, BROADLEAF PEPPERWEED 
• Agrostis avenacea, AUSTRALIAN BENTGRASS 
• Spartina alterniflora x foliosa, HYBRID SMOOTH CORDGRASS 
• Salsola soda, MEDITERRANEAN SALTWORT 
• Genista monspessulana  FRENCH BROOM 
• Raphanus sativa WILD RADISH 

 
Other invasive species of high marsh edges and seasonal wetlands that occur around San Pablo Bay, and 
may occur at the project site, include giant wheatgrass (Elytrigia pontica ssp. pontica), Italian thistle and 
starthistle (Carduus pycnocephala, Centaurea solstitialis), fennel (Foeniculum vulgare), poison-hemlock 
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(Conium maculatum).  Although fennel is not one of the invasive plants considered to be the greatest 
threat to site restoration and to native plants; to the extent feasible, small founder populations of fennel 
will be removed manually during early flowering stages.  The EIR text has been revised as shown below 
to incorporate the manual removal of small populations of fennel and other invasive plants.   
 
Changes to the DEIR:  Chapter 5, Section 5.4.2.1, Page 5-37, Bio Impact-5: 
 
Bio Impact-5: Disturbance of existing vegetation could promote the spread of invasive weeds. 
Breaching the site levees and excavating fill material from the East Bahia peninsulas would disturb 
existing plant communities, opening up areas of the site and creating low salinity tidal conditions that 
would be potentially favorable to the establishment of invasive cordgrass species and their hybrids.  In the 
San Francisco Bay, invasive species of cordgrass including an Atlantic species of invasive cordgrass 
(Spartina alterniflora, or smooth cordgrass) tend to colonize low marsh and middle marsh zones.  During 
project implementation, invasive cordgrass could be spread through either the opening of newly disturbed 
habitat, or the movement, by construction equipment, of propagules from the existing stands of S. 
alterniflora into previously inaccessible sites.  As noted previously, S. alterniflora has not been detected 
as far north as the project site.  However, S. densiflora has been found in Marin County, as close to the 
project as Gallinas Creek.  This and other invasives, such as pepperweed, may invade areas disturbed by 
project implementation.  
 
Significance: Potentially significant. 
 
Mitigation Measure A for Bio Impact-5: MAS will coordinate with San Francisco Estuary Invasive 
Spartina Project to determine where the nearest populations of invasive cordgrass are located and to 
ensure that invasive cordgrass is not introduced to the Project Site during or prior to project 
implementation.   
 
Mitigation Measure B for Bio Impact-5: Gain control of new, establishing populations of invasive 
cordgrass using protocols suggested by the San Francisco Estuary Invasive Spartina Project.  
 
Mitigation Measure C for Bio Impact-5: Conduct post-implementation monitoring for new, 
establishing populations of invasive cordgrass.  If populations invasive cordgrass is detected implement 
Mitigation Measure B. 
 
Mitigation Measure D for Bio Impact-5: Conduct post-implementation monitoring for new, 
establishing populations of pepperweed.  If new populations are detected, appropriate control measures 
will be implemented. 
 
Mitigation Measure E for Bio Impact-5:  Manually remove small founder populations of 
other invasive plants during early flowering stages. 
 
Post-mitigation Significance: Less than significant 
 
 
Comment 8-3.  Expresses concern regarding the air quality impact of diesel fumes and asks what 
mitigation is proposed.   
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Response to Comment 8-3.  Diesel fumes are not mentioned specifically in the DEIR and it is not 
presently known whether construction contractors would operate trucks and equipment run on diesel fuel.  
However, Air Quality Impact-1 under Section 7.3.1 (Construction Phase Air Quality Impacts) does 
address air emission impacts from construction vehicles and equipment, including emission of ozone 
precursor pollutants and carbon monoxide.  The project is not expected to cause exceedances of the 
BAAQMD thresholds of significance for ozone precursors or carbon monoxide.  Hence, these project 
impacts are considered less than significant.   
 
BAAQMD publishes its own CEQA Guidelines, which generally suggest that the following measures be 
considered to reduce emissions from construction equipment exhaust: 

• Use alternative fueled construction equipment. 
• Minimize idling time (e.g., 5 minute maximum). 
• Maintain properly tuned equipment. 
• Limit the hours of operation of heavy duty equipment and/or the amount of equipment in use. 

 
Project contractors will be instructed to adhere to these measures.  In addition, please note that the 
prevailing winds will carry construction exhaust away from the Bahia community. 
 
Comment 8-4.  The DEIR underestimates the impact of fugitive dust and does not include mitigation 
measures for dust. 
 
Response to Comment 8-4.  This comment was addressed previously in response to a comment from the 
Bay Area Air Quality Management District (BAAQMD).  A revision to the DEIR identifies fugitive dust 
as a potentially significant impact of the project and proposed measures to mitigate construction dust 
impacts.  (Please see the response to Comment 1-1 above.) 
 
Comment 8-5.  Provide a detailed drawing of the grading impacts proposed between Bolero Court and 
enclosed lagoon should be included in DEIR. 
 
Response to Comment 8-5.  As shown in Figure 1-3, no grading is proposed in the area between Bolero 
Court and the BHOA East Lagoon.  The existing slope will be retained in this area.  Figure 13 in the 
Preliminary Design Report, prepared by PWA and included as Appendix A to the DEIR is a larger scale 
drawing which shows this area in greater detail.  This figure number 13 from the PDR is included in this 
FEIR (see  D) for easy reference. 
 
Comment 8-6.  The DEIR does not include any provisions that will allow the Bahia HOA to maintain 
access to the enclosed lagoon. 
 
Response to Comment 8-6.  BHOA access to MAS and DFG lands for BHOA construction, dredging, 
levee maintenance, or other operations is the subject of separate negotiations and is not within the scope 
of this project EIR. 
 
Comment 8-7.  Have mitigation measures been included in the DEIR to require repair of construction-
damaged streets? 
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Response to Comment 8-7.  CEQA Guidelines Appendix G does not include road deterioration as a 
significance threshold requiring analysis  Road deterioration and funding for road repairs will be handled 
through the City of Novato’s construction permitting process.   
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Commenter: 9 Diane Thompson (Bahia resident) 
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Comment 9-1A.  The failure to repair or replace the pump in West Bahia destroyed endangered species 
habitat and violated the Federal and California Endangered Species Acts. 
 
Response to Comment 9-1A.  This comment implies that the flooding of West and Central Bahia in the 
last few years, caused largely by failure of the former pump and non-repair of this pump by the 
landowners (DFG) constitutes “take” of the federally and state-endangered salt marsh harvest mouse, a 
violation of the federal and state Endangered Species Acts. 
 
First, as pointed out in a previous response to comment Bahia resident, Rich Elb (see the response to 
Comment 7-1), the unplanned collapse of the pump house and subsequent flooding of the project site pre-
dates DFG’s publication of the Notice of Preparation (NOP) for the project (November 8, 2005).  For the 
purposes of this EIR, conditions that existed on this date form the existing conditions baseline against 
which anticipated impacts of the proposed project can be measured.  The collapsed pump house and 
flooded project site are therefore considered existing conditions in this EIR.   
 
Second, this comment seems to confuse "incidental take" of an action or project with mortality of an 
endangered species due to changing baseline conditions.  "Incidental take" specifically refers to harm 
incidental (not accidental) to a project or an action taken.  The Bahia tidal marsh restoration has taken no 
physical actions at all to date.  As noted above, pump failure preceded the proposed project.  Inaction or 
neglect, or failure to maintain infrastructure (particularly if there is no recent history of maintenance, as in 
this case) do not constitute an "action" that could be associated with incidental take.  Mass mortality flood 
events have occurred in SMHM habitats in the San Pablo Bay National Wildlife Refuge (Hwy 37 fringing 
marsh) and SF Bay NWR (New Chicago Marsh), but these events were not considered instances of "take” 
or "incidental take" under ESA because they did not result from deliberate actions or decisions.  They are 
just mortality events caused by changing background conditions.  
 
Comment 9-1B.  The pump failure created mosquito breeding habitat. 
 
Response to Comment 9-1B.  This comment was previously addressed in response to a comment from 
Bahia resident, Rich Elb.  Please see the response to Comment 7-1. 
 
Comment 9-1C.  Project applicant should provide financial assurances (e.g., a performance bond) for 
project construction and remediation measures. 
 
Response to Comment 9-1C.  DFG and MAS are required by law to implement any construction 
monitoring and mitigation measures stipulated in the project’s Mitigation Monitoring and Reporting 
Program.  No additional bond or other assurance is necessary. 
 
Comment 9-2.  Previous use of the RV lot polluted it with residual oils and petroleum products.   Water 
quality testing should be conducted in several areas of the Project site. 
 
Response to Comment 9-2.  A Phase I Site Assessment conducted at the former RV parking lot, at the 
time MAS acquired the property, found no evidence of contamination.  As noted on page 4-1 of the 
DEIR, sediments from the BHOA West Lagoon were subjected to chemical, physical, and bioassay 
testing in 1993.  The sediments were found to contain constituents of concern (COCs), including 
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polyaromatic hydrocarbons, petroleum hydrocarbons, and metals at levels at or below background levels 
found in sediments from the mouth of the Petaluma River.   
 
Since the Bahia HOA channel and lagoons have a close hydrological connection to the project site and 
have the same source of sediments, the composition of water and sediments sampled from the channel 
and lagoons is considered representative of the project site as a whole.  Past water quality sampling 
studies from the Bahia channel and lagoons have shown that these waters to be essentially identical to 
water in San Pablo Bay and the Petaluma River.  Water quality data from the channel and lagoons 
indicate no water quality problems, with the exception of locally high phosphorus and biological 
productivity, attributed to lawn fertilizer runoff from the adjacent Bahia community, and occasional 
nuisance algal growth in the summertime.  Water quality data from the Petaluma River indicated 
consistently high winter-spring nickel concentrations, attributed to upstream watershed sources, but no 
other long-term trends of elevated COCs. 
 
The project site already receives water from the Petaluma River and from Bahia Development runoff and 
will continue to receive water from these sources following project implementation.  Reintroduction of 
tides to the project site may help dilute nutrient loads from the Bahia community runoff, thereby slightly 
improving existing water quality at the site.  Otherwise, the project is not expected to significantly impact 
water quality. 
 
Comment 9-3A.  The potential for major flooding problems in the Bahia community as a result of 
lowering peninsulas and breaching levees is very significant.  The restoration site should be monitored by 
a qualified biologist with experience in tidal wetland monitoring. 
 
Response to Comment 9-3A.  This comment was addressed previously in responses to comments from 
the BHOA and from Bahia resident, Rich Elb (Comments 6-2 and 7-6, respectively).  As stated in those 
responses, low-lying portions of the Bahia Development adjacent to East Bahia currently experience some 
flooding during extreme high tides and storm events.  The Proposed Project will not cause increased 
flooding in portions of the Bahia Development already subject to flooding.  Since the Proposed Project 
would not affect the hydrology of the HOA East Lagoon, existing flood problems in this part of the site 
would likely continue following project implementation.  However, raising the grades on the East Bahia 
peninsulas, as proposed, would reduce the potential for flooding of the Bahia Development from across 
the MAS East Bahia property.   
 
Pleaes note that the possibility for an accidental levee breach exists regardless of whether the proposed 
project is implemented.  In fact, as discussed in the DEIR, the project, by gradually lowering and 
breaching the site in phases, will serve to reduce many of the impacts that could occur in the event of an 
unplanned accidental levee breach. 
 
Comment 9-3B.  The applicant should provide a performance bond for the potential remediation 
measures associated with any possible future flooding or other problems. 
 
Response to Comment 9-3B.  As stated above in response to Comment 9-1C, DFG and MAS are 
required by law to implement any construction monitoring and mitigation measures stipulated in the 
project’s Mitigation Monitoring and Reporting Program.  No additional bond or other assurance is 
necessary. 
 

Comments  Page 64 of 96 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



Comment 9-4.  The project will cause numerous significant traffic impacts, including increased 
congestion; inadequate emergency vehicle access; degraded conditions of existing roadways; interference 
with road access to residents; and pedestrian, bicycle and automotive safety hazards. 
 
Response to Commment 9-4.  Most of the traffic and access impacts identified in this comment were 
already addressed in the DEIR.  As discussed under Traffic Impact-1 (e.g., see page 6-11), truck hauling 
of fill materials through the Bahia community will cause a short-term (approximately two- to four-week) 
increase in traffic congestion along Topaz Drive, but is not expected to degrade traffic to an unacceptable 
level of service (LOS) along this street).   
 
The project will not impact emergency vehicle access as on-street parking restrictions will be enforced 
during the short period of truck hauling through the Bahia community and existing streets can 
accommodate trucks and emergency vehicles side by side.   
 
As noted in a response to a previous comment from the BHOA (Comment 6-4), CEQA Guidelines 
Appendix G does not include road deterioration as a significance threshold requiring analysis.  Rather, 
road deterioration and funding for road repairs will be dealt with through the Cityof Novato’s project 
permitting process.   
 
Except for temporary interference with access to the Bahia Community Center (one to two days) during 
the project mobilization phase and set up of the construction staging area opposite the center on Topaz 
Drive, the project is not expected to significantly impede access of residents to local streets, their homes, 
the community center, or other facilities. 
 
Increased safety risks resulting from project construction are addressed in the DEIR under Traffic Impact-
2 (e.g., see Page 6-11) and appropriate mitigation is proposed. 
 
Comment 9-5A.  With its curves and poor visibility, Topaz Drive is a hazardous route under normal 
conditions.   
 
Response to Comment 9-5A.  Comment noted.  The speed limit for trucks hauling fill materials will be 
10 mph.  This slowing of existing traffic may actually temporarily reduce the hazards of residents 
entering Topaz Drive from their driveways and from cross-streets. 
 
Comment 9-5B.  The project will cause significant traffic congestion and safety problems.  Therefore, a 
formal traffic study should be required prior to commencement of this project. 
 
Response to Comment 9-5B.  As noted in the DEIR (Page 6-11, Traffic Impact-1) and above under the 
response to Comment 9-4, construction truck traffic could cause congestion at the Topaz/Albatross 
intersection.  The worst-case scenario is that the LOS at this intersection would degrade to a “C”, an LOS 
representing stable operations and acceptable delays.  This impact would be short in duration (two to four 
weeks, for the Proposed Project and Alternative 1, respectively) and would be mitigated by restricting 
truck traffic to non-peak traffic hours (9am to 4:30pm).  Increased safety risks resulting from project 
construction are addressed in the DEIR under Traffic Impact-2 (e.g., see Page 6-11) and appropriate 
mitigation is proposed.   
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Mitigation proposed in the EIR would reduce both types of truck traffic impacts to less than significant. 
An alternative route for hauling fill material between East and Central Bahia does not exist.  Tthe Laguna 
Vista and Cerro Crest Drives provide an alternative access route for Bahia residents; however, the hills 
and more narrow streets make this an inappropriate truck hauling route.  Therefore, and due to the short 
duration of the impact, a formal traffic study would not provide additional information that could be used 
to redirect traffic along an alternative route or provide other mitigation measures to further reduce 
anticipated traffic impacts.  Given the circumstances, a formal traffic study appears unwarranted. 
 
Comment 9-5C.  The traffic impact mitigation of having residents along Topaz Drive park off-street is in 
conflict with BHOA Conditions, Covenants and Restrictions prohibiting driveway parking for the 
majority of on-water multiple dwelling homes.  
 
Response to Comment 9-5C.  The issue of the BHOA Conditions, Covenants and Restrictions (CCRs) 
disallowing parking in the driveways of multiple-family dwellings is separate from the issue of the 
enforceability of on-street parking restrictions.  The enforceability of on-street parking restrictions to 
mitigate impacts from project trucks is discussed in the response to Comment 6-3B.   If the City of 
Novato grants the parking restriction during project construction, the BHOA could elect to allow an 
exemption from its driveway parking restrictions during construction times.  If, however, the BHOA 
chooses to enforce its driveway parking restrictions during these times, Bahia residents will have to find 
other options for parking outside the construction zone during the restricted hours.    
 
Comment 9-5D.  The applicant should pay for the resurfacing of the roads upon completion of the 
Project. 
 
Response to Comment 9-5D.  CEQA Guidelines Appendix G does not include road deterioration as a 
significance threshold requiring analysis.  Rather, road deterioration and funding for road repairs will be 
dealt with through the Cityof Novato’s project permitting process.   
 
Comment 9-6.  The DEIR fails to adequately address numerous significant impacts and the project 
applicant has not conducted proper tests and research or addressed remediation measures that may be 
associated with the project. 
 
Response to Commment 9-6.  Points made in this comment were already addressed in responses to other 
comments from the BHOA.  Please refer to the previous responses 
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Commenter: 10 Kimberly Price and Lisa Raskulinec (Bahia residents) 
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Comment 10-1.  The project ignores the right of the adjacent community to access the lagoons or walk 
the lands surrounding the lagoons. 
 
Response to Comment 10-1.  Concerns regarding impacts of the project on trails and public access were 
addressed in response to a similar comment in a letter from the BHOA (pleas see response to Comment 6-
5A above). 
 
Comment 10-2.  Expresses concerns about the lowering of levees creating a flooding potential. 
 
Response to Comment 10-2.  Concerns regarding flood impacts of the project on the Bahia Development 
were addressed in response to a similar comment in a letter from the BHOA (please see response to 
Comment 6-2 above). 
 
Comment 10-3.  The project will destroy the habitat of kingfishers, otters, and pelicans and increase the 
incidents of mosquitoes by filling at the end of Bahia Drive. 
 
Response to Comment 10-3.  An important goal of the project, in addition to protecting and restoring 
habitat for threatened and endangered wildlife species, such as the California clapper rail, is to improve 
the habitat and wildlife diversity at the site.  As your comment indicates, existing habitat at the site does 
provide habitat for these species; however, there are many other places with similar habitat in the San 
Pablo Bay area that also provide suitable foraging habitat for these birds.  What is lacking is adequate 
tidal marshland habitat for seasonal and resident birds, fish and other wildlife that rely upon this type of 
habitat.  The project will contribute significantly to restoring this habitat and will also provide a mixture 
of other habitat types, including seasonal wetlands, uplands, and ponds that may continue to be used by a 
variety of wildlife that currently exist at the site.    
 
It is true that the Marin/Sonoma Mosquito & Vector Control District (MSMVCD) has been able to 
control mosquito populations through spraying at the site (although, as noted in response to Comment 7-
1, spraying has not been necessary within the past year), the use of chemical mosquito control is an 
unexpensive and undesirable long-term solution to the mosquito problem at the site. 
 
Comment 10-4.  Concern regarding noise, dust, safety issues, lack of alternative parking, and vibration 
impacts related to trucks hauling fill on Topaz Drive, size of trucks, and lack of alternative parking that 
the construction traffic will impose on the community. 
 
Response to Comment 10-4.  Most of these concerns were addressed in the DEIR and additional 
information was provided in response to similar comments from other sources.  References to relevant 
sections of the DEIR and to previous comment responses are provided below for each of the issues raised. 
 

• Truck traffic noise impacts:  DEIR Section 8.4.1 (Construction Phase Noise Impacts), Noise 
Impact-1;  Response to Comment 6-6A, above 

• Truck traffic emissions impacts: DEIR Section 7.3.1 (Construction Phase Air Quality Impacts), 
Air Quality Impact-1;  Response to Comment 8-3 above 

• Truck traffic congestion impacts:  DEIR Section 6.3.1 (Construction Phase Traffic Impacts), 
Traffic Impact-1;  Response to Comments 6-3A, 9-4, and 9-5B, above) 
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• Truck-related safety impacts:  DEIR Section 6.3.1 (Construction Phase Traffic Impacts), Traffic 
Impact-2 

• Truck-related impacts to Bahia Community Center:  Response to Comment 6-6B 
• Truck traffic impacts to on-street parking:  Response to Comments 6-3B and 9-5C 

 
The project is highly unlikely to cause ground vibration that could result in damage to or failure of 
residential structures in the Bahia Development.  By comparison, vibration measurements taken at the 
edge of the pavement in conjunction with a major roadway widening project in the Sacramento area 
resulted in a peak particle velocity of less than five thousandths (0.005) of an inch per second..  Based on 
research conducted by Caltrans, peak particle velocities of less than 0.005 inches per second are below the 
threshold of human perception and do not pose a threat to either humans or structures.  A large volume of 
vehicles passed the vibration measurement site, including buses and heavy trucks, during the 15-minute 
sampling period.  Ground vibrations along Topaz are expected to be below those measured in the study 
cited above and will therefore be undetectable at adjacent land uses.   
 
Comment 10-5.  Concern that the trail from Bahia to Cemetery Marsh is part of the project and that this 
trail will be flooded by the project. 
 
Response to Comment 10-5.  No formal trails would be impacted by the project.  There are two trails in 
the vicinity of Central and West Bahia.  One trail runs along the south shore of Central and West Bahia, 
moving in and out of the oak woodlands lining that shore; it is on DFG land and is managed by the Marin 
County Open Space District (MCOSD).  The other trail runs through the oak woodlands along the ridge; 
this trail is on MCOSD land.  The project would not impact either trail and issues regarding the existing 
condition of these trails are outside the scope of this EIR. 

Comments  Page 71 of 96 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



 
 
Commenter: 11 Barbara Brooks (Bahia resident) 
 

 
 
 
Comment 11-1.  The broken pump was never replaced. 
 
Response to Comment 11-1.  The broken pump pre-dates the Notice of Preparation (NOP) for this 
project.  Please see the response to a comment from Bahia resident Rich Elb (Comment 7-1) above. 
 
Comment 11-2.  DFG has not responded to permit application re: clapper rail habitat in main Bahia 
lagoon. 
 
Response to Comment 11-2.  The permit referred to (BHOA proposed Dredge Lock Project) is not part 
of the project that is the subject of this EIR and is therefore outside the scope of discussion for this EIR.  
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However, please see the response to a comment from the Bahia HOA (Comment 6-8C) above, which 
pertains to the referenced permit application. 
 
Comment 11-3.  Wildlife habitat would be destroyed by the wetlands restoration project and Bahia HOA 
lagoon dredging project. 
 
Response to Comment 11-3.  Short- and long-term impacts of the restoration project on wildlife habitat 
and biological communities are addressed in Section 5.4.2 of the restoration project DEIR.  This project 
seeks to restore a diversity and abundance of wetlands habitats, including tidal wetlands, that has become 
rare in the San Pablo Bay area.  Overall, the long-term benefits of this project to wildlife outweigh the 
short- and long-term adverse effects.  As noted above, discussions of projects proposed by the Bahia 
HOA, including lagoon dredging, are outside the scope of this EIR.  
 
Comment 11-4.  Comment expresses interest that if MAS does not execute the project they would be 
legally in danger for collecting private money without proceeding with the project. 
 
Response to Comment 11-4.  Comment noted.  The DEIR does discuss the intended purpose of public 
and private funds used to acquire the site.  For example, on Page 2-3, Section 2.2.2, the DEIR states: 
 

“To leave areas unrestored that could be restored would be contrary to the intended 
purpose of public and private funds used to acquire the project site and would leave 
avenues open for impact on existing endangered species and habitats nearby (e.g., 
leaving tidal marsh areas on the East Bahia peninsulas accessible to dogs, predators, 
etc.).” 

 
Comment 11-5.  The project should have a thorough study of the flooding possibilities by moving earth 
or reconstruction of levees. 
 
Response to Comment 11-5.  Potential flooding impacts were evaluated and considered in the project 
design.  The response to a comment from the BHOA (Comment 6-2; see above) addresses concerns about 
the potential flooding impacts of the project. 
 
Comment 11-6.  Comment notes that CDFG and MAS have not replaced the broken pump. 
 
Response to Comment 11-6.  Please see response to Comment 11-1, above. 
 
Comment 11-7.  Commenter does not support any of the trucks and earth moving alternatives. 
 
Response to Comment 11-7.  Comment noted. 
 
Comment 11-8.  Mosquito control remains an issue and Bahia has always paid for this control through 
the Mosquito Control Abatement District. 
 
Response to Comment 11-8.  One of the stated project objectives is to provide mosquito abatement.  
Chapter 9 of the DEIR (Public Health [Mosquito Abatement]) addresses this issue.  As stated on Page 9-
4, Section 9.3.1, the Proposed Project will: 
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“…minimize the conditions favorable for mosquito production by developing appropriate 
hydrologic regimes.  Lowering and breaching the levees will re-introduce tidal flow to 
the project site, thereby reducing the quantity of small pools of standing water with dense 
vegetation which offer prime mosquito breeding habitat.  Better water circulation, more 
wind-wave action, lower water temperatures, reduced organic content and emergent 
vegetation, and more saline water are all expected to reduce mosquito reproduction.  
Reducing the mosquito problem at the site will also reduce the burden on the MSMVCA 
to provide mosquito abatement.” 

 
While the Marin/Sonoma Mosquito & Vector Control District (MSMVCD) has been able to control 
mosquito populations through spraying at the site (although, as noted in response to Comment 7-1, 
spraying has not been necessary within the past year), the use of chemical mosquito control is an 
expensive and undesirable long-term solution to the mosquito problem at the site. 
 
Comment 11-9.  Suggests MAS and CDFG fund a one-time dredging of the Bahia lagoon and suggests 
this could be done in lieu of fines imposed for taking of the SMHM (when the on-site pump failed and 
site flooded). 
 
Response to Comment 11-9.  As noted above, discussions of projects proposed by the Bahia HOA, 
including lagoon dredging, are outside the scope of this EIR.  
 
Failure of the on-site pump, flooding of the site, and destruction of SMHM habitat occurred prior to 
publication of the Notice of Preparation (NOP) for this project, and are therefore part of the existing 
conditions against which impacts of the Proposed Project can be measured (please also see the response to 
Comment 7-1 from Bahia resident Rich Elb).  In addition, please see the response to Comment 9-1A from 
Bahia resident Diane Thompson for clarification on the meaning of “take” and “incidental take” under the 
Endangered Species Act (ESA). 
 
Comment 11-10.  The impact of traffic, noise, street damages, and pollution of the project without the 
Bahia residents receiving any value is unacceptable. 
 
Response to Comment 11-10.  Comment noted.  Construction-phase impacts on traffic, noise, and air 
quality are addressed in the DEIR.  These impacts will be short in duration; 2 to 8 weeks, depending upon 
the alternative selected, and are mitigated to less than significant with implementation of best 
management practices and other proposed mitigation measures.  As noted in previous responses to 
comments, road deterioration and funding for road repairs is not a subject for CEQA discussions, but will 
be dealt with through the City of Novato’s project permitting process. 
 
In the long term, by restoring tidal wetlands at the site and establishing the site as a wildlife preserve, the 
project will protect land adjacent to the Bahia community from potential traffic, noise, and air quality 
impacts related to residential land development, which has been proposed at this site in the past.  The 
project will also resolve existing problems at the site including odors and mosquito-breeding habitat.  The 
project will maintain existing recreational access to the site for activities consistent with wildlife 
preservation, and will enhance visual features of the site and wildlife viewing opportunities there. 
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Commenter: 12 Walter Bagley (Bahia resident) 
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Comment 12-1A.  DFG failed to repair the pump and this created the mosquito problem at the site. 
 
Response to Comment 12-1A.  Please note that the broken pump pre-dates the Notice of Preparation 
(NOP) for this project and is therefore part of existing conditions for purposes of the EIR evaluation (see 
also the response to Comment 7-1 from Bahia resident Rich Elb above). 
 
Comment 12-1B.  Two 5-gallon oil cans polluted site waters. 
 
Response to Comment 12-1B.  The alleged oil cans did not exist at the site at the date of NOP 
publication.  Please see the response to Comment 2-2 from the Bay Conservation and Development 
Commission (BCDC) above. 
 
Comment 12-1C.  Project proponents have destroyed SMHM habitat. 
 
Response to Comment 12-1C.  Failure of the on-site pump, flooding of the site, and destruction of 
SMHM habitat occurred prior to publication of the Notice of Preparation (NOP) for this project, and are 
therefore part of the existing conditions against which impacts of the Proposed Project can be measured 
(please see also the response to Comment 7-1 from Bahia resident Rich Elb).  In addition, please see the 
response to Comment 9-1A from Bahia resident Diane Thompson for clarification on the meaning of 
“take” and “incidental take” under the Endangered Species Act (ESA). 
 
Comment 12-1D.  Lack of action by project proponents raise questions of ability to maintain the property 
and be good neighbors.  Funding must be secured and deposited to ensure levees are maintained and 
future problems are addressed. 
 
Response to Comment 12-1D.  DFG and MAS have maintained the project site consistent with future 
plans for tidal wetland restoration.  Maintenance activities have included limited weed control and levee 
monitoring.  DFG and MAS have also met on a regular basis with the BHOA and other members of the 
Bahia community to discuss issues of concern to the community. 
 
DFG and MAS are required by law to implement any construction monitoring and mitigation measures 
stipulated in the project’s Mitigation Monitoring and Reporting Program.  No additional bond or other 
assurance is necessary. 
 
Comment 12-2.  Please specify/list all endangered/threatened species in the area that may have been 
impacted by failure to repair pump. 
 
Response to Comment 12-2.  Table 5-2 in the DEIR (Page 5-22) is a complete list of all special-status 
wildlife potentially occurring in the Bahia Marsh Site Area, including threatened and endangered species 
and special status fish.   
 
Please note that, as stated in response to Comment 12-1A, the broken pump pre-dates the Notice of 
Preparation (NOP) for this project and is therefore part of existing conditions for purposes of the EIR 
evaluation.  See also the response to Comment 7-1 from Bahia resident Rich Elb above and the response 
to comment 9-1A from Diane Thompson, which clarifies the meaning of “take” and “incidental take” (of 
threatened and endangered species) under the Endangered Species Act. 
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Comment 12-3.  Marin Audubon Society and federal and state agencies aim to take Bahia HOA property 
for their use and is trying to get the HOA to give up on pre-existing uses, denying the HOA the right to 
maintain their property, and trying to get them to give the land free of charge. 
 
Response to Comment 12-3.  This proposed restoration project does not attempt to take land from the 
BHOA, to strip any land rights away from the HOA, or to in any way coerce the HOA or prevent 
members of the Bahia community from maintaining and using their properties as they wish. 
 
BHOA access to MAS and DFG lands for BHOA construction, dredging, levee maintenance, or other 
operations is the subject of separate negotiations and is not within the scope of this project EIR.  MAS 
will perform a boundary survey of the HOA channel and will avoid impacts to HOA property.  Like 
negotiations regarding possible easement rights of the HOA, boundary surveys are not within the scope of 
this project EIR.   
 
Statements regarding past interactions or alleged communications between project proponents and the 
Bahia HOA or members of the Bahia community are not comments on the environmental impacts of the 
proposed project; therefore, the EIR is not the appropriate venue for responding to such comments. 
 
Comment 12-4.   It is unethical for governmental agencies to provide funding to an environmental group 
(MAS) with an adversarial public record against BHOA and to use taxpayer funding to allow MAS to 
hold the land around the BHOA to harass and intimidate the HOA into giving up lands. 
 
Response to Comment 12-4.  See response to Comment 12-3, above. 
 
Comment 12-5A.  Comment asks for the source of the statement that BHOA is considering alternative 
approaches (to dredging) to maintain boat access between the Bahia development and the Petaluma River 
and states that the BHOA may go back to the original design of dredging the channel. 
 
Response to Comment 12-5A.  The Bahia Homeowners Lagoon Dredging Project Draft EIR (City of 
Novato, 1999) evaluates several alternatives to re-establish boat access to the Petaluma River for the 
Bahia community, including a proposal (referred to as the Dredge Lock Project) to provide navigational 
access to the West Lagoon by establishing a lock at the north end of the East Lagoon and establishing a 
new connection between the West and East Lagoons (closing off the current connection between the 
channel and West Lagoon).   
 
The BHOA previously submitted an application for this project and therefore it was considered in the 
analysis of cumulative impacts (Chapter 13) in the Bahia Marsh Restoration Project DEIR.  However, this 
project is not permitted.  Furthermore, there are numerous constraints to getting the project permitted and 
implemented, including its potential for causing direct impacts to threatened and endangered species, 
irrespective of any potential indirect impacts related to the proposed restoration project.  DFG has rejected 
this proposal due to interference with the California clapper rail and the Executive Director of BCDC is of 
the opinion that it will not receive necessary permits.  BHOA has asked the Court to be relieved of the 
obligation to pursue the project.  Therefore, for the purposes of this EIR, the Dredge Lock Project is not 
considered a reasonably foreseeable project. 
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The Bahia Homeowners Lagoon Dredging Project EIR addresses the financial constraints to returning to a 
dredging program to provide boating access between the Bahia community and the Petaluma River.  For 
example, on Page 2.0-7, Paragraphs 2 and 3 of that EIR state: 
 

“Originally, periodic dredging and maintenance were to be performed through the 
assessment contributions of more than 2,500 homes.  However, only 288 homes exist at 
present.  This has created a financial problem for the Bahia Homeowners Association 
(HOA), as the rate of siltation was increasing while the costs of dredging increased 
almost five times from 1965 to the early 1990s. 
 
The West Bahia Lagoon and channel to the Petaluma River were last dredged in 1987.  
Since this time, the HOA has stated that the costs for further dredging have been 
prohibitive...” 

 
Comment 12-5B.  MAS is legally responsible for maintaining its levees so they do not affect their 
neighbors property. 
 
Response to Comment 12-5B.  Please see the response to Comment 12-3. 
 
Comment 12-6.  The costs for continued dredging (of the lagoon and channel to provide boat access for 
the Bahia community) are not the business of the restoration project proponents. 
 
Response to Comment 12-6.  Costs of dredging are discussed in the Bahia Marsh Restoration Project 
DEIR in the context of considering the likelihood of future dredging activities at the site.  As noted above 
(response to Comment 12-4), information provided in the Bahia Marsh Restoration Project DEIR 
regarding the costs of dredging was derived from the Bahia Homeowners Lagoon Dredging Project EIR 
(City of Novato, 1999).   
 
Comment 12-7.  Extensive dike construction along the Petaluma River and Black John Slough happened 
in the 19th century, not the 20th century, as stated in the DEIR. 
 
Response to Comment 12-7.  Historic maps of the project area indicate that, while some dike 
construction in this area may have began in the 19th century, most dike construction and other changes, 
including the expansion of fringe marsh, and reduction of channel size and mudflat extent, occurred in the 
early- to mid-1900s (20th century).  Historic maps were included in the PDR (Appendix A of the DEIR) 
and are attached to this FEIR (Attachment E) for easy reference.  The 1896 map included in this 
attachment shows the undiked site, while the 1914 map shows levees running along the Petaluma River 
and Black John Slough. 
 
Comment 12-8.  Comment requests proof that dredge material from the HOA lagoon and channel buried 
an historic channel system that existed at Central Bahia prior to the placement of fill materials there. 
 
Response to Comment 12-8.  Historic maps, included in the PDR (Appendix A of the DEIR) and 
attached to this FEIR (Attachment E) for easy reference, show the historic channel system that pre-dated 
the placement of fill in Central Bahia (in particular, note the channel system shown in the 1896 and 1914 
maps). 
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Comment 12-9A.  The project area was a substantial area for thousands of migratory birds, which, prior 
to flooding of the site, compared to refuges in the Central Valley. 
 
Response to Comment 12-9A.  Comment noted.  The project site continues to provide resting and 
foraging habitat for migratory birds since it has become flooded.  The Proposed Project aims to improve 
upon the ecological diversity of the site and to provide needed habitat for resident birds, including 
threatened and endangered species, like the California clapper rail. 
 
Comment 12-9B.  Flooding of the project site created habitat for migratory birds, causing a dangerous 
situation for pilots at Gnoss Field.  
 
Response to Comment 12-9B.  Comment noted.  Concerns regarding the impact of the proposed project 
on bird strike hazards for aircraft using Gnoss Field were discussed in response to Comments 4-1 and 4-2 
from the Marin County Aviation Commission.  As noted in this Comment (12-9B), since the site filled 
with water, it has become increasingly attractive to waterfowl and shorebirds.  Many of these birds are 
migratory, rather than resident.  Since they fly frequently in and out of the site, they present a greater 
potential bird strike hazard for aircraft.  The Proposed Project is not expected to cause an increase in bird 
activity and may actually reduce the bird strike hazard for users of Gnoss Field.  Colonization of the 
presently ponded areas of the site with marshland vegetation will make these areas less attractive to the 
migratory water birds that are currently the primary hazard with respect to bird strikes.  Resident birds 
that are expected to colonize the project site following its restoration to tidal marsh will stay well under 
the 500-foot altitude reached by departing and arriving aircraft as they pass over the project site. 
 
Comment 12-9C.  Flooding of the project site destroyed habitat of SMHM and other species, reducing 
the complexity, diversity, and ecological richness of the project site. 
 
Response to Comment 12-9C.  As noted above in response to Comment 12-1C, failure of the on-site 
pump, flooding of the site, and destruction of habitat for SMHM and other species occurred prior to 
publication of the Notice of Preparation (NOP) for this project, and are therefore part of the existing 
conditions against which impacts of the Proposed Project can be measured (please see also the response to 
Comment 7-1 from Bahia resident Rich Elb). 
   
Comment 12-9D.  Focus on creating clapper rail habitat has destroyed ecological richness and diversity 
of the project site and probably harmed the current population of clapper rails in the area. 
 
Response to Comment 12-9D.  There is no evidence that this is the case.  The proposed project is 
targeted towards improving habitat for special status species, including the California clapper rail.  The 
timing and location of proposed construction activities are designed to avoid impacts to the existing 
clapper rail population. It is unclear how this project would harm the existing population of clapper rails. 
 
Comment 12-9E.  Farmland across the Petaluma River is less diverse and could be used to restore 
clapper rail habitat with fewer impacts. 
 
Response to Comment 12-9E.  DFG and MAS do not have jurisdiction over farmlands to the east of the 
Petaluma River.  The project site that is subject of the DEIR was purchased with public funds with the 
specific purpose of restoring the land to tidal wetlands.  Farmlands east of the Petaluma River are not a 
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part of the proposed project and are therefore speculation regarding their future use is outside the scope of 
this EIR. 
 
Comment 12-10.  MAS is contractually obligated to all easements that are reasonable and practical to 
complete the BHOA dredge/lock project across MAS land, including easements across the former RV lot 
at the project site.  PG&E also maintains an easement on MAS land. 
 
Response to Comment 12-10.  The Proposed Project will not impact PG&E’s easement.  In fact, as 
noted in the Project Description , Section 1.4.2.2 of the DEIR, the proposed project includes constructing 
a levee along the 150-foot-wide PG&E easement on the Western Peninsula in East Bahia.  This levee 
would be wide enough to allow truck access and to avoid the PG&E power towers.   
 
BHOA access to MAS and DFG lands for BHOA construction, dredging, levee maintenance, or other 
operations is the subject of separate negotiations and is not within the scope of this project EIR. 
 
Comment 12-11A.  Any attempt to lower, breach, or weaken levees will directly affect BHOA property 
by weakening BHOA levees. 
 
Response to Comment 12-11A.  The project will not impact use of the BHOA channel or lagoons, 
including future navigational use of the channel.  As stated in the responses to BHOA Comments 6-1 and 
6-2 (see above), preservation of existing levees and strengthening of other levees around the channel and 
East Lagoon will help to preserve the integrity of these features. 
 
Comment 12-11B.  Comment concerns BHOA offering of its 21.5-acre channel as a conservation 
easement as part of a BHOA 14.5-acre project.  This would allow the project proponent to knock down 
some levees. 
 
Response to Comment 12-11B.  Projects proposed by BHOA on its property are not part of the project 
or project alternatives as presently proposed and are therefore outside the scope of this EIR.   
 
There appears to be some confusion about the meaning of “conservation easement” or “conservational 
easement” in this comment.  To clarify, a conservation easement is a way for a landowner to permanently 
protect the environmental value of his or her land while continuing to own it.  It is a legal agreement 
between a landowner and a government agency or nonprofit organization that permanently limits 
development of the land.  Even if an owner sells the land or passes it to his or her heirs, the conservation 
easement remains in effect.  By donating a conservation easement, a landowner may qualify for a variety 
of tax incentives.  To our knowledge, the BHOA has no plans to develop the BHOA channel and BHOA 
and MAS/DFG have not entered into any discussions regarding establishing a conservation easement on 
the channel. 
 
As stated in previous responses, BHOA access to MAS and DFG lands for BHOA construction, dredging, 
levee maintenance, or other operations is the subject of separate negotiations and is not within the scope 
of this project EIR. 
 
Comment 12-11C.  Will DFG use tax dollars to defend MAS in legal action BHOA would take to 
prevent MAS impacting BHOA property? 
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Response to Comment 12-11C.  As stated in previous responses, the project will not impact use of the 
BHOA channel or lagoons, including future navigational use of the channel.  As stated in the responses to 
BHOA Comments 6-1 and 6-2 (see above), preservation of existing levees and strengthening of other 
levees around the channel and East Lagoon will help to preserve the integrity of these features.  
Speculation regarding future legal challenges to the Proposed Project is outside the scope of this EIR. 
 
Comment 12-11D.  The BHOA’s 21.5-acre channel conservational easement and 108-acre mitigation 
land at Twin House is an ideal addition to the Proposed Project in exchange for allowing Bahia to 
continue pre-existing use of their 14.5-acre lagoon. 
 
Response to Comment 12-11D.  Again, projects proposed by BHOA on its property are not part of the 
project or project alternatives as presently proposed and are therefore outside the scope of this EIR.  The 
project, as proposed, will not impact use of the BHOA channel or lagoons, including future navigational 
use of the channel.   
 
Comment 12-11E.  The Proposed Project has cost and will cost the public millions [of dollars]. 
 
Response to Comment 12-11E.  Acquisition of the project site has already occurred and is not part of the 
presently proposed project or within the scope of this EIR.  The site was purchased primarily with public 
funds, including funds from the CALFED Ecosystem Restoration Program (ERP), for the purposes of 
habitat protection and restoration.  Restoring tidal marsh at the Bahia site directly supports the primary 
elements of the CALFED ERP and is consistent with the intended use of these funds and with the stated 
purpose for acquiring the land.   
 
Comment 12-11F.  The BHOA project would have had less impact to the environment and more benefit 
to the ecology of the area if agencies had not stalled the BHOA project for 11 years. 
 
Response to Comment 12-11F.  Again, projects proposed by BHOA on its property are not part of the 
project or project alternatives as presently proposed and are therefore outside the scope of this EIR.   
 
Comment 12-11G.  DFG has aligned itself with MAS to damage/steal BHOA property.  The liability to 
the state could be tremendous. 
 
Response to Comment 12-11G.  This proposed restoration project does not attempt to take land from the 
BHOA, to strip any land rights away from the HOA, or to in any way coerce the HOA or prevent 
members of the Bahia community from maintaining and using their properties as they wish.  Speculation 
regarding future legal challenges to the Proposed Project is outside the scope of this EIR. 
 
Comment 12-11H.  Objections and false statements are made about the BHOA project before scientific 
studies have been completed or official decisions made. 
 
Response to Comment 12-11H.  The DEIR does not take a position regarding projects proposed by 
BHOA.  It is not clear which statements in the DEIR are believed to be false by the commenter.  
Information on these projects presented as background in the DEIR is from the BHOA’s Lagoon 
Dredging Project EIR (City of Novato, 1999).  If the commenter believes this information to be false, he 
may wish to take this up with the BHOA. 
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Comment 12-11I.  DFG conspires with MAS to take the BHOA land.  Commenter suggests that Project 
Proponents call the Attorney General’s office to discuss the agencies’ liability with respect to this project. 
 
Response to Comment 12-11I.  Please see response to Comment 12-11G. 
 
Comment 12-12A.  DEIR falsely states that the proposed Bahia restoration project would mitigate 
impacts of the BHOA proposed project.  Commenter asserts that the BHOA project would instead 
mitigate impacts of the Bahia restoration project and that, without the conservational easement on 
BHOA’s 21.5-acre channel, sediment deposits and tidal prism will be significantly reduced under the 
Proposed Project. 
 
Response to Comment 12-12A.  Please see previous responses (e.g., 12-11B) addressing a 
“conservational easement” to which the commenter refers.  Section 3.1.1 of the DEIR discusses the 
relationship between tidal prism, scour, and sedimentation.  As noted in that section, tidal prism is the 
volume of water exchanged between higher high and lower low tides.  Scour is the erosional force of 
moving water within a river (in essence, the ability of a river to clean itself).  Sedimentation is the settling 
out and deposition of sediments suspended in water.  Sediments settle out when flow velocities are low, 
circulation is poor, and sediment loads are high.  Levee construction along Black John Slough has 
reduced the tidal prism of the slough.  This has reduced channel scour along the slough, increased channel 
sedimentation, reduced the slough’s capacity to convey tides upstream, and reduced tidal range at 
upstream locations, such as Rush Creek and Cemetery marshes.  Subsidence has lowered elevations at the 
project site and sedimentation has not been able to keep up with the subsidence.  At the same time, 
sedimentation has increased at the neighboring BHOA channel and West Lagoon; as a result the channel 
and lagoon have become silted in.   
 
It is not clear how the commenter thinks dredging the BHOA channel will mitigate hydrologic impacts of 
the Proposed Project.  Increasing sedimentation at the project site and increasing the tidal prism and tidal 
range in Black John Slough are stated objectives of the Proposed Bahia Marsh Project.  These are 
considered beneficial impacts of the Proposed Project and no mitigation is required.  Chapter 13 of the 
DEIR (Cumulative Impacts) notes that dredging of the HOA channel would capture tidal prism from 
Black John Slough, contributing to increased sedimentation and reduced tidal prism in the slough and in 
upstream marshes.  Increased sedimentation and reduced tidal prism upstream of the channel are noted 
potential impacts of the proposed BHOA project under Section 3.6 (Major EIR Conclusions), Page 3.0-14 
in the Bahia Homeowners Lagoon Dredging EIR (City of Novato, 1999).  Although not considered 
formal mitigation, because the proposed restoration project is expected to enlarge the upstream tidal 
prism, it would help to counter the reduction of tidal prism that might be expected if channel dredging 
were to occur. 
 
Furthermore, it is important to note that although tidal wetlands mitigation is proposed in the Lagoon 
Dredging EIR, creation of tidal wetlands as a mitigation could reduce the tidal prism in the Petaluma 
River, Black John Slough, and upstream marshes, if not executed carefully.  This was an initial concern of 
the proposed Bahia restoration project and was solved by proposing a phased approach to restoring tidal 
flow to the site. 
 
Comment 12-12B.  BHOA stands tall in its unprecedented privately funded mitigation. 
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Response to Comment 12-12B.  Comment noted.  The DEIR does not take a position regarding projects 
proposed by BHOA. 
 
Comment 12-12C.  DFG and MAS have not cooperated with BHOA and now attempt to steal/affect 
BHOA land and ignore BHOA rights, including ignoring the BHOA’s conservational easement as part of 
the BHOA proposed project. 
 
Response to Comment 12-12C.  Please see responses to previous Comments 12-3 (alleged infringement 
on BHOA land rights) and 12-11B (conservational easement). 
 
Comment 12-12D.  Statement that the BHOA project will result in a loss of habitat and wetlands is 
incorrect.  BHOA mitigation offers to increase habitat and wetlands by 116 acres.  Impacts of the BHOA 
are unjustly criticized. 
 
Response to Comment 12-12D.  Loss of habitat (including wetlands) is a noted potential impact of the 
proposed BHOA project under Section 3.6 (Major EIR Conclusions), Page 3.0-14 in the Bahia 
Homeowners Lagoon Dredging EIR (City of Novato, 1999).  Mitigation proposed in this EIR (Mitigation 
Measure 5.4-1) would replace lost tidal marsh, mudflat, and open water/subtidal habitat and open water 
with limited tidal exchange.  It is not clear from the information provided in the EIR how the identified 
replacement ratios would result in a net increase of 116 acres of habitat. 
 
At any rate, as stated in response to BHOA Comment 6-8C, although the dredge lock project was 
included in the cumulative impacts analysis for the restoration project EIR, this project is not permitted 
and there are numerous constraints to getting the project permitted and implemented.  DFG has rejected 
this proposal due to interference with the California clapper rail and the Executive Director of BCDC is of 
the opinion that it will not receive necessary permits.  BHOA has asked the Court to be relieved of the 
obligation to pursue the project.  Therefore, for the purposes of this EIR, the Dredge Lock Project is not 
considered a reasonably foreseeable project. 
 
Comment 12-12E.  BHOA dredge project increases the tidal prism and sedimentation to upstream 
marshes and the project through the project’s conservational easement.  Proposed mitigation for the 
BHOA project adds 108 acres to the area’s tidal prism. 
 
Response to Comment 12-12E.  Please see response to Comment 12-12A above.  The dredge project 
would decrease tidal prism and sedimentation.  The Bahia Homeowners Dredging Project EIR asserts that 
increasing the tidal wetland mitigation area to be created at the State Lands parcel (Mitigation Measure 
5.3-2) would compensate for losses to the tidal prism in the lower Petaluma River and San Francisco Bay 
at a ratio of 1:1, resulting in no net impact to tidal prism downstream from the project site; however, it is 
not clear whether this would mitigate for upstream impacts to tidal prism.  As noted above 
(Comment 12-12A), if not executed carefully, creation of tidal wetlands can actually reduce the tidal 
prism in the Petaluma River, Black John Slough, and upstream marshes.   
 
At any rate, as stated in response to BHOA Comment 6-8C and to Comment 12-12D above, although the 
dredge lock project was included in the cumulative impacts analysis for the restoration project EIR, this 
project is not permitted and there are numerous constraints to getting the project permitted and 
implemented.  DFG has rejected this proposal due to interference with the California clapper rail and the 
Executive Director of BCDC is of the opinion that it will not receive necessary permits.  BHOA has asked 

Comments  Page 89 of 96 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



the Court to be relieved of the obligation to pursue the project.  Therefore, for the purposes of this EIR, 
the Dredge Lock Project is not considered a reasonably foreseeable project. 
 
Comment 12-12F.  The impacts of proposed levee and channel modifications on flooding patterns within 
the project site, Black John Slough, and the HOA channel, are not adequately studied. 
 
Response to Comment 12-12F.  Impacts to regional hydrology resulting from the project’s proposed 
phased approach to lowering and breaching levees are discussed generally in Section 3.4 of the DEIR, 
beginning on Page 3-11.  Additional information pertaining to the lowering and preservation of levees 
along the HOA channel is provided in the response to Comment 6-1 from the BHOA (please see above).  
Additional information on the project’s impact to hydrology and flooding on BHOA property is provided 
in response to Comment 6-2 from the BHOA (please see above). 
 
Comment 12-12G.  The Proposed Project illegally impacts BHOA property. 
 
Response to Comment 12-12G.  This proposed restoration project does not attempt to take land from the 
BHOA, to strip any land rights away from the HOA, or to in any way coerce the HOA or prevent 
members of the Bahia community from maintaining and using their properties as they wish.  Hydrological 
impacts of the project on HOA properties were addressed in response to BHOA Comment 6-2 above.  It 
is not clear from this comment exactly how the commenter believes the project would illegally impact 
BHOA property. 
 
BHOA access to MAS and DFG lands for BHOA construction, dredging, levee maintenance, or other 
operations is the subject of separate negotiations and is not within the scope of this project EIR.  MAS 
will perform a boundary survey of the HOA channel and will avoid impacts to HOA property.   
 
Comment 12-12H.  The Proposed Project could decrease the tidal prism within the 14.5-acre Bahia West 
Lagoon and destroy wetlands and habitat there. 
 
Response to Comment 12-12H.  Please see the response to Comment 12-12A above for clarification of 
tidal prism and its relationship to sedimentation and scour.  The Bahia West Lagoon is currently silted in 
and receives little tidal exchange (i.e., its tidal prism is negligible).  The Proposed Project would therefore 
not impact the lagoon’s tidal prism.  On the other hand, increasing sedimentation at the project site and 
increasing the tidal prism and tidal range in Black John Slough are stated objectives of the Proposed 
Bahia Marsh Project.  These are considered beneficial impacts of the Proposed Project. 
 
Comment 12-12I.  Elevations for the Bahia HOA lagoon are incorrect. 
 
Response to Comment 12-12I.  The elevations referred to are from Table 3-1, on Page 3-4 of the DEIR.  
Commenter appears to have misread this table, concluding that the elevations pertain to the Bahia West 
Lagoon.  As indicated in the table, the elevations of 1 to 5 feet below mean lower low water are for the 
Bahia East Lagoon which, unlike the West Lagoon, has not silted in. 
 
Comment 12-12J.  DEIR does not describe the hydrologic impacts of the Proposed Project to BHOA 
property.  For example, if the HOA channel levees are removed, what would be the effect on the tidal 
prism, wetlands, and habitat of the lagoon? 
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Response to Comment 12-12J.  Please see response to Comment 12-12F, above. 
 
Comment 12-13A.  Project traffic impacts, including risks to children’s safety, are unacceptable.  
Mitigation, including alternative residential parking during construction times, and asking community to 
proceed at 10 mph behind project trucks, is also unacceptable.  New traffic studies should be completed to 
reflect changes to traffic patterns in the last decade. 
 
Response to Comment 12-13A.  The DEIR acknowledges the short-term safety impacts of the project 
resulting from truck traffic through the Bahia community.  The significance of these impacts is reduced 
through proposed mitigation measures, including a reduced truck speed limit of 10 mph to allow better 
visibility and ample stopping time, restricted street parking along Topaz Drive during construction hours 
(9am to 4:30 pm), and notification of the community prior to commencement of construction activities.   
 
Please note that the slower truck speed of 10 mph would not impact rush hour commuters since truck 
hauling through the community would be limited to non rush-hour times (9am to 4:30 pm).  Likewise, 
parking restrictions, which would be granted through an encroachment permit from the City of Novato 
Traffic Department and would also be enforced by the City, would apply only daytime construction hours 
when at least some vehicles are likely to be in use by working community and therefore to be absent from 
the community. 
 
Within the past decade, there have been no known changes within the Bahia community that would cause 
changes in traffic patterns during that time.  The DEIR therefore concludes that new traffic studies are not 
needed. 
 
Comment 12-13B.  The only acceptable mitigation for impacts resulting from project traffic is 
acceptance and support for the BHOA dredge/lock project as a part of the proposed Bahia restoration 
project. 
 
Response to Comment 12-13B.  It is not clear how support of the BHOA dredge/lock project by the 
proponents of the proposed restoration project would mitigate the traffic impacts of the proposed project.  
Otherwise, comment noted. 
 
Comment 12-14.  The DEIR does not include Zentner’s clapper rail survey, which disagrees with the 
ARA report.  The EIR should include both reports. 
 
Response to Comment 12-14.  The ARA report referenced in this comment is a Memorandum report, 
prepared by Jules Evens of Avocet Research Associates (ARA), dated June 1, 2004, and titled 
“Preliminary comments on the Zentner rail report.”  This report provides preliminary comments on the 
Zentner and Zentner report, “The distribution, abundance, and locality of the California clapper rail in the 
tidal marshes of the lower Petaluma River (2004 breeding season),” prepared for the Bahia HOA on June 
1, 2004.  The ARA report offers “…other interpretations of the available information than are set forth in 
(the Zentner and Zentner) report, with special attention to mischaracterizations of our earlier survey 
efforts and their implications with reference to the endangered California Clapper Rail (Rallus 
longirostris obsoletus).” 
 
The 2004 Zentner and Zentner report on clapper rails is included as Attachment F of this FEIR. 
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Comment 12-15.  Fishing should not be included as a future recreational use of the project site under the 
Proposed Project since fishing in tidal wetlands is not realistic. 
 
Response to Comment 12-15.  The Proposed Project would retain and enhance approximately 6.5 acres 
within two freshwater ponds on site.  As stated in Section 1.4.1.8 of the DEIR, the project proposes to 
enhance the habitat value of the former decant pond remnant, which in the past had a mix of open water 
and tall emergent freshwater marsh vegetation.  Recent changes, including greater drainage and less open 
water habitat at this pond are attributed to a small breach in the steep perimeter levee and possible 
fluctuations in response to variable rainfall.  The project proposed to repair the breach, thus increasing the 
open water habitat and prolonging the duration of ponding.  The project would also enhance 
approximately 5 acres of pond habitat within the Eastern Peninsula of East Bahia.  Fish entrained in these 
ponds, as well as fish that enter the project site on tidal currents would be available for permitted 
recreational fishing. 

 
Comment 12-16.  Mitigation for the proposed BHOA project is 130 acres, not 8.7 acres as stated in the 
DEIR.  Conservational easements, giving the legal rights to use BHOA property are not mentioned. 
 
Response to Comment 12-16.  Mitigation proposed in the BHOA Dredge Lock Project EIR (Mitigation 
Measure 5.4-1) would replace lost tidal marsh, mudflat, and open water/subtidal habitat and open water 
with limited tidal exchange.  It is not clear from the information provided in the BHOA Dredge Lock 
Project EIR how the identified replacement ratios would result in 130 acres of created habitat as 
mitigation.  (Note that Comment 12-12D states that mitigation is 116 acres.)  At any rate, as stated in 
response to BHOA Comment 6-8C and Comment 12-12D, the Dredge Lock Project is not part of the 
proposed Bahia Marsh Restoration Project and is in fact not considered a reasonably foreseeable project 
for the purposes of this EIR.  Therefore, further discussions of the impacts of the dredge lock project are 
outside the Restoration Project EIR scope. 
 
The response to Comment 12-11C above discusses conservation easements.  There are no known 
conservation easements on the project site. 
 
Comment 12-17.  The DEIR fails to acknowledge the importance of cooperation from the BHOA.  It 
does not acknowledge that the BHOA project is needed to enhance the proposed restoration project.  It 
condemns and attempts to steal BHOA property.  Attempts to impact the BHOA property and to vilify the 
BHOA dredge/lock project should be removed from the DEIR.DFG and MAS are not good neighbors and 
are working together against the community.  Agencies should demand that MAS give up title to land 
around BHOA and be removed from any official capacity on the project.   
 
Response to Comment 12-17.  Points made in this comment were already addressed in responses to 
other comments from Mr. Bagley: 

• Failure to acknowledge importance of BHOA project and BHOA cooperation – please see 
response to Comment 12-11B. 

• Attempts to condemn/steal BHOA property – please see response to Comment 12-3. 
• Attempts to impact BHOA property and to vilify BHOA project property – please see response to 

Comment 12-12D. 
• DFG/MAS are not good neighbors – please see response to Comment 12-3. 
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Commenter: 13 Joseph Valls (Bahia resident) 
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Comment 13-1.  CDFG did not repair the pumps creating a mosquito habitat and destroying the habitat 
of the Salt Mash Harvest Mouse. 
 
Response to Comment 13-1.  Failure of the on-site pump, flooding of the site, and destruction of SMHM 
habitat occurred prior to publication of the Notice of Preparation (NOP) for this project, and are therefore 
part of the existing conditions against which impacts of the Proposed Project can be measured (please see 
also the response to Comment 7-1 from Bahia resident Rich Elb). 
 
Comment 13-2.  Pumps and habitat should be restored.  There seems to be plenty of tidal marsh and 
clapper rail habitat in the Petaluma River area and the Bay Area.    
 
Response to Comment 13-2.  Comment noted.  Please refer to the response to Comment 13-1, above, for 
a discussion of pump failure and loss of SMHM habitat, which predates the NOP for the currently 
proposed project and therefore is outside the scope of this EIR. 
 
The need for additional tidal marshland in the Bay Area was addressed in the DEIR under Section 1.3 
(Project Purpose and Need).  As stated in that section: 
 

“Historically, the North Bay region contained extensive tidal marshes.  Diking for 
agriculture and filling for urbanization have reduced tidal marshes to less than 30 
percent of their historic extent.  All that remains of the once extensive tidal marshes of 
the lower Petaluma River are fringe marshes along diked baylands and Black John 
Slough.  
 
While the existing diked wetlands at the Bahia site provide some seasonal habitat for 
waterfowl and shorebirds, they have minimal complexity and significantly reduced 
ecological richness.  Furthermore, other shallow, seasonal wetlands in the lower 
Petaluma River area provide waterfowl/shorebird habitat.  Productive shallow muted-
tidal ponded wetlands exist at the nearby Rush Creek and Cemetery Marshes to the west 
of the project site.  Extensive seasonal wetlands exist around Gnoss Field, two miles to 
the north.  The critical need in the lower Petaluma River area is for additional tidal 
wetlands.” 

 
Existing populations of California clapper rails are discussed, beginning on Page 5-27, Section 5.2.2.1 of 
the DEIR.  As stated in this section, the total population of California clapper rails declined from 4,000 to 
6,000 birds in the early 1970s to 300 to 500 birds by the early 1990s.  The San Francisco Bay Estuary 
population has recently rebounded to a population of just over 1,000, of which 45 percent reside in the 
North Bay, primarily in marshes associated with San Pablo Bay.  Past stressors to the population include 
habitat loss and predation.  The Proposed Project would provide needed clapper rail habitat and serve to 
control predation by red fox and other predators. 
 
Comment 13-3.  The truck traffic should be held to one truck per hour giving the pavement time to rest. 
CDFG and MAS should be responsible for repair of the streets and clean up of the homeowner’s 
properties damaged by the truck movement. 
 

Comments  Page 94 of 96 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



Response to Comment 13-3.  Current estimates of truck traffic through the Bahia community during the 
proposed period of fill material transport ranges from one truck every 3 minutes to one truck every 6 
minutes depending upon the project alternative selected and the duration of the truck hauling period (2 to 
8 weeks).  Limiting truck traffic to one truck per hour would extend the duration of this period and related 
traffic, safety, noise, and air quality impacts, to over a year.  This suggestion is unlikely to be tolerated by 
the local community and is not economically feasible. 
 
The project is not expected to cause damage to residential properties.  Please see the response to 
Comment 10-4 from Bahia residents Kimberly Price and Lisa Raskulinec, which pertains to vibration 
impacts from the project.  As discussed in previous responses, road deterioration and funding for road 
repairs is not a subject for CEQA analysis, but will be dealt with through the City of Novato’s project 
permitting process.   
 
Comment 13-4.  Project flooding impacts have not been properly addressed.  Will CDFG and MAS be 
willing to pay for any future flooding? 
 
Response to Comment 13-4.  Potential flooding impacts were evaluated and considered in the project 
design.  The response to a comment from the BHOA (Comment 6-2; see above) addresses concerns about 
the potential flooding impacts of the project.  Otherwise, comment noted.  
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1.0 INTRODUCTION 

1.1 California Environmental Quality Act Process 
On April 4, 2006 the California Department of Fish and Game (CDFG) released the Draft 
Environmental Impact Report (DEIR) for the Bahia Marsh Restoration Project for public review.  
CDFG is the state lead agency for the Project and will use the EIR to comply with state 
California Environmental Quality Act (CEQA) requirements.  The 45-day public review and 
comment period for the DEIR ended on May 22, 2006.   
 
The DEIR and this Response to Comments document constitute the Final EIR for the proposed 
Project.  Under CEQA, before approving the Project or any CDFG actions under the Plan, CDFG 
will need to certify that the Final EIR is complete and adequate in order to make the necessary 
findings for project approval.  A certified EIR indicates the following:   
 

• The document complies with CEQA;  
 

• The decision-making body of the lead agency reviewed and considered the Final EIR 
prior to approving the project; and  

 
• The Final EIR reflects the lead agency’s independent judgment and analysis. 

 
CDFG may require the mitigation measures identified in this Final EIR as conditions of project 
approval. In connection with approval of the project, CDFG must also adopt a separate 
document, prepared pursuant to CEQA Guidelines Section 15091 and 15093, containing a set of 
required CEQA “Findings” with respect to each significant environmental effect, and a 
“Statement of Overriding Considerations” for any effects that are unavoidable or infeasible to 
mitigate.  Findings must be accompanied by a brief explanation of the rationale for each finding 
and should indicate that either:  
 

• Changes or alterations have been required in, or incorporated into, the project which 
mitigate or avoid the significant effects on the environment;  

 
• Those changes or alterations are the responsibility and jurisdiction of another public 

agency and have been, or can and should be, adopted by that agency; or  
 

• Specific economic, legal, social, technological, or other considerations, including the 
consideration for the provision of employment opportunities for highly trained workers, 
make infeasible the mitigation measures or alternatives identified in the DEIR. 

Also included in the Findings document is a Mitigation Monitoring and Reporting Program that 
must be adopted in accordance with California Public Resources Code Section 21081.6. 
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1.2 Organization of the Final EIR 
This document is organized as follows: 
 
1.0 Introduction.  This section introduces the reader to the requirements of a Final EIR and 
to the organization of this Response to Comments document.  Section 1 also contains a summary 
of the process for soliciting public and agency comment during the DEIR review period. 
 
2.0 Comments and Responses.  This section contains summaries of the comments received 
during the DEIR public review period, and the corresponding responses to each comment.  The 
responses are followed by the respective changes that were made to the DEIR in response to 
comments.  A copy of the comment letter precedes the comment summaries and responses for 
each letter.  An index to the letters and individual comments and responses is provided at the 
beginning of this section.   
 
3.0   Attachments.  This section contains documents that clarify responses to comments on 
the DEIR.  The first-Attachment A- is a revised Executive Summary.  This includes a revised 
summary of impacts table.   

1.3 Public Participation and Review 
CDFG notified all Responsible, Trustee and Reviewing agencies, interested groups, 
organizations, and individuals that a DEIR had been completed for the proposed Project.  CDFG 
used several methods to notice the availability of the DEIR and to solicit input during the review 
period, including: 
 

• A Notice of Preparation (NOP) for the EIR was issued on November 8, 2005.  The NOP 
was circulated through the State Clearinghouse and copies were sent to Responsible, 
Trustee and Reviewing agencies, adjacent property owners, selected interest groups, 
organizations and individuals. 

 
• A Notice of Completion (NOC) and eleven copies of the DEIR were filed with the State 

Clearinghouse on April 4, 2006.   An official 45-day state review period for the DEIR 
was established by the State Clearinghouse, ending on May 22, 2006.   

 
• Copies of the DEIR were distributed to state, regional, and local agencies, as well as to 

any requesting individuals and organizations, for their review and comment (see Chapter 
17.0 of the DEIR). 

 
• A copy of the DEIR and Final EIR have been posted on the following website:  

http://www.sfbayjv.org/  
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ATTACHMENT A – REVISED EXECUTIVE SUMMARY 

 

INTRODUCTION 
 
To comply with the California Environmental Quality Act (CEQA), the California Department of Fish 
and Game (DFG) prepared an Environmental Impact Report (EIR) to address the potential impacts of 
the Bahia Marsh Restoration Project (Bahia Project) in Novato, California.   
 
Marin Audubon Society (MAS) proposes to restore portions of the 632-acre Bahia site to tidal marsh 
(approximately 375 acres on its lands and those of DFG).  The project consists of activities designed to 
create maximum tidal marsh habitat, including successional brackish tidal marsh and transitional habitat 
and plant and animal communities similar to historic tidal marshes of the Petaluma River, while 
maintaining and enhancing the existing seasonal wetland, pond and upland habitat at the site.  The Bahia 
site is strategically located to protect and restore tidal marsh habitat because it is virtually surrounded by 
publicly owned marshes.  Much of the lowland bordering the Petaluma River in this area remains or is 
slated to be restored to tidal marsh.  In addition to creating and protecting habitat, an important goal of 
the project is to reduce mosquito habitat. 
 
Restoration planning for the Bahia Project is guided by a project team that consists of DFG as Lead 
Agency, the Marin Audubon Society (MAS), Philip Williams and Associates (PWA), the Point Reyes 
Bird Observatory (PRBO), ecological consultant Peter Baye, and the Marin Sonoma Mosquito and 
Vector Control District (MSMVCD).  While DFG has ultimate responsibility for the project on its land, 
MAS is the owner of a portion of the affected area and is the recipient of grant funding for the project 
and is managing the entire restoration project. 
 
The site was purchased primarily with public funds, including funds from the CALFED Ecosystem 
Restoration Program (ERP), for the purposes of habitat protection and restoration.  Restoring tidal marsh 
at the Bahia site directly supports the primary elements of the CALFED ERP and is consistent with the 
intended use of these funds.  Proposed activities will assist in the recovery of endangered and special 
status fish and other wildlife along the Petaluma River, a high priority location for CALFED.  
Environmental compliance documentation for the Bahia Project tiers from the Calfed Bay-Delta 
Program Final Programmatic Environmental Impact Statement/Environmental Impact Report (PEIR 
[CEQA Guidelines, section 15152(g)], July 2000).  The Bahia Project EIR refers to the PEIR as 
appropriate, and provides impacts analysis and proposed mitigations not considered, or not covered at an 
adequate level of detail, in the PEIR.   
 
In addition to CALFED, the group of donors that banded together to purchase the Bahia site includes the 
Wildlife Conservation Board, the California Coastal Conservancy, the California Department of 
Transportation (CalTrans; Environmental Enhancement Grant Program), the National Oceanic 
Atmospheric Administration (NOAA; through the Bay Institute), the Marin Community Foundation, and 
individuals and small grantors through the Marin Community Foundation Donor Advised Fund. 
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PROJECT LOCATION  
 
The 632-acre Bahia site is located less than a mile upstream (west) of the Petaluma River and south of 
Black John Slough in the northeast corner of the City of Novato, in the northeastern portion of Marin 
County, California.  The Petaluma River forms the boundary between Marin County and Sonoma 
County to the east.  Downtown Novato is approximately 3 miles southwest of the site.  Regional access 
to the site is via U.S. Highway 101 (US 101) and State Route 37 (SR 37).  SR 37 runs northeast to 
southwest approximately one mile south of the site and is connected to US 101 to the west by Atherton 
Avenue.  Local access to the site is via Atherton Avenue, Bugeia Lane, and Bahia Drive (Bugeia Lane 
becomes Bahia Drive at H Lane).   
 
The site is bordered on the east by tidal marshes of the Petaluma River (owned by the State Lands 
Commission) and on the north by tidal marshes along Black John Slough (also owned by the State 
Lands Commission).  Some dry farming of hay occurs on diked baylands on the Sonoma County (east) 
side of the Petaluma River.  North of the site and across Black John Slough are diked agricultural fields 
and a radio tower.   
 
West and directly upstream of the site are Rush Creek Marsh (a 250-acre site owned by DFG) and 
Cemetery Marsh (a 50-acre managed, muted tidal marsh owned by the Marin County Open Space 
District [MCOSD]).  Basalt Creek and Rush Creek, which drain these areas and feed into Black John 
Slough are just beyond the northwest corner of the site.  Water control structures (culverts) are used to 
manage the Rush Creek and Cemetery Marsh water levels, as appropriate for flood control, mosquito 
abatement, and wildlife habitat.   
 
Along the southwest border of the site are approximately 208 acres of blue oak woodlands (also owned 
by MCOSD).  MCOSD maintains two foot and horse trails along the lower margins and along the crest 
of the hill slopes.  South of the site lies the existing Bahia development, a low-density subdivision of 
288 homes, and a cemetery and property owned by the Novato Horsemen’s Association.  The Bahia 
community is partially clustered around the West Bahia Lagoon and nearby cul-de-sacs and roads.  The 
community is served by Topaz Drive, which connects to Bahia Drive and follows the edge of the 
lagoon.  At the southeastern end of Topaz Drive is the Bahia Homeowner’s Association (HOA) 
Community Center and a major pumping station for the Novato Sanitary District (NSD).  A small NSD 
feeder pump is located on the westernmost of three peninsulas on the east side of the site.  Residences 
are also located at Green Point and Black Point, less than a mile south of the site, adjacent to Highway 
37.  A 230-kV electric transmission line crosses the project site within a 150-foot-wide easement that 
follows the length of the westernmost peninsula along the embankment. 
 
SITE DESCRIPTION 
 
Prior to the twentieth century, the project site was a tidal wetland with well-developed sinuous 
tidal channels extending from the Petaluma River to the base of the uplands.  Today, the 
632-acre Bahia site is divided into several areas.   
 
Most of West Bahia, Central Bahia, and Mahoney Spur are owned or leased (in the case of 
Mahoney Spur) by DFG.  This portion of the site consists primarily of diked former tidal marsh.  
Also included in Central Bahia is a 1-acre pond (formerly used to decant dredge spoils), and an 
approximately 7-acre diked seasonal wetland that served as a disposal site for Bahia HOA 
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dredging.  A 5-acre lot formerly used as a recreational vehicle (RV) parking lot is owned by 
MAS. 
 
East Bahia is owned by MAS and includes three peninsulas (East, Central and West Peninsulas) 
constructed as future building sites from materials dredged from the adjacent HOA West Lagoon 
and HOA channel.  East Bahia contains a PG&E transmission line within a 150-foot easement 
and a Novato Sanitary District pump station.  No other structures exist at the project site. 
 
Although the Bahia site was originally diked for agricultural use, it has not been cultivated in 
more than 30 years.  Since being diked, the site has subsided several feet.  In the past, a pump 
station in the northeast corner of West Bahia drained excess water in order to manage mosquito 
production.  However, the pump collapsed shortly after DFG assumed title to the property in 
June 2003.     
 
Since that time, the extent and duration of ponding has increased due to the lack of pumping, 
rainfall and overtopping of the perimeter embankments during high tides and storm surges. 
Seasonal freshwater and brackish wetlands have developed behind the embankments.  Persistent 
high water levels at the site would continue to suppress emergent plant growth and the 
development of other wetland habitat and associated species.  Inundation of the site following 
the collapse of the pump house destroyed salt marsh harvest mouse (SMHM) habitat.  
Mosquitoes breed in slow moving shallow water.  Until recently, the shallow water that covered 
the site offered excellent mosquito breeding habitat.  Recent heavy rains and overtopping of 
levees led to deeper water and substantially less mosquito larvae present in the Bahia wetlands. 
 
PROJECT PURPOSE AND NEED 
 
While the existing diked wetlands at the Bahia site provide some seasonal habitat for waterfowl and 
shorebirds, they have minimal complexity and significantly reduced ecological richness.  Furthermore, 
other shallow, seasonal wetlands in the lower Petaluma River area provide waterfowl/shorebird habitat.  
The critical need in the lower Petaluma River area is for additional tidal wetlands.  
 
The primary stressor at Bahia is the presence of embankments and levee type structures that alter and 
block tidal flows to the historic marshes.  At Bahia, populations of fish and wildlife have been extirpated 
and other species have declined as a result of the placement of these structures, thereby contributing to 
the decline of species in the region and the Bay-Delta ecosystem.  Many of these species are listed as 
endangered, rare or threatened.   
 
Breaching and lowering portions of remaining embankments will restore significant tidal wetland 
acreage, natural salinity regimes, channel complexity and vegetative habitat.  Please note that a restored 
Bahia marsh will support the recovery of endangered and special status birds and fish.  A restored marsh 
will also provide habitat for anadromous and estuarine fish and migratory birds, and will contribute to 
the recovery of the Bay-Delta estuary as a whole.  Restoration activities will also improve the important 
upland-wetland ecotone and provide high-tide refugia habitat along the upland-wetland interface and 
remnant embankments that will remain as islands.  Restoration of the Bahia wetland to a natural tidal 
system will facilitate stewardship because minimal maintenance will be required.  Finally, and 
importantly, it will assist with mosquito abatement efforts. 
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PROJECT DESCRIPTION 
 
The project consists of activities designed to create maximum tidal marsh habitat, including 
successional brackish tidal marsh and transitional habitat, and plant and animal communities 
similar to historic tidal marshes of the Petaluma River, while maintaining and enhancing 
seasonal wetland, pond and upland habitat.  Activities to remove impediments to tidal flows 
consist primarily of restoring (excavating) a complex system of tidal channels; lowering levees 
and inboard ground elevations; and creating levee culverts and breaches.  Note that the word 
“levee” is used in this document to refer to embankments and other structures which are not 
engineered to protect life or property from weather or tidal events.  Other activities to facilitate 
the restoration of tidal marsh and improve habitat include grading in some areas and reusing 
excavated materials to raise ground elevations in some areas.  Two temporary structures are 
proposed:  a pump and a 48-inch culvert and tide gate.  Specific design elements of the proposed 
project are subject to some refinement throughout the CEQA process.  Final project design will 
take into account new and more detailed information from the permitting and design processes.   
 
DFG is ultimately responsible for the project on their land (West and Central Bahia), MAS is 
acting as grant recipient and project manager for design, implementation, and management of 
proposed restoration activities on the DFG property and the East Bahia site (which MAS holds in 
fee title).  However, as proposed, earth removed from the Western and Eastern Peninsulas of 
East Bahia to achieve objectives in that portion of the site would be transported to Central Bahia 
and the Central Peninsula of East Bahia and used to achieve restoration objectives there.  
Coordination of the restoration efforts would have the dual benefit of providing needed fill 
material for Central Bahia and of increasing the area available for tidal wetland restoration at 
East Bahia.  Since these projects are logistically and hydrologically connected, they are 
evaluated jointly in the Bahia Marsh Restoration Project EIR.   
 
A two-phase approach to tidal restoration is proposed at the Bahia site, with most activities 
completed during Phase 1.  This approach would allow for some flexibility and adjustments to 
project design as suggested by the response in tidal and habitat regimes to the first phase of 
construction.  This approach would also allow for natural widening of Black John Slough to 
avoid adverse impacts to upstream marshes that could result if the project captured most or all of 
the presently limited tidal flows in Black John Slough.  Like portions of the project site, Black 
John Slough has been subjected to significant sedimentation which has reduced the tidal 
exchange between the Petaluma River and upstream marshes.  Measures proposed in Project 
Phase 1 are partially intended to create a scouring effect in Black John Slough and naturally 
increase the tidal capacity of the slough.   
 
Proposed activities for each of the phases are outlined below and are discussed in further detail in 
the EIR. 
 
Project Phase 1-Central and West Bahia 

• Install a temporary pump 
• Excavate interior (inboard) starter channels and berms 
• Excavate exterior (outboard) pilot channels to Black John Slough 
• Grade former RV parking lot, conduct minor excavation at dredge disposal site, and construct 

transitional habitat and vegetation bench along the southern edge of Central Bahia 
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• Lower perimeter levees along Mahoney Spur and Central Bahia 
• Construct a temporary flow structure at West Bahia  
• Construct ditch blocks along West Bahia borrow ditch 
• Enhance seasonal wetlands at the former decant pond in Central Bahia 
• Construct three breaches in the perimeter levees of Mahoney Spur and Central Bahia 

 
Project Phase 1-East Bahia 

• Lower surface of Western and Eastern Peninsulas 
• Western Peninsula - construct levee along PG&E easement and grade transition zone from new 

levee 
• Eastern Peninsula – remove outer levee and grade transition zone from existing inner levee 
• Central Peninsula – grade transition zone and establish tidal connection to Eastern Peninsula 

 
Project Phase 2-West Bahia 

• Lower additional perimeter and interior levees 
• Construct four West Bahia breaches 

 
Note:  All work in Central and East Bahia would be completed under Project Phase 1. 
 
 
ALTERNATIVES TO THE PROPOSED PROJECT EVALUATED IN THE EIR 
 
In addition to evaluating the Proposed Project, the Bahia Marsh Restoration Project EIR 
evaluates three alternatives, including the No Project Alternative, Alternative 1 – Reduced Fill 
Removal from East Bahia, and Alternative 2 – No Fill Removal from East Bahia.  These 
alternatives are described below.   
 
No Project Alternative-The No Project Alternative would eliminate anticipated construction 
impacts of the Proposed Project and impacts from hauling excavated East Bahia fill material 
through a residential area (i.e., wildlife disturbance, traffic and pedestrian safety, noise, fugitive 
dust and equipment and truck emission impacts).  However, the No Project Alternative would 
not meet the objectives of the project to maximize tidal restoration, restore habitat, improve 
species diversity, enhance water management, and reduce mosquito breeding habitat.   
 
Overall, the No Project Alternative would not aid the recovery and restoration of populations of 
fish and wildlife that have declined or been extirpated as a result the emplacement of existing 
levees.  Many of these species are listed as endangered, rare or threatened.  Biotic diversity 
would be lower under the No Project, compared to the Proposed Project.  Thus, the No Project 
Alternative would fail to help reverse the general decline of species diversity in the region and 
the Bay-Delta ecosystem and would fail to meet the overall project goal to maximize the 
restoration of tidal marsh habitat.  To leave areas unrestored that could be restored would be 
contrary to the intended purpose of public and private funds used to acquire the project.   
 
Under the No Project Alternative, unmaintained levees at the project site could be breached 
simultaneously in an unplanned event.  If this occurs, sedimentation patterns would be adversely 
impacted.  Sediments would be eroded from nearby mudflats and tidal marsh habitat in the 
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project vicinity would be adversely impacted.  Given the reduced tidal prism of Black John 
Slough, an accidental or un-phased breach of the Bahia site levees has the potential to capture all 
or most of the tidal signal from the slough and to adversely impact sedimentation in areas that 
have a hydrologic connection to the Bahia site (e.g., at Cemetery and Rush Marshes).  Changes 
in sedimentation patterns can cause impacts on human-made structures within the water bodies, 
alter water quality, and affect aquatic habitat important to vegetation, aquatic organisms, and 
terrestrial wildlife that depend on the aquatic habitat.  
 
Finally, management of site water levels would not be possible and the mosquito problem, which 
is already bad at the site, would continue to worsen, with potentially significant public health 
consequences and costs.   
 
Alternative 1 (Reduced Fill Removal from East Bahia)- Alternative 1 to the Proposed Project 
would implement tidal restoration at West and Central Bahia and reconfigure the eastern 
peninsulas at East Bahia, but would reduce grading and fill removal on the Western Peninsula.  
This would result in the removal of approximately 11,000 cy of fill from the site (a reduction of 
more than 50% of the Proposed Project fill removal).   
 
This alternative would reduce anticipated impacts from hauling excavated East Bahia fill 
material through a residential area and would therefore significantly reduce impacts from traffic, 
noise, fugitive dust, and truck emissions throughout much of the Bahia community.  However, 
under this alternative, earth-moving and truck transport activities would be concentrated in the 
eastern portion of the site and the noise and air impacts to residents in the eastern portion of the 
Bahia community (e.g., around Bolero Court) would actually be greater.  By restoring tidal 
influence in West Bahia, Alternative 1 would at least partially meet the objectives of the project 
to restore habitat, improve species diversity, enhance water management, and reduce mosquito 
breeding habitat.  However, enhancement of habitat for specific species that have been identified 
or are likely to occur within the East Bahia area, would not occur or would be significantly 
reduced. 
 
Alternative 2 (No Fill Removal from East Bahia)- This alternative would excavate 
approximately 23,000 cy of fill material from the peninsulas at East Bahia (the same amount as 
the Proposed Project), but would deposit those materials within the East Bahia area, restoring 
tidal marsh to portions of East Bahia, creating seasonal wetlands and raising the elevation of the 
uplands by compacting the fill on site.  Under Alternative 2, fill materials from the Eastern and 
Western peninsulas of East Bahia would be transported to the Central Peninsula or elsewhere 
within East Bahia.   
 
This alternative would eliminate impacts from hauling excavated East Bahia fill material through 
a residential area and would therefore significantly reduce impacts from traffic, noise, fugitive 
dust, and truck emissions throughout much of the Bahia community.  However, under this 
alternative, earth-moving and truck transport activities would be concentrated in the eastern 
portion of the site and the noise and air impacts to residents in the eastern portion of the Bahia 
community (e.g., around Bolero Court) would be greater than the Proposed Project and 
Alternative 1.  It would also at least partially meet objectives of the project to restore habitat, 
improve species diversity, enhance water management, and reduce mosquito breeding habitat.  
There would be some creation of additional seasonal wetlands in the East Bahia area and 
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enhancement of habitat for some species identified or likely to occur within the East Bahia area.  
However, enhancement of habitat for specific species in the Central Bahia area would be greatly 
reduced and the restoration of wetlands in Central Bahia would be much slower due to the large 
reduction of imported fill from East Bahia. 
 
Table ES-1 provides an evaluation of the degree to which each of the alternatives meets the 
project objectives.  Plus (+) and minus (-) signs are used, with more plus signs signaling greater 
achievement of the project goals, and more minus signs signaling failure to achieve those goals.  
The evaluation takes into consideration proposed mitigation measures for each of the 
alternatives. 
 

 
 
 
 

Table ES-1. Comparison of Alternatives in Meeting Project Objectives 
 
Project Objective Proposed 

Project 
No Project 

Alt. 
Alt. 1  

(Limited Fill 
Removal from 

E. Bahia) 

Alt. 2  
(No Fill 

Removal 
from E. 
Bahia) 

Re-introduce tidal 
circulation (restore full 
exchange) 

+++ --- +++ +++ 

Restore historic habitat +++ --- ++ ++ 
Maximize benefits for 
special-status species +++ --- ++ + 

Improve species/habitat 
richness (diversity) +++ --- ++ ++ 

Minimize disturbances to 
habitat and wildlife, 
especially special-status 
species 

++ a +++ ++ a ++ a

Minimize invasion by 
foreign plants ++ a +++ ++ a ++ a

Maintain or improve tidal 
exchange along Black John 
Slough, Bahia HOA 
channel, and upstream 
marshes, and minimize risk 
to existing fringe marsh 

+++ --- +++ +++ 

Maintain, enhance, and 
restore existing freshwater 
ponds, seasonal wetlands, 
and upland habitat 

+++ --- ++ + 

Minimize conditions +++ --- +++ +++ 
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Project Objective Proposed 
Project 

No Project 
Alt. 

Alt. 1  
(Limited Fill 

Removal from 
E. Bahia) 

Alt. 2  
(No Fill 

Removal 
from E. 
Bahia) 

favorable for mosquito 
production 
Minimize impacts to 
nearby residents +a ++b ++ a +++ a

Meet all regulatory 
requirements +++ --- c +++ +++ 

Work within existing 
funding constraints +++ --- c +++ +++ 

Meet intended purpose of 
funding +++ --- c ++ + 
a  Evaluation assumes proposed mitigation measures are implemented. 
b  Residents could be impacted by ongoing or worsening stagnant pond odors and mosquitoes. 
c  No Project Alternative would fail to implement the intended use of public funds. 
 

Environmental Impacts and Mitigation Measures 

 
The EIR addresses potential direct, indirect and cumulative potential environmental impacts of 
the Proposed Project and the three alternatives described above and proposes mitigation 
measures for those impacts that exceed specified significance thresholds.  Although impacts of 
the Proposed Project are anticipated to be largely beneficial, some negative (primarily short-
term) impacts may result from proposed earth-moving and construction activities, and from 
transportation of fill material from one portion of the project site to another.  As noted above, 
Alternatives 1 and 2 are proposed to reduce some of the construction-related impacts of the 
Proposed Project.  However, these alternatives also do not achieve all the benefits of the 
Proposed Project. 
 
The major environmental impacts of the Proposed Project and alternatives are briefly described 
by topic in the paragraphs and Table ES-2 below.  Table ES-2 is followed by a summary 
comparison of the Proposed Project and alternatives and identification of the environmentally 
superior alternative.    
 
Hydrology and Water Quality-The project is designed to improve on-site drainage, circulation, 
and water quality.  The project is designed to increase the rate at which estuarine sediments are 
deposited at the project site.  According to aerial photography and ground-based surveys, 
subsidence has lowered ground elevations at the site by up to 6 feet or more below natural 
elevations for tidal marsh.  By reintroducing full tidal exchange to the site, and assuming other 
conditions (i.e., negligible wind-wave agitation), the project is expected to result in an increased 
sedimentation rate such that high marsh vegetation will become established throughout the 
majority of the site within approximately 30 years (low marsh vegetation would colonize much 
earlier).   
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However, the project also has the potential to adversely impact regional hydrology, including 
having an adverse impact on the tidal range and sedimentation in waters that have a hydrologic 
connection to the project site.  The project would capture some of the tide waters from Black 
John Slough.  This slough supplies the upstream Cemetery and Rush Marshes with tide water, 
but already has limited conveyance as sedimentation has reduced the carrying capacity of the 
slough over the years.  Therefore, there is concern that, depending upon the timing and phasing 
of the project, it could degrade these tidal marshes by reducing tides upstream from the project 
site.  This potential impact is avoided by the phased project design, which should minimize 
impacts to Black John Slough, the HOA channel, and upstream marshes and should actually 
improve tidal prism and sedimentation at these locations.  
 
The Bahia Development currently experiences minor flooding and drainage problems during 
extreme high tides and storm events along the southern shoreline of the East Lagoon, adjacent to 
Topaz Road and near the community center.  The northeast corner of the lagoon is surrounded by 
a levee with low points that allow high tides from the Petaluma River and Black John Slough to 
enter the lagoon raising the water surface within the lagoon and impeding the discharge of 
surface runoff into the lagoon through storm drain outfalls and drainage ditches along Topaz 
Road during storm events.  Additional drainage problems at the Bahia Development may also 
result from inundation from the Petaluma River over the marsh and pond, east of the BHOA 
Community Center on Topaz Road, during extreme high tides and storm events.   
 
The Proposed Project would not affect the hydrology of the Bahia HOA East Lagoon and 
therefore existing flood problems in this part of the site can be expected to continue.  However, 
the project would raise grades on the peninsulas and hence would reduce the potential for 
flooding of the Bahia Development from across MAS property.  The outboard side of the 
existing levees, which is already lower than the inboard side, would be graded and the inboard 
side would be raised and reinforced with additional earth.  Overall, this is expected to strengthen 
the levees.  To prevent potential project impacts to the existing storm drain system, the project 
will not place fill in existing storm drainage ditches.   
 
Project construction activities could generate some short-term water quality impacts to water 
quality (elevation of suspended sediment and turbidity levels) and mitigation, including Best 
Management Practices (BMPs), is proposed to reduce the likelihood and significance of such 
impacts. 
 
Geology and Soils- Proposed levee modifications and proposed temporary structures (e.g., the 
proposed pump and 48-inch culvert) could be subject to damage in the event of a geologic 
disaster, such as an earthquake, strong seismic ground-shaking or liquefaction.  However, the 
project reduces the likelihood of an unplanned or un-phased breach, with concomitant impacts 
occurring.   
 
Biological Resources-The proposed project would restore native habitat and is expected to 
provide a net long-term benefit to sensitive habitat and plant and wildlife species, including 
special-status species.  The project would increase biological diversity, and productivity, and 
connectivity, and would reduce predator access to interior portions of the site.    
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However, there is a concern that the project could have (primarily short-term, construction-
related) impacts on plants and wildlife and sensitive habitats.  Implementation of the project may 
involve interruption or modification of the hydrologic function of jurisdictional wetlands, 
federally protected under Section 404 of the Clean Water Act (e.g., removal of fringe marsh 
habitat, brackish and freshwater wetlands, and alteration of tidal channel hydrology).  There 
could be direct impacts to these resources as a result of site construction activities and indirect 
impacts as a result of impacts to habitat, including changes in water levels and vegetation and 
disruption of movement patterns for resident or migratory fish and wildlife.  Mitigation is 
proposed to reduce the likelihood and significance of such impacts.  Mitigation is also proposed 
to reduce the likelihood that the project could promote the spread of invasive weeds. 
 
Finally, concerns about potential impacts to tidal range and sedimentation in Black John Slough, 
the HOA channel, and upstream marshes were presented above, under Issue 1:  Hydrology and 
Water Quality.  Changes in tidal range and sedimentation would have subsequent impacts on 
habitat and on plants and wildlife.  As explained above, the phased project design is expected to 
maintain or improve tidal range and sedimentation at these locations and is therefore expected to 
benefit plant and wildlife species.  
 
There is concern about bird strike hazards for aircraft using nearby Gnoss Field.  Colonization of 
the presently ponded areas of the site with marshland vegetation will make these areas less 
attractive to the migratory water birds that are currently the primary hazard with respect to bird 
strikes.  The proposed project is targeted towards improving habitat for primarily resident bird 
species that are unlikely to fly in and out of the site frequently.  Therefore, the project is likely to 
have the effect of reducing the bird strike hazard in the future. 
 
Traffic and Transportation-Trucks hauling fill material through residential streets from East to 
West Bahia could cause traffic and pedestrian safety impacts.     
 
Air Quality-The project could cause short-term construction-generated dust and vehicle 
emissions.  However, by restoring tidal influence and water circulation at the project site, the 
project is also expected to improve existing odor problems related to microbial activity in 
standing water at the site.   
 
Noise-Trucks and other equipment operating at the project site and transporting materials 
through adjacent residential streets could cause short-term noise impacts for sensitive noise 
receptors.   
 
Public Health (Mosquito Abatement)-Under current conditions, still or stagnant water at the site 
provides mosquito breeding habitat and therefore constitutes a public health concern.  One of the 
stated project objectives is to provide mosquito abatement.   
 
Aesthetics-Restoration-related construction activities may result in temporarily de-vegetated 
ground at the project site, which could have short-term adverse impacts on the visual setting of 
the site.  Changes to the visual setting of the site could impact nearby residents and travelers on 
State Route 37 (SR 37), a CalTrans-eligible “scenic roadway” in Marin and Sonoma counties.  
However, given the short duration of these impacts and the fact that de-vegetated areas would be 
partially obscured by tidal waters, this impact is not significant. 
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Recreation and Public Access-The project may result in changes to public access and 
recreational use of the site.  These changes are also not expected to be significant. 
 
Cultural Resources-The project has the potential to impact recorded and unrecorded 
archaeological resources or human remains and mitigation is proposed to reduce the likelihood 
of such impacts occurring.   
.
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TABLE ES-2. COMPARISON OF IMPACTS OF PROJECT ALTERNATIVES 

Impacts Proposed 
Project 

No Project Alt. Alt. 1  
(Limited Fill 

Removal from E. 
Bahia) 

Alt. 2  
(No Fill Removal 
from E. Bahia) 

HYDROLOGY AND WATER QUALITY     
Water Impact-1.  Short-term construction impacts to water quality 
(elevation of suspended sediment and turbidity levels). 

PS    NI PS PS

Post-mitigation Significance  
• Mitigation Measure A for Water Impact-1:  Implement 

Best Management Practices (BMPs) for siltation and 
hazardous materials controls, as specified in the Bahia 
Marsh Restoration EIR (see Section 3.4.1). 

• Mitigation Measure B for Water Impact-1:  Submit a 
copy of the Regional Water Quality Control Board 
(RWQCB) Water Quality Certification to the Bay 
Conservation and Development Commission (BCDC). 

 
•  

LTS NI LTS  LTS  

Water Impact-2  Substantial adverse changes in rates of 
sedimentation or erosion 
 

NI     PS (--) NI NI

Impacts: 
S = Significant Impact 
PS= Potentially Significant Impact 
LTS = Less than Significant 
Impact 
NI = No Impact 
 
Other abbreviations/symbols: 
-- = No mitigation proposed 
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Impacts Proposed 
Project 

No Project Alt. Alt. 1  
(Limited Fill 

Removal from E. 
Bahia) 

Alt. 2  
(No Fill Removal 
from E. Bahia) 

GEOLOGY AND SOILS     

Geo Impact-1.   Substantial removal, filling, grading, or disturbance of 
soils  

PS    NI PS PS

Post-mitigation Significance 
• Mitigation for Geologic Impact 1: Use Best Management 

Practices (BMPs) to protect soil during and immediately 
after construction, as specified in the Bahia Marsh 
Restoration EIR (see Section 4.4.1).  

LTS  NI LTS  LTS  

Geo Impact-2.  Potential for seismic activity or vulnerability of soil 
–comprised structures to seismic events. 

LTS     PS (--) LTS LTS

Geo Impact-3.  Potential for soil erosion by wind, waves, or 
currents. 

NI     PS (--) NI NI

Geo Impact-4.  Potential for soil subsidence producing adverse 
effects. 

NI     PS (--) NI NI

BIOLOGICAL RESOURCES     
Bio Impact-1: Direct impacts to on-site and adjacent plants from 
construction activities.   
 

LTS    NI LTS LTS

Bio Impact-2: Direct impacts to sensitive plant communities (e.g., 
brackish and freshwater wetlands and tidal fringe marsh) from 
construction activities.   

LTS    NI LTS LTS

Bio Impact-3: Direct impacts to existing wildlife from construction 
activities.   

PS (short-term) NI PS (short-term PS (short-term 

Post-mitigation Significance LTS    NI LTS LTS
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Impacts Proposed 
Project 

No Project Alt. Alt. 1  
(Limited Fill 

Removal from E. 
Bahia) 

Alt. 2  
(No Fill Removal 
from E. Bahia) 

• Mitigation Measure A for Bio Impact-3.  Avoid 
construction operations during the breeding season.   

Bio Impact-4:  Indirect impacts to wildlife due to a temporary loss 
of habitat in some locations.   

LTS    NI LTS LTS

Bio Impact-5: Disturbance of existing vegetation could promote 
the spread of invasive weeds. 

PS    NI PS PS

Post-mitigation Significance 
• Mitigation Measure A for Bio Impact-5: MAS will 

coordinate with San Francisco Estuary Invasive Spartina 
Project to determine where the nearest populations of 
invasive cordgrass are located and to ensure that invasive 
cordgrass is not introduced to the Project Site during or 
prior to project implementation.   

• Mitigation Measure B for Bio Impact-5: Gain control of 
new, establishing populations of invasive cordgrass using 
protocols suggested by the San Francisco Estuary Invasive 
Spartina Project.  

• Mitigation Measure C for Bio Impact-5: Conduct post-
implementation monitoring for new, establishing 
populations of invasive cordgrass.  If populations invasive 
cordgrass is detected implement Mitigation Measure B. 

• Mitigation Measure D for Bio Impact-5: Conduct post-
implementation monitoring for new, establishing 
populations of pepperweed.  If new populations are 
detected, appropriate control measures will be implemented.

• Mitigation Measure E for Bio Impact-5:  Manually 
remove small founder populations of other invasive plants 
during early flowering stages. 

LTS    NI PS PS
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Impacts Proposed 
Project 

No Project Alt. Alt. 1  
(Limited Fill 

Removal from E. 
Bahia) 

Alt. 2  
(No Fill Removal 
from E. Bahia) 

Bio Impact-6:  Potential indirect impacts to upstream Cemetery 
and Rush Marshes from unplanned breaching of site levees.   

NI     PS (--) NI NI

     

TRAFFIC AND TRANSPORTATION     

Traffic Impact-1:  Increased traffic on Bolero Court and Topaz Drive
during construction. 

 S (short-term, 4 
weeks est.) 

NI S (short-term, 2 
weeks est.) 

NI 

Post-mitigation Significance 
• Mitigation for Traffic Impact-1:  Restrict truck traffic to the 

hours between 9am and 6pm.   

LTS    NI LTS NI

Traffic Impact-2:  Increased safety risks to pedestrians, bicyclists, and
motorists on Bolero Court and Topaz Drive during construction. 

 S (short-term, 4 
weeks est.) 

NI S (short-term, 2 
weeks est.) 

NI 

Post-mitigation Significance 
• Mitigation A for Traffic Impact-2:  Reduce speed limit for 

project trucks to 10mph.   
• Mitigation B for Traffic Impact-2:  Restrict street parking along 

Topaz Drive and Bolero Court during construction/truck hauling 
hours.    

• Mitigation C for Traffic Impact-2:  Notify the Bahia 
Community immediately prior to the beginning of excavations at 
East Bahia.   

LTS    NI LTS NI

     

AIR QUALITY     

Air Quality Impact-1: Operation of construction equipment and vehicles 
(worker commute trips and truck transport of fill material) during project 
construction would generate air emissions. 

LTS (short-
term) 

NI LTS(short term,
less impact than 

proposed project)

 LTS(short term, 
less impact than 

proposed project) 
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Impacts Proposed 
Project 

No Project Alt. Alt. 1  
(Limited Fill 

Removal from E. 
Bahia) 

Alt. 2  
(No Fill Removal 
from E. Bahia) 

Air Quality Impact-2: Project construction would generate fugitive dust. PS (short-term) NI PS (short term, 
greater impact than 
proposed project)

PS (short term, 
greater impact than 
proposed project) 

Post-mitigation Significance 
• Mitigation for Air Impact-2:  Implement dust control 

measures recommended by the Bay Air Air Quality 
Management District (BAAQMD), as specified in the Bahia 
Marsh Restoration Project EIR (Section 7.3.1.1).   

 

LTS  --- LTS LTS 

Air Quality Impact-3:  Generation of noxious odors from existing ponds. NI     PS (--) NI NI

NOISE     

Noise Impact-1:  Construction-related truck traffic noise on 
Albatross Drive and Topaz Drive during construction. 

S (short-term, 4 
weeks est.) 

NI S (short-term, 2 
weeks est., less 

impact than 
proposed project)

NI 

Post-mitigation Significance: 
• Mitigation A for Noise Impact-1:  Restrict truck traffic to 

the hours between 9am and 6pm. 
• Mitigation B for Noise Impact-1:  Instruct the drivers not 

to use engine breaking on Topaz Drive. 

LTS   NI LTS LTS

Noise Impact-2:  Construction-related noise from operation of 
heavy equipment 

S (short-term) NI S (short-term, 
greater impact than 
proposed project)

S (short-term, 
greater impact than 
proposed project) 

Post-mitigation Significance 
• Mitigation A for Noise Impact-2:  Locate staging and 

stockpile areas, and supply and construction vehicle routes 
as far away from sensitive receptors as possible. 

LTS  NI LTS LTS 
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Impacts Proposed 
Project 

No Project Alt. Alt. 1  
(Limited Fill 

Removal from E. 
Bahia) 

Alt. 2  
(No Fill Removal 
from E. Bahia) 

• Mitigation B for Noise Impact-2:  Establish and enforce 
construction site and haul road speed limits. 

• Mitigation C for Noise Impact-2:  Restrict the use of bells, 
whistles, alarms, and horns to safety warning purposes. 

• Mitigation D for Noise Impact-2:  Equip all construction 
vehicles and equipment with appropriate mufflers and air 
inlet silencers. 

• Mitigation E for Noise Impact-2:  Restrict hours of 
construction to daylight hours. 

• Mitigation F for Noise Impact-2:  Locate equipment as far 
from sensitive receptors as possible. 

PUBLIC HEALTH (MOSQUITO ABATEMENT)     

Public Health Impact-2.  Less water circulation, less wind-wave action, 
higher temperatures, higher organic content and emergent vegetation, and 
less saline waters create favorable conditions for mosquitoes. 

NI    PS (---) NI NI

     
AESTHETICS     
Visual Impact-1.  Impacts to views of the project site resulting 
from changes in wildlife populations.   

LTS (short-
term) 

NI  LTS(short term, 
slightly greater 

impact than 
proposed project)

LTS(short term, 
slightly greater 

impact than 
proposed project) 

Visual Impact-2.  Temporary impacts to views of the project site 
resulting from de-vegetated ground in graded portions of the site.   

LTS (short-
term) 

NI LTS(short term,
slightly greater 

impact than 
proposed project)

 LTS(short term, 
slightly greater 

impact than 
proposed project) 

Visual Impact-3: Temporary impacts to views of the project site 
resulting from the operation of heavy construction equipment, 
vehicles, and material storage.   

LTS (short-
term) 

NI (also no 
indirect benefits 

from wildlife 

LTS(short term, 
slightly greater 

impact than 

LTS(short term, 
slightly greater 

impact than 
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Impacts Proposed 
Project 

No Project Alt. Alt. 1  
(Limited Fill 

Removal from E. 
Bahia) 

Alt. 2  
(No Fill Removal 
from E. Bahia) 

diversity, 
abundance) 

proposed project) proposed project) 

     
RECREATION AND PUBLIC ACCESS     
Recreation Impact-1: Truck traffic along Topaz Drive will create 
a safety hazard for the users of Topaz and Santana Parks.   

S (short-term, 4 
weeks est.) 

NI  S (short-term, 2 
weeks est.) 

NI 

Post-mitigation Significance 
• Mitigation for Recreation Impact-1:  Post construction 

barriers (two level tapes) along the street boundary of the 
parks during the time of construction and pre-construction 
notification of the neighborhood. 

LTS     NI LTS NI
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Impacts Proposed 
Project 

No Project Alt. Alt. 1  
(Limited Fill 

Removal from E. 
Bahia) 

Alt. 2  
(No Fill Removal 
from E. Bahia) 

CULTURAL RESOURCES     
Cultural Resource Impact-1.  Potential impact to unrecorded and 
unknown archaeological sites from ground disturbance and 
operation of heavy vehicles and machinery. 

PS    NI PS PS

Post mitigation Significance 
• Mitigation A for Cultural Resources Impact-1: 

Contractors and construction personnel involved in ground-
disturbing activities will be advised of the possibility of 
encountering cultural resources (including, but not limited 
to, chipped or ground stone, historic debris, building 
foundations, and non-human bone) during construction 
work.   

• Mitigation B for Cultural Resources Impact-1: There is 
low probability that historic archaeological materials 
(including, but not limited to, structural remains, privies, or 
refuse deposits containing metal, glass, and ceramic items) 
may be encountered.   

• Mitigation C for Cultural Resource Impact-1:  DFG will 
pursue a strategy of avoiding impacts to cultural resources, 
where feasible.  If avoidance of potentially significant 
resources is determined to be infeasible, DFG will conduct a 
controlled archaeological test excavation to determine 
archaeological site significance.   

LTS NI LTS LTS(MMA, NI, C, 
for Cultural 
Impact-1) 

Cultural Resource Impact-2.  Potential impact to unrecorded and 
undiscovered human remains from ground disturbance and 
operation of heavy vehicles and machinery.  (Note that according to 
the California Health and Safety Code, six or more human burials at 
one location constitute a cemetery (Section 8100), and disturbance 
of Native American cemeteries is a felony (Section 7052)). 

PS    NI PS PS
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Impacts Proposed 
Project 

No Project Alt. Alt. 1  
(Limited Fill 

Removal from E. 
Bahia) 

Alt. 2  
(No Fill Removal 
from E. Bahia) 

Post Mitigation Significance 
• Mitigation for Cultural Resource Impact-2:  If bone is 

encountered and appears to be human, California law (PRC 
Section 7050.5) requires that potentially destructive 
construction work in the vicinity of the find and in nearby 
areas reasonably suspected to overlie adjacent human 
remains is halted and the County Coroner (in the county 
where the find occurs) is contacted. 

LTS    NI LTS LTS
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COMPARISON OF THE ALTERNATIVES 
 
The Proposed Project would cause a number of short-term impacts from earth-moving and other 
construction activities and from the transportation of excavated fill materials from the East Bahia 
peninsulas to Central Bahia.  Impacts to traffic, air quality, and noise would be significant, but 
short in duration (approximately 2 to 8 weeks) and would be reduced to less than significant by 
proposed mitigation measures.   
 
Selection of Alternative 1 would reduce the significance of impacts related to trucking fill 
materials from East Bahia through the Bahia residential community along Topaz Drive.  
Selection of Alternative 2 would eliminate the trucking impacts, but would still create some 
short-term air and noise impacts from operation of heavy equipment on site.   
 
Soil disturbance can promote the spread of invasive weeds.  This is a potentially significant 
impact under all three action alternatives.  Under the Proposed Project, this impact would be 
reduced to less than significant by reduction of habitat for upland weeds and the proposed 
mitigation measures.  Under Alternatives 1 and 2 more upland fill is left on-site at East Bahia; 
these alternatives have the potential for a potentially significant invasive weed problem in 
perpetuity. 
 
On the other hand, the Proposed Project and Alternatives 1 and 2 would result in long-term 
improvements to site hydrology, water quality, biological diversity, and threatened and 
endangered species populations, consistent with the rationale for the public funding used to 
acquire the project site.  Improvements to water quality would also probably result in a reduction 
in mosquito breeding habitat and a lessening of nuisance odors emanating from the project site.  
Implementing either Alternative 1 or 2 would somewhat reduce the project benefits to biological 
and water resources and would not be as successful as the Proposed Project at attaining the stated 
project objectives.   
 
Although the No Project Alternative is generally associated with more environmentally benign 
protection of existing natural resources, in this case the No Project Alternative could result in 
significant impacts to upstream marshes, a worsening of water quality, mosquito populations, 
subsidence, and odors.  Furthermore, it would not produce the benefits of the Proposed Project or 
Alternatives 1 and 2 and it would not attain the stated project objectives. 
 
 
IDENTIFICATION OF THE ENVIRONMENTALLY SUPERIOR (CEQA) ALTERNATIVE 
 
The No-Project Alternative does not meet the project objectives.  It would not restore tidal wetlands to 
the project site, remedy existing problems with sedimentation and tidal capture in Black John Slough, 
reduce the site conditions favorable for noxious odors and mosquito production, or reduce the potential 
for impacts from unplanned, un-phased site breaching.  Therefore, the No Project Alternative is not 
considered the environmentally superior alternative.   
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Alternatives 1 and 2 have the potential to promote the spread of invasive weeds; this would be a 
long-term impact.  Although Alternatives 1 and 2 would reduce or eliminate some of the project 
nuisance impacts to nearby residents (e.g., traffic, air quality, noise impacts), these impacts are 
short-term, mitigated, and outweighed by the anticipated benefits of the Proposed Project to 
habitat, plants, and wildlife over the long term.   
 
Only the Proposed Project meets all the project objectives.  It would restore tidal wetlands to the project 
site, remedy existing problems with sedimentation and tidal capture in Black John Slough, reduce the 
site conditions favorable for noxious weeds, odors, and mosquito production, and reduce the potential 
for impacts from unplanned, un-phased site breaching.   
 
As stated above, the primarily short-term impacts of the project are mitigated and outweighed by 
reduced impacts from invasive weeds and the anticipated benefits of the Proposed Project to habitat, 
plants, and wildlife.  Furthermore, the site was purchased primarily with public funds, including funds 
from the CALFED Ecosystem Restoration Program (ERP), for the purposes of habitat protection and 
restoration.  Restoring tidal marsh at the Bahia site directly supports the primary elements of the 
CALFED ERP and is consistent with the intended use of these funds.  Maximizing tidal wetland 
restoration would also avoid leaving avenues open for impact on existing endangered species habitat and 
on nearby restored habitat.  Given the above considerations, the Proposed Project is the environmentally 
superior alternative under CEQA.   
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Environmental Impact Report: 
Bahia Marsh Restoration Project 

(SCH 2005112025) 
 

MITIGATION MONITORING REPORT 
 

July 12, 2006 
 

Introduction 
This Mitigation Monitoring Reporting Program outlines the actions proposed to ensure that the 
mitigation measures outlined in the environmental impact report (EIR) on the Bahia Marsh 
Restoration Project are implemented.  It has been prepared to fulfill the requirements of Public 
Resource Code Section 21081.6 of the California Environmental Quality Act (CEQA), which 
require public agencies to establish mitigation monitoring and reporting programs for projects 
where they have identified significant impacts and measures that would mitigate those impacts.  
Copies of the documents and reports relevant to this Mitigation Monitoring and Reporting 
Program are available at the Department of Fish and Game (DFG), 7329 Silverado Trail, 
Yountville, California, 94558, during normal business hours. 
 
Marin Audubon Society (MAS) proposes to restore portions of the 632-acre Bahia site to tidal 
marsh (approximately 375 acres on its lands and those of DFG).  The project consists of 
activities designed to create maximum tidal marsh habitat, including successional brackish tidal 
marsh and transitional habitat and plant and animal communities similar to historic tidal marshes 
of the Petaluma River, while maintaining and enhancing the existing seasonal wetland, pond and 
upland habitat at the site.  The Bahia site is strategically located to protect and restore tidal marsh 
habitat because it is virtually surrounded by publicly owned marshes.  Much of the lowland 
bordering the Petaluma River in this area remains or is slated to be restored to tidal marsh.  In 
addition to creating and protecting habitat, an important goal of the project is to reduce mosquito 
habitat. 
 
Restoration planning for the Bahia Project is guided by a project team that consists of DFG as 
Lead Agency, the Marin Audubon Society (MAS), Philip Williams and Associates (PWA), the 
Point Reyes Bird Observatory (PRBO), ecological consultant Peter Baye, and the Marin Sonoma 
Mosquito and Vector Control District (MSMVCD).  While DFG has ultimate responsibility for 
the project on its land, MAS is the owner of a portion of the affected area and is the recipient of 
grant funding for the project and is managing the entire restoration project. 
 
The site was purchased primarily with public funds, including funds from the CALFED 
Ecosystem Restoration Program (ERP), for the purposes of habitat protection and restoration.  
Restoring tidal marsh at the Bahia site directly supports the primary elements of the CALFED 
ERP and is consistent with the intended use of these funds.  Proposed activities will assist in the 
recovery of endangered and special status fish and other wildlife along the Petaluma River, a 
high priority location for CALFED.  Environmental compliance documentation for the Bahia 
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Project tiers from the Calfed Bay-Delta Program Final Programmatic Environmental Impact 
Statement/Environmental Impact Report (PEIR [CEQA Guidelines, section 15152(g)], July 
2000).  The Bahia Project EIR refers to the PEIR as appropriate, and provides impacts analysis 
and proposed mitigations not considered, or not covered at an adequate level of detail, in the 
PEIR.   
 
In addition to CALFED, the group of donors that banded together to purchase the Bahia site 
includes the Wildlife Conservation Board, the California Coastal Conservancy, the California 
Department of Transportation (CalTrans; Environmental Enhancement Grant Program), the 
National Oceanic Atmospheric Administration (NOAA; through the Bay Institute), the Marin 
Community Foundation, and individuals and small grantors through the Marin Community 
Foundation Donor Advised Fund. 
 

Project Description 
The project consists of activities designed to create maximum tidal marsh habitat, 
including successional brackish tidal marsh and transitional habitat, and plant and animal 
communities similar to historic tidal marshes of the Petaluma River, while maintaining 
and enhancing seasonal wetland, pond and upland habitat.  Activities to remove 
impediments to tidal flows consist primarily of restoring (excavating) a complex system 
of tidal channels; lowering levees and inboard ground elevations; and creating levee 
culverts and breaches.  Note that the word “levee” is used in this document to refer to 
embankments and other structures which are not engineered to protect life or property 
from weather or tidal events.  Other activities to facilitate the restoration of tidal marsh 
and improve habitat include grading in some areas and reusing excavated materials to 
raise ground elevations in some areas.  Two temporary structures are proposed:  a pump 
and a 48-inch culvert and tide gate.  Specific design elements of the proposed project are 
subject to some refinement throughout the CEQA process.  Final project design will take 
into account new and more detailed information from the permitting and design 
processes.   
 
DFG is ultimately responsible for the project on their land (West and Central Bahia), 
MAS is acting as grant recipient and project manager for design, implementation, and 
management of proposed restoration activities on the DFG property and the East Bahia 
site (which MAS holds in fee title).  However, as proposed, earth removed from the 
Western and Eastern Peninsulas of East Bahia to achieve objectives in that portion of the 
site would be transported to Central Bahia and the Central Peninsula of East Bahia and 
used to achieve restoration objectives there.  Coordination of the restoration efforts would 
have the dual benefit of providing needed fill material for Central Bahia and of increasing 
the area available for tidal wetland restoration at East Bahia.  Since these projects are 
logistically and hydrologically connected, they are evaluated jointly in the Bahia Marsh 
Restoration Project EIR.   
 
A two-phase approach to tidal restoration is proposed at the Bahia site, with most 
activities completed during Phase 1.  This approach would allow for some flexibility and 
adjustments to project design as suggested by the response in tidal and habitat regimes to 
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the first phase of construction.  This approach would also allow for natural widening of 
Black John Slough to avoid adverse impacts to upstream marshes that could result if the 
project captured most or all of the presently limited tidal flows in Black John Slough.  
Like portions of the project site, Black John Slough has been subjected to significant 
sedimentation which has reduced the tidal exchange between the Petaluma River and 
upstream marshes.  Measures proposed in Project Phase 1 are partially intended to create 
a scouring effect in Black John Slough and naturally increase the tidal capacity of the 
slough.   
 
Proposed activities for each of the phases are outlined below and are discussed in further 
detail in the EIR. 
 
Project Phase 1-Central and West Bahia 

• Install a temporary pump 
• Excavate interior (inboard) starter channels and berms 
• Excavate exterior (outboard) pilot channels to Black John Slough 
• Grade former RV parking lot, conduct minor excavation at dredge disposal site, 

and construct transitional habitat and vegetation bench along the southern edge of 
Central Bahia 

• Lower perimeter levees along Mahoney Spur and Central Bahia 
• Construct a temporary flow structure at West Bahia  
• Construct ditch blocks along West Bahia borrow ditch 
• Enhance seasonal wetlands at the former decant pond in Central Bahia 
• Construct three breaches in the perimeter levees of Mahoney Spur and Central 

Bahia 
 
Project Phase 1-East Bahia 

• Lower surface of Western and Eastern Peninsulas 
• Western Peninsula - construct levee along PG&E easement and grade transition 

zone from new levee 
• Eastern Peninsula – remove outer levee and grade transition zone from existing 

inner levee 
• Central Peninsula – grade transition zone and establish tidal connection to Eastern 

Peninsula 
 
Project Phase 2-West Bahia 

• Lower additional perimeter and interior levees 
• Construct four West Bahia breaches 

 
Note:  All work in Central and East Bahia would be completed under Project Phase 1. 
 

Purpose of the Mitigation Monitoring and Reporting Program 
The purpose of the MMRP is to ensure that the impact minimization and mitigation 
measures required by the Department of Fish and Game (DFG) for the project are 
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properly implemented, and thereby to ensure compliance with section 2081 (b) of the 
Fish and Game Code and section 21081.6 of the Public Resources Code.  A table 
summarizing the mitigation measures required by DFG is attached.  This table is a tool 
for use in monitoring and reporting on implementation of mitigation measures.   
 

Implementation and Monitoring of Mitigation Measures 
 
This section summarizes which of the project proponents are responsible for 
implementation of the mitigation measures identified in the Bahia Marsh Restoration 
Plan EIR and the actions required for implementation, monitoring, and reporting on these 
measures.   
 

Table of Mitigation and Monitoring Requirements 
The following items are identified for each mitigation measure: Mitigation Measure, 
Responsible Party, Action Required, Timing, Reporting, and Status.   
 

 MITIGATION MEASURE STATUS/DATE/INITIALS 

1 Mitigation Measure A for Water Impact-1:  Implement Best 
Management Practices (BMPs) for siltation and hazardous materials 
controls, as specified in the Bahia Marsh Restoration EIR (see 
Section 3.4.1). 
Mitigation Measure B for Water Impact-1:  Submit a copy of the 
Regional Water Quality Control Board (RWQCB) Water Quality 
Certification to the Bay Conservation and Development Commission 
(BCDC). 

 

 Implementation 
Responsible Party:  Project Sponsors 
Action Required:  Incorporate BMPs into project specifications and 
construction requirements. 
Timing:  During project construction 
 

 

 Reporting 
Responsible Party:  Project Sponsors 
Action Required:  Provide the information required for Project permit 
monitoring reports. 

 

2 Mitigation for Geologic Impact 1: Use Best Management Practices 
(BMPs) to protect soil during and immediately after construction, as 
specified in the Bahia Marsh Restoration EIR (see Section 4.4.1).  

 

 Implementation 
Responsible Party:  Project Sponsors 
Action Required:  Incorporate BMPs into project specifications and 
construction requirements. 
Timing:  During project construction 

 

 

 Reporting 
Responsible Party:  Project Sponsors 
Action Required:  Provide the information required for Project permit 
monitoring reports. 

 

3 Mitigation Measure A for Bio Impact-3.  Avoid construction 
operations during the breeding season.   

 

Bahia Marsh Restoration Project MMRP—Page 4 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



 Implementation 
Responsible Party:  Project Sponsors 
Action Required:  Avoid prohibited biological windows. 
Timing:  During project construction 

 

 

 Reporting 
Responsible Party:  Project Sponsors 
Action Required:  Provide the information required for Project permit 
monitoring reports. 

 

4 Mitigation Measure A for Bio Impact-5: MAS will coordinate with 
San Francisco Estuary Invasive Spartina Project to determine where 
the nearest populations of invasive cordgrass are located and to 
ensure that invasive cordgrass is not introduced to the Project Site 
during or prior to project implementation.   
Mitigation Measure B for Bio Impact-5: Gain control of new, 
establishing populations of invasive cordgrass using protocols 
suggested by the San Francisco Estuary Invasive Spartina Project.  
Mitigation Measure C for Bio Impact-5: Conduct post-
implementation monitoring for new, establishing populations of 
invasive cordgrass.  If populations invasive cordgrass is detected 
implement Mitigation Measure B. 
Mitigation Measure D for Bio Impact-5: Conduct post-
implementation monitoring for new, establishing populations of 
pepperweed.  If new populations are detected, appropriate control 
measures will be implemented. 
Mitigation Measure E for Bio Impact-5:  Manually remove small 
founder populations of other invasive plants during early flowering 
stages. 

 

 Implementation 
Responsible Party:  Project Sponsors 
Action Required:  Coordinate with Spartina Project. 
Timing:  During project construction 

 

 

 Reporting 
Responsible Party:  Project Sponsors 
Action Required:  Provide the information required for Project permit 
monitoring reports. 

 

5 Mitigation for Traffic Impact-1:  Restrict truck traffic to the hours 
between 9 am and 4:30 pm.   

 

 Implementation 
Responsible Party:  Project Sponsors 
Action Required:  Restrict truck traffic to construction hours. 
Timing:  During project construction 

 

 

 Reporting 
Responsible Party:  Project Sponsors 
Action Required:  Provide the information required for Project permit 
monitoring reports. 

 

6 Mitigation A for Traffic Impact-2:  Reduce speed limit for project 
trucks to 10mph.   
Mitigation B for Traffic Impact-2:  Restrict street parking along 
Topaz Drive and Bolero Court during construction/truck hauling 
hours.    
Mitigation C for Traffic Impact-2:  Notify the Bahia Community 
immediately prior to the beginning of excavations at East Bahia.   
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 Implementation 
Responsible Party:  Project Sponsors/ City of Novato Public Works 
Depart. 
Action Required:  Reduce speed limit, restrict parking, notify 
community. 
Timing:  During project construction 

 

 

 Reporting 
Responsible Party:  Project Sponsors 
Action Required:  Provide the information required for Project permit 
monitoring reports. 

 

7 Mitigation for Air Impact-2:  Implement dust control measures 
recommended by the Bay Air Air Quality Management District 
(BAAQMD), as specified in the Bahia Marsh Restoration Project 
EIR (Section 7.3.1.1).   

 

 Implementation 
Responsible Party:  Project Sponsors. 
Action Required: Implement dust control measures. 
Timing:  During project construction 

 

 

 Reporting 
Responsible Party:  Project Sponsors 
Action Required:  Provide the information required for Project permit 
monitoring reports. 

 

8 Mitigation A for Noise Impact-1:  Restrict truck traffic to the hours 
between 9 am and 4:30 pm. 
Mitigation B for Noise Impact-1:  Instruct the drivers not to use 
engine breaking on Topaz Drive. 

 

 Implementation 
Responsible Party:  Project Sponsors. 
Action Required: Restrict truck traffic to 9 AM to 4:30 PM- Instruct 
drivers “no engine breaking on Topaz Drive”. 
Timing:  During project construction 

 

 

 Reporting 
Responsible Party:  Project Sponsors 
Action Required:  Provide the information required for Project permit 
monitoring reports. 

 

9 Mitigation A for Noise Impact-2:  Locate staging and stockpile 
areas, and supply and construction vehicle routes as far away from 
sensitive receptors as possible. 
Mitigation B for Noise Impact-2:  Establish and enforce construction 
site and haul road speed limits. 
Mitigation C for Noise Impact-2:  Restrict the use of bells, whistles, 
alarms, and horns to safety warning purposes. 
Mitigation D for Noise Impact-2:  Equip all construction vehicles 
and equipment with appropriate mufflers and air inlet silencers. 
Mitigation E for Noise Impact-2:  Restrict hours of construction to 
daylight hours. 
Mitigation F for Noise Impact-2:  Locate equipment as far from 
sensitive receptors as possible. 

 

 Implementation 
Responsible Party:  Project Sponsors 
Action Required:  Locate sources of noise as far away from 
sensitive receptors as possible, limit truck speed, restrict the use of 
bells, horns ,and whistles, construction equipment must have 
mufflers, restrict construction to daylight hours. 
Timing:  During project construction 
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 Reporting 
Responsible Party:  Project Sponsors 
Action Required:  Provide the information required for Project permit 
monitoring reports. 

 

10 Mitigation for Recreation Impact-1:  Post construction barriers (two 
level tapes) along the street boundary of the parks during the time of 
construction and pre-construction notification of the neighborhood. 

 

 Implementation 
Responsible Party:  Project Sponsors 
Action Required:  Post construction barriers (two level tapes) along 
the street boundary of the parks during the time of construction and 
pre-construction notification of the neighborhood. 
Timing:  During project construction 

 

 Reporting 
Responsible Party:  Project Sponsors 
Action Required:  Provide the information required for Project permit 
monitoring reports. 

 

11 Mitigation A for Cultural Resources Impact-1: Contractors and 
construction personnel involved in ground-disturbing activities will be 
advised of the possibility of encountering cultural resources 
(including, but not limited to, chipped or ground stone, historic debris, 
building foundations, and non-human bone) during construction work. 
Mitigation B for Cultural Resources Impact-1: There is low 
probability that historic archaeological materials (including, but not 
limited to, structural remains, privies, or refuse deposits containing 
metal, glass, and ceramic items) may be encountered.   
Mitigation C for Cultural Resource Impact-1:  DFG will pursue a 
strategy of avoiding impacts to cultural resources, where feasible.  If 
avoidance of potentially significant resources is determined to be 
infeasible, DFG will conduct a controlled archaeological test 
excavation to determine archaeological site significance.   

 

 Implementation 
Responsible Party:  Project Sponsors 
Action Required:  Contractors and construction personnel involved 
in ground-disturbing activities will be advised of the possibility of 
encountering cultural resources. 
Timing:  During project construction 

 

 Reporting 
Responsible Party:  Project Sponsors 
Action Required:  Provide the information required for Project permit 
monitoring reports. 

 

12 Mitigation for Cultural Resource Impact-2:  If bone is encountered 
and appears to be human, California law (PRC Section 7050.5) 
requires that potentially destructive construction work in the vicinity of 
the find and in nearby areas reasonably suspected to overlie adjacent 
human remains is halted and the County Coroner (in the county 
where the find occurs) is contacted. 

 

 Implementation 
Responsible Party:  Project Sponsors 
Action Required:  If bone is encountered and appears to be human, 
potentially destructive construction work in the vicinity of the find and 
in nearby areas reasonably suspected to overlie adjacent human 
remains is halted and the County Coroner (in the county where the 
find occurs) is contacted. 
Timing:  During project construction 

 

 Reporting 
Responsible Party:  Project Sponsors 
Action Required:  Provide the information required for Project permit 
monitoring reports. 
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A.  APPENDIX A  BAHIA WETLANDS RESTORATIONS PROJECT 
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Services provided pursuant to this Agreement are intended solely for the 
use and benefit of the Marin Audubon Society. 
 
No other person or entity shall be entitled to rely on the services, 
opinions, recommendations, plans or specifications provided pursuant to 
this agreement without the express written consent of Philip Williams & 
Associates, Ltd., 720 California Street, 6th Floor, San Francisco, CA  
94108.
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1. INTRODUCTION 
 
 
The Marin Audubon Society (MAS) has received funding from CALFED to assist in the acquisition of 
the Bahia site and to design and implement the Bahia tidal wetland restoration plan.  Restoration planning 
is guided by a project team that consists of MAS, the California Department of Fish and Game (DFG), 
Philip Williams and Associates (PWA), the Point Reyes Bird Observatory (PRBO), and ecological 
consultant (Peter Baye), and the Marin Sonoma Mosquito and Vector Control District (MSMVCD).  The 
Bahia site is located west of the Petaluma River and south of Black John Slough in Novato, California 
(Figure 1).  MAS and PWA are concurrently planning the restoration of filled peninsulas at the East Bahia 
site as a coordinated project. 
 
This Preliminary Design Report  (PDR) describes the preliminary restoration design and builds upon the 
conceptual plan (PWA 2004).  The PDR also includes a summary of site conditions, the project goal, and 
opportunities and constraints for restoration. PWA will refine the proposed preliminary design during 
development of final design based on comments received from this document and in input from the 
project contractor.  Subsequent project phases include construction implantation and initiation of long-
term monitoring. 
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2. PROJECT SITE CONDITIONS 
 
 
2.1 HISTORICAL CONDITIONS 
 
Prior to the twentieth century, the project site was a tidal wetland with well-developed sinuous tidal 
channels extending from the Petaluma River to the base of the uplands.  The 1896 U.S. Coast and 
Geodetic Survey map (Figure 2) of the area shows a much wider Petaluma River, extensive mudflats 
along the banks of the channel now known as Black John Slough, and a small marsh island located on the 
mudflat now known as Mahoney Spur. 
 
Figure 2 depicts the changes that have occurred at the project site from 1896 to the present.  The most 
striking changes include the extensive diking along Petaluma River and Black John Slough, the expansion 
of fringe marsh (in response to the reduction in tidal prism and increased sediment load associated with 
hydraulic mining during the Gold Rush), and the reduction of channel size and mudflat extent.  Most of 
these changes occurred in the early to mid 1900s and are visible in the 1914 and 1954 maps.  Over the 
past few decades, a new channel, lagoon, and peninsulas associated with the Bahia housing development 
were constructed.  Earth from associated dredging and construction activities were placed on the eastern 
portion of the project site and in the easternmost cove adjacent to the hillslopes.  
 
Internal dikes, ditches, and the placement of imported dredge material have modified the interior of the 
Bahia site (Figure 3).  A network of relict tidal channels is present in West Bahia, however, the 
construction of borrow ditches and internal levees within the site have altered the channel footprint.  
Central Bahia was used for dredge material disposal during the construction and maintenance of the Bahia 
Homeowners Associate (HOA) channel.  Dredge material fill was placed on both sides of an internal dike 
constructed across diagonally across this part of the site.  The dredge material fill has buried the historic 
channel system over much of Central Bahia.  Fill material was also placed in the small cove south of 
Central Bahia and adjacent to the hillslopes.  A small 1-acre pond is the remnant of the decant pond used 
at the time dredge spoils were placed on-site.  In the southeast corner of Central Bahia, fill material was 
used to construct a recreational vehicle (RV) parking lot near the Bahia housing development. 
 
 
2.2 LAND USE, OWNERSHIP, AND INFRASTRUCTURE 
 
MAS purchased 633 acres at Bahia in January 2004 and subsequently transferred title of 207.6 acres of 
Blue oak wooded hills south baylands to the Marin County Open Space District (MCOSD). The 
approximately 333 acres planned for tidal restoration by this project were transferred to the California 
Department of Fish and Game (DFG).  MAS has retained ownership of the former RV parking lot and 60 
acres of filled peninsulas surrounding the HOA lagoon and adjacent to the HOA channel east of the West 
Bahia wetlands.  MAS is currently planning tidal wetland restoration of the peninsulas at East Bahia and 
evaluating the opportunities to coordinate restoration efforts. 
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The State Land Commissions owns the fringe marshes to the north along Black John Slough and to the 
east along Petaluma River.  The State Lands Commission also owns Mahoney Spur but leases this parcel 
to DFG.  Almost immediately upstream of Bahia along Rush Creek are Rush Creek Marsh, a 250-acre site 
owned by DFG, and Cemetery Marsh, a 50-acre site owned by MCOSD.  Water control structures 
(culverts) are used in both of these sites to managed water levels appropriate for flood control, mosquito 
abatement, and wildlife habitat.  MCOSD maintains a foot and horse trail along the lower margins of the 
hillslopes immediately south of the baylands.  
 
In the past, a pump station in the northeast corner of West Bahia drained excess water in order to manage 
mosquito production.  The facility is now non-operational due to structural failure of the pump house.   
 
Across Black John Slough are diked agricultural fields and a radio tower.  The Bahia Homeowners 
Associate owns and manages the HOA channel that runs between Central Bahia and the East Bahia 
peninsulas.   
 
 
2.3 EXISTING PHYSICAL CONDITIONS 
 
2.3.1 Drainage 
 
The perimeter levee prevents regular tidal exchange between the project site and adjacent tidal channels.  
However, portions of the levee are overtopped during spring high tides and allow for limited inundation. 
The project site also receives freshwater runoff from the oak woodlands along the southern boundary of 
the site.  During the recent winter, ponded water typically covered most of the project site, with several 
ponds 2 to 3 feet deep (PWA field observations in January 5-6, 2004).  Several small PVC culverts 
through the interior levee that separates Central and West Bahia provide limited exchange between these 
two parcels via gravity flow.   
 
The amount and duration of ponding has increased since the pump facility stopped functioning, with 
extensive ponding remaining throughout much of the site well into summer.  The more deeply and 
persistently flooded depressions act as evaporation basins, creating pan-like conditions that favor saline, 
waterlogged soils that exclude grassland, and enable pickleweed to gain competitive advantage in some 
zones of the pans.  Deep water in the relict channels and borrow ditches persists throughout the year.  The 
largest of these ditches runs along the western side of the internal levee that divides West and Central 
Bahia.  A smaller borrow ditch extends along the southern portion of West Bahia.   
 
An approximately 1-acre freshwater pond has evolved at the site of the former decant pond.  A small 
breach in the levee between pond and Central Bahia appears to have reduced the amount of runoff 
impounded in the pond (PWA field staff observed minimal ponding during a site visit on July 14, 2004). 
 
The dredge material disposal area south of Central Bahia is drained by a culvert through the internal levee 
that separates this area from the rest of the site.  The RV parking lot in the southeast corner of Central 
Bahia is well drained, with runoff directed toward the 1-acre pond. 
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2.3.2 Topography 
 
Subsidence at the project has lowered ground elevations by up to six feet or more below natural 
elevations for tidal marsh.  Site topography has been mapped using both aerial photogrammetry and 
ground-based surveys.  Due to an abundance of vegetation and some ponded water on the site during 
aerial mapping, detailed site topography was collected with land-based methods along the survey 
transects depicted in Figure 4.  Elevations across the baylands, levees, relict channels, and fringe marshes 
are shown in Figure 5 through Figure 7. 
 
Elevations within the project site vary due to the differences in land use and the time of diking.  As shown 
in the previous figures and summarized in Table 1, West Bahia is the most heavily subsided portion and 
close to level of the average low tides in Petaluma River.  The least subsided areas are found at Mahoney 
Spur, where existing elevations are close to the mean tide level in Petaluma River.  Elevations in Central 
Bahia vary, with the portion to the northeast of the internal levee approximately 1 to 2 feet higher than the 
portion to the southwest.  The existing depressions that occur throughout the site are a mix of relict tidal 
channels and differentially subsided marsh peats or pans on the drainage divides.  The diked seasonal 
wetland immediate south of Central Bahia was created by the placement of dredged material, and its 
existing grade slopes away from the former discharge points.  Elevations at the dredge disposal site (a.k.a. 
existing seasonal wetland), and at the former RV lot, are between approximately 2 to 4 feet above mean 
higher high water (MHHW).   
 

Table 1.  Typical Elevations of Baylands within Project Site  

Typical Elevations  
 

(NAVD88) 
Relative to 

 Natural Tidal Marsh1 
Relative to  

Tidal Frame2 
Mahoney Spur 3 to 4 ft -3 to -2 ft ~ MTL 

West Bahia 0 to 2 ft -6 to -4 ft ~ MLLW to MHLW 

Central Bahia  
(northeast of internal levee) 

2 to 3 ft -4 to -3 ft ~ 1 ft below MTL 

Central Bahia  
(southwest of internal levee) 

1 to 2 ft -5 to -4 ft ~ MLW to MHLW 

Existing Seasonal Wetland & RV lot 8 to 10 ft 2 to 4 ft 2 – 4 ft above MHHW 

1- Natural marsh elevations taken as approximately 6 ft NAVD88 or MHHW (based on survey of fringe marsh and other 
reference sites) 
2- MTL = mean tide level; MLLW = mean lower low water; MLW = mean low water; MHLW = mean higher low water; 
MHHW = Mean Higher High Water; tidal frame elevations taken from published NOAA data for lower Petaluma River.  
 
Perimeter levees extend along the northern and eastern boundaries of the site, with typical elevations 
ranging from +6.5 to +9.5 ft NAVD.  The interior levee separating West and Central Bahia has an 
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elevation of approximately +14 ft NAVD.  Other internal levees along the southern edge of West Bahia 
are much lower, about +4 ft NAVD, and are not continuous. 
 
2.3.3 Tidal Hydrology 
 
Three tidal gages were installed around the project site for a six-week period from December 2003 – 
January 2004 to characterize tidal conditions in the adjacent Black John Slough, Rush Creek, and HOA 
channel (see Figure 4 for location map).  Long-term tidal characteristics for the Petaluma River mouth 
(NOAA station 9415252) are provided in Table 2.   
 
Observed tide signals measured by PWA during the monitoring event and reveal significant differences in 
the existing hydrology of Rush Creek, Black John Slough, and the HOA channel.  The tides measured in 
the HOA channel have the largest range and are representative of the tide signal along the Petaluma River 
at the confluence of Black John Slough and the HOA channel (the minimum low tides in HOA channel 
were not captured since the gage could not be placed in the channel thalweg).  The measurements show 
substantial attenuation of tide range in Black John Slough and Rush Creek, with low water surface 
elevations approximately 1 to 2 feet higher at the Black John Slough gage and 2 to 3 feet higher at the 
Rush Creek gage.  Model simulations show that this damping is primarily caused by discharge from Rush 
Creek and Cemetery Marshes, combined with the limited conveyance of Black John Slough.  As a result, 
the mean diurnal tidal range during the monitoring period at Rush Creek is approximately 4.0 feet 
compared to 5.3 feet in Black John Slough and 6.0 ft in the Petaluma River.  PWA measured a similar 
trend from limited tide data collected in 1985 for the Rush Creek Marsh Enhancement Plan (PWA, 1985). 
 

Table 2.  Summary of Tidal Characteristics at Petaluma River (NOAA Station 9415252) 1 

Tide Level 
Elevation 

(ft MLLW) 
Elevation 
(ft NAVD) 

Elevation 
(ft NGVD) 

Mean Higher High Water (MHHW) 6.06 6.08 3.43 
Mean High Water (MHW) 5.49 5.51 2.86 
Mean Tide Level (MTL) 3.24 3.26 0.61 
NGVD 1929 Datum 2.63 2.65 0.00 
Mean Low Water (MLW) 1.00 1.02 -1.63 
Mean Lower Low Water (MLLW) 0.00 0.02 -2.63 
NAVD 1988 Datum2 -0.02 0.00 -2.65 
1- Tide data for 1960-1978 tidal epoch. 
2- NAVD 1988 datum conversion from Vertcon (NOS) 
Note 1983-2001 epoch at Richmond gage shows 0.19 ft of increase in high tide datums. 
 
2.3.4 Estuarine Sedimentation 
 
Tidal waters in the lower Petaluma River region are laden with high concentrations of fine suspended 
sediment.  At the Petaluma River mouth, a large body of sediment moves back and forth between the river 
and San Pablo Bay with the ebb and flood tides (Schoellhamer et al, 2003).  Suspended sediment 
concentrations vary greatly, both with the daily (diurnal) and monthly spring-neap tide cycles, and also 
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seasonally and annually depending on rainfall and storm or wind-wave conditions.  Generally, suspended 
sediment concentrations are highest for spring tides and wet years (Schoellhamer et al, 2003).  The 
sources of sediment are watershed delivery from upstream the Petaluma River and the extensive mudflats 
in San Pablo Bay.  Suspended estuarine sediment deposit in subtidal and intertidal areas during slack tides 
and may accumulate in areas where tidal or wind-driven currents are low, causing subtidal channels to 
shoal and intertidal mudflats to build in elevation.   
 
The availability and delivery of estuarine sediments are critical to establishment of marsh vegetation at 
breached baylands such as Bahia.  Through the deposition of estuarine sediments, subtidal shallows and 
intertidal mudflats increase in elevation until vegetation establishes through either natural seedling 
recruitment or regeneration of vegetated fragments. Natural seeding recruitment of dominant tidal marsh 
plants in San Pablo Bay is generally restricted to elevations near MWH or above, while regeneration of 
vegetation fragments can potentially occur as low as the local MTL (Peter Bay, personal communication).   
Vegetation colonization will be governed by the frequency and duration of tidal inundation, so restricted 
channels that cause attenuation of the tide range may alter the elevations at which vegetation occurs or 
delay site evolution.  At the nearby Green Point (a.k.a., Toy Property) marsh, sedimentation was delayed 
for several years until the tidal muting dimensioned and sediment exchange increased.  The rate of site 
evolution also depends on potential of wind waves to hinder estuarine sedimentation or even re-suspend 
previously deposited material under high-energy conditions.  Once vegetation establishes, the rate of 
estuarine sedimentation may increase due to trapping of particles and damping of wave energy. 
 
Sedimentation has been observed for three sites in the vicinity of the Bahia Marsh Restoration: (1) Carl’s 
Marsh, (2) Green Point, and (3) the HOA channel and lagoon.  Table 3 lists estimated rates of 
sedimentation for Carl’s Marsh, which were initially very high due to high suspended sediment 
concentrations during the wet El Nino year of 1997/1998 (Schoellhamer et al, 2003).  Sedimentation rates 
slowed after approximately 3 years due to the increase in elevation of the mudflat/marsh surface, which 
decreased the frequency of inundation and compacted low-density sediment deposits, and decrease in 
suspended sediment concentrations after the El Nino event.  Based on sedimentation modeling results, we 
estimate that the annual average suspended sediment concentration were initially very high during the 
first three years (1994 to 1997) and subsequently decreased to approximately 250 mg/L.  The latter 
estimate agrees with average measured suspended sediment concentrations from 1998 and 1999 (WWR, 
2003).  Rapid sedimentation also occurred in the HOA lagoon, however no recent elevation data are 
available to accurately estimate sedimentation rates.  For the Green Point marsh restoration, PWA 
estimates that the average long-term rate of sedimentation is at approximately 0.2 ft/yr over 16 years 
(PWA, unpublished data).  The lower sedimentation rates at Green Point are likely due to the lower long-
term average sediment concentrations and to limited sediment supply through the narrow channel that 
connects the site to the Petaluma River. 
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Table 3.  Sedimentation at Carl’s Marsh 

Date Year Average Elevation 
(ft NAVD) 

Sedimentation Rate 
(ft/yr) 

Source 

Aug-94 0 0.0  PWA, unpublished data 

Mar-97 2.6 4.1 1.6 WWR, 2003 

Sep-98 4 5.1 0.6 WWR, 2003 

Aug-99 5 5.0 0.0 WWR, 2003 

Aug-02 8 5.4 0.1 PWA, unpublished data 

 
Based on observed sedimentation rates at Carl’s Marsh and estimated suspended sediment concentrations, 
we expect high marsh vegetation to establish throughout the majority of the site approximately 30 years 
after breaching.  This estimate assumes full tidal exchange and negligible wind wave agitation, and 
evolution of a vegetated marsh may be delayed if either of these conditions is not realized.  Low marsh 
vegetation is expected to colonize much earlier, especially in Mahoney Spur where site elevations are 
highest.  PWA will perform a more quantitative evaluation of site evolution during preliminary design. 
 
2.4 EXISTING BIOLOGICAL CONDITIONS 
 
2.4.1 General Vegetation of Adjacent Landscape and Baylands 
 
The Bahia Wetland Restoration Project site consists of subsided diked bayland, reclaimed from brackish 
tidal marshes south of Black John Slough, Petaluma Marsh. It is bordered on its southern, landward side 
by intact terrestrial soils of hillslopes dominated by oak woodland vegetation. On its northern and eastern 
outboard (tidal) sides, it borders a relatively mature historic fringing tidal brackish marsh that accreted 
over former mudflats of Black John Slough and the Petaluma River during the 20th century.  The diked 
baylands of the site itself are generally subsided below modern sea level, and support variable types of 
brackish non-tidal marsh vegetation.  The diked wetlands have undergone major recent changes from 
predominantly seasonal pickleweed marsh, to extensive perennial brackish to saline marsh and ponds with 
highly variable flooding regimes, and dynamic vegetation conditions.  The diked bayland directly 
contacts terrestrial soils along its southern limits, except at the southeast end, where a steep dike and 
filled, derelict dredge disposal pond separates the subsided bayland and the hillslopes.  The majority of 
the Petaluma Marsh edge consists of alluvial plains, fans and deltas, historic grasslands converted to 
livestock grazing.  In contrast, the adjacent terrestrial vegetation at Bahia consists of steep hillslopes with 
natural mixed evergreen forest dominated by oak and bay. A derelict dredge disposal site at the supports 
non-native grassland mixed with pickleweed, and freshwater seasonal wetlands. Bordering the southeast 
end of site is a levee along an artificial navigation channel to Bahia Lagoon. The Bahia Lagoon and its 
navigation channel have shoaled with fine sediment and brackish marsh.    
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2.4.2 Vegetation of Adjacent Tidal Marshes 
 
The fringing tidal marsh of Black John Slough is a mature pickleweed-dominated marsh plain with 
variable co-dominance by alkali-bulrush, and extensive gumplant (Grindelia stricta var. angustifolia) 
along well-drained edges of minor intertidal channels, perimeter ditches, and the Black John Slough 
channel itself.  Gumplant patches are irregular in distribution along narrow zones of well-drained marsh.  
Drainage gradients between gumplant and poorly drained marsh within the pickleweed plain are indicated 
by a decrease in pickleweed height, and increase in abundance of associated species fleshy jaumea 
(Jaumea carnosa) and saltgrass (Distichlis spicata). Tall-form, erect, shrubby pickleweed in well-drained 
marsh is dense and continuous in cover.  In poorly drained areas distant from minor tidal creeks, 
pickleweed is decumbent, low, and is covered with residual films of fine sediment.  No actual pans with 
wigeongrass were detected from ground-level surveys across tall alkali-bulrush, but some small ones may 
occur.  Dodder (Cuscuta salina), an annual orange-stemmed leafless parasite, is locally abundant in tall-
form pickleweed during late summer. Alkali-bulrush occurs in diffuse, low-density patches mixed with 
pickleweed, and also in dense, dominant stands with pickleweed understories.  Alkali-bulrush dominates 
most slough margins above the intermittent, linear stands of Pacific cordgrass (Spartina foliosa) along 
soft-sediment intertidal channel banks. Cordgrass stands decrease in frequency west of Mahoney Spur. 
Perennial pepperweed (Lepidium latifolium, an exotic invasive plant) is widespread but not currently 
dominant in areas near, but not within, gumplant stands, following enhanced marsh drainage.  It is also 
locally abundant along the toe of the artificial levee. Other brackish marsh forbs are present, but are minor 
components of the vegetation. 
 
The observed vegetation composition and structure of tidal marshes here is probably highly dynamic, as is 
the rest of Petaluma Marsh.  Cordgrass abundance may increase during periods of bank accretion 
following storm erosion events, and may decline as banks accrete to elevations at which alkali-bulrush 
may be more competitive.  In years of above-normal or late rains, dominance of alkali-bulrush in the 
marsh plain may increase, and reduce pickleweed to a shaded subcanopy (as in 1997-1998). In dry years 
of high marsh salinity, alkali-bulrush may be much reduced, inhibited, and early to senesce (as in the 
early 1990s).  The existing structure of well-distributed high marsh vegetation (tall-form pickleweed, 
gumplant) through the marsh plain is likely to persist through climate cycles. 
 
The perimeter levee of West Bahia and Mahoney Spur supports mostly a weedy annual vegetation (see 
descriptions of West Bahia and Mahoney Spur, above), but they also support local patches of dense, tall, 
coyote-brush (Baccharis pilularis) with canopies well above flood elevations. 
 
2.4.3 Vegetation Within Project Site 
 
West Bahia contains a heterogeneous non-tidal wetland complex that consists of a mosaic of perennial 
brackish marsh, and large perennial brackish ponds that in recent years have persisted through the 
growing season.  Dominant vegetation types within the West Bahia complex are alkali bulrush, saltgrass, 
and wigeongrass (submerged aquatic vegetation) stands.  Saltgrass vegetation is the most extensive marsh 
type in late summer, and pickleweed is the least extensive. Wigeongrass stands occur in both ponds and 
ditches, but appear to be young and low in abundance.  The size and depth of small ponds within West 
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Bahia increase to the west, and brackish marsh plains increase to the east within this unit.  Alkali-bulrush 
vegetation occurs as widely scattered, very large, discrete, robust monotypic older stands, and apparently 
younger, more recently established, low, diffuse colonies. Marsh emergence in 2004 was gradual, 
occuring in the spring-summer growing season.  
 
Central Bahia has a more variable wetland habitat mosaic and includes extensive pans, seasonal to 
perennial ponds, non-tidal pickleweed and saltgrass marsh, and non-native grassland. Brackish/saline 
pans and ponds are prevalent in the northeastern half and southeastern corner of Central Bahia lowlands, 
although pans and ponds here are generally less turbid compared with those in West Bahia.  Vegetation of 
the perennial ponds and late-emergent pans is primarily wigeongrass in association with the rare perennial 
to annual dwarf spikerush (Eleocharis parvula).  Wigeongrass and submerged spikerush generally support 
dense growth of epiphytic filamentous green algae in late summer. Central Bahia also includes extensive 
stands of late-emergent (summer) non-tidal saltgrass and pickleweed marsh.  Pickleweed marsh and 
saltgrass marsh are prevalent in the southern and western portions of Central Bahia. They tend to occur as 
extensive, continuous, monotypic stands, rather than mixtures.  Alkali-bulrush colonies are present 
throughout most of the pickleweed and saltgrass marsh, and also form robust, extensive stands in the 
northeastern ponds.  
 
Other plant species of Central Bahia vegetation are noteworthy in terms of regional distribution and 
associated brackish non-tidal wetland hydrology.  Both Eleocharis parvula and the annual succulent sea-
purslane, Sesuvium portulacastrum, occur frequently along the drawn-down pond edges. They are 
otherwise rare in the region.  Sea-purslane is known in the San Francisco estuary primarily from Suisun 
Marsh, and more recently from Cullinan Ranch.  The invasive perennial grass, Australian bentgrass 
(Agrostis avenacea) is sparse but widespread in Central Bahia, mostly in association with pan and pond 
edges.  This weed has spread along Highway 37 baylands in the 1990s, and has also invaded restored 
brackish high marsh edges at Sonoma Baylands.   
 
Other vegetation in Central Bahia includes non-native grassland dominated by ryegrass, Lolium perenne, 
with minor cover by locally common ruderal forbs (agricultural weeds) such as yellow starthistle 
(Centaurea solstitialis), italian thistle (Carduus pycnocephala), cat’s-ear (Hypochoeris radicata), bassia 
(Bassia hyssopifolia) and Picris echoides.  Non-native grassland grades into predominantly unvegetated 
pans through an ecotone dominated by brass-buttons (Cotula coronopifolia) and spearscale (Atriplex 
triangularis), or sparse saltgrass and pickleweed, with occasional Australian bentgrass. Grassland 
occupies relatively small areas of former fill at the east end of Central Bahia.  
 
Ruderal dike (levee) vegetation of Central Bahia is dominated by non-native annual grasses, particularly 
ryegrass, oats (Avena sativa), and ripgut brome (Bromus diandrus).  The outboard slope of the 
southeastern levee bordering the Bahia Lagoon channel supports extensive gumplant (Grindelia stricta 
var. angustifolia) less than 1 m tall. The southestern levee also supports two anomalous, healthy, mature, 
fruiting live-oaks, possible intermediates between coast live oak, Quercus agrifolia (dominant characters) 
and Q. wislizenii (interior live-oak).  The presence of these taprooted oaks suggests a very narrow, stable 
freshwater lens beneath the levee, surrounded on both sides by brackish wetlands. Shrubs are rare on the 
southeastern levee but include Baccharis pilularis. 
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Mahoney Spur remains dominated by a seasonal saline wetland mosaic of pickleweed, grasses, and salt-
tolerant forbs. It generally lacks pans or ponds flooded late in the growing season, and lacks bulrush and 
wigeongrass vegetation.  The eastern end is relatively continuous non-tidal pickleweed (Salicornia 
virginica) vegetation with nearly complete cover.  These grade into co-dominant pickleweed-curly dock 
(Rumex crispus) stands in the central portions of the Mahoney spur, suggesting that soil salinity during 
the growing season generally remains low.  The eastern end of Mahoney Spur is a mosaic of pickleweed 
patches, and gaps with brass-buttons (Cotula coronopifolia), rabbit’s-foot grass (Polypogon 
monspeliensis), spearscale (Atriplex triangularis), rygrass (Lolium perenne, L. multiflorum), alkali-heath 
(Frankenia salina) and bird’s-foot trefoil (Lotus corniculatus) and bare ground (including desiccated algal 
mats).   
 
Dike vegetation of Mahoney Spur is dense and uneven. It includes mature, tall stands of coyote brush 
(Baccharis pilularis), and the outer slope supports much gumplant (Grindelia stricta var. angustifolia).  
Most of the perimeter levee is infested with starthistle (Centaurea solstitialis) and Italian thistle (Carduus 
pycnocephalus), as well as other grasses and forbs typical of Central Bahia.  The internal cross-levee with  
Central Bahia supports a mature live oak at the west end. 
 
The former dredge disposal site, located at the southeast end of the project site, includes much vegetation 
that is somewhat similar to the vegetation of Mahoney Spur.  The sediment-filled site is elevated above 
sea level, but obstructed drainage and weak residual soil salinity maintains a ruderal grassland-pickleweed 
mosaic at the east end.  Dominant vegetation consists of ryegrass (Lolium perenne, L. multiflorum, non-
native), bull thistle (Cirsium vulgare, non-native), and perennial pickleweed.   The site slopes and drains 
towards the southwest, where there is evidence of prolonged winter flooding and submergence.  
Vegetation of the winter pond area observed in late summer includes in addition alkali-grass (Crypsis sp., 
likely C. schoenioides, rare in Marin County), alkali-bulrush, alkali-heath, spearscale, brass-buttons, 
rabbit’s-foot grass, and semaphore-grass (Pleuropogon sp. likely P. californicus).  At the east end of the 
dredge disposal site is a former “decant pond” almost uniformly dominated by cattails (Typha latifolia), 
with an understory of brass-buttons, rabbit’s-foot grass, and margins of alkali-bulrush.  The cattail marsh 
is currently drained by a breach in its steep perimeter levee, connecting it to Central Bahia. The pond was 
formerly un-drained, and sustained deeper, more prolonged flooding, and greater open-water area.  It is 
now being encroached by Himalayan blackberry (Rubus discolor) from its perimeter levee on the 
landward side. Other woody vegetation of the pond levee includes mature coyote-brush (Baccharis 
pilularis), bay (Umbellularia californica) and live oak (Quercus agrifolia), and New Zealand myoporum 
(Myoporum laetum). Over half the is dominated by a mix of non-native grasses and weeds found on the 
Central Bahia, Mahoney Spur, and West Bahia levees.  
 
2.4.4 Wildlife 
 
Along Black Johan Slough and Petaluma River, the presence of widespread dense, tall pickleweed 
vegetation over the marsh plain, well-distributed stands of tall, dense gumplant vegetation, and extreme 
tidal flood refugia of coyote-brush on levees, indicate favorable general habitat structure for the SMHM.  
Similarly, these features in combination with the cordgrass/alkali bulrush vegetation of Black John 
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Slough itself, remnant outboard borrow ditches, and minor tidal creeks, indicates potentially favorable 
habitat for the California clapper rail and California black rail.  On 6 August 2004, one California clapper 
rail (clappering call) was detected calling near the west end of Mahoney Spur’s perimeter levee along 
Black John Slough. Its position appeared to be near coyote-brush levee vegetation and an alkali-bulrush 
stand in a remnant tidal borrow ditch. No clapper rails were detected at other perimeter levee points 
visited along Black John slough on this date or 11 August.  San Pablo song sparrows and marsh wrens 
were also detected along Black John Slough.  
 
In the West Bahia bayland unit, conversion of summer-dry pickleweed marsh to perennial pond, pan, and 
salt marsh vegetation has increased wildlife habitat functions for waterbirds year-round, and has probably 
decreased wildlife habitat for small mammals, especially in winter-spring flood periods.  Waterbirds, 
located either at marsh edges, or in ditches and ponds, were the dominant wildlife observed in West Bahia 
vegetation during two visits in late July and August 2004.  Fish and wildlife observed included: foraging 
white pelicans (< 20), great blue heron (< 3), common egret and snowy egret (>50, < 100), and mallards 
(<10). Small fish (not identified, under 3 cm long; possibly stickleback or cyprinids) are abundant in the 
surface waters of perimeter ditches (wigeongrass or unvegetated) at the west end. 
 
The prevalence of perennial pond, pan, and saltgrass within West Bahia, and absence of any suitable 
grassland or pickleweed habitat in adjacent mixed evergreen forest or oak woodlands, suggest that there is 
minimal year-round habitat in West Bahia for the SMHM.  Other small mammals may seasonally re-
colonize the saltgrass-dominated marsh when it emerges in summer, moving from terrestrial grassland 
patches within the oak woodland. Pickleweed vegetation is sparse, patchy, and subject to prolonged 
flooding here. 
 
In Central Bahia, the mix of perennial ponds with small fish, shallow late-emergent pans with marginal 
wetland vegetation support wading birds, dabbling ducks, and shorebirds.  In July-August 2004, the 
following species were observed in the vegetation of Central Bahia: mallards and coots, black-necked 
stilts (< 30, aggregated in central area at pan/pickleweed edge), common and snowy egrets (>100, mostly 
north-central and northwest portions at marsh/pond or marsh/ditch edges). Sign of raccoon (infrequent 
scat containing manzanita berries) are present on levees.  Scat of deer and hare are common on levees and 
in non-native grassland.  Tracks of raccoon and deer are common in dry pans.  Large patches of Canada 
goose droppings occur near pond edges. Sign of domestic dogs and horses (tracks, scat) are common on 
the eastern levee crest trail.  
 
The indicators of prolonged and deep submergence of the entire pickleweed marsh within Central Bahia, 
and scarcity of adjacent non-flooded pickleweed stands, suggests that the existing non-tidal salt marsh has 
low year-round habitat potential for the salt marsh harvest mouse. Unflooded portions of the pickleweed 
marsh may support small rodents (possibly including some SMHM) re-colonizing it from adjacent un-
flooded vegetation. 
 
Minimal waterbird use (one common egret) was observed at Mahoney Spur during summer observations, 
when no standing water was present. The presence of abundant seasonal wetland species producing seed 
with waterfowl forage value (curly dock, spearscale, brass-buttons, pickleweed) and indicators of shallow 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



C:\My Documents\David's Documents\Life Science\Bahia Wetlands\Bahia PDR\Bahia_PDR_v2.0.doc 

04/01/06 

 

open water in vegetation gaps during winter suggests that the vegetation provides substantial winter-
spring habitat for dabbling ducks. In contrast with the late-flooded pickleweed in Central Bahia, the 
vegetation structure and flooding regime of Mahoney Spur is suitable for occupancy by the SMHM. 
Habitat quality for the SMHM within this unit is greatest at the west end, where pickleweed cover is 
dense, tall, and continuous, and there are no indicators of deep, prolonged canopy submergence. It is also 
adjacent to dense, tall, continuous pickleweed-dominated tidal marsh vegetation in adjacent marshes, 
which may act as population source areas for SMHM immigrants.   
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3. GOALS AND OBJECTIVES 
 
 
3.1 PROJECT GOALS 
 
The project goal is to acquire and permanently protect a significant area of historic tidal wetlands and 
adjacent uplands and to restore the former wetlands to tidal marsh. Acquiring the 633-acre Bahia site, 
developing a plan to restore approximately 330 acres of currently diked wetlands to tidal action and 
implementing that plan will achieve this goal.   
 
The North Bay region once contained extensive tidal marshes, but diking for agriculture and filling for 
urbanization have reduced tidal marshes to less than 15 percent of their historic extent.  All that remains 
of the once extensive tidal marshes of the lower Petaluma River are fringe marshes along diked baylands 
and Black John Slough. The Bahia site was diked for agricultural use, but has not been cultivated in more 
than 30 years.  Restoration of tidal marsh functions at Bahia is consistent with the recommendations from 
the Goals Project (1999). 
 
 
3.2 PROJECT OBJECTIVES 
 
The project goal was translated into specific objectives that were used to guide the restoration planning 
and design. These objectives were modified and appended after identifying opportunities and constraints 
imposed by the existing site conditions.  The final list of project objectives is listed below.  
3.2.1 Biological Objectives 
 

 To restore a successional brackish tidal marsh with channel patterns and transitional habitat 
structure similar to those of antecedent, prehistoric marshes, in the modern estuarine setting. 
   

 To establish new tidal marsh plant and animal communities that exhibit progressive development 
towards long-term species richness, composition, and native species diversity, similiar to those of 
remnant prehistoric and older historic tidal marshes of Petaluma Marsh.   

 
 To minimize persistent invasions of potential dominant non-native wetland plants, and to 

establish native vegetation that resists invasion as much as practical. 
 

 To develop significant and rapidly expanded new tidal marsh areas with highly favorable habitat 
conditions for successful nesting and local population growth of the California clapper rail. 

 
 To develop significant and rapidly expanded new high tidal marsh habitat with highly favorable 

habitat conditions for resilient, persistent populations of the salt marsh harvest mouse, equaling or 
exceeding the conservation value of existing non-tidal salt marsh habitat for the salt marsh 
harvest mouse.  
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 To develop gradually expanded long-term tidal marsh habitat favorable for recovery of other tidal 
marsh-dependent wildlife and plant species of special conservation concern, including California 
black rail, salt marsh common yellowthroat, San Pablo song sparrow and northern salt marsh 
bird’s-beak. 

 
 To provide successional and long-term wetland and aquatic habitats that provide substantial 

benefits for migratory shorebirds, waterfowl, and estuarine fish, relative to diked marsh 
conditions.  

 
 To restore slough and tidal channel habitat for the benefit of estuarine fish, including sensitive 

species such as juvenile salmonids and spittail. 
 
3.2.2 Physical Objectives 
 

 To establish the natural processes of early-succession marsh sediment transport, deposition, and 
organic matter accumulation, adjusting to rising sea level and changing sediment supplies with 
minimal maintenance.  

 
 To develop a tidal drainage system that will allow full exchange of water and sediment 

throughout the restored baylands. 
 
 To minimize the risk of tidal capture along Black John Slough and the HOA channel, which 

would increase the rate of shoaling in these channels. 
 

 To minimize the conditions favorable for mosquito production by developing appropriate 
hydrologic regimes.   

 
 To maintain or improve the ability of discharge waters from Rush Creek and Cemetery Marshes 

via the existing flow control structures at those facilities. 
 

 To minimize the risk of further tidal damping along Black John Slough, and thus the potential for 
modifications to existing fringe marsh habitat. 

 
 To minimize disturbances to existing habitat associated with construction activity. 
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4. OPPORTUNITIES AND CONSTRAITS ANALYSIS 
 
 
4.1 OPPORTUNITIES 
 
Existing site conditions provide opportunities and constraints for achieving the project objectives stated 
above.  Given the existing physical setting and ecologic functions of the study area, we have identified the 
following opportunities: 

 
 Restore approximately 330 acres of tidal marsh and associated upland edge through the natural 

processes of estuarine sedimentation, vegetation establishment, and tidal channel scour. 
 
 Create endangered species habitat for the California clapper rail and SMHM. 

 
 Re-use fill material excavated from the RV lot or the MAS peninsulas at East Bahia to create 

transitional habitat, high tide refugia, or accelerate overall marsh evolution. 
 
 Reduce existing mosquito habitat by reducing the quantity of small pools of standing water with 

dense vegetation. 
 

 Grade transitional habitat along the southern boundary of Central Bahia to enhance the existing 
seasonal wetland (former dredge disposal site) and 1-acre pond (former decant pond), and restore 
the RV parking lot to tidal marsh or transitional habitat. 

 
 Increase tidal scour along Black John Slough and the HOA channel, which will reduce tidal 

damping along Black John Slough and periodic dredging disturbances along the HOA channel. 
 
 
4.2 CONSTRAINTS 
 
Constraints arise from the multiple and sometimes competing objectives, as well as the physical setting of 
the site.  The following constraints were identified and used to refine the project objectives: 
 

 Land subsidence has resulted in low initial site elevations, especially in West Bahia. 
 
 The diked baylands are not directly adjacent to the main source of suspended sediment (i.e., 

Petaluma River), and Black John Slough and/or the HOA channel must convey the restored tidal 
prism.   

 
 Black John Slough is currently undersized to convey the combined tidal prism of West Bahia, 

Central Bahia, and Mahoney Spur and may potentially limit tidal exchange to breached baylands. 
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 Simultaneous breaching of all three baylands may change the existing hydrology of Black John 
Slough and affect the existing fringe marsh habitat and ability to drain Rush Creek and Cemetery 
Marshes. 

 
 Limited construction access due to increased ponding throughout the site as a result of the broken 

pump, continued levee over-topping at high tides, and freshwater runoff from the adjacent 
hillslopes. 

 
 Loss of existing fringe marsh habitat due to scour of Black John Slough and HOA channel. 

  
 The persistence of existing artificial site features (e.g. borrow ditches) that will hinder site 

evolution (e.g. development of sinuous tidal channels). 
 

 Construction and project impacts to existing populations of SMHM. 
 

 The potential for wind-wave action to hinder estuarine sedimentation, especially in West Bahia 
where the existing grade is close to mean low water. 

 
 Feral animal and predator access to the project through high elevation areas. 

 
 Phasing with the restoration of MAS peninsulas at East Bahia if imported sediment is used. 

 
 Bahia HOA proposed access road through the former RV parking lot to the west peninsula at East 

Bahia. 
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5. PRELIMINARY DESIGN 

 
This preliminary restoration design was formulated based on the existing site conditions and the 
opportunities and constraints described above.  PWA developed specifics of the design through analysis 
of geomorphic and hydraulic processes.  Major elements of the restoration design include the following: 
 

 Phased breaching of perimeter levees at selected locations 
 Lowering the perimeter and interior levees to approximately MHHW 
 Import of material from East Bahia to construct wetland transitional habitat 
 Construction of starter channels in Central Bahia and Mahoney Spur 
 Installation of ditch blocks in existing drainage ditches 
 Grading of the former RV parking lot 
 Actions to enhance the value of the existing 1-ac freshwater pond (former decant pond) 

 
Project phasing and the components of the proposed restoration plan are shown in Figure 8.  Individual 
elements and their design basis are discussed below. 
 
 
5.1 PROJECT PHASING 
 
Hydrodynamic modeling shows that un-phased tidal restoration of the entire project site will reduce the 
tide range along Black John Slough by approximately half, with about a 1 ft reduction in high-tides and 2 
ft increase in low-tide water levels.  Sudden changes of this magnitude could potentially affect existing 
wetland habitats along the margins of Black John Slough, as well as impede the gravity-driven discharges 
from Rush Creek and Cemetery Marshes.  Therefore, the proposed preliminary plan includes phased 
breaches of the perimeter levees in order to minimize the potentially adverse effects of simultaneously 
restoring tidal action to the entire project site. 
 
Re-introduction of tidal action to the diked baylands will occur in two phases.  The first phase of the 
preliminary design is intended to restore full tidal action to Mahoney Spur and Central Bahia.  Restoration 
of these areas is expected to induce tidal scour along the lower reach of Black John Slough and increase 
its capacity to convey tidal flows without substantial tidal muting.  Phase 1 also includes design elements 
intended to provide limited tidal exchange to West Bahia through small notches (shallow wide breaches) 
in the perimeter levee and installation of flow control structures.  Phase 2 is expected to be implemented 
once Black John Slough has enlarged enough to accommodate the tidal prism of West Bahia without 
undesirable changes in the tidal regime of the slough. 
 
In addition to the phased levee breaches, the proposed preliminary design includes actions to manage on-
site drainage prior to tidal restoration.  We expect this pre-breach activity to be required for construction 
purposes, specifically the use of land-based equipment to excavate the starter channels and other interior 
site features.  On-site water management prior to levee breaching, along with other elements of the 
preliminary design, is described below.  
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5.2 PRELIMINARY DESIGN COMPONENTS 
 
5.2.1 Levee Breaches – Phase 1 
 
As part of the Phase 1 restoration, four breaches will be constructed through the perimeter levee to allow 
daily tidal action to Mahoney Spur and Central Bahia.  Additionally, four small notches will be 
constructed along the perimeter levee of West Bahia to allow for inundation above mean tide level.  After 
Black John Slough has enlarged sufficiently, these notches to West Bahia will be enlarged to full size 
breaches as part of the Phase 2 implementation.     
 
The proposed number and location of perimeter levee breaches were selected based upon their proximity 
to the primary tidal and sediment source, as well as the desire to prevent tidal capture along the upstream 
end of the HOA channel.  Our rationale for each of the proposed perimeter breaches is given below. 
 

 Breach CB1 is located at the southeast corner of Central Bahia, near the upstream end of the 
HOA channel, and is sized to drain 14 ac of Central Bahia.  This breach is intended to route a 
portion of the restored tidal prism through the entire length of the HOA channel and prevent tidal 
capture along this man-made slough.  Preliminary modeling results show a decrease in peak flow 
in the HOA channel during ebb tides without breach CB1.  Although continued narrowing is 
expected along this channel, routing of restored tidal flows through breach CB1 is expected to 
slow the rate at which the channel adjusts and lead to a larger channel cross section than would 
occur under ‘no project’ conditions. 

 
 Breach CB2 is located at the northeast corner of Central Bahia and as close as possible to the 

Petaluma River so that sediment-laden water can be efficiently delivered to the breached site.  A 
hydraulically efficient connection to the main supply of marsh-building sediments will increase 
the probability of rapidly achieving vegetated tidal wetland habitat in Central Bahia.  Breach CB2 
has been sized to drain approximately 46 ac of Central Bahia. 

 
 Breach MS1 is located at the northeast corner of Mahoney Spur and as close as possible to 

Petaluma River.  Placing this breach along the northern portion of the perimeter levee minimizes 
the length of the pilot channel and disturbances to existing fringe marsh.  Breach MS1 is sized to 
drain 14 ac of Mahoney Spur. 

 
 Breach MS2 is located at the northwest corner of Mahoney Spur so that the maximum length of 

Black John Slough will enlarge prior to implementation Phase 2.  In order to increase the amount 
of tidal scour directed along this reach of Black John Slough, breach MS2 is designed to drain the 
largest portion of restored tidal prism.  The arrangement of starter channels and the size of Breach 
MS2 have been designed to drain of 71 ac, 25 ac from Mahoney Spur and 46 ac from Central 
Bahia. 
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Breach sizes were selected based upon their expected long-term equilibrium dimensions and calculated 
from hydraulic geometry relationships derived from tidal marshes in San Francisco Bay (Williams et. al. 
2002). For ease of construction, we recommend construction of trapezoidal breaches with 3:1 
(horizontal:vertical) or flatter side-slopes and a minimum bottom width of 3 ft.  The dimensions of 
constructed, trapezoidal breaches are summarized in Table 2.  Breach depth (invert elevation) and flow 
area below MHHW were selected based upon the expected long-term dimensions.  Some adjustments to 
breach geometry is expected following restoration of tidal flows, although we do not expect the 
constructed breaches to restrict tidal exchange.   
 

Table 2.  Design Dimensions of Phase 1 Breaches 

 Invert Elevation 
(ft NAVD) 

Top Width 
(ft) 

Bottom Width 
(ft) 

Area 
(ft2) 

CB1 0 40 3 130 
CB2 -2 56 9 250 
MS1 0 40 3 130 
MS2 -2 67 16 350 

 
The shape of constructed levee breaches is shown schematically in Figure 9, along with other restoration 
elements described below. 
 
5.2.2 Levee Lowering 
 
The preliminary design includes levee lowering along the entire perimeter of the project site to MHHW.  
The internal levee separating Central Bahia and West Bahia will also be lowered.  Levee Lowering is 
intended to improve hydrological and biological connectivity between the restored bayland and existing 
adjacent tidal marshes.  In order to limit tidal inundation to West Bahia prior to full restoration (Phase 2), 
only the perimeter levees along Mahoney Spur and Central Bahia will be lowered during Phase 1.  The 
interior levee dividing Central Bahia and West Bahia, and portions of the perimeter levee along the 
northern boundary of West Bahia, will be lowered as part of Phase 2.  In all cases where levee lowering 
occurs, the existing crest will be lowered to MHHW.      
 
The amount of earthwork required to lower the perimeter levees varies due to different elevations of the 
existing topography.  Figure 10 depicts the typical existing elevations and the constructed grades for 
levees along the perimeter of West Bahia, Central Bahia, and Mahoney Spur.  Excavated material will be 
pushed toward the interior of the bayland to create a gently sloping edge or, in the case of West Bahia, 
partially fill existing borrow ditches.  
 
5.2.3 Ditch Blocks 
 
Four ditch blocks will be constructed along the West Bahia borrow ditch.  The purpose of these design 
elements is to facilitate development of a more natural marsh morphology presumed to provide the 
greatest ecological values and sustainability.  These ditch blocks inhibit existing borrow ditches form 
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capturing the tidal supply, which would impeding re-establishment of the historic channel network.  The 
borrow ditches around the inboard side of the levees of West Bahia are straighter and offer less habitat 
complexity than natural channels.   
 
There are no significant borrow ditches along the inboard side of the levees of Mahoney Spur or Central 
Bahia.  Therefore, ditch blocks are limited to West Bahia. 
 
5.2.4 Starter Channels and Berms 
 
The proposed preliminary design includes excavation of interior starter channels to facilitate drainage, 
especially at low tide when shallow water friction may lead to extensive areas of ponding.  Excavated 
material will be side-cast to create berms immediately adjacent to the channels.  Complete drainage will 
encourage vegetation establishment, limit the time which wave agitation may inhibit sedimentation, and 
disturb mosquito breeding.  Additionally, construction of high tide flood refugia adjacent to interior 
channels will accelerate development of one of the sub-habitats that tend to lag behind development of the 
vegetated marsh plain.   
 
Figure 11 depicts the typical shape of the constructed channels and berms.  The thalweg elevation and top 
width of the constructed channels will vary, depending on the drainage area and channel order.  No 
channel will be constructed in instances where the depth of cut is less than 0.5 ft in first-order channels 
are expected to form naturally through tidal scour.  Berms will be constructed by side-casting material in 
a discontinuous manner to elevations near MHHW.  Crest elevations of these berms will vary in order to 
develop topographic diversity and facility construction, although the heights will range from 5.0 to 6.0 ft 
NAVD88.  
 
5.2.5 Import of Material and Construction of Transitional Habitat 
 
The preliminary design includes construction of a gently sloping transitional habitat along the southern 
edge of Central Bahia to provide an ecotone between the tidal marsh and former dredge disposal site 
which currently supports seasonal wetland functions.  Figure 12 shows the existing site elevation and 
constructed grades along the band of transitional habitat.  Material will be placed with side slopes 
between 10:1 to 15:1 (horizontal:vertical) in order to encourage early establishment of vegetation, 
decrease the exposure to wind-wave erosion, and increase the aerial extent of the band of transitional 
habitat.  
 
Material for construction of the transitional habitat will be supplied from excavation of the peninsulas at 
East Bahia or derived from on-site exaction at the former RV parking lot.  Coordination with restoration 
activity at East Bahia would have the dual benefit of providing material for construction of this element 
and increasing the area available for tidal wetland restoration at East Bahia. 
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5.2.6 Levee Notches at West Bahia and Phase 2 Breaches 
 
Undersized notches will provide muted tidal action to West Bahia during Phase 1.  As depicted in Figure 
9, these notches will be shallow and wide sections in the perimeter levee.  The invert elevation of these 
notches is designed to be 3 ft NAVD, approximately MTL.  Notches of this size will allow for inundation 
during tide stages higher than MTL while limiting the potential of tidal scour inadvertently increasing the 
notch geometry.  Installation of two flow control structures (42-inch corrugated metal pipes with slide and 
flap gates) are recommended near WB1 and WB2.  These structures will provide options for managing 
the tidal regime in West Bahia during interim conditions.  Specifically, the culverts will provide a means 
to decrease the tide range within West Bahia prior to implementation of Phase 2.  This may be desirable 
to reduce mosquito production or improve the habitat values during interim conditions.  
 
Based on hydrodynamic modeling, we expect water surface elevations within West Bahia during interim 
conditions to fluctuate about 1 to 2 ft and remain below the high-tide water levels in Black John Slough.  
Results from numerical modeling are presented in Figure 13 and show the expected tidal regime within 
West Bahia during interim conditions.  Given the existing site elevation, this would result in water depths 
of approximately 3 to 5 ft deep across West Bahia.  Operation of the two culverts would result in lower 
low-tide elevations and large tide range inside this unit.  The slide gates will allow adjustment of the 
ponding used to drain the site for construction.  The notches will be constructed to provide muted tidal 
action during Phase 1. 
 
Implementation of Phase 2 will consist of excavating full-size breaches at the locations of the Phase 1 
notches.  These full-size breaches have been sized based on the predicted long-term equilibrium 
dimensions assuming that flow is equally distributed through the four beaches.  As in the Phase 1 
breaches, trapezoidal breaches will be excavated for ease of construction.  Design dimensions of the 
Phase 2 breaches are listed in Table 3 and are based on long-term equilibrium dimensions.  For the 
preliminary design, we have assumed that the restored tidal prism is equally routed through the four 
breaches. 
 

Table 3.  Design Dimensions of Phase 2 Breaches at West Bahia 

 Invert Elevation 
(ft NAVD) 

Top Width 
(ft) 

Bottom Width 
(ft) 

Area 
(ft2) 

WB1 
through 
WB4 

-2 60 12 290 

 
Implementation of Phase 2 will occur adaptively, based on monitoring data collected from Black John 
Slough.  It is anticipated that breach WB1 may be constructed prior to the other full-size breaches in order 
to gradually increase the tidal range in West Bahia and tidal scour along Black John Slough.  Constructing 
a full size breach at WB1 first would also allow for larger tidal range within West Bahia during interim 
conditions.  Flows from WB1 would drain through the interior pond channels in Central Bahia and 
Mahoney Spur before discharging to Black John Slough through breach MS2.  Gradual restoration of the 
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West Bahia tidal prism will reduce the risk of sudden changes to the hydrology of Black John Slough and 
potential adverse impacts. 
 
5.2.7 Marsh Plain Excavation 
 
The preliminary design includes grading at the 3.5-ac former RV parking lot in order to facilitate 
restoration of tidal wetland functions.  Existing elevations over the former RV lot range from 8.5 to 10 ft 
NAVD, about 2.5 to 4 ft above elevations of natural marsh plains that have recently developed along the 
margins of the HOA channel.  The preliminary design included lowering of the existing grade to about 
4.5 ft NAVD (approximately 1 ft below MHHW).  This will allow for regular tidal inundation, 
accommodation of natural estuarine sedimentation, and development of natural morphology.  Monitoring 
at other restoration sites in San Francisco Bay has shown that constructed elevations should be 
approximately 1 ft below expected marsh plain elevations to allow for formation of sinuous drainage 
network (Williams and Orr 2002). 
 
Material excavated from the former RV lot will be placed on-site, either as a cap along the band of 
transitional habitat or elsewhere to create berms adjacent to relict or constructed channels.  Use of 
terrestrial sediments excavated from the RV lot will discourage weeds and favor long-term establishment 
of native plant diversity. 
 
5.2.8 Enhancement of the Existing Pond 
 
Although the former decant pond has served as a pond – with a mix of open water and tall emergent 
freshwater marsh vegetation – in the past, recent changes suggest greater drainage and less open water 
habitat.  This is presumably due to the small breach in the steep perimeter levee, although fluctuations in 
response to variable rainfall may also have contributed to the observed changes.  The preliminary design 
proposes to enhance the habitat value by repairing the breach, thus increasing the distribution of open 
water habitat and prolonging the duration of ponding.  (There was no direct observed wildlife use in the 
former decant pond during visits in the summer of 2004.  In the past, dabbling ducks and great blue 
herons foraged in the pond when there was a greater distribution of open water.)  
 
5.2.9 West Bahia Berms 
  
The proposed preliminary design includes the potential of construction of fetch breaks (berms up to about 
MHHW) to reduce the potential of wind-waves to delay the establishment of a vegetated tidal marsh in 
West Bahia.  Construction of these elements would reduce the fetch by half, from approximately 4,500 to 
2,250 ft.  Analysis of the potential for hindering settling has yet to be completed, but our preliminary 
assessment based on findings from other planning studies (PWA 2002b) indicates that construction of 
berms could decrease the percentage of time wind waves hinder estuarine sedimentation from 10-20% to 
5-10% of the time.  Additionally, construction of gently sloping berms would create topographic diversity 
and encourage vegetation establishment that would trap estuarine sediments once tidal action is fully 
restored to West Bahia in Phase 2. 
 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



C:\My Documents\David's Documents\Life Science\Bahia Wetlands\Bahia PDR\Bahia_PDR_v2.0.doc 

04/01/06 

 

Of all of the restoration elements proposed in the restoration design, the need of the fetch breaks is the 
most uncertain.  This uncertainly reflects the complexity of the mechanics of wind-wave resuspension, as 
well as the influence of the high SSC observed along the lower Petaluma River.  Conceptually, the fluid 
mud that develops in highly turbid waters will reduce wind-wave agitation by damping the fluid motion.  
The conversion of unvegetated intertidal mudflats to fringe tidal marsh along Black John Slough suggests 
that the SSC observed in the region were adequately high to outpace the effects of wind-wave agitation.  
Therefore, the construction of berms in West Bahia is not as crucial the restoration plan as other elements 
described in the proposed preliminary design.  Hence, costs and constructability may outweigh the 
potential benefits of constructing these features.    
 
5.3 CONSTRUCTION IMPLEMENTATION 
 
Use of land-based equipment is expected to be difficult given the extent and duration of ponding observed 
in 2004 and the lack of a functional pump station.  In addition to direct rainfall and freshwater runoff from 
the adjacent hillslopes that collects throughout the baylands during the wet season, overtopping along 
portions the perimeter levee leads to periodic tidal inundation and perennial ponds in West Bahia.  As 
described below, the proposed preliminary design includes a pre-construction period of water 
management in order to decrease ponding.  The following sub-sections also describe the anticipated 
construction methods, schedule, quantities and costs. 
 
5.3.1 Pre-Construction Water Management 
 
Based on analysis of aerial photography collected on December 15, 2003, ponding appears to be 
persistent at West Bahia (approximately 20%) while limited at Central Bahia (about 5%), and negligible 
at Mahoney Spur.  At that time, no major winter rainfall events had contributed to ponding, and the 
observed water depths of up to 3 ft in West Bahia were probably close to the yearly low. 
 
Based on the existing bed elevations and measured low water in Black John Slough and the HOA 
channel, passive drainage from Central Bahia and Mahoney Spur via culverts appears feasible.  As 
summarized in Table 4, there is approximately a 1 ft head difference between the typical elevations low-
lying areas in Central Bahia and Mahoney Spur that may be subject to ponding.  One or more culverts 
should be placed at the location of CB2, and possibly CB1, to drain Central Bahia prior to deployment of 
land-based equipment and construction of interior site features.  Although summertime ponding in 
Mahoney Spur is expected to be negligible, a small breach in the internal levee that divides this unit from 
Central Bahia could be constructed at the location of the starter channel.  This would drain ponded water 
from Mahoney Spur through the culvert at CB2 and into the HOA channel.  
 
Passive drainage from West Bahia directly to Black John Slough does not appear to be feasible, given the 
amount of subsidence across this unit and the relatively high water surface elevations along the upper 
reach of Black John Slough (muting and discharges from the Rush Creek and Cemetery Marshes have 
increased the elevation of water at low tide).  As noted previously, this unit is subject to the most 
overtopping and extensive ponding due to the relatively low crest elevations along this perimeter levee.  
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Ponded areas within West Bahia will require pumping – or drainage to the HOA channel through Central 
Bahia – if constructed internal site features are included in the restoration design in this unit. 
 

Table 4.  Bed Elevations, Low Water Elevations, and Head Differences 

 Typical Bed Elevation 
(ft NAVD) 

Typical Elevation of 
Depressions 
(ft NAVD) 

Low Water Elevation in 
Adjacent Slough 

(ft NAVD) 
Mahoney Spur +3 to +4 +2.5  + 1.5 (BJS) 
Central Bahia    

North of internal levee +1 to +2 +1 0 (HOA) 
South of internal levee +2 to +3 +0.5 to +1 0 (HOA) 

West Bahia + 1.5 (BJS) 
 

0 to +2 -0.5 to +0.5 
+ 3 (RC) 

 
5.3.2 Estimated Construction Quantities  
 
Preliminary estimates of quantities for each of the major restoration elements included in Phase 1 and 
Phase 2 are summarized, respectively, in Tables Table 5 and Table 6.  These quantities are based on the 
preliminary design dimensions and topographic information from the surface model and data collected 
during PWA field surveys.   The quantities presented below may change as dimensions are refined during 
final design, or if the number and location of elements changes from those proposed above. 
 
Tables Table 5 and Table 6 can serve as a basis for developing cost estimates of the constructed elements, 
which in turn will assist to refine the preliminary design.  We anticipate that the number and/or extent of 
restoration elements will change based upon the estimate of implantation costs and the available 
construction budget.    
 

Table 5.  Preliminary Estimate of Construction Quantities – Phase 1 

Element Quantity 

Culverts with Gates Two 42 – 48 inch CMP 

Volume of Interior Channel Excavation 237,000 CY 

Length of Interior Channel Excavation 10,400 LF 

Length of Levee Lowering 9,900 LF 

Volume of Levee Lowering 13,600 CY 

Marshplain Excavation at RV Lot 23,000 CY 

Placement of Material at Transitional Habitat 15,000 – 20,000 CY  

Volume of Levee Breaches 3,500 CY 
CY = cubic yard; LF = linear feet 
 
 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



C:\My Documents\David's Documents\Life Science\Bahia Wetlands\Bahia PDR\Bahia_PDR_v2.0.doc 

04/01/06 

 

Table 6.   Preliminary Estimate of Construction Quantities – Phase 2 

Element Quantity 

Length of Levee Lowering 7,500 LF 

Volume of Levee Lowering 6,000 CY 

Length of Fetch Breaks 1,500 LF 

Volume of Fetch Breaks 398,000 CY 

Volume of Levee Breaches 3,700 CY 
CY = cubic yard; LF = linear feet 
 
 
5.4 EXPECTED SITE EVOLUTION 
 
Overall, we expect the breached baylands to evolve toward a vegetated tidal marsh as geomorphic 
processes shape tidal channels and raise site elevations.  The restoration strategy is to restore natural 
processes that will allow the site to evolve over time and adjust.   
 
Bed elevations of the breached baylands are expected to gradually increase as estuarine sediments are 
brought in during flood tides and deposit during slack currents.  Rate of sedimentation will vary across 
the site due to differences in initial bed elevation, proximity to tidal channels, exposure to wind-wave 
agitation, drainage, and vegetation colonization.  Sedimentation will also vary temporally, with the more 
rapid rates expected during wet El Nino years when greater wind-wave activity in San Pablo Bay and 
larger watershed delivery increases the SSC in Petaluma River.  However, these inter-annual variations 
will average out over the long-term and have not been included in our analysis.  Figure 14 presents the 
expected trajectory of typical site elevations based on a vertical sediment accumulation model MARSH98 
and observed rates of vegetation expansion after pioneering colonization.  Sedimentation is expected to 
occur in West Bahia prior to full implantation of Phase 2, although at a slower rate than shown in Figure 
14. 
 
The proposed preliminary plan is expected to increase the diurnal tide range along Black John Slough as 
the channel enlarges in response to increased tidal scour. During Phase 1, channel adjustments 
downstream of breach MS2 are expected to include preferential erosion along the un-vegetated channel 
banks and thalweg.  Channel widening should occur through slumping once a critical slope has been 
exceeded.  Deepening of the thalweg is expected to occur as a nick point migrates from the mouth of 
Black John Slough toward the upstream levee breaches.  These changes in channel morphology will be 
accompanied by increases in the tide signal, mainly by lowering of the low-tide water surface elevations.  
Although some shoaling along Black John Slough and reduction of tidal range may occur upstream of 
MS2, these modifications are expected to be small in magnitude and short-lived.   
 
Past rates of shoaling along the HOA channel are expected to slow in response to the restored tidal prism 
routed through CB1, although continued narrowing of the channel may continue at a slower rate.  Over 
the long-term, we expect a channel to maintain a depth and cross-sectional area similar to present values. 
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The shallow notches along the perimeter levee of West Bahia are not expected to erode since exposure to 
tidal scour is limited to periods of high water (above MTL).  Flow through these notches is expected to 
produce an approximately 1 to 2 ft range in water surface elevations.  Initial modeling results indicate that 
this muted tide signal will occur below the high tide elevations in Black John Slough.  (Note: Gate 
settings can be modified to manage the tide signal by increasing drainage and lower low-tide elevations.)   
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1.0   INTRODUCTION: Bahia Wetland Restoration Project  
 
Marin Audubon Society’s Bahia Wetland Restoration Project will restore a subsided diked 
bayland to a major contiguous block of brackish tidal wetlands (over 300 acres) in the 
southwestern Petaluma Marsh, Marin County, south of Black John Slough.  The project site 
is adjacent to the Bahia-Toy (Greenpoint) Marshes, one of the only major breeding North 
Bay populations of California clapper rails (Rallus longirostris obsoletus) that have persisted 
through the 1990s to the present.   
 
A primary goal of the Bahia Wetland Restoration Project is to rapidly generate abundant 
suitable brackish tidal marsh vegetation suitable as breeding habitat for clapper rails, to 
support rapid, major expansion of breeding clapper rail populations from adjacent tidal 
marshes.  The tidal restoration site is contiguous with some intact terrestrial habitats, 
including mature oak woodlands, seasonal freshwater streams and marsh, and grassland.  
The site location affords an exceptional opportunity to link restoration of a complex tidal 
marsh directly linked to established native terrestrial plant communities.   
 
The restoration planning team for the project is led by Philip Williams and Associates 
(PWA) under the guidance of the California Department of Fish and Game (CDFG) and 
Marin Audubon Society (MAS). The Point Reyes Bird Observatory (PRBO) is the lead 
consultant for wildlife biology.  Vegetation management and restoration is planned by 
Peter Baye.  This vegetation monitoring plan provides the technical specifications and 
background information for the plant community and vegetation aspects of the overall 
monitoring plan. 
 
2.0 SUMMARY OF BAHIA VEGETATION OBJECTIVES 
 
The vegetation objectives for the Bahia Wetland Restoration Project are provided in detail in 
the vegetation management plan for the project (Baye 2005). They provide the background 
and underlying purpose for vegetation monitoring.  The primary vegetation and habitat goals 
for Central Bahia and Mahoney Spur are to promote rapid establishment of brackish tidal 
marsh vegetation favorable for colonization by clapper rails.  The local vegetation 
model of young, suitable clapper rail habitat consists of mixtures of tall alkali-bulrush and 
Pacific cordgrass vegetation in large patches near dense, sinuous tidal creeks, in proximity to 
tall subshrubby vegetation of high marsh.  This based in part on the recent vegetation 
succession at the adjacent former Bahia lagoon mudflats (now marsh), where clapper rails 
have rapidly colonized young marsh.  
 
Restoration of limited areas high pickleweed marsh with ample emergent high tide 
cover is also a near-term vegetation/habitat goal for portions of the project. Black John 
Slough tidal marshes are presumed to support a substantial resident population of the salt 
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marsh harvest mouse (SMHM). Deep, prolonged (winter-spring) and complete submergence 
of all Mahoney Spur vegetation in 2004-2005 has probably reduced the resident SMHM 
population and habitat quality. Depending on accelerated rates of sea-level rise, extensive 
development of marsh plains supporting pickleweed-dominated marsh with well-distributed 
high marsh, suitable as habitat for the salt marsh harvest mouse, may be a viable long-term 
objective.  
 
Near-term vegetation objectives for the more deeply subsided West Bahia include slower 
spread of alkali-bulrush marsh and cordgrass marsh into lower intertidal mudflat and 
subtidal shallows. Tidal range and sedimentation are expected to be subdued relative to 
Central Bahia. Restoration objectives for West Bahia in the near-term emphasize 
development of fringing tidal brackish marsh and terrestrial ecotones along the 
terrestrial (south) shoreline.  
 
Objectives for conserved seasonal wetlands (derelict dredge disposal site) include 
increased abundance and diversity of native wetland vegetation, improved 
management flexibility to reduce mosquito production, and improved wetland 
habitat for wading birds, waterfowl, and amphibians.  
 
3.0  CONCEPTUAL MODEL OF EARLY SUCCESSION BRACKISH TIDAL 
MARSH 
 
The development of appropriate vegetation monitoring methods for the project will depend 
in part on project objectives, the planned lifespan and resources available for the monitoring 
program, and the conceptual model of vegetation succession.  The expected patterns, 
processes, and pace of tidal marsh succession should indicate what data would be most 
informative and efficient for measuring the vegetation trends and results of tidal marsh 
restoration.  
 
The local general conceptual model for early stages of succession from tidal mudflat to 
brackish tidal marsh is based in part on the recent vegetation succession at the adjacent 
former Bahia channel and lagoon mudflats (now marsh), where clapper rails have rapidly 
colonized young marsh.  Since the late 1990s, this vegetation has developed into of abundant 
mixtures of tall alkali-bulrush and Pacific cordgrass vegetation in large patches near dense, 
sinuous tidal creeks.  Dominance patterns vary from year to year, influenced by climate-
driven fluctuations in salinity, and rapid marsh sediment accretion. Pioneer colonization 
occurred in two patterns: prograding fringing marsh, and coalescence of roughly circular 
clonal patches of alkali-bulrush and Pacific cordgrass.  Coalescing colonies and fringing 
marsh merged into effectively continuous marsh by 2002.  Notably, clapper rails began 
breeding in the local vegetation before marsh cover became closed, and before tall semi-
evergreen subshrubby vegetation of high marsh (gumplant, pickleweed) developed 
significantly.  The recent marsh vegetation of the Bahia lagoon and channel are shown in 
Figure 1.  
 
This conceptual model for early brackish marsh succession is modified by vegetation and 
topography designs for of the Bahia Wetland Restoration Project, particularly the East Unit 
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(Central Bahia and Mahoney Spur). The topography and vegetation of the site will be 
engineered to accelerate the early successional processes after tidal restoration. The 
conceptual vegetation designs for these patterns are illustrated in Figure 2. Topographic high 
mid- to upper intertidal areas are proposed to be “pre-vegetated” during a phase of non-tidal 
water management, so that tidal restoration will begin with substantial established alkali-
bulrush and pickleweed-dominated vegetation.  Key vegetation elements include localized 
high marsh along creekbank ridges (emulating natural levee patterns in mature tidal marshes, 
and scattered “nuclei” or founder colonies of alkali-bulrush scattered over mid-intertidal 
mounds.  Graded wide platforms approaching Mean High Water would be partially 
vegetated with picklweed and alkali-bulrush at the onset of tidal restoration.   
 
The successional model for West Bahia marsh vegetation forecasts slow expansion of alkali-
bulrush marsh and cordgrass into mudflat and shallows, where tidal range and sedimentation 
are expected to be subdued relative to Central Bahia. Very little marsh development is 
expected within the first five years after tidal restoration.  Mudflats and shallow lagoon 
conditions are expected to persist at much of West Bahia, where tidal range and 
sedimentation are likely to be subdued for a period of time that is difficult to predict, but is 
likely to be prolonged well beyond the early stages of marsh succession at the East Unit. 
Most brackish marsh in the first decade of West Bahia tidal restoration is expected to occur 
as fringing brackish marsh and high marsh transition zones along the south shore, where 
tides will again contact the native terrestrial vegetation of hillslopes and sloping valleys. 
 
Vegetation management actions proposed also include some localized planting and seeding 
of native perennial grassland at some terrestrial edges; limited planting or inoculation of 
vernal marsh propagules in seasonal wetlands, and source reduction of wetland weed 
populations, such as perennial pepperweed.  Disturbance of seasonal wetland vegetation 
normally results in at least several years of highly unstable patterns of patchy species 
abundance, and rapid species turnover or shifts in dominance.  Generally, perennials like 
creeping wildrye and common spikerush can gradually outcompete and replace non-native 
seasonal wetland vegetation if they can establish initially, and are free from disturbance by 
excessive grazing, cattle trampling, or severe intermittent drought.  Mature vernal marshes 
and alluvial grasslands at Sears Point support extensive turfs dominated by spikerush, rushes, 
and creeping wildrye. Successional undisturbed seasonal wetlands (released from grazing and 
excessive drainage) adjacent to eastern Olive Avenue (Novato) exhibit strong dominance by 
spreading patches of these species as well.   These bayland examples may be treated as 
models for mature restored seasonal wetland vegetation at Bahia.  
 
The spatial pattern and scale of vegetation sampling, and vegetation monitoring methods, 
must be adapted to the patterns and rates of marsh vegetation development associated with 
early marsh succession described in these conceptual models of the Bahia Wetland 
Restoration units.  Without fitting sampling strategy and methodology to the types, patterns, 
and dynamics of vegetation observed in the time-frame of monitoring, vegetation 
monitoring would provide only data with weak interpretive or predictive value.  
 
4.0  VEGETATION MONITORING OBJECTIVES 
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The recommended overall goals of the vegetation monitoring plan for the Bahia Wetland 
Restoration Project are: 
 

(1) to provide objective data on the rate,  pattern, and dynamic composition of 
vegetation at least during early stages of ecological succession following  
restoration actions;  
 
(2) to provide some basic relevant data on vegetation’s structural characteristics 
relevant to wildlife habitat; and  
 
(3) to provide essential or practical data for adaptive management of the site’s 
vegetation.  

 
Specific objectives for monitoring are described in relation to the distinctive vegetation 
management units of the project, following the vegetation management plan, as discussed 
below. No specific regulatory criteria, formats, or performance criteria are assumed for the 
vegetation monitoring plan, based on pre-proposal discussion with MAS.  
 
MAS has recommended that the vegetation monitoring focus on the first five years of the 
project, owing to limited project resources and commitments for monitoring.  The first five 
years of tidal marsh succession will probably result in some significant changes, the first five 
years represents only the earliest stages of marsh succession, even in the most rapidly 
advancing marsh-mudflat transitions. Monitoring data limited to this period would not be 
able to test whether project objectives are met, or are likely to be met.  The monitoring 
methods proposed in this plan are intended to be basic enough so that it may be feasible to 
continue monitoring with at least irregular intervals for long after the first five official 
monitoring years.  Most information about the long-term tidal marsh vegetation dynamics 
will not be evident until at least 10 to 20 years after tidal restoration.  Most marsh formation 
will probably occur in the East Unit in 5 to 15 years after restoration, and well after than in 
West Bahia.  Long-term continuity of vegetation monitoring, rather than intensity of data 
collection and analysis, is most valuable for understanding tidal marsh restoration.  
 
Specific vegetation monitoring objectives for the main units of the Bahia Wetland 
Restoration Project are described below. They are divided into near-term vegetation 
monitoring objectives (to 5 years) and optional long-term monitoring objectives, based on 
estimates of vegetation conditions within stages of succession realistically expected within 
this time-frame. 
 
East Unit (Mahoney Spur and Central Bahia).  Key objectives for monitoring vegetation 
of the East Unit are 
 

• Measuring the cumulative cover of marsh vegetation, and its rate of (clonal) spread  
• Measuring coarse-scale colonization (density and distribution of new colonies as 

patches detected in aerial photographs) 
• Measuring patch size of continuous vegetation cover 
• Measuring vegetation height of alkali-bulrush and high marsh, as wildlife habitat 
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• Documenting changes in species richness (number of plant species) and their relative 
abundance.  

 
West Bahia 
 

• Measuring linear extent and width of fringing tidal marsh 
• Measuring the cumulative cover of marsh vegetation, and its rate of spread 
• Documenting changes in species richness (number of plant species) and their relative 

abundance, particularly in terrestrial ecotones of high marsh. 
 

Seasonal Wetlands 
 

• Measuring cover of native and non-native seasonal wetland plant species  
 
 
5.0  VEGETATION SAMPLING STRATEGY AND METHODS 
 
The recommended vegetation sampling strategy applies a combination of aerial 
photographic data collection, GIS analysis, and ground-based sampling methods. The 
combination of these two data collection approaches is the most cost-effective way of 
providing accurate, comprehensive, site-wide monitoring of vegetation dynamics. The 
descriptive, interpretive and predictive value of purely ground-based vegetation sampling 
methods (e.g. sampling small numbers of labor-intensive transects or permanent plots to 
measure cover) is very limited. Aerial photography interpreted without adequate ground-
based surveys can be subjective and prone to inaccuracy, limiting its value for measuring 
long-term change. (“Ground-based” and “terrestrial” methods are synonymous, but 
“ground-based” is used here to avoid confusion between “wetland” and “terrestrial” 
vegetation, which are both treated with “terrestrial” sampling methods.) 
 
Aerial photography and GIS. Aerial photographic interpretation and measurement is the 
only practical approach for providing meaningful data about the distribution and abundance 
of sparse, irregularly distributed patches of tidal marsh vegetation in early stages of 
colonization and spread, particularly for large sites. Analysis of aerial photography can be 
used to measure overall rates of marsh vegetation spread over large areas, and document 
significant changes in pattern, such as coalescence of discrete small pioneer colonies to 
consolidated stands of marsh.   
 
The ability to derive meaningful quantitative vegetation data from aerial photography 
depends on high-resolution, low-altitude orthophotos using either color or false-color 
infrared film, or digital color photography, during optimal seasonal stages of vegetation 
development. False-color infrared film is preferable for distinguishing vegetation types and 
small vegetation patches over predominantly mineral substrate backgrounds (like mudflats or 
graded soils), but true color aerial photography can be equally useful if it is interpreted with 
thorough ground surveys.  Black and white photography provides very limited ability to 
delineate and classify vegetation types, even with ample ground survey data. Aerial 
photographs provide the raw data for delineation of classified vegetation patches using GIS.  
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The number of discrete patches (colonies) of marsh vegetation, and their areas, are readily 
quantified in GIS. Analysis of delineated vegetation patches provides accurate estimates of 
the variability and parameters for the cumulative marsh vegetation cover, marsh vegetation 
spread, and frequency distribution of size-classes of marsh colonies. These are among the 
most ecologically significant variables that are direct expressions of basic ecological 
processes driving marsh succession. GIS analysis of accurately interpreted aerial 
photography generates accurate and easily-understood static vegetation maps, and maps of 
dynamic vegetation change.  Such maps are very useful for monitoring reports used by the 
general public, resource agencies, and scientists.  
 
Ground-based vegetation methods. Ground-based vegetation surveys are essential for 
accurate interpretation of aerial photography, and delineation of distinct types of vegetation.  
Ground-based survey methods are also essential for useful information about the location of 
invasive wetland weed populations at early stages of spread, when they are not detectible 
from aerial photographs.  In early stages of tidal mudflat-marsh succession, physical access 
to most vegetation for terrestrial vegetation measurement techniques is infeasible or 
extremely inefficient and hazardous.  Terrestrial vegetation methods in early tidal marsh 
succession are practically focused on the upper end of the fringing marsh shoreline (high 
marsh, upper middle marsh zone).   
 
Because terrestrial vegetation sampling is labor-intensive, it has a poor track record for 
continuity in long-term vegetation monitoring of wetland restoration sites. Relatively few 
wetland restoration projects have maintained consistent levels of effort necessary to establish 
periodic transects with adequate sampling intensity to quantify and interpret long-term 
change.  
 
Ground-based methods include: 
 
 (1) Fixed perspective photography.  Fixed-perspective wide-angle photography 
from permanently marked plots or points provides useful qualitative interpretive data on 
many vegetation characteristics. Over time, repeated fixed-perspective photographs of 
vegetation provide a very important and cost-effective method for tracking and 
demonstrating subtle long-term vegetation changes, and supplementing the value of aerial 
photography and quantitative terrestrial vegetation measurement methods.  Because it is 
infeasible to measure all relevant vegetation variables, a long-term visual record of vegetation 
change can significantly improve the accuracy of interpretation from data and analysis.  
Photomonitoring stations should always record descriptive notes about vegetation within 
view (effectively “releves”, species lists with rank abundance for boundless plots, 
supplemental narrative comments; Bonham 1989) at each photo recording date.  
 
 (2) GPS mapping of plot/transect locations and rare plant populations. GPS 
(global positioning survey) provides relatively accurate geographic point-data for recovering 
positions of sampling locations (plots, transects) and occurrences of plant populations of 
interest to management, such as rare native plants or discrete colonies of invasive weeds.  
GPS data are incorporated in GIS maps of vegetation as layers. 
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 (3) Wandering transects and searches for targeted species.  Intensive spatial 
sampling of small areas within large sites generally fails to provide useful data about 
infrequent species that may be very important to vegetation objectives and adaptive 
management, such as detection of small or inconspicuous founder populations of invasive 
weeds, or rare native species. Comprehensive surveys (systematic visual inspection of all 
vegetation with a study area) are usually infeasible because of time and cost constraints.  As 
an intermediate approach, wandering transects are meandering, are semi-random 
(haphazard) “foraging” surveys for targeted searches of species occurrences within potential 
habitats. They are located within stratified (pre-classified) blocks of relatively homogeneous 
vegetation.  Wandering transects are used to sample the following types of data useful for 
monitoring of young marsh restoration sites: 
 

• relatively complete plant species lists,  
• rank abundance and frequency of widespread species,   
• frequency and location (GPS) of rare native plants, and  
• frequency and location (GPS) of locally rare (founder) populations of invasive 

plants.  
 

At the Bahia site, wandering transects would be applicable to the dredge disposal site’s 
seasonal wetlands, and wide high tidal marsh-terrestrial ecotones.  
 
Permanent plots.  Permanent plots (Bonham 1989) are used to take repeated 
measurements of vegetation at fixed locations.  They beused to track vegetation change over 
long periods of time. Plots are marked with stakes where substrates are stable; where 
substrates are unstable, GPS points may be substituted.  Permanent plots may be sampled 
directly as single replicates for vegetation variables (permanent quadrats), or they may be 
used to define larger plots for internal “nested” sampling using smaller, randomized, non-
permanent replicate quadrats within them. Randomized multiple quadrats can be used for 
inferential statistical analysis of vegetation data. Permanent plots would be useful at the 
Bahia project for recording both short-term and long-term changes. Because large numbers 
of replicated permanent plots require labor-intensive data collection, and because most of 
the restoration area will consist of unstable substrate, only a few representative permanent 
plots are recommended at the upper edges of the restored tidal marsh. 
 
Permanent plots can also be used to make direct measurements of clonal plant patches, 
generating simple, important data that can be used to estimate rates of spread, and time to 
achieve dominance.  
 
Permanent transects.  Transects are useful for quantifying change in vegetation across 
environmental gradients, such as marsh elevation gradients at the upper landward shoreline, 
or along the edges of channels.  Permanent transects allow for detection of long-term change 
in vegetation along environmental gradients. They are not unbiased or efficient as sampling 
units to estimate means of area-wide vegetation variables, and they should not be used 
instead of stratified random sampling of quadrats to estimate parameters such as vegetation 
cover, height, or density.  For short-term vegetation change in early tidal marsh succession, a 
few permanent transects would demonstrate dynamic zonation of the upper marsh edge. 
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This would not be essential for large-scale interpretation of the site vegetation, but would be 
useful for documenting the development of critical sub-habitats, such as high marsh used as 
high tide escape cover for wildlife. A small number of permanent transects would achieve 
this along the accessible southern shorelines of West Bahia and Central Bahia.  Transect 
locations should be selected to represent relatively homogeneous areas, because only a small  
number of transects would be allowed by monitoring budgets; randomized multiple transects 
may not be feasible.  
 
Sampling techniques and variables.  Cover, a measure of vegetation abundance, is the 
most widely used vegetation variable.  The most efficient objective quantitative technique for 
vegetation cover data in tidal marshes is the line-intercept method (Bonham 1989). Subjective 
(ocular) estimates of cover-classes of vegetation can be used to describe vegetation for 
purposes of classification (typing), but it is invalid to use them for inferential statistical 
analysis about vegetation change.  Consistency of cover-class ranks varies significantly 
between observers, and even with individual observers in different types of vegetation.  
Line-intercept technique is recommended for repeated randomized samples used for data 
analysis.  Cover-class estimation is recommended for vegetation descriptions of large or 
boundless plots covering large areas (releves). For vegetation mapping, cover-class estimates 
in large plots would be useful. For transects or stratified random plots, line-intercept 
sampling should be used.  
 
Plant height is another potentially important variable to measure in certain sub-habitats of 
tidal marshes because it is ecologically significant for wildlife habitat. Measurements of cover 
and plant height are recommended for wildlife habitat assessments of tidal marsh vegetation 
in permanent transects. Density is (number of individuals or modules of plants per unit 
area) is not recommended as a variable for Bahia because it is extremely labor-intensive to 
measure, and would not provide significantly more information than cover.  

 
6.0 MONITORING PROGRAM FOR BAHIA RESTORATION UNITS 
 
6.0 Whole-site aerial and ground photography.  Color or false-color infrared aerial 
photography should be flown at low altitude in the first growing season after tidal 
restoration.  Permanent fixed-perspective ground photo stations should be distributed along 
all accessible shoreline areas along West Bahia and Central Bahia, and at least three fixed-
perspective photo stations should be included for Mahoney Spur and northern shores of 
West Bahia. Precise locations of photo stations should be selected after tidal restoration is 
initiated, to capture significant areas of regenerating vegetation and also include 
representative unvegetated mudflats or subtidal shallows.  Intervals between photo stations 
should minimize gaps, and cover the entire accessible shoreline length. Wide-angle 
photographs are recommended. Vertical close-up photos of ground vegetation adjacent to 
photo stations is also recommended.  Narrative descriptive vegetation accounts for photo 
stations is recommended.  
 
If project budget allows, whole-site aerial photography should be included for the second 
and fifth year at minimum.  Faster vegetation change is expected for Mahoney Spur and 
Central Bahia, so annual aerial photography (either project-specific or coordinated with 
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other aerial photo surveys) is highly recommended.  Minimizing gaps between color aerial 
photo survey years after year 5 (maximum 2 to 3 year gaps) facilitates accurate interpretation 
of low-resolution/high altitude images from other sources in non-survey years.  
 
Analysis of aerial photography in GIS should include classification of all marsh in terms of 
dominant plant species. During early succession, fringing marsh continuous with the 
shoreline should be sampled separately from isolated mudflats colonies of vegetation. Photo 
interpretation should be verified by reference to ground photo monitoring stations, 
descriptive notes, and wandering transects. All marsh vegetation patches should be 
delineated and classified in GIS. 
 
6.1.   East Unit (Central Bahia, Mahoney Spur) 
 
The East Unit will consist of a mix of new mudflat and regenerating pre-established brackish 
marsh vegetation during the first year of tidal restoration.  Monitoring of vegetation should 
include the following sampling methods: 
 

• Delineation of vegetation types (GIS).  Vegetation in aerial photos should be 
classified by dominant species of each patch (interpreted from ground surveys, 
photos). Vegetation associated with constructed marsh features (marsh nuclei, 
creekbank ridges, marsh platforms) should be identified with subordinate 
classifications as GIS layers.  

 
• Wandering transects. The entire shoreline of the East unit should be surveyed on 

foot, segmented to a series of wandering transects for maximum coverage.  Plant 
species frequency should be estimated from transects.  GPS locations of invasive 
plant populations and uncommon to rare native plants should be recorded.  Where 
sharp discontinuities in vegetation occur within transects, releves (Bonham 1989; see 
also fixed-perspective photomonitoring) are recommended to provide semi-
quantiative descriptions of unique stands or large aras of relatively homogeneous, 
distinct, vegetation.  

 
• Fixed-perspective photomonitoring stations. These stations would be selected in 

the first growing season after tidal restoration, to maximize coverage of the shoreline 
and representation of vegetation.  Photography should be taken in the same week 
during April (early emergence) and August each year.  In drought years, an additional 
photo series is recommended to document dieback of alkali-bulrush between April 
and July, before foliage is completely dead. Descriptive notes for releves should be 
recorded at each photomonitoring station.  

 
• Permanent transects (Optional).  Two or three permanent transects should be 

established, extending from lowered levees, across new high marsh gradients, to the 
lower edge of marsh vegetation. Where the gradient includes terrestrial vegetation, 
terrestrial vegetation of the highest elevation point should be included in the 
transect. The edge between mudflat and vegetation should be marked with a 
permanent stake at the end of each transect each sample year. Transects should be 
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sampled at least in years 1, 2 or 3, and 5, but preferably each year until year 5.  Line-
intercept samples should be made at intervals of 1 to 2 meters or more, depending 
on the steepness of the gradient. Preliminary sampling should determine appropriate 
sampling intervals. Porewater soil salinity should be measured for intertidal marsh 
zones with saturated or flooded substrate.  

 
6.2. West Bahia 
 
Vegetation monitoring for West Bahia would differ from the East Unit mostly in terms of 
the proportional monitoring effort for shoreline vegetation compared with open mudflat or 
open water areas.  Little or no GIS/aerial photo analysis of vegetation would be expected for 
the majority of West Bahia within the first 5 years at least, unless subtidal stands of Ruppia 
maritima are detectible in low-turbidity conditions.  Aerial photo interpretation of restored 
marsh during the first 5 years would very probably focus on development of narrow fringing 
marsh along the terrestrial (south) shoreline, and development of terrestrial ecotones with 
marsh.  Lower effort needed for aerial photo interpretation and vegetation mapping may be 
compensated by slightly increased effort in ground-based surveys along the marsh edge.  
 
The emphasis on ground-based vegetation monitoring would be on permanent transects and 
wandering transects.  Wandering transects should cover the entire shoreline (entire 
fringing marsh band up to and including lower edge of terrestrial vegetation) for at least 3 of 
the first 5 years, for detection and recording GPS locations of infrequent species 
(rare/uncommon native plants, invasive species), and recording of releves to describe 
distinct, homogeneous blocks of vegetation (with GPS locations), to aid in aerial photo 
interpretation. Annual wandering transects are recommended. Optional permanent 
transects should be located to represent at least two examples of transitions between steep 
oak woodland/grassland and tidal marsh, and two examples of transitions between seasonal 
wetland or mesic vegetation patches where valleys and ephemeral stream mouths contact 
tidal marsh.  Line-intercept measurements should be sampled at intervals along transects.  
Soil porewater salinity (and surface water salinity) should be sampled at each interval.  
 
6.3. Seasonal wetlands 
 
Monitoring of seasonal wetland vegetation at the dredge disposal site will not rely primarily 
on aerial photo interpretation of vegetation because of fine-scale, heterogeneous vegetation 
patterns (small and variable patch size) and relatively high plant diversity. Permanent 
photomonitoring stations should include the edges of the site, and edges of the seasonal 
pools.  Permanent large plots within pool areas and grassland areas should be established 
and staked. The precise plot size and number appropriate for the site should be determined 
through preliminary sampling, so that relatively homogeneous blocks of vegetation are 
represented in single large or multiple small plots (stratified sampling).  Rank cover-
abundance classes of all plant species should be recorded at two times each sample year, 
during late aquatic phase (spring-flooded pools), and during late drawdown phase when 
plants are either fruiting or flowering.  If budget allows, stratified random sampling of line-
intercept “quadrats” within permanent plots is recommended.  Again, sampling intensity 
should be adjusted by preliminary sampling to assess variability of the vegetation: if 
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vegetation is relatively homogeneous within plots, smaller numbers of line-intercept 
“quadrats” may be employed. Single seasonal samples will not be sufficient to identify 
species present and record significant changes in relative abundance between early and late 
spring. April and June are recommended months for sampling. Sampling should be at least 
conducted in the first year after grading/inoculation or planting, in year 2 or 3, and in year 5.  
Annual sampling is recommended.  
 
7.0 Data analysis, presentation, and reporting 
 
Most comprehensive information about the project’s vegetation will be analyzed and 
presented through GIS vegetation maps.   GIS vegetation maps based on aerial photography 
should display polygons representing all detectable occurrences of: 
 

• Each terrestrial or wetland vegetation type based on dominant species (modified 
Keeler-Wolf and Sawyer 1995), adapted for site-specific assemblages or significant 
density-classes of vegetation types (subjective estimates).   

• Cover-classes of mudflat, channel, shallow open water 
• Patches of invasive non-native plants 
• Patches (or points) of rare or uncommon native plants 
• Constructed marsh restoration features (non-vegetation data layer) 

 
GIS maps after the initial year of data collection should be accompanied by analysis of data 
on changes between years of vegetation mapping. The GIS analysis should include: 
 

• Measurement of radial (lateral) spread of vegetation edges of fringing tidal marsh, 
marsh nuclei 

• Change in the density (number/area) of pioneer mudflat colonies of tidal vegetation 
(marsh nuclei and spontaneous colonies) 

• Cumulative vegetation cover by type, and total tidal marsh vegetation cover 
 

Additional analysis, if feasible for monitoring budgets, should include quantification of 
variation in tidal marsh zone width over time, size-class distribution of marsh patches 
(measurement of shifts between colonization and coalescence/consolidation of marsh), and 
tracking the fate of marsh nuclei (survivorship, coalescence).  Analysis of marsh growth rates 
in “treated” (nucleated) and “untreated” (open mudflat) areas of equivalent average initial 
elevation would be useful for testing hypotheses about the ability to accelerate marsh 
succession with minor, local topographic modifications. 
 
Data from permanent transects along tidal marsh gradients (variation in plant cover and 
vegetation height along tidal marsh elevation gradients) should be presented graphically, with 
emphasis on change in horizontal position of vegetation types (dominance classes) within 
zones.  Height variation of vegetation (canopy height) along the gradient should also be 
included as average absolute height above ground surface, and relative height in relation to 
tidal datums.  Permanent plot data from seasonal wetland pools and grassland should be 
summarized as a table representing ranges (not means) of cover-class values, or means and 
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standard deviations of quantitative cover values of each species. Soil salinity data should be 
presented with transect data.  
 
Data analysis on tidal marsh species diversity is not necessary for the earliest, unstable stages 
of tidal marsh succession in this region (including the first 5 years), when a only a few 
dominant species compose the vegetation.  Similarly, species diversity measurements in the 
unstable plant assemblages of the young high marsh zone would have little predictive value.  
Species diversity measurements would be potentially useful after the vegetation stabilizes 
physically and in dominance (past year 5).  Species richness (wandering transect data) and 
mapping of uncommon plants should provide sufficient information about species changes 
in the earliest stages of marsh succession.  
 
Monitoring reports should include narrative descriptive accounts of the current status of 
vegetation, variation within vegetation types, and significant changes in vegetation since the 
previous monitoring report.  Significant events (storms erosion or deposition events, 
droughts, floods, etc.) should be incorporated in vegetation accounts.  Ecologically 
significant and unanticipated changes in vegetation that are not adequately represented by 
established data collection protocols should be noted in reports, and recommendations 
should be made to adapt monitoring (sampling locations, intensity, intervals, methods, etc.) 
to ensure that significant ecological changes are documented.  
 
Draft monitoring reports should be submitted to the lead agency (either Marin Audubon 
Society or a delegated representative agency, such as the California Department of Fish and 
Game) by October 15 of each monitoring year, to be subject to discretionary scientific peer 
review, agency comments, and revisions.  Final monitoring reports should be submitted to 
the lead agency by December 31 of each monitoring year.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



 
 
Peter R. Baye, Ph.D.                                                                                                                       Marin Audubon Society 
Coastal Plant Ecologist   Bahia Wetland Restoration Project 
baye@earthlink.net  Vegetation Monitoring Plan 

15 

 
 
 
 
 
 
 

LITERATURE CITED 
 
Baye, P. 2005.  Draft Vegetation Management Plan - Bahia Wetlands Restoration Project. 
Prepared for Marin Audubon Society, Mill Valley, California 
 
Bonham, C.D. 1989.  Measurements for Terrestrial Vegetation. John Wiley and Sons. 
338 pp. 
 
Keeler-Wolf, T. and J.O Sawyer. 1995. A Manual of California Vegetation. California 
Native Plant Society, Sacramento, California. 
 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



Peter R. Baye, Ph.D.                                                                                                                       Marin Audubon Society 
Coastal Plant Ecologist   Bahia Wetland Restoration Project 
baye@earthlink.net  Vegetation Management Plan 
 

Peter R. Baye, Ph.D. 
Botanist, Coastal Plant Ecologist 

33660 Annapolis Road                     
Annapolis, California 95412 

 
 
         (415) 310-5109                                                                 
baye@earthlink.net 
 

  
Bahia Wetland Restoration 

Project  
Vegetation and Habitat 

Management Plan 
DRAFT 

 
 

 
 

(Recent brackish tidal marsh and channels, alkali-bulrush dominant, with local 
patches of cordgrass; breeding 
clapper rails present. Silted Bahia “lagoon”, marsh habitat reference site for 
restoration. June  2005)  

 
 

Prepared for: 

 
Marin Audubon Society 

P.O. Box 99 
Mill Valley, CA 94942 

 
July 2005 

 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



 
 
Peter R. Baye, Ph.D.                                                                                                                       Marin Audubon Society 
Coastal Plant Ecologist   Bahia Wetland Restoration Project 
baye@earthlink.net  Vegetation Management Plan 
 

1 

 
 

CONTENTS 
 
Executive Summary 
 
1.0 Scope and Purpose of Vegetation Management Plan 
 
2.0 Biogeographic setting of the Bahia Wetland Restoration Project 
 
3.0 Existing vegetation and habitats: status and trends 
 
4.0   Vegetation and habitat objectives for Bahia Wetland Restoration. 
 
 4.1. Eastern Unit vegetation/habitat objectives 
 4.2. West Bahia vegetation/habitat objectives 

4.3. Derelict dredge disposal site – seasonal wetland vegetation/habitat objectives 
  
5.0   Management of tidal marsh succession: East Unit 
 
 5.1 Conceptual design elements of vegetation: East Unit 
 

5.1.1. Constructed alkali-bulrush marsh 
5.1.2. Marsh nuclei 
5.1.3. Creekbank high marsh ridges 
5.1.4. Perimeter levee: high marsh conversion 
5.1.5. Managed interim nontidal brackish marsh: tidal marsh “primer” 
5.1.6. Optional native plant reintroductions 

 
6.0.  Management of tidal marsh succession: West Bahia 
  
7.0.   Management of seasonal wetlands: former dredge disposal site 
 
8.0  Conceptual model of vegetation succession after restoration 
 
 8.1. East Unit: Central Bahia and Mahoney Spur 
 8.2. West Bahia 
 8.3. Seasonal wetlands 
  
10. Selected preventive and corrective actions for vegetation management 
 
Literature cited................................................................................................................................. 
 
 
 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



 
 
Peter R. Baye, Ph.D.                                                                                                                       Marin Audubon Society 
Coastal Plant Ecologist   Bahia Wetland Restoration Project 
baye@earthlink.net  Vegetation Management Plan 
 

2 

 
 
 
 
 
Figures  
 

Figure 1.  Project site location 
 
Figure 2.   Schematic representation of conceptual design elements for early-
succession vegetation and habitat at the East Unit, plan view 
 
Figure 3.  Alkali-bulrush and cordgrass marsh on constructed upper intertidal marsh 
terrace  
 
Figure 4. Marsh nuclei and creekbank high marsh ridges in relation to mudflats and 
channel. 
 
Figure 5.  Marsh nuclei: schematic cross-section 
 
Figure 6.  Creekbank high marsh ridges 
 
Figure 7. Seasonal wetlands, derelict dredge disposal site 
 
 

Appendices 
 

Appendix 1: Ground photography of vegetation and habitat, Bahia site and vicinity  
 
Appendix 2: Description of existing vegetation units and vegetation types  
 
Appendix 3:  Implementation schedule and outline of vegetation management 
activities  
 
Appendix 4: Wetland planting guidelines 
 
Appendix 5: Water management for nontidal brackish marsh  
 
Appendix 6: Management of non-native wetland weeds 
 
Appendix 7: Native seasonal wetland plants, Northwestern San Pablo Bay 

 
 
 
 
 

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



 
 
Peter R. Baye, Ph.D.                                                                                                                       Marin Audubon Society 
Coastal Plant Ecologist   Bahia Wetland Restoration Project 
baye@earthlink.net  Vegetation Management Plan 
 

3 

 
 
 
 
 
Executive Summary  
 
The Bahia Wetland Restoration Project will restore a subsided diked bayland to a major 
contiguous block of brackish tidal marsh (over 300 acres) in the southwestern Petaluma 
Marsh, Marin County, south of Black John Slough.  The project site is adjacent to the Bahia-
Toy (Greenpoint) Marshes, one of the only major breeding North Bay populations of 
California clapper rails (Rallus longirostris obsoletus) that have persisted throug the 1990s to the 
present.  A primary goal of the project is to generate abundant suitable brackish tidal marsh 
vegetation with suitable structure to serve as complete habitat for clapper rails, and support 
rapid, major expansion of breeding clapper rail populations from south of the site.   
 
The project site is contiguous with some intact terrestrial habitats, including mature oak 
woodlands, seasonal freshwater streams and marsh, and patches of grassland.  The site 
location affords an exceptional opportunity to link restoration of a complex tidal marsh 
directly linked to established native terrestrial plant communities.   
 
The existing diked baylands at the project site consist of brackish alkali-bulrush/saltgrass 
marsh and shallow perennial ponds (West Bahia unit), and a mix of seasonal pickleweed 
marsh, annual and perennial non-native grassland, and brackish seasonal saline flats and 
ponds (Central Bahia and Mahoney Spur units). The project site is adjacent to the mature, 
wide, fringing high tidal brackish marsh along Black John Slough, the Petaluma River. It also 
lies adjacent to young (1990s) brackish tidal marsh dominated by dense, tall alkali-bulrush 
that supports a growing local clapper rail population (Bahia Lagoon Marsh). The site also 
contains a derelict dredge disposal site supporting seasonal non-tidal marsh, with a mix of  
native and non-native vegetation.  
 
The primary vegetation and habitat goals for Central Bahia and Mahoney Spur are to 
promote rapid establishment marsh favorable for colonization by clapper rails.  The local 
vegetation model of young, suitable clapper rail habitat consists of mixtures of tall alkali-
bulrush and Pacific cordgrass vegetation in large patches near dense, sinuous tidal creeks, in 
proximity to tall subshrubby vegetation of high marsh.  This based in part on the recent 
vegetation succession at the adjacent former Bahia lagoon mudflats (now marsh), where 
clapper rails have rapidly colonized young marsh.  
 
Restoration of high pickleweed marsh with ample emergent high tide cover is also a 
vegetation/habitat goal for portions of the project. Mahoney Spur was presumed to support 
a substantial resident population of the salt marsh harvest mouse (SMHM) in its former 
nontidal pickleweed vegetation. Deep, prolonged (winter-spring) and complete submergence 
of all Mahoney Spur vegetation in 2004-2005 has probably reduced the resident SMHM 
population and habitat quality. 
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Near-term vegetation objectives for West Bahia include slower expansion of alkali-bulrush 
marsh and cordgrass into mudflat and shallows, where tidal range and sedimentation are 
expected to be subdued relative to Central Bahia.   Objectives for conserved seasonal 
wetlands (dredge disposal areas) include increased abundance and diversity of native 
vegetation, improved management flexibility to reduce mosquito production, and improved 
habitat for wading birds, waterfowl, and amphibians.  
 
Marsh vegetation restoration and management methods to achieve these habitat goals 
include:  
 

(1) interim nontidal water management to promote early establishment and 
spread of alkali-bulrush and pickleweed marsh vegetation over modified 
topography at Central Bahia and Mahoney Spur, prior to tidal breaching;  
 
(2) limited supplemental manual planting of topographic highs (soil mounds 
between Mean Tide Line to Mean High Water) to act as nuclei of expanding tidal 
marsh in open mudflats; and  
 
(3) limited supplemental manual planting of high marsh on constructed banks 
adjacent to channels, to act as high tide flood refugia for resident wildlife; 
 
(4) grading of existing weedy artificial upland fills to provide channelized 
platforms for brackish marsh and transition zones. 

 
Vegetation management actions proposed also include some localized planting and seeding 
of native perennial grassland at some terrestrial edges; limited planting of vernal marsh 
propagules in seasonal wetlands, and source reduction of wetland weed populations, such as 
perennial pepperweed. 
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1.0    Scope and Purpose of Vegetation Management Plan 
 
The purpose of this vegetation management plan (VMP) is to develop practical, low-cost, 
effective methods of establishing suitable tidal brackish marsh vegetation, and seasonal 
(nontidal) marsh, consistent with the wildlife habitat objectives for the Bahia Wetland 
Restoration Project (PWA 200_), Novato, Marin County, California (Figure 1).  The VMP 
emphasizes design strategies to develop suitable habitat for the federally endangered 
California clapper rail at the southeast end of the project site, next to existing clapper rail 
populations at the Bahia Homeowner’s Association Channel and Lagoon, which may be 
threatened by dredging.  The vegetation strategies were developed in coordination with the 
preliminary draft conceptual engineering and habitat restoration designs for the project, in 
collaboration with Philip Williams and Associates (Bob Battalio, Don Danmeier, Mark 
Lindley) and Point Reyes Bird Observatory (Nadav Nur). The Vegetation Management Plan 
[draft] has been prepared in advance of a final grading and engineering plan, and therefore 
includes only approximately estimated specifications for acreages and numeric values of 
planting units.  
 

2.0   Biogeographic setting of the Bahia Wetland Restoration Project 
 
The project site is a diked bayland, historic tidal marsh reclaimed for agriculture around the 
beginning of the 20th century, as were most of the tidal marshes of northern San Pablo Bay 
(Goals Project 1999).  The project site lies near the southern end of the Petaluma Marsh, the 
largest unreclaimed prehistoric tidal marsh complex in the San Francisco Estuary (Goals 
Project 1999; Atwater et al. 1979).  
 
The Petaluma Marsh is brackish (oligohaline to mesohaline), strongly influenced by 
freshwater discharges of the Petaluma River that reduce salinity of tidal waters along a 
gradient upstream of the river’s mouth at San Pablo Bay.  At the upstream end of the 
Petaluma River, dominant brackish marsh vegetation corresponds to that of the northern 
Napa Marsh, or western Suisun Marsh.  Near the Petaluma River mouth, tidal marshes 
approach the composition of northern San Pablo Bay salt marsh vegetation.  Tidal marshes 
between these ends of the salinity gradient vary subtly with position, but vary profoundly 
with short-term climate fluctuations.   
 
Marsh salinities of Petaluma Marsh can fluctuate significantly among years, 
depending on the amout and timing of rainfall.  Between-year variation in marsh salinity 
patterns can cause the the dominant marsh vegetation and species diversity to vary 
significantly between “dry” high-salinity years, and “wet” low-salinity years.  Alkali-bulrush 
(Bolboschoenus maritimus; syn. Scirpus maritimus) is one of the dominant species of the marsh 
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plain in “wet” years, but it can die back early in the growing season, or fail to emerge 
altogether, in “dry” years. Pickleweed (Sarcocornia perennis; syn. Salicornia virginica) and saltgrass 
(Distichlis spicata) persist in the vegetation throughout climate cycles, but dominate 
throughout the marsh plain in higher salinity years. The typical brackish marsh plain 
vegetation of Petaluma Marsh, therefore, is dynamic and unstable, within a natural range of 
variation. Alkali-bulrush and Pacific cordgrass (Spartina foliosa) also vary in relative abundance 
in the low brackish marsh zone along channels of Petaluma River marshes, with S. foliosa 
most abundant in more saline conditions, or after rapid pulses of mud accretion.   
 
The Bahia Wetland Restoration Project site’s geographic position within the Petaluma Marsh 
is significant in terms of potential restored tidal marsh vegetation, and habitat potential.  
These are strongly influenced by the sites’ position along variable salinity and sedimentation 
gradients, and adjacent land uses and vegetation types (section 3.1).  
 
Although the Petaluma Marsh still contains extensive plains of prehistoric brackish tidal 
marsh, almost all of the modern adjacent terrestrial ecotones (transitions to uplands along 
marsh edges) are either separated from tidal marsh by dikes, or they are agriculturally 
modified for cattle grazing or viticulture.  The majority of the eastern Petaluma Marsh edge 
consists of gently sloping alluvial plains, fans and deltas associated with Petaluma Formation 
sediments.  These supported historic grasslands, later converted to livestock pasture and 
more recently, vineyards.  In contrast, the western Petaluma Marsh borders steep Franciscan  
bedrock, supporting hillslopes with natural mixed evergreen forest dominated by oak 
and bay, as at the Bahia project site. The Baylands Ecosystem Habitat Goals Report (Goals 
Project 1999) noted that this subregion provides rare opportunities to restore natural tidal 
marsh/upland transitions near extensive brackish marshes, particularly oak woodlands.  
 

3.0  Existing vegetation and habitats: status and trends 
 
Project site and adjacent landscape units. The Bahia Wetland Restoration Project site is a 
333 acre subsided diked bayland, reclaimed from brackish tidal marshes south of Black John 
Slough, Petaluma Marsh (PWA 2004). It is bordered on its southern, landward side by intact 
terrestrial soils of hillslopes dominated by oak woodland vegetation, with coast live oak 
(Quercus agrifolia) and California bay (Umbellularia californica) prevalent near sea level, often 
with overhanging tree canopy at the diked marsh shoreline (Appendices 1, 2).  Ephemeral to 
seasonal streams and wetlands swales with shrub thickets, rush and sedge marsh (Juncus 
balticus, Carex obnupta or C. barbarae) drain to the diked marsh in valleys within the oak 
woodland.  The site borders relatively mature historic fringing tidal brackish marsh along 
Black John Slough, formed over former undiked mudflats during the 20th century.   
 
The diked baylands of the site itself are generally subsided below modern sea level (PWA 
2003), and support variable types of brackish non-tidal marsh vegetation (section 3.2).  The 
diked wetlands have undergone major recent changes from predominantly seasonal 
pickleweed marsh, to extensive perennial brackish to saline marsh (saltgrass, pickleweed, 
alkali-bulrush) and ponds with highly variable flooding regimes, and dynamic vegetation 
conditions (submerged wigeon-grass, brass-button flats and pans; Appendices 1, 2).   
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The diked bayland directly contacts terrestrial soils along its southern limits, except at the 
southwest end, where a steep bay mud dike, and a derelict dredge disposal pond separates 
the subsided bayland and the hillslopes.   
 
The XX acre derelict dredge disposal site at the supports a mixture of weedy non-native 
grassland (ryegrass and annual grasses, bull thistle) mixed with pickleweed, and freshwater 
seasonal wetlands. Bordering the southeast end of site is a levee along an artificial navigation 
channel to Bahia Lagoon. The Bahia Homeowners former “lagoon” and its navigation 
channel  have mostly infilled with fine sediment and brackish marsh.  (Appendices 1, 2)  
 
Potential restored tidal marsh vegetation: reference conditions.  The recent primary 
succession of mudflat to tidal marsh at the Bahia Homewners’ channel and lagoon (silted 
docks) indicates the patterns and processes of ecological succession are likely to prevail in 
the first decade after tidal restoration, once upper intertidal elevations are achieved. Alkali-
bulrush expanded rapidly over the Bahia lagoon mudflats in the mid-1990s, forming dense, 
tall emergent canopies exceeding the height of local high marsh vegetation 
(gumplant/pickleweed) by 2000, and continuous bulrush marsh by 2004. Cordgrass formed 
a minor component of the vegetation, restricted to lower channel banks. Pickleweed 
developed as a sub-canopy of alkali-bulrush, dominant only during summer dieback of alkali-
bulrush in some dry years.  Annual pickleweed (Salicornia europaea) was also a minor 
component of the vegetation.   
 
In contrast, the old (ca. 100 yr) fringing marshes of Black John Slough represent the 
potential “mature” local condition of tidal marsh, formed by long-term accumulation of 
brackish marsh peat under favorably gradual rates of sea level rise.  Because of uncertainties 
about the rate of accelerated sea level rise in the next 50 to 100 years, it is not possible to 
predict whether this mature, relatively stable condition would be reached by the restored 
tidal marshes of the project site.  
 
At the Bahia site, extensive but often steep terrestrial ecotones with tidal marsh are 
available for immediate “restoration”: the mature native terrestrial vegetation already exists, 
and restoration of tidal flows would regenerate the ecotone to new tidal marsh. In fact, much 
of the potential “ecotone’ is an abrupt edge, consisting woody tree and shrub canopy (mixed 
evergreen forest and oak-savannah with limited grassland) overhanging wetlands from north-
facing terrestrial hillslopes.  The broad alkaline/subsaline alluvial grassland associated with 
eastern and northwest Petaluma Marsh does not occur at Bahia. Some gently sloping wetland 
swales (rush-sedge wetlands), streams, and semi-open grasslands and scrub would become 
ecotonal with tidal wetlands at the eastern end of West Bahia. 
 
Potential vegetation-habitat relationships at the site.  The existing site is bordered by 
levees, and the eastern half of the site (Central Bahia and Mahoney Spur) dry by late 
summer, so that the site is surrounded by, and internalizes, erratic “upland” terrestrial 
habitat, extending close to Black John Slough.   The terrestrial components of the site 
provide efficient tidal marsh access to terrestrial predators such as raccoon and red fox, as 
well as coyote, indicated by frequent scat and tracks in dry mud, and on levees (P. Baye, 
unpublished data).  Tidal restoration can eliminate the unfavorable, unnatural interspersion 
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of uplands in tidal marshes, and regenerate deep, extensive, insular marshes with habitats 
remote from intensive terrestrial predation.  
 
Vegetation and land use at the terrestrial edge of the restored marsh may also be significant 
for long-term habitat quality of restored tidal marsh, and recovery of endangered or rare 
resident marsh wildlife.  High-order mammalian predators, such as coyotes, may be active in 
the mix of evergreen hardwood forest, grassland/savannah, with abundant prey (hare and 
juvenile deer), and absence of ranching activities that requiring eradication of coyotes.  This 
potential “refuge” for coyotes may help discourage future activity of red fox in restored tidal 
marshes, which would otherwise pose challenges for recovery of rare resident marsh wildlife, 
such as clapper rails.   
 
The eastern end of Bahia wetland restoration site (Central Bahia, Mahoney Spur) is directly 
adjacent to the largest contemporary breeding populations of California clapper rails in San 
Pablo Bay, in the brackish marshes along the southwestern Petaluma River to Bahia/Toy 
Marsh, including the relatively new Bahia channel/lagoon marsh (Evens 2004). These 
adjacent tidal marshes may supply a proximate source population for dispersal of clapper 
rails to suitably restored brackish marsh at the project site.  The eastern end of the site is also 
relatively close to tidal sources of suspended sediment and salinity, near the mouth of Black 
John Slough/Petaluma River (and Bahia navigation channel). The eastern end of the site 
(especially Mahoney Spur) also includes some of the highest initial elevations of the site to 
act as a substrate for intertidal mudflat and marsh.   These factors together indicate high 
potential for restoration of clapper rail habitat at the eastern end of the site, and suggeset 
priorities for restoration designs regarding the structure and distribution of restored brackish 
marsh and channels. 
      

4.0. Vegetation and habitat objectives for Bahia Wetland Restoration 
 
Vegetation objectives for Bahia Wetland Restoration Project are specific to each of its three 
component units, Mahoney Spur, Central Bahia, West Bahia, and the derelict dredge disposal 
site.  Broadly, vegetation objectives for Mahoney Spur and Central Bahia are similar enough 
to treat them together as an Eastern Unit (not to be confused with “East Bahia” peninsulas 
and lagoon, distinct from West Bahia.  The seasonal wetlands of the dredge disposal site 
comprise a distinct unit.  
 
The VMP assumes that the ultimate ecological aims of vegetation objectives are: 
 

• to support habitat for rare or endangered resident tidal marsh wildlife 
species (California clapper rail, California black rail, salt marsh harvest 
mouse, salt marsh common yellowthroat, San Pablo song sparrow; 

• to replicate natural ecosystem functions of successional tidal brackish 
marsh (trophic structure, productivity, geomorphic processes, 
biogeochemical processes) 

• to support native species diversity of plant, invertebrate, bird, fish, and 
mammal communities. 
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There are also subordinate, instrumental objectives for vegetation as physical tools to 
facilitate marsh-building processes and address engineering issues with tidal restoration.  
Brackish marsh vegetation should be used to stabilize substrate, facilitate sediment trapping 
and accretion of suspended marsh sediments, contribute directly to organic accretion of 
marsh soils, and damp excessive wave energy.  These practical objectives for vegetation 
apply to near-term, early stages of succession conditions (mudflat-marsh transition).  
 

4.1. Eastern Unit vegetation/habitat objectives 
 
The vegetation and habitat objectives of the Eastern Unit (Figure 1; Central Bahia 

and Mahoney Spur) follow directly from the description of potential vegetation-habitat 
relationships described in section 3.1.  Objectives for this unit are related to key inherent 
features of its position and site characteristics: (1) proximity to existing clapper rail 
populations; (2) relatively large areas with intertidal substrate elevations; and (3) close 
proximity to tidal sources of sediment and salinity from the Petaluma River.  The overall 
model for the Eastern Unit is the young brackish marsh supporting breeding clapper rails at 
the Bahia “Lagoon” (Appendix 3; section   ), which exhibited very rapid succession from 
mudflat to dense alkali-bulrush dominated brackish marsh.    

 
Thus, the overall ecological goal for vegetation in the Eastern Unit is to establish 

rapid primary brackish marsh succession, and achieve vegetation structure and 
abundance suitable for rapid colonization by clapper rails from Bahia Homeowners 
Channel and “Lagoon” marshes, and from lower Black John Slough. The proximate 
vegetation objectives are to establish extensive alkali-bulrush stands with sufficient 
density and height to enable rails to utilize them as cover during high tides, and as nesting 
habitat, in only a few years after tidal restoration.  Timing is an important aspect of 
vegetation objectives for the Eastern Unit: very rapid spread of tall alkali-bulrush stands, 
similar to (or faster than) the pace observed at Bahia Homeowner’s Lagoon, is desirable.   
 
Expected or “typical” clapper rail habitat features such as cordgrass-dominated channels, 
dense gumplant canopies above highest tide levels (flood escape habitat), and thick 
pickleweed, have not yet developed at the Bahia Lagoon, but clapper rails have established 
nonetheless in early stages of marsh succession.  The youthful marsh habitat in tall, dense 
alkali-bulrush there has evidently been sufficient for nesting and maintaining territories, 
despite the scarcity of tall high marsh vegetation (gumplant, tall-form pickleweed, which here 
is generally shorter and less dense than the dominant alkali-bulrush of the marsh plain).  
Therefore, the proximate vegetation criteria are aimed at Bahia Lagoon marshes as a primary 
reference site.  To increase the likelihood that vegetation structure would be supportive of 
clapper rails, some additional vegetation objectives focus on emulating natural patterns and 
structure of high marsh vegetation (erect, subshrubby gumplant-pickleweed) in relation to 
tidal channels, to a limited extent.   
 
Essential structural vegetation objectives for clapper rail habitat are:  
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(1) close proximity between productive foraging habitat (extensive 
mudflat/bulrush-cordgrass marsh edges, channel bank/bulrush-cordgrass edges), 
and escape cover (high-density, tall alkali-bulrush for normal tides; tall 
gumplant/pickleweed for extreme high tides); 
 
(2) Wide dispersion of high marsh suitable for nesting habitat and extreme high 
tide escape cover throughout banks of the new channel system (creekbank high 
marsh), not just near peripheral levees;  

 
The vegetation objective for wide distribution of small amounts of tall, dense high 
marsh vegetation along tidal creekbanks is essential to wildlife habitat quality.  High 
marsh lags behind development other brackish tidal marsh habitat types because it requires 
much longer for accretion of mineral and organic sediments to build them naturally.  Thus, 
high marsh often becomes a limiting factor for habitat suitability of rails (and other resident 
marsh wildlife) during “youthful” stages of tidal wetland restoration.  High marsh is 
otherwise limited for many years to scarce relict fills associated with peripheral levees, 
leaving many potential rail territories without escape or nesting cover.  Because rails tend to 
key territories to tidal channel systems, and because high marsh is naturally associated with 
local drainage and overbank deposition of sediment at channel edges, high marsh vegetation 
should be distributed along channel banks.  Placing high marsh used as escape cover far 
from creek-aligned territories (e.g., only at peripheral levees) may cause force rails to leave 
safe travel corridors and cross exposed marsh to reach escape cover during extreme flood 
events, increasing their risk of mortality from predation.  Insufficient internal creekbank high 
marsh may limit the “saturation” of otherwise suitable marsh habitat with rail territories, or 
may result in lower survivorship or nest success of rails.  
 
The East Unit vegetation objectives for clapper rails are likely to be consistent with those of 
the salt marsh common yellowthroat and the San Pablo song sparrow, particularly the 
objectives for creekbank high marsh vegetation.  Habitat values for these species would be 
expected to increase as the marsh plain matures, and more extensive creekbank high marsh 
develops.  Similarly, the East Unit vegetation objectives should be consistent with some 
general habitat requirements of the California black rail, but relatively higher salinity marsh 
vegetation at the East Unit, compared with West Bahia, would be expected to favor 
relatively higher abundance of clapper rails (viz. Bahia Homeowners Channel and Lagoon 
marsh).  
 
There are no corresponding goals in the East Unit for rapid development of extensive habitat 
for the salt marsh harvest mouse, which consists of high-intertidal pickleweed-dominated 
marsh with well-dispersed patches of tall high marsh vegetation and other associated 
halophytes (salt-tolerant plants). Vegetation objectives consistent with the habitat 
requirements of the salt marsh harvest mouse are limited to peripheral gradients with high 
marsh zones (primarily along the east end of the unit).  Cost and fill constraints preclude 
construction of extensive artificial high marsh platforms. There is also higher priority for 
grading fill to initiate naturally spreading, rapidly maturing low marsh in areas that would 
otherwise be low intertidal mudflat. Long-term vegetation/habitat objectives are to establish 
extensive, mature brackish marsh plains suitable for salt marsh harvest mouse habitat.  This 
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long-term objective may be limited by expected accelerated sea level rise, which may 
maintain pickleweed/alkali-bulrush marshes that flood too deeply and frequently to sustain 
viable populations of the salt marsh harvest mouse.  
 
Short-term stabilization objectives for vegetation in the Eastern Unit are to consolidate 
perennial vegetation cover along the projected high tide shoreline, develop extensive tall, 
fibrous or subshrubby (persistent) perennial marsh cover over most of the bed of the 
Central Bahia unit, and maintain dense, tall perennial marsh cover in Mahoney Spur, prior to 
tidal breaching, in managed non-tidal or microtidal water regimes, similar to some types of 
Suisun Marsh management.  The purposes of developing antecedent brackish marsh 
vegetation in nontidal, pre-breach conditions are:  
 

(1) to “prime” the site for immediate initiation of tidal marsh succession with 
vigorous, extensive clones of perennial, pioneer tidal marsh plants that can directly 
stabilize and colonize tidally restored substrates (within suitable intertidal elevation 
range);  
 
(2) To establish vegetative (clonal) populations of pioneer marsh species at 
intertidal elevations that would initially be too low (or too unstable) for 
seedling establishment; 
 
(3) To establish “sacrificial” persistent standing plant litter at tidal elevations too 
allow to allow survivorship, to provide bed and shoreline stabilization and 
roughness, increasing sediment trapping and frictional drag on wave propagation 
(reducing wave energy) in shallow water; 
 
(4) To establish discrete nuclei of radially expanding, accreting, coalescing 
marsh colonies throughout new mudflats, eliminating dependency on the high-risk 
seedling establishment stage;  
 
(5) To restrict fetch and efficiency of internal wind-wave generation. 
 

The principle plant species that would be able to act as efficient primary (pioneer) colonizers 
of both nontidal and tidal brackish marsh, and achieve these geomorphic/engineering 
functions, are perennial pickleweed and alkali-bulrush.  Both are readily recruited passively 
from naturally dispersed seed in fall, transported by bay water.  
 
Long-term vegetation objectives for the Eastern Unit are to achieve marsh vegetation 
composition, diversity, and structure similar to the more mature Black John Slough 
marshes, but without an accelerated schedule.  The pace of long-term marsh succession 
(after achieving proximate objectives) will depend on expected accelerated rates of sea-level 
rise that cannot be predicted with precision or confidence.  If mature marsh conditions are 
able to stabilize, and complex, dense tidal creek systems evolve, the long-term habitat 
objective for wildlife is to provide extensive, high-quality, stable habitat supporting 
populations of California clapper rail, California black rail, San Pablo song sparrow, 
salt marsh common yellowthroat, and the salt marsh harvest mouse, as well as more 
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common waterfowl, wading birds, invertebrates, and native estuarine fish.  Population 
densities of these species should be within the ranges found in lower Petaluma Marsh. 
 
Objectives for native wetland plant species diversity in the near-term are largely 
associated with the upper edge of the restored tidal marsh at Central Bahia, and primarily 
along terrestrial hillslopes.  The marsh plain is expected to remain too low (well below mean 
higher high water) to support the potentially higher diversity of brackish marsh plant species 
that are associated with mature tidal marsh topography.  Therefore, it would be premature to 
assign plant diversity objectives to the marsh plain until it develops mature microtopography 
and drainage, and thus becomes receptive to colonization by additional species.  
 
The upper edge of the restored marsh (high marsh -terrestrial ecotone), flooded by 
brackish water infrequently and irregularly during extreme astronomic tides and storm 
surges, can support either relatively species-poor native vegetation (dominanted by creeping 
wildrye, Leymus triticoides, saltgrass, and meadow barley, Hordeum brachyantherum), or species-
rich vegetation (brackish-freshwater marsh, alkali grassland with relatively low dominance by 
component species).  Natural terrestrial or alluvial soils (originating from uplands) affected 
by tidal salinity are likely to provide the highest native species diversity.  Only a short 
segment of the Central Bahia shoreline contacts terrestrial soils, so objectives for high plant 
species diversity are limited, compared with West Bahia, which supports an extensive 
terrestrial/bay edge.  Reworked bay mud fills along the high tide line (such as old levees) are 
likely to support a rich weed flora, and are better suited to high-dominance native species 
like creeping wildrye in terrestrial ecotones, or gumplant-pickleweed vegetation along 
lowered levee crests.  
 

4.2. West Bahia vegetation/habitat objectives 
 

West Bahia vegetation objectives reflect this largest unit’s lower substrate elevations 
(predominantly lower intertidal to subtidal), relative remoteness of tidal sources of 
suspended sediment and salinity, and greater constraints on tidal flows.  They also reflect the 
extensive natural terrestrial edge along oak woodlands and small freshwater swales and 
ephemeral or seasonal streams.  The overall goals for West Bahia are to establish a slow, 
gradual succession from shallow open water lagoon with interspersed marsh islets, to 
a matrix of brackish low marsh, higher pickleweed-saltgrass marsh patches, and 
enclosed large tidal ponds. West Bahia may also exhibit relatively damped tidal range 
because of tidal choking by the high fringing marshes of Black John Slough.  One example 
of this type of brackish tidal marsh and pond complex, including damped tidal range, is 
Lower Tubbs Island (at lower Tolay Creek), in the San Pablo Bay National Wildlife Refuge. 
Until recent failure of culverts (enabling increased tidal range), Lower Tubbs Island 
supported the largest population of California black rails in the San Francisco Bay National 
Wildlife Refuge Complex, and also supported large numbers of migratory waterfowl (Giselle 
Downard and Louise Vicencio, pers. comm.). 

 
Given the expected slow pace of marsh accretion at West Bahia, persistent high proportion 
of low marsh, and the high ratio of open water or pond area to marsh, wildlife objectives 
for West Bahia emphasize value to waterfowl, shorebirds, wading birds, and estuarine 
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fish.  Only limited and gradual colonization of West Bahia by rails and passerine birds is 
expected, possibly only after several decades, if at all.  The vegetation indicators of lower 
salinity observed within West Bahia in recent years (relative to the East Unit), indicate 
relatively more favorable long-term tidal marsh conditions for the California black rail. 
Therefore, habitat objectives for this species should be emphasized at shallow edges of West 
Bahia’s embayed shorelines where high tide cover will occur in natural terrestrial ecotones.  
 
Because West Bahia’s nontidal brackish wetlands have already spontaneously established 
“marsh islets” (discrete colonies of creeping alkali-bulrush) to act as nuclei of marsh 
expansion, the objective for this function is to retain existing alkali-bulrush colonies, and if 
feasible, initiate additional ones. 
 
Long-term objectives for plant diversity at West Bahia are limited to the terrestrial/high 
marsh ecotone, at the toe of the hillslopes where large gaps in the oak/bay tree canopy 
occur.  (Most coast live oaks and bay trees near sea level are expected to survive tidal 
restoration). Because of the steep slope prevalent along hillslopes, limited areas of high-
diversity high marsh ecotone are expected to develop.  Moist swales, ephemeral streams, and 
freshwater wetlands in narrow valleys are most amenable to development of high native 
plant species diversity at the edge of tidal influence. The intertidal marsh plain is expected to 
develop low plant species diversity for at least two decades, and probably longer.  
 

4.3. Derelict dredge disposal site:  
seasonal wetland vegetation and habitat objectives 

 
The general ecological objectives for the seasonal wetlands of the derelict dredge disposal 
site are to modify them to more closely resemble and function like certain types of natural 
seasonal wetlands historically present at the edges of Marin County tidal marshes, particularly 
where freshwater drainages, marshes or riparian woodland grade into brackish seasonal 
marshes and pools near the upper limits of tidal influence.  Examples of relatively natural 
(spontaneously regenerated) seasonal wetlands at edges of tidal marshes, both historic and 
contemporary, exist at a few locations at China Camp, and at a diked seasonal marsh north 
of Olive Avenue (Novato).  These and other examples may serve as reference sites for 
reintroducing native plant species at the Bahia seasonal wetlands.  Historic herbarium 
collections also indicate a number of species that were very likely components of tidal-edge 
seasonal wetlands.  Native species of rush, sedge, spike-rush, and some vernal pool 
plants (e.g., semaphore-grass, rayless goldfields, aquatic buttercup) compose natural 
seasonal wetland vegetation (Appendix 7  ).  Some of these species already occur in portions 
of the deeply flooded dredge disposal site. It would be highly desirable to alter the hydrology 
of the dredge disposal site, and the seed/bud banks in the soil, to promote prolonged 
submergence of short native seasonal wetland vegetation, followed by relatively rapid 
drawdown and desiccation in spring, similar to natural vernal pools and swales. 
 
The small dredge decant pond has established almost complete cover of broadleaf cattails, 
typical perennial freshwater marsh vegetation formed under seasonal wetlands conditions 
with very long hydroperiod (summer drawdown, effectively a perennial fresh-brackish 
marsh).  Objectives for this late-flooded, perennial-dominated “seasonal” wetland subunit 
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are to conserve essentially freshwater cattail marsh vegetation, and improve the ratio 
of open water (bare pond bottom) to cattail marsh, to increase habitat values for wading 
birds and waterfowl.  This subunit should be protected against conversion to brackish 
perennial marsh (bulrush) to conserve overall community diversity at the site.  
 
Specific objectives for the dredge disposal site’s seasonal wetlands are:  
 
 (1) to minimize the extent of non-native weedy seasonal wetland vegetation; 
 (2) to improve management of mosquito production; 

(3) to retain and expand native seasonal wetland vegetation, and increase 
diversity of native wetland plant species (based on reference sites and historic 
botanical documentation (Appendix 7); 
(4) to improve habitat for invertebrates, amphibians, reptiles, wading birds, 
shorebirds, and dabbling ducks; 
(5) to conserve local perennial freshwater marsh. 

Summary of Vegetation Objectives 
Bahia Wetland Restoration Project 

 
Unit      Proximate objectives   ultimate objectives 
    (near-term)     (long-term) 
 
Eastern Unit (Mahoney 
Spur and Central Bahia) 
(tidal wetlands) 
 
 

- “prime” early tidal marsh 
succession with pre-established 
perennial, pioneer brackish marsh 
vegetation 
 
- pre-establish pioneer marsh 
vegetation at intertidal elevations 
that would initially preclude natural 
seedling colonization 
 
-  establish “sacrificial” vegetation 
(drowned marsh with persistent litter) 
for bed stabilization and roughness 
 
- establish “nuclei” (marsh islets) of 
radially expanding, coalescing 
marsh colonies throughout new 
mudflats 
 
-  To restrict fetch and wind-wave 
generation 
 
- rapidly establish extensive alkali-
bulrush stands with sufficient density 
and height to enable clapper rails to 
colonize early in succession 

- achieve marsh vegetation 
composition, diversity, and 
structure similar to the more 
mature Black John Slough marshes 
 
- provide extensive, stable high-
quality mature brackish marsh 
habitat supporting clapper rails, 
black rails, song sparrow, 
yellowthroat, salt marsh harvest 
mouse, and common fish and wildlife 
species of Petaluma Marsh 

West Bahia 
(tidal wetlands) 
 
 

- establish a slow, gradual 
succession of shallow open water 
lagoon with interspersed marsh 
islets  
 
- retain existing alkali-bulrush 
colonies, and if feasible, initiate 

- develop a matrix of brackish low 
marsh, higher pickleweed-saltgrass 
marsh patches, and enclosed large 
tidal ponds 
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additional ones 
Derelict dredge disposal 
site 
(seasonal wetlands)  
 
 

- to conserve local perennial 
freshwater marsh during tidal 
restoration  
 
- to improve management of 
mosquito production 

-   to minimize the extent of non-
native weedy seasonal wetland 
vegetation;  
 
-  to retain and expand native 
seasonal wetland vegetation, and 
increase diversity of native wetland 
plant species  
 
-  to improve habitat for 
invertebrates, amphibians, reptiles, 
wading birds, shorebirds, and 
dabbling ducks 

 
 
 
 
These objectives for seasonal wetland management are mutually compatible.  Shifting the 
vegetation from seasonally saturated, weedy ryegrass meadow (high mosquito potential) to 
seasonal ponds (vernal pool vegetation, rapid drawdown) should improve both native 
species and habitat diversity, and mosquito control.  
 
5.0   Management of tidal marsh succession: East Unit 
 
The management of primary vegetation succession at Central Bahia and Mahoney spur 
addresses both pattern and process in vegetation dynamics.  Pattern concerns the spatial 
distribution of vegetation types related to natural geomorphic patterns of natural tidal 
brackish marshes, and wildlife habitat requirements.  Process, during early tidal marsh 
succession, addresses the basic interactions between vegetation establishment by seed and 
clonal expansion, vegetation growth, and sediment transport.  Vegetation designs for pattern 
and process focus on their relation to topography and drainage during early stages of marsh 
succession. 
 

5.1. Conceptual design elements of vegetation – East Unit 
 

The generalized layout of conceptual design elements for early-succession vegetation and 
habitat at the East Unit are shown in plan view in Figure 2, representing idealized, full 
expression of the recommended vegetation concept designs.  The basic vegetation design 
elements are flexible enough to be incorporated in the final grading plan, adjusted in scale 
and distribution according to available construction budget.  The essential conceptual design 
elements include: 
 

(1) Development of large, continuous blocks of alkali-bulrush and cordgrass on 
upper intertidal marsh terrace (graded platform elevations between local Mean Sea 
Level to near mean High Water) dissected by high densities of irregular, sinuous 
small channels, located at the east end of Central Bahia and Mahoney Spur (Figures 
2, 3 ); 
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(2) Wide dispersion of multiple centers (nuclei) of pioneer clonal (creeping, 
rhizomatous) brackish marsh vegetation (alkali-bulrush and cordgrass) on areas 
near, but below, Mean Sea Level elevations (Figures 2, 4, 5) in Central Bahia.  At 
Mahoney Spur (elevations commonly above Mean Sea Level, able to support pioneer 
vegetation), marsh nuclei are not recommended.  
 
(3) Concentration of high marsh vegetation (gumplant/tall-form pickleweed) in 
narrow strips along crests of ridges at well-drained, sinuous tidal creek banks 
(Figures 4, 6); 
 
(4) Gently sloping gradients (1:10 or flatter) creating transitions between low 
(cordgrass), middle (alkali-bulrush/pickleweed dominants) and high 
(gumplant/pickleweed dominant) brackish marsh along modified perimeter 
levees, (depending on cost and availability of substrate) (Figure 4).  This includes 
some replacement of upland vegetation on compacted substrates of supratidal 
levee crests with periodically flooded high marsh vegetation on loosened (low 
bulk density) upper intertidal bay mud substrate. 
 
(5) For the entire unit, the graded site should be thoroughly vegetated with 
brackish marsh prior to tidal restoration, by applying established brackish water 
management schedules (seasonal flood/drain cycles or muted tidal flows, based 
on Suisun Marsh regimes) to promote rapid natural spread and extensive cover of 
graded substrates by pickleweed, saltgrass, and alkali-bulrush. (Appendix 4). This 
process has partially occurred spontaneously, prior to site grading, because of pump 
failure and overtopping of levees.  It can be augmented by transplanting of alkali-
bulrush.  

 
There is a significant time-lag between levee breaching and extensive vegetation 
establishment on new mudflats in nearly all traditional levee-breach diked baylands (“tabula 
rasa” or blank slate templates of denuded, graded, dry bay mud),  ranging between 5 to 15 
years or more, depending on initial bed elevations.  The combination of a pre-vegetated 
brackish marsh “primer”, marsh nuclei, creekbank high marsh ridges, and constructed 
alkali-bulrush marsh, would significantly reduce or eliminate this lag time, and would instead 
initiate the tidal marsh restoration with an advanced rate of vegetation spread. 
 
5.1.1. Constructed alkali-bulrush marsh.  The constructed alkali-bulrush marsh terrace 
(southeast corner of Central Bahia; Figures 2, 3) is designed to provide “instant” tidal marsh 
at the time of tidal breaching, close to a condition suitable as habitat for clapper rails found 
at the Bahia Lagoon.  The rationale for emphasizing alkali-bulrush vegetation is:  
 
(a) In terms of efficient initial marsh yield from limited volumes of fill (yield of suitable 
potential clapper rail habitat per unit volume of fill and grading effort), maximizing alkali-
bulrush at intermediate middle-low initial marsh elevations (MSL to MHW) would provide 
more extensive suitable rail habitat than equivalent volumes graded to provide immediate 
platforms for high pickleweed marsh (MHHW), and much sooner in the project life;  
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(b) Alkali-bulrush is the overwhelming dominant vegetation in the Bahia Homeowners 
Lagoon and channel, and it supported clapper rail nesting almost as soon as it developed 
there;  
 
(c) Alkali-bulrush vegetation can establish more extensively, and grow more rapidly 
and larger under low-energy, sheltered, brackish nontidal conditions than in newly 
restored brackish tidal marsh, allowing precocious and more extensive initial tidal marsh 
habitat development with minimal revegetation effort. Robust alkali-bulrush clones can 
vegetatively regenerate at lower intertidal elevations than its seedlings, effectively 
lowering the tidal elevation threshold for pioneer colonization of new mudflats.  
 
(d) Alkali-bulrush marsh can undergo fairly rapid succession to pickleweed/saltgrass 
marsh under favorable conditions of sediment supply, transport, and marsh productivity 
(organogenic sediment). Sheltering of adjacent mudflats by alkali-bulrush marsh may also 
promote accretion and establishment of spontaneous cordgrass marsh.  Thus, precocious 
alkali-bulrush marsh can catalyze general primary brackish marsh succession.  
 
The constructed alkali-bulrush marsh would consist of redistributed “upland” fills (bay mud 
from the RV park site, levees, and scraped from the weedy drier portions of the dredge 
disposal site), spread to a wide, gently sloping platform between local Mean High Water and 
Mean Sea Level, with rough grading.  Rough grading facilitates surface microtopography that 
promotes seed deposition, ‘safe sites’ for seedling emergence, and seedling establishment.  
 
If graded fills are compacted by grading equipment, they should be disced when dry or 
drained, after final earthwork is completed, to reduce soil bulk density and improve root 
penetration potential.  Low soil bulk density and high root penetration would promote 
vigorous, tall alkali-bulrush growth favorable for clapper rail habitat.  Compacted fill would 
restrict root penetration and risk “dwarfing” the vegetation, resulting in vegetation height 
unsuitable for clapper rail cover.  
 
The alkali-bulrush marsh should be dissected with a high density of excavated sinous 
tidal channels with beds at or below Mean Low Water, to promote tidal drainage, increase 
local bulrush height near channel banks, and provide travel corridors and foraging habitat 
for rails.  Rail densities correspond roughly with channel densities in marsh with tall, thick 
vegetation cover.  
 
The alkali-bulrush marsh terrace should be located mostly in the southeast corner of 
Central Bahia, between the northern edge of the dredge disposal site, and the levee along 
the Bahia Homeowners channel (centered on the former RV park site). When this levee is 
lowered to form high marsh connections between the restored East Unit marsh and the 
Bahia Homeowners channel marsh, clapper rails may potentially move directly to the new 
alkali-bulrush marsh, so that the new and old marshes become one large, consolidated rail 
habitat.  
 
5.1.2. Marsh nuclei.  Marsh nuclei should be constructed as loose, unengineered soil 
mounds (scraped into piles, or cut/fill from local borrow areas) with broad, irregular, rough 
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crests between Mean Sea Level and Mean High Water, to support points of vegetation 
spread early in marsh-mudflat succession (Figures 4, 5).  Marsh nuclei would be located 
where elevations slightly lower than Mean Sea Level.  Mounds would locally raise local 
topography so that the tops would be able to support alkali-bulrush and cordgrass very early 
in marsh succession, creating “islets” of marsh progradation.  Marsh nuclei are analogous 
with creekbank high marsh ridges, but they would be located on the open plain at variable 
variable density between channels. Mounds would become vegetated in pre-breach managed 
non-tidal water regimes.  
 
Soil mounds for marsh nuclei should be placed mostly in the Central Bahia area, because 
much of the Mahoney Spur elevations are already at upper intertidal elevations capable of 
supporting pickleweed and alkali-bulrush in full tidal conditions.  Mounds are not necessary 
where existing elevations lie between MSL and MHW, or higher. Lower limits of tidal 
elevations tolerated by alkali-bulrush depend on tidal range: higher tidal range shifts its 
distribution towards MHW, and lower tidal range expands it towards MSL.  Rapid sediment 
accretion can allow initially unstable low-elevation plantings to survive and grow vigorously. 
 
The marsh nuclei may optionally be sprigged with dormant alkali-bulrush tubers (locally 
harvested and redistributed from existing vigorous borrow source stands on site), but most 
of their alkali-bulrush and pickleweed vegetation is expected to develop directly from seed 
under non-tidal water management regimes (Appendix 4), prior to tidal breaching.  
Developing alkali-bulrush marsh vegetation on mounds in managed non-tidal conditions 
(Appendix 5), similar to pre-project conditions, would be highly advantageous and relatively 
efficient.  Mounds may also be vegetated by direct transplanting of dormant alkali-bulrush 
tubers immediately prior to tidal restoration, but this would result in higher risk of mortality 
(especially following storms occurring at early stages of establishment) and potentially slower 
growth (especially during years of high summer salinity that cause early dieback); therefore it 
is not recommended unless nontidal marsh management is precluded.  Cordgrass cannot be 
established in non-tidal managed marsh mounds.  
 
If soil mounds are not pre-vegetated when exposed to higher-energy tidal conditions, 
brackish marsh plant seedling colonization may occur, but even more slowly and less 
reliably.  Alkali-bulrush growth and spread are usually more significantly more vigorous and 
faster under nontidal brackish marsh conditions than under full tidal conditions in the lower 
Petaluma Marsh. Like the constructed alkali-bulrush marsh, the soils of the mounds must be 
low in bulk density, uncompacted, for adequate root penetration and plant vigor.  
 
The pre-vegetated marsh nuclei would become “instant” patches of stabilized tidal 
marsh after levee breaching. Creeping rhizomes would radiate from their edges, 
spreading the zone of sediment-trapping edge vegetation laterally into adjacent mudflats. 
After surrounding mudflats accrete above Mean Sea Level, clusters of radiating marsh nuclei 
should begin to coalesce into large alkali-bulrush marsh patches, even before mudflats 
accrete to elevations at which cordgrass and alkali-bulrush seedlings would be able to 
establish frequently. Otherwise, significant alkali-bulrush and cordgrass seedling 
establishment would not be expected to occur on mudflats deposited by purely physical 
processes until they reach approximately Mean High Water.  
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5.1.3. Creekbank high marsh ridges. Similar to marsh nuclei, the East Unit model features 
discontinuous slender strips of high marsh along constructed channels, developed on 
unengineered side-cast ridges or berms (Figures 4, 6), immediately adjacent to main 
excavated channels. They are designed to emulate the form and function of natural levee 
microtopography associated with tidal channels of mature marsh plains.  They differ from 
the marsh nuclei designs in position (flanking channels), shape (linear), and elevation (near 
Mean Higher High Water) and function (wildlife habitat rather than marsh growth).   
 
High marsh vegetatation would also partially develop on creekbank ridges under non-tidal 
water management, which is likely to promote growth of pickleweed and saltgrass on 
topographic highs of saline soils.  Planting is not necessary for these high marsh strips, as 
long as they are stabilized by vegetation at the time of tidal breaching.  Otherwise, 
unstabilized ridges or berms may erode slightly and develop only as marshplain vegetation. 
Gumplant would be expected to colonize the side-cast ridges gradually during tidal 
restoration, as mudflats accrete around them and merge to form a gradient between local 
high marsh and patchy cordgrass/alkali-bulrush marsh of the adjacent young marsh plain 
(5.1.2).  Like the constructed alkali-bulrush marsh, the soils of the ridges must be low in bulk 
density, uncompacted, for adequate root penetration and plant vigor.  
 
5.1.4. Perimeter levee: high marsh conversion.  Most perimeter levees will act as upland 
habitat extensions deep into tidal marsh and after tidal restoration.  Existing levees of 
Mahoney Spur support some dense cover of coyote-brush and have value as escape cover 
for endemic resident tidal marsh wildlife during extreme high tide flooding of the marsh. 
Upland levee habitats also attract terrestrial mammalian prey (hares, ground squirrels, voles, 
mice, rats) of avian and terrestrial predators.  The levee supports noxious weeds such as 
Italian thistle (Carduus pycnocephalus) and yellow start-thistle (Centaurea solstitialis). The bare 
levee road/trail along the Bahia Homeowners Channel exhibits sign of raccoon, fox, and 
ground squirrels. It also supports a two vigorous, old, but dwarfish native oaks (canyon oak 
or hybrid coast live oak).  The channel road levee provides upland habitat connection to the 
outer Mahoney Spur levee. The former dredge disposal levees are steep and weedy terrestrial 
habitats with no flood control function. 
 
High tidal marsh with vigorous gumplant vegetation can provide ample high tide escape 
cover, without providing attractive habitat for terrestrial predators, or artificially enhancing 
the prey base for avian predator foraging activity.  Spreading levee crest material over 
wider areas to high marsh elevations (upper intertidal, a few centimeters above MHHW) 
therefore may increase overall escape cover habitat, while reducing long-term artificial 
predation risks to resident endemic tidal marsh wildlife (Figure 4).   
 
Grading the Bahia channel (road) levee to high marsh elevations should be the highest 
priority. The few dwarfed old oaks on the east levee may provide locally important cover for 
marsh wildlife, and if severed from upland corridors, they are unlikely to provide a nuisance 
value; thus, they could be retained with a 20 foot buffer.  The dredge disposal levee is also of 
greater value regraded to a slope that supports a wide high marsh transition to marsh plain 
(constructed alkali-bulrush marsh).  
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Regraded, revegetated perimeter levees should form gently sloped gradients (1:10 if 
possible, but at least 1:7 to minimize potential for wave-cut scarps in the first few years after 
tides are restored). Gentle slopes will allow for marsh zonation and greater diversity of 
vegetation and habitats.  
 
Newly graded high marsh is at some risk of rapid invasion by perennial pepperweed 
(Lepidium latifolium) if there are nearby seed sources.  Local source reduction of pepperweed 
is recommended for the growing season prior to levee grading.  Subsequent to levee grading, 
inspection and early (juvenile/seedling) control of initial pepperweed colonies is 
recommended because control of clonal (vegetative root-spreading) colonies is extremely 
difficult, requiring herbicides. (Appendix 5) 
 
5.1.5. Managed interim non-tidal brackish marsh: tidal marsh vegetation “primer”.  
 
When the Bahia site was acquired, the vegetation was predominantly non-tidal seasonal salt 
marsh dominated by pickleweed and saltgrass, with some non-native grasslands.  Since 
approximately 2002, the site has effectively become an impounded perennial marsh and 
pond complex, significantly and progressively wetter (more prolonged flooding, marsh 
emergence later in the growing season, and deeper flooding) than its pickleweed marsh 
antecedents.  Unmanaged flooding (drainage failure) at the Bahia site is already 
approximating optimal artificial  water management regimes for brackish marsh, by 
impounding water from winter overtopping of levees, hillslope runoff and ephemeral 
streams, and rainwater, with gradual evaporational drawdown in late spring and summer.   
This unplanned, unmanaged conversion to brackish marsh has demonstrated the extent and 
speed with which highly vigorous alkali-bulrush colonies can grow and spread on the site, 
especially at West Bahia. With relatively low-level planting efforts (transplanting dormant 
tubers in fall) to initiate widespread clones of alkali-bulrush, marsh dispersion could be 
significantly increased over much of the site.  
 
The practical restoration advantages of pre-establishing or “priming” a tidal marsh 
restoration site with perennial alkali-bulrush marsh are summarized in section 4.1. Alkali-
bulrush and pickleweed are primary colonizers of brackish marsh in both tidal and non-tidal 
wetlands.  In low-energy, sheltered conditions of shallow-flooded diked baylands, natural 
seedling colonization can occur over a wider elevation range, and faster, than in fully tidal 
hydrology on bare substrates. When tidal restoration begins, pre-established vegetative 
colonies can already occupy the full potential tidal elevational range for alkali-bulrush (well 
below seedling elevation tolerances), and tidally “drowned” vegetation can provide persistent 
bed surface roughness and stabilization.  
 
The flooding and drainage schedules (water management regimes) for passively “cultivating” 
alkali-bulrush and pickleweed marshes in brackish non-tidal baylands have been developed in 
Suisun Marsh by the California Department of Fish and Game, and the Suisun Resource 
Conservation District (as well as marsh managers from other U.S. regions) for well over half 
a century (Mall 1969, Kantrud 1996, Suisun Resource Conservation District 1998). 
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Appendix 5 outlines the optimal water management practices for establishing alkali-bulrush 
marsh. Timing of initial water intake is aimed at starting flooding with low salinity water, and 
flooding to drown out competing vegetation in fall and winter. A brief drawdown to shallow 
water and mud (partial drainage to 3 to 8 cm depth, then mud, for 2 to 3 weeks) is made in 
spring to help stimulate seedling germination and emergence of bulrush and pickleweed.  Re-
flooding with bay water at low salinity then suppresses competing vegetation and stimulates 
alkali-bulrush growth.  Moderate soil porewater salinity (7 to 10 ppt optimal; growth up to 
about 20 ppt) enables vegetative growth of alkali-bulrush, but suppresses competition by 
cattails.  A fluctuating water level around 10 to 20 cm can be optimal for alkali-bulrush, but 
deeper flooding (as at West Bahia) an also support its vigorous growth and spread. A non-
fluctuating, single seasonal drawdown can also yield significant growth, but proportionally 
more pickleweed and saltgrass. Low-amplitude tidal range from circulating flows choked by 
tidegates can also be used to maintain a full growing season of alkali-bulrush, but only if tidal 
source water salinities are low in summer.  
 
Construction of interior site features (channels, ditch blocks, engineered or unengineered 
fills) will require dewatering of the site for earthwork, and much of the existing non-tidal 
marsh vegetation will be destroyed by grading. Directly restoring tides to the devegetated 
surface will result in the maximum delay in the onset of marsh vegetation re-establishment, 
and the slowest progress.  A range of marsh revegetation options are available after 
earthwork is completed: 
 

(a) No revegetation.  Direct tidal reflooding of barren, unstable graded substates 
immediately after construction. High mortality of remnant interior marsh vegetation 
after dewatering for construction.  Tidal marsh succession must initiate on 
unsheltered open mudflats. Marsh seedling colonization of full tidal wetland is largely 
restricted to a narrow shoreline zone, and crests of placed/engineered fills (mounds, 
ridges, terraces/platforms).  Approximately 4 to 5 years after breaching to establish 
pioneer marsh that is mostly limited to initial raised surfaces.  Most potential marsh 
elevations (above MSL) are colonized within about 10 - 15 years. 
 
(b) Direct planting of placed/engineered fills. Extensive direct planting of 
vegetative propagules of alkali-bulrush, Pacific cordgrass, over available substrate 
surfaces above Mean Sea Level.  Moderate survivorship may be expected. 
Approximately 3 to 4 years after breaching to establish blocks of bulrush/cordgrass 
marsh within planted areas. Most potential marsh elevations (above MSL) are 
colonized within about 10 - 15 years. 
 
(c) Passive nontidal impoundment:  Breaching is delayed 2 growing seasons; levee 
overtopping, flooding resumes, with gradual summer drawdown, to re-establish 
brackish marsh. Limited alkali-bulrush seedling colonies establish because of a lack 
of spring drawdown, but some regeneration of remnant tubers occurs, with patchy 
establishment.  Mounds, ridges may become mostly pickleweed/saltgrass vegetation, 
less suitable for tidal conversion than alkal-bulrush.  Alkali-bulrush establishes mostly 
in ponds/depressions as in 2003-5, mostly lower intertidal after breaching (minimal 
survival). Approximately 2 to 4 years after breaching to establish blocks of 
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bulrush/cordgrass marsh in filled areas above Mean Sea Level. Total time after 
construction (2 season delay of breaching) 3 to 5 years, but up to 4 to 6 years 
depending on season when interior construction is complete. Most potential marsh 
elevations (above MSL) are colonized within about 10 - 15 years.  
 
(d) Managed flooding with low-density planting of alkali-bulrush 
(recommended). Breaching is delayed 2 growing seasons. Alkali-bulrush tubers are 
planted sparsely on areas above Mean Sea Level elevations. Levee overtopping, 
flooding resumes, but water elevations are managed (operation of tidegates) to 
allow for spring drawdown to recruit alkali-bulrush and pickleweed seedlings, 
and to maintain shallow flooding (10 to 20 cm, up to 30 cm) of fills above 
Mean Sea Level to Mean High Water elevations. Alkali-bulrush develops mostly 
at future intertidal elevations; wigeongrass colonizes beds; pickleweed colonizes 
shorelines.  After 2 growing seasons, extensive brackish marsh is established over 
most of the surface. At time of breach (two years after completion of interior 
construction), most upper intertidal surfaces are already partially vegetated, and 
continue growth the following year. Within 1 year after breaching, extensive blocks 
of bulrush/cordgrass marsh establish.  Within 2 to 3 years after breaching (total 4 to 
5 years after completion of interior construction), most potential marsh elevations 
above MSL are vegetated.   

 
5.1.6.   Optional native plant reintroductions.  No re-introductions of uncommon or rare 
native tidal marsh species are recommended in the early stages of marsh restoration, because 
plant communities are unstable and subject to strong fluctations of dominance.  Most of the 
restored marsh in the first 5 to 10 years, in all revegetation scenarios, would consist of 
middle to low marsh zones dominated exclusively by widespread, common species (alkali-
bulrush, annual pickleweed, Pacific cordgrass).  Most native species diversity in tidal marshes 
is naturally concentrated in the high marsh and terrestrial ecotone.  Only a few uncommon 
plants that are native to high marsh ecotones in the Petaluma Marsh have strong colonizing 
ability in open, bare substrates.  
 
After the high marsh and transition zone of the tidally restored marsh becomes stabilized by 
dominant perennial marsh vegetation, it may become more feasible to re-introduce some 
uncommon to rare native plants.  Artificial re-introduction is justified for uncommon tidal 
marsh plants, because (a) seed source populations are often small and remote (or extirpated 
in the subregion) because of  historic marsh reclamation; (b) seed dispersal occurs mostly 
very close to parent plants; long-distance dispersal events occur, but they are very rare; and 
(c) the probability of seedling recruitment depends on the seed density in suitable habitats. 
can be introduced (seeded, transplanted) into artificial gaps (denuded areas).  The most 
feasible subjects for re-introduction in the high marsh zone would be clonal perennial plants, 
such as creeping wildrye (Leymus triticoides), salt marsh baccharis (Baccharis douglasii), western 
goldenrod (Euthamia occidentalis).  Creeping wildrye is recommended for transplanting in areas 
with gradients containing elevations above Extreme High Water (supratidal areas) in the East 
Unit, such as the dredge disposal site levee. Creeping wildrye gradually forms closed, dense 
sods and cover, and dense stands of it can out-compete many noxious weeds that otherwise 
rapidly dominate graded bay muds in uplands, such as radish, fennel, and star-thistle.  
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Re-introduction of other native tidal marsh plants should be deferred to later stages of 
marsh succession, when relatively stable marsh plains dominated by pickleweed, saltgrass, 
and jaumea have established.  This could occur as soon as 5 to 10 years after tidal restoration 
in areas with engineered high marsh gradients.  Candidate regionally rare species for re-
introduction may include smooth goldfields (Lasthenia glabrata ssp. glabrata), salt-marsh owl’s-
clover (Castilleja ambigua ssp. ambigua, salt marsh populations), northern salt marsh bird’s beak 
(Cordylanthus maritimus ssp. maritimus) and soft bird’s-beak (Cordylanthus mollis ssp. mollis). Of 
these, C. maritimus and L. glabrata have local Petaluma/North Bay source populations in 
Marin County. All are potentially established by seeding directly into sparsely vegetated high 
brackish marsh along tidal channel banks or upper shorelines. Artificial propagation of seed 
stock from local populations is recommended to ensure very high initial seeding densities.   
Re-introduction experiments should be designed and monitored in cooperation with the 
California Department of Fish and Game, and the U.S. Fish and Wildlife Service.  A detailed 
re-introduction plan for each species 
 
In addition, the regionally rare dwarf spikerush (Eleocharis parvula) should be salvaged from 
the site (Central Bahia) prior to construction, by collecting abundant seed.  It may also be re-
introduced opportunistically by seeding into potentially receptive habitats, such as poorly 
drained tidal marsh or shallow pans that remain flooded into spring.  
 

6.0  Management of tidal marsh vegetation succession: West Bahia 
 
West Bahia is too large, too deeply subsided, and too likely to be affected by prolonged tidal 
damping to justify a comparable effort for rapid initiation of marsh revegetation in tidal 
mudflats.  A revegetation/topographic strategy similar to that of the East Unit (marsh nuclei, 
creekbank ridges, constructed marsh platforms) would probably be effective at West Bahia 
as well, but costs for implementing it on the more deeply subsided site would be much 
greater, and much of their purpose (to accelerate marsh succession) would be defeated by 
expected tidal damping and slower sedimentation.   
 
West Bahia does now contain large stands of alkali-bulrush that will likely continue to 
spread.  Most of them occur in deeply subsided areas that would become lower intertidal or 
subtidal after tidal restoration, and would result in complete mortality.  As dead persistent 
litter, the very tall (over 1.5 m) and dense alkali-bulrush stands would still be effective at 
stabilizing the bed, and trapping sediment, however slowly.  An alternative re-use of the 
abundant alkali-bulrush stands would be to redistribute them in bulk to the mid-intertidal 
edges of the site, where they could rapidly initiate brackish marsh.  Selected borrow stands of 
alkali-bulrush could be scraped from the dewatered site in fall, during construction.  Marsh 
soil with rhizome fragments and tubers could be spread along the shoreline near MHW 
elevation and either disced into the soil, or shallowly buried.   
 
The perimeter levee of West Bahia is also highly subsided, and is scarcely above the elevation 
of the adjacent tidal marsh plain in many reaches.  Re-grading the perimeter levee here to 
convert it to high marsh is a relatively lower priority than at the eastern East Unit, where 
there is a high priority for expanding the existing, adjacent clapper rail breeding habitat. 
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The upland edge of West Bahia is extensive, and exists in a relatively natural state.  No 
additional planting of oaks, native shrubs, or grasses is recommended, because there is no 
indication that there is any deficiency in native vegetation caused by human impacts. 
Restoration of native terrestrial grasslands by reducing non-native annual grasses is beyond 
the scope of this vegetation management plan, and it is unlikely that any cost-effective 
methods to do so would apply here; controlled burns are not likely to be compatible with 
conservation of the mixed evergreen forest and oak woodland.  High marsh ecotones should 
be allowed to form spontaneously on existing terrestrial soils affected by estuarine flooding 
and salinity.  Special attention may be given to the freshwater seeps and seasonal streams 
that discharge to the restored tidal wetland edge.  Freshwater ecotones may re-establish 
gradually here.  As they do, they should be carefully re-assessed for potential re-introduction 
of uncommon fresh-brackish marsh plant species.  Because such communities are variable 
and cannot be predicted, specific recommendations for reintroductions should be deferred 
until after assessments of local marsh ecotones are made, probably 5 to 10 years after tidal 
restoration, at the earliest.  
   

7.0   Management of seasonal wetlands: former dredge disposal site 
 
The seasonal wetlands of the dredge disposal site with relatively high habitat values for 
egrets, dabbling ducks, some shorebirds, and amphibians (mostly tree-frogs) are confined to 
relatively small areas of low depressions with relatively deep, wide pools, with aquatic habitat 
persisting into late spring most years. These seasonal ponds are transitional to perennial-
dominated vernal marsh, particularly in wet years. They support some native vernal marsh 
plants such as semaphore-grass (Pleuropogon californica).  The remainder of the seasonal 
wetlands is grassland dominated by non-native ryegrass, non-native thistles, and relict 
stands of sparse pickleweed with minimal residual soil salinity.  These ryegrass-dominated 
plains are seldom submerged, produce few or no amphibians or waterfowl foods, and 
produce abundant mosquitoes.   
 
Therefore, the basic vegetation management actions recommended for the dredge disposal 
site, integrated with restoration objectives and methods for the tidal restoration of the East 
Unit, are as follows: 
 

(1) Reduce seasonally saturated/shallow-flooded ryegrass meadow area; 
 
(2) Increase the number and areal extent of seasonal ponds capable of 
supporting vernal marsh, amphibians, waterfowl and wading bird habitat; 
 
(3) Convert remaining non-native ryegrass-dominated wetlands to native 
perennial creeping wildrye/barley meadow (Leymus triticoides/Hordeum 
brachyantherum) grassland, well-adapted to seasonally saturated bay mud; 
 
(4) Revegetate newly scraped/excavated seasonal pond depressions with 
suitable native vegetative propagules and seed salvaged or translocated in bulk 
from donor sites.  The propagule mix should include species naturally dominant or 
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abundant in native seasonal wetlands of northwestern San Pablo Bay (Appendix 7), 
with common spikerush, panicled brown-headed rush, and semaphore grass 
expected to dominate at least initial conditions. 
 

The borrowing of fill for construction of tidal marsh platforms for alkali-bulrush marsh 
adjacent to the dredge disposal site may be integrated with enhancement of seasonal wetland 
habitat. The surface soils containing seed and buds of ryegrass are responsible for 
overwhelming dominance of ryegrass at the site.  Scraping the ryegrass-dominated surface 
soils away, “scalping” down to buried mineral clay, and disposing of them in the areas 
designated for tidal alkali-bulrush marsh, will co-generate a “blank slate” for native species 
revegetation of seasonal wetlands, and a platform for tidal marsh (Figure 7). In effect, 
seasonal wetland enhancement can ‘subsidize’ tidal marsh restoration, to the extent that 
limited project budget for earthwork allows.   
 
Additional scraping or excavation to generate about 20 to 50 cm deep depressions in 
broad (minimum 20 meters diameter) areas would provide additional seasonal pool habitat 
to an extent determined by project construction budgets.  Because most valuable seasonal 
wetland habitats in dredge disposal sites and derelict farm fields in diked baylands are not 
engineered, it is recommended that seasonal wetland depressions be constructed through 
non-engineered, on-site “improvisational grading”, to minimize planning costs. Grading 
can be guided to some extent by on-site supervision by project hydrologists or biologists.   
 
Because of mosquito abatement concerns, it would be desirable to include internal 
drainage ditches to connect new seasonal pools or ponds with existing pools, and provide 
some simple drainage outlet control (Figure 6; assume weir/flashboard) to provide 
management flexibility for the Marin-Sonoma Mosquito Abatement District to “flash-
drain” the seasonal pond system if flood mosquito production is excessive.  This would 
require leaving at least a low berm impoundment in place near the outer edge of the dredge 
disposal site, to replace the existing steep-sided, weed-dominated berm.  Otherwise, the 
seasonal wetland hydrology should be controlled by unmanaged variable direct precipitation 
and hillslope runoff.  If the average grade of the seasonal wetlands and perimeter berm 
elevation were low enough to be slightly overtopped by extreme high winter tides as sea 
level rises, the seasonal wetlands would have the additional restoration benefit of 
becoming a potential marsh transgression platform, and a new high marsh ecotone.  
 
The seasonal wetland grassland would be revegetated by low-density vegetative 
plantings (divisions of dormant shoots and rhizomes) of creeping wildrye from local (Sears 
Point, MAS Petaluma Marsh Enhancement Project) populations.  Planting densities 
recommended would be approximately 2 to 3 meter nearest-neighbor distances, subjectively 
estimated by planting crews. Meadow barley propagated from local source populations in 
saline soils should be seeded in patches within the scraped area.  Gradually (7-10 yr), 
creeping wildrye would be expected to dominate the seasonal wetland grassland in the long 
term, even if ryegrass temporarily regenerates in abundance.  Excessive early abundance of 
ryegrass, however, may retard spread of young creeping wildrye clones.  Scraped surfaces 
should be revegetated in the late fall/early winter season after soils are wetted by rains. If 
creeping wildrye canopy density and height becomes a concern for mosquito abatement after 
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it dominates the site, the sward can be either mowed, hayed, or occasionally grazed without 
harm, from late spring to fall, to minimize cover. Mowing/haying may stimulate creeping 
wildrye stand vigor.  
 
New seasonal ponds should be at least minimally inoculated with propagules 
harvested from donor wetlands (Appendix 7).  The Marin Audubon marsh at Olive-
Atherton is recommended as one primary source for spring-summer seed harvesting 
(semaphore-grass) and dormant vegetative propagules (rush, sedge).  Additional vernal pool 
plant propagules may be available from abundant sources at Sonoma Land Trust parcels at 
North Parcel and Sears Point, particularly areas proposed for tidal restoration.  Propagule 
sources should be selected to avoid mass seeding of curley dock (Rumex crispus), which is not 
harmful to wildlife, but is a nuisance for native plant community restoration.  Manual 
planting of dormant vegetative propagules in randomly scattered patches in scraped pools is 
recommended to achieve optimum long-term results with minimum initial revegetation costs 
and maximum volunteer labor.  Planting intensity can be adjusted for the level of volunteer 
work available, or revegetation specifications can be developed from commercial 
revegetation contractors.  Habitat value for wildlife in seasonal ponds does not depend on 
rapid revegetation with natives, so a slow, long-term, low-cost method should be acceptable 
if project budget is constrained. 
 
The small cattail marsh in the former “decant pond” is currently breached to be open to 
flooding and drainage of the Central Bahia site.  To prevent this marsh pocket from 
becoming salinized after tidal restoration, the breach in the perimeter levee should be 
plugged, and potentially replaced by a simple water control structure to allow water 
management options for mosquito control and waterbird habitat.  The levee of the cattail 
marsh can either be left, or graded down (fill salvage and re-used as borrow material for tidal 
marsh restoration fills) to a low, wide berm to impound rainwater and prevent tidal 
overtopping, maintaining the freshwater marsh hydrology. It would be advisable to excavate 
irregular depressions (about 30-40% of bed) within the cattail marsh while the 
Central Bahia site is dewatered and under construction.  This will increase open-water 
area to a more favorable ratio for waterfowl use, and will extend the seasonal duration of 
open shallow water habitat, increasing internal habitat diversity.  It will also prolong the 
duration of shallow open-water habitat and slow complete encroachment by cattails 
by at least a few years.  
  

8.0  Conceptual model of vegetation dynamics after tidal restoration 
 
Long-term ecological succession of restored tidal marsh is subject to unpredictable and 
uncontrolled physical variables that drive ecological processes, primarily (a) rate of sea 
level rise; (b) long-term seasonal and interannual salinity trends; and (c) sediment supply.  As 
a baseline for a conceptual model of vegetation change at the site, it would be practical to 
outline a developmental sequence of marsh vegetation dynamics based on projection of 
recent past conditions into the future trends, even though this assumption is not justified 
as an actual prediction.  The conceptual model of vegetation dynamics presented below are 
based on the proposed vegetation management recommendations and their assumptions 
stated in Section 5. The timing of actual ecological threshold conditions(e.g. conversion of 
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mudflat to marsh, shift from low to middle marsh vegetation zones, etc.) would depend on 
external physical variables such as sea level rise. 
 
 8.1  East Unit: Central Bahia and Mahoney Spur 
 
The pre-vegetated surfaces at elevations above Mean Sea Level would consolidate to 
continuous marsh rapidly, in the first two years after tidal restoration. Most of Mahoney 
Spur would be a mosaic of marsh and mudflats within the first two years of tidal restoration, 
with rapid expansion of tidal brackish marsh (alkali-bulrush/pickleweed in wet years, 
cordgrass/bulrush in drought years).   
 
In Central Bahia, some mortality of alkali-bulrush may occur at the lower elevation range 
(near MSL), but alkali-bulrush would grow extensively in non-drought years, so lateral 
vegetative spread (marsh progradation) of alkali-bulrush would soon compensate for 
mortality at lower tidal elevations.  Alkali-bulrush growth could be interrupted by drought 
conditions that impose high salinity (over approximately 20 ppt channel water) in late 
spring/early summer.  Pickleweed and cordgrass would dominate in drought years, but 
cordgrass establishment by seedlings is erratic and variable among years.  
 
Mudflat areas sheltered by multiple extensive alkali-bulrush marsh would undergo more 
rapid accretion to near Mean High Water, the elevation threshold for very rapid seedling 
colonization.  Seedling colonization (mostly cordgrass or alkali-bulrush, depending on 
seasonal salinity patterns) would be most frequent in sheltered areas in mudflats between 
established marsh patches.  Marsh nuclei would consolidate to large, irregular marsh patches 
within approximately 3 to 5 non-drought years after tidal restoration, unless tidal flows or 
sedimentation are constrained. Similarly, marsh platforms (above MSL) would consolidate 
rapidly to alkali-bulrush/pickleweed marsh within about two years or less after tidal 
restoration.  Clapper rails may spread into the new channelized bulrush marshes about this 
time.   
 
High marsh strips along creekbank ridges should recruit gumplants within 1-2 years after 
tidal restoration even without planting, but dense growth of flowering mature gumplant is 
not expected until about 3 years after tidal restoration. Constructed high marsh areas will 
remain subject to invasion by perennial pepperweed until high marsh vegetation develops 
dense, closed cover, which may take up to 4 to 5 years, 
 
The site overall would become mostly vegetated brackish marsh, similar to Toy Marsh, Carl’s 
Marsh, and Bahia Lagoon Marsh in about 10 – 20 years after tidal restoration.  The potential 
marsh succession delay caused by the greater area and internal wave energy of the subsided 
Central Bahia subunit, compared with these reference sites, would be somewhat offset by 
the pre-vegetation of the site and placement of precocious marsh nuclei, platforms, and 
creekbank high marsh ridges.  
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8.2. West Bahia 
 
Most marsh restoration at West Bahia within the first two decades after tidal breaching is 
expected to be confined mostly to the shoreline along the hillslopes at the south end of the 
site. Shallow lagoon conditions, potentially dominated by submerged wigeongrass (Ruppia 
maritima) in backwater, low-turbidity, low-energy areas, are likely to remain extensive during 
the tidal choking/tidal damping phase, however long it persists. Tidal damping is likely to 
amplify annual variations in salinity at the West Bahia lagoon, establishing more fresh-
brackish conditions in wet years relative to fully tidal marshes, and creating more hypersaline 
conditions in drought years.  Habitat use of West Bahia by wading birds, waterfowl, and 
estuarine fish use is likely to increase compared with pre-project nontidal lagoon conditions, 
but habitat distribution of waterbirds may shift towards the edges of the site. A sparse 
mosaic of low brackish marsh at most is expected within 20 to 30 years, with shallow lagoon 
and mudflats persisting even as tidal damping is reduced.  Species-rich high marsh transition 
habitats and fringing brackish marsh are expected to develop along the south shore within 
10 years after tidal breaching, even with significant tidal damping.  
 
 8.3. Seasonal Wetlands 
 
Inoculated or planted seasonal wetland pools would become sparsely vegetated by common 
spikerush, rushes, semaphore-grass, and sedges to form patchy vernal marsh within 5 years, 
assuming non-drought conditions.  Seasonal ponds would develop a prevalence of native 
vegetation and become mostly vegetated after seasonal emergence within 10 years.  Seasonal 
wetland grassland would be initially slow to develop creeping wildrye cover in the first 3 to 4 
years after planting. Meadow barley cover would depend on initial seeding intensity, and 
cannot be predicted without estimation of the area sown and seed density.  Clonal spread 
and local dominance should increase significantly around years 4 to 5, and should achieve 
dominance over most of the wet grasslands within 10 years. Creeping wildrye may invade 
pool edges or beds in drought years. 
 
The cattail marsh would undergo an immediate increase in open-water area after pits or 
depressions are excavated.  Exclusion of tidal and non-tidal flooding should increase cattail 
growth and vigor (height, density, spread), but steep-sided depressions may retard rapid re-
encroachment of open water areas.  Open water areas may require regeneration by either 
excavation in the dry, or herbicide application, or hard mowing, within 10 to 15 years after 
restoration.  
 

9.0  Selected preventive and corrective actions for vegetation management 
 
Relatively few corrective actions are feasible for large-scale tidal marsh restoration projects in 
mudflat-marsh succession stages, other than control of non-native wetland plant invasions at 
early stages of colonization. Mudflats are highly inaccessible and hazardous for any manual 
manipulations of vegetation. Most corrective manipulations are therefore practically 
confined to the shoreline and high marsh.   
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The highest priority and need for corrective actions in vegetation management would 
be early detection and control of perennial pepperweed (Lepidium latifolium), Mediterranean 
saltwort (Salsola soda), giant wheatgrass (Elytrigia pontica ssp. pontica), and especially hybrid 
smooth cordgrass (Spartina foliosa x alterniflora) in tidal marsh restoration areas.  In seasonal 
wetlands, vigilance for early detection and eradication of Australian bentgrass (Agrostis 
avenacea), which colonized the Central Bahia pans in 2004, is a very high priority.  MAS 
should coordinate with the Invasive Spartina Project for technical consultation regarding 
early survey and detection of hybrid cordgrass seedlings, and the most recent locations of 
hybrid cordgrass colonies in San Pablo Bay.  
 
The highest priority for preventive actions in vegetation management would be 
detection and suppression (or elimination) of noxious potential weeds during project 
construction phases. Construction activities may spread noxious wildland weeds, or they may 
be guided to beneficially reduce them.  Prior to project construction, the site should be 
comprehensively surveyed for locations of noxious weed populations, primarily perennial 
pepperweed (Lepidium latifolium), Mediterranean saltwort (Salsola soda), giant wheatgrass 
(Elytrigia pontica ssp. pontica), hybrid smooth cordgrass (Spartina foliosa x alterniflora), non-native 
thistles and starthistle (Cirsium vulgare, Carduus pycnocephala, Centaurea solstitialis), fennel 
(Foeniculum vulgare), poison-hemlock (Conium maculatum) and  Australian bentgrass (Agrostis 
avenacea).   
 
To the extent feasible, grading and excavation work should be aligned with weed 
management, so that propagule source populations are either deeply buried, or at least not 
spread to receptive habitats.  In addition, post-construction and pre-breach phases should 
incorporate spot-treatments (herbicide, mowing, manual removal)of mapped or field-flagged 
local populations of weeds on or near the site that are not affected by construction activities. 
Pre-emptive treatment of adjacent perennial pepperweed populations in tidal marshes is 
recommended. Currently, pepperweed abundance in the immediate site vicinity is relatively 
low compared with most of the Petaluma Marsh.  
 
Small-scale supplemental planting of dormant vegetative divisions alkali-bulrush or Pacific 
cordgrass may be warranted if local areas at suitable tidal elevations are lagging in seedling 
colonization 3 to 4 years after tidal restoration.  This may occur, for example, after a series of 
drought years or episodes of excessive storm wave energy.  Planting on tidal mudflat 
surfaces may be based on culturing weighed propagules (rooted plants in soil plugs with 
stone “anchors”) pressed into soft mud from low-draft inflatable boats during brief stages of 
tidal cycles when target mudflat areas are shallowly submerged, but within arm’s reach. 
Weighted or anchored plugs or rhizome/tuber propagules can be pressed into mud after 
being dropped from the side craft, but this method is feasible only for spot-treatments and 
founder colony establishment, not large-scale revegetation. 
 
If graded uplands with bay mud soils become heavily invaded by typical levee weeds such as 
radish, fennel, or poison-hemlock, mowing during early flowering is recommended as an 
initial method for reducing abundance. Application of relatively low-toxicity herbicides and 
surfactants approved for use in wildlands and adjacent to wetlands (mostly glyphosate 
formulations) may be required after mowing.  Creeping wildrye plantings are recommended 
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as a long-term “smother crop” to inhibit re-establishment of weed dominance; native shrubs 
and trees can be planted into creeping wildrye on graded bay mud.  
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Figure 1. Young tidal brackish marsh in former mudflats (ca. 1997-1998), Bahia Homeowners 
Channel and former lagoon, adjacent to project site. Reference site/model for early-succession 
monitoring of Bahia Wetland Restoration Project.  
 
 

 
 
(a) 
 

 
     
 
 
 
 
 
 
 

Figure 1(a) Alkali-bulrush 
vegetation is dominant in fringing 
marsh of channel and portion of 
silted lagoon. Note internal tidal 
channels with patches of 
cordgrass (lighter gray-green due 
to silt deposits) 

Figure 1(b) Small tidal channel  
(blue arrow) with Pacific 
cordgrass and annual pickleweed 
is obscured by dense, tall growth 
of alkali-bulrush, flowering in 
low-salinity conditions. Patchy 
perennial pickleweed sub-canopy 
layer is also obscured. June 2005.  
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Figure 1 (c). Bahia Lagoon marsh vegetation patterns. Marsh is dominated by a heterogeneous 
stand of alkali-bulrush, showing traces of minor tidal channels (red arrows) branching from the main 
tidal channel. Marsh vegetation patterns suggest potential patterns of sampling using ground-based 
methods: stratified random placement of replicated permanent quadrats (red squares), placement of 
few transects located at selected representative locations across elevation gradients between marsh 
edge and main tidal channel (red line). Discrete patches of cordgrass (blue arrow) occur along 
channel edges.  
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Figure 2.  Conceptual design of Central Bahia brackish tidal marsh vegetation features for accelerated 
development of alkali-bulrush marsh (marsh nuclei clusters, marsh platform, creekbank high marsh ridges), 
showing relationship to potential sampling patterns.  Red lines: selected non-random locations of representative 
transects across high marsh-mudflat wetland gradients. Squares: permanent quadrats. 
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APPENDIX 3 
 

Implementation Schedule Outline for Vegetation Management Actions (other other 
than grading substrate) 

 
Bahia unit Phase 1 

Site preparation, pre-
grading 

Phase 2 
Post-grading 

Phase 3 
Pre-breach 

Phase 4 
Post-breach 

EAST 
UNIT 

-  Native seed and 
propagule collection (dwarf 
spikerush, alkali-bulrush 
seed, corms), summer-fall. 
- wetland weed source 
reduction, source marshes, 
late spring/early summer. 

- alkali-bulrush fall 
planting: mounds, 
creekbank ridges, 
terrace/platforms 
- creeping wildrye 
fall planting, edge 
of dredge disposal 
site 
- initial fall flood-
up post-planting, 
spring drawdown, 
flood-up for 
growing season 

- maintain 
managed brackish 
marsh 2 growing 
seasons, brackish 
marsh vegetation 
‘primer’. 
- end of pre-
breach: Cordgrass 
salvage at 
breaches; 
transplant  
cordgrass to marsh 
nuclei 
 

- perform 
preliminary 
sampling of 
vegetation, 
placement of 
transects, 
permanent 
quadrats, 
photomonitoring 
stations. 

WEST 
BAHIA 

-  Native seed and 
propagule collection ( alkali-
bulrush seed), summer-fall. 
 

- manage water 
regime for fringing 
brackish marsh at 
future high tide 
line  

(no action)  

DREDGE 
DISPOSAL 

SITE 

-  Native seed and 
propagule salvage, summer. 

- creeping wildrye 
planting and 
spikerush 
transplants, , 
meadow barley & 
vernal pool plant 
seeding 

- rapid drawdown 
after deep 
impoundment in 
spring, manage 
mosquitoes. 

- (MSMAD 
maintenance)rapid 
drawdown after 
deep 
impoundment in 
spring, manage 
mosquitoes. 
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APPENDIX 5 
 

WATER MANAGEMENT FOR NONTIDAL BRACKISH MARSH PHASE: 
BRACKISH TIDAL MARSH “PRIMER” VEGETATION\ 

 
The following brackish nontidal water management regimes are adapted from Mall’s 
(1969) studies in Suisun Marsh, national data on managed alkali-bulrush marshes 
(Kantrud 1996), and local observations from the Bahia site since 2003.  The objective for 
nontidal water management at Bahia is to establish abundant alkali-bulrush and 
pickleweed marsh at elevations corresponding to those of intertidal marsh after 
restoration, but during non-tidal conditions with lower salinity and lower wave energy.   
 
Pickleweed would establish along the upper edges of marshes managed for alkali-bulrush 
in the Petaluma Marsh. It would require no special management because on-site seed 
sources, adjacent seed sources, and soil salinities are already highly favorable.  
 
General target conditions for alkali-bulrush marsh hydrology during the spring-summer 
growing season (MARCH-SEPTEMBER) are: 
 
SOIL POREWATER SALINITY: below 16 – 20 ppt (upper limits of tolerance for 
active growth); optimal below 10 ppt.  Flooding with low-salinity water (below 10 ppt) in 
spring is desirable to avoid hypersalinity of floodwater during the growing season.  Soil 
porewater salinity may lag behind floodwater salinity in undrained conditions.  
 
WATER DEPTH:  fluctuation between 10 to 20 cm at upper end of alkali-bulrush zone; 
maximum depth 50 cm at lower end of alkali-bulrush zone.  
 
DURATION OF SOIL SATURATION/SUBMERGENCE:  Summer drawdown 
(surface emergence) no earlier than mid-June; preferable to maintain saturated brackish 
soils, shallow flooding through September. Pickleweed and other seasonal wetland plants 
dominate with earlier drawdown. Growth of alkali-bulrush ceases after soils begin to 
drain. Optimal duration of flooding for alkali-bulrush is estimated to be 7 to 8 months per 
year where competition with cattail at low salinity (less than 5 ppt) may occur. Shorter 
flood durations reduce production and cover.  
 
FLOOD/DRAINAGE SCHEDULE OPTIONS 
 
Alkali-bulrush marshes may be recruited from planted corms, seeds, or both.  A 
combination of both is recommended because corms result in reliable regeneration but 
high effort, while seedling establishment can be unpredictable, but more extensive, and 
requires minimal or no planting effort.  Planting hedges uncertainties about seedling 
recruitment. The flood/drainage regime requirements for seedlings are more specific. If 
significant and widespread recruitment from seed is desirable, the seedling recruitment 
regime is recommended. If project constraints (mosquito abatement, water management 
costs or infrastructure) prohibit seedling water regimes, the vegetative corm regime may 
be selected instead, with less widespread recruitment and more planting effort.   
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1. Seedling recruitment regime. 
 
1.1. Fall flood-up. Deeply flood bayland in fall with bay water intake; seed dispersal 
from brackish marsh occurs.   
1.2. Winter circulation.  Maintain circulating flooded conditions to target elevations 
from October to mid-January, low-salinity conditions.  
1.3. Spring germination drawdown cycle.  Draw down to expose mud (‘moist soil 
conditions’) over target elevation range desired for alkali-bulrush.  Briefly reflood and 
draw down in late February/March if mosquito production is problematic. Maintain 
approximately 2-3 weeks drawdown in alkali-bulrush target zone while salinities are low 
and temperatures encourage seed germination. Inspect for seed germination.  
1.4. Spring seedling flood-up. While bay intake channel salinities are still low (below 10 
ppt), gradually reflood alkali-bulrush zone to target depth range of 10-30 cm.  Circulate 
(damped tidal fluctuation) if possible while intake salinities are below 10 ppt.  
 
2.  Vegetative (corm) recruitment regime  
 
2.1. Fall drawdown.  Maintain or achieve drained site conditions for fall planting of 
corms.  
2.2. Late fall/early winter flood-up.  Submerge target alkali-bulrush elevation zone to 
suppress competing wetland plants. 
2.3. Optional spring drawdown.  The site may be drained in late winter/early spring for 
mosquito control if desired.  
2.4. Growing depth fluctuation circulation. Maintain water depths as close to 10-30 cm 
depth over alkali-bulrush zone, with as much circulation (damped tidal fluctuation) if 
possible. Recruitment of planted bulrush is expected to depths up to 50 cm, with 
maximum growth between average 10-30 cm depth. Cease intake after channel salinities 
exceed 10 ppt – 12 ppt.  
 
3.  Spring-summer growing season. 
 
Maintain water depths and circulation between 10-20 cm over widest area possible within 
target elevation range (equivalent to intertidal marsh), while intake water salinity remains 
below 10 ppt.  Fluctuation of water levels is preferable over continuous evaporative 
drawdown. Discontinue intake after intake channel salinities reach 10-12 ppt. in spring.  
If channel intake salinities remain near 10 ppt by June, continue circulation.   Allow 
passive evaporative drawdown after mid-June.  If mosquito production on moist soils is 
excessive in early summer, reflood with bay water and actively flush by rapidly draining 
down.   
 
3.  Fall water management for established marsh.   
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Once dormant in late summer, alkali-bulrush may be maintained dry, or may be 
reflooded, depending on wildlife management and mosquito abatement preferences.  

Exhibit 4:  Environmental Impact Report for the Bahia Wetlands Restoration Project 
                  and Mitigation and Monitoring Plan



Peter R. Baye Ph.D.      Marin Audubon Society 
Coastal Plant Ecologist  Bahia Wetlands Restoration Project 
baye@earthlink.net  Appendix  6 Vegetation Management Plant DRAFT 
  Appendix 6 

1 

APPENDIX 6 
 

 MANAGEMENT OF NON-NATIVE INVASIVE VEGETATION at the 
BAHIA WETLAND RESTORATION PROJECT SITE 

 
 

Non-native invasive vegetation (weeds of wetlands and uplands) at the Bahia Wetland 
Restoration Site may expand opportunistically after grading and other disturbances 
associated with restoration activities.  Earthmoving activities disperse seeds and create 
receptive, open seedling habitats for pioneer species, and reduce or eliminate competition 
with established vegetation.  If weeds establish early and in abundance in primary 
succession (new colonization of bare substrate), they can quickly achieve dominance, and 
become difficult, expensive, and slow, to control. Once weeds become widespread in 
restored habitats, and regenerate from large, established seed banks or below-ground 
“bud banks” of vegetative perennial structures, such as rhizomes or roots, populations 
become highly resistant to management.   
 
Therefore, the emphasis on wildland weed control at Bahia is on (a) early detection and 
source reduction of highly invasive weeds prior to site construction; (b) early detection 
and eradication/control of invasive weeds at early stages of their invasion, and at early 
stages of primary succession, while weed populations occur as small, discrete founder 
populations. The goal of the weed control strategy at Bahia is to suppress early expansion 
of invasive non-native vegetation long enough for native vegetation to “pre-empt” 
available open space, establishing relatively closed native vegetation cover.  If native 
vegetation dominates the site first, and weed invasion pressure is reduced by low initial 
population size, the potential for costly long-term weed management should be 
minimized to low-level detection and maintenance in the long term.  
 
Some weed seed sources already occur on the project site or adjacent to it.  Sources of 
local weed seeds can be reduced prior to earthmoving to reduce invasion pressures on 
restored wetland areas. Some weed seed sources can be reduced by guiding grading 
activities themselves. Widely dispersed weed seed sources cannot readily be mitigated, 
but the site’s receptivity to their colonization can be reduced by encouraging the rapid 
development of closed vegetation cover by native species. After major restoration 
activities have been completed, controlling invasions of discrete, isolated weed 
populations is a matter of early detection and control when populations remain localized, 
small, and while they have not yet produced viable seed.  
 
Not all non-native plant species that may occur at the site are likely to behave as invasive 
or noxious weeds.  The focus of weed control should be on non-native species that 
rapidly achieve and maintain dominance within their plant assemblages, and tend to 
spread rapidly. The ecological focus is also on the wetlands and their transition zones 
(particularly terrestrial edges of the high marsh zone).  The principal weed threats to the 
restoration site, based on long-term observations of invasive plants in San Pablo Bay, in 
descending order of immediate threat, are listed below. Each of these species is known to 
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produce dominant or monotypic stands that degrade or completely displace native plants 
in seasonal wetlands, tidal wetlands, or their terrestrial edges. 
 

• Lepidium latifolium, BROADLEAF PEPPERWEED 
• Agrostis avenacea, AUSTRALIAN BENTGRASS 
• Spartina alterniflora x foliosa, HYBRID SMOOTH CORDGRASS 
• Salsola soda, MEDITERRANEAN SALTWORT 
• Genista monspessulana  FRENCH BROOM 
• Raphanus sativa WILD RADISH 

 
Other invasive species of high marsh edges and seasonal wetlands in San Pablo Bay should 
be targeted for surveys. These include giant wheatgrass (Elytrigia pontica ssp. pontica), Italian 
thistle and starthistle (Carduus pycnocephala, Centaurea solstitialis), fennel (Foeniculum vulgare), 
poison-hemlock (Conium maculatum).  Small founder populations of these species should be 
removed manually during early flowering stages.   
 
In contrast, some non-native wetland plants may be assumed to provide relatively brief or 
localized dominance during tidal marsh succession, and have low potential to permanently 
reduce diversity of native tidal marsh vegetation.  Examples include Cotula coronopifolia (brass-
buttons), and Polypogon monspeliensis (rabbit’sfoot grass). These species may be tolerated rather 
than controlled in tidal marshes. In seasonal wetlands, it would be desirable to keep initial 
abundance of these “tolerable” wetland weeds low, but they are unlikely to warrant long-
term control or management.  
 
A6-1.0. General weed management actions prior to restoration activities 
 
Before construction activities are begun, the site should be surveyed for the distribution 
of high-priority weeds, particularly those with localized populations on site.  Populations 
that appear to be in early stages of rapid spread should be treated prior to grading of the 
site.  Populations that appear to be locally dominant but only slowly spreading can be 
treated during site grading. Weed populations to be controlled prior or during site 
construction should be flagged and staked in the field to prevent accidental dispersal. Of 
the known species present, Agrostis avenacea is most likely to warrant pre-emptive 
treatment prior to site grading, because of its abundant wind-dispersed seedheads capable 
of rapid long-distance transport, and its recent history of rapid invasion along the 
Highway 37 corridor to Novato. 
 

A6-2.0. Weed management actions during site grading.  If grading of the site is 
properly guided, it can reduce or eliminate weed populations rather than spread them. In 
seasonal wetlands, scraping the top 10 to 20 cm of soil to expose mineral soil below will 
generally remove most of the seeds and vegetative buds and expose underlying soils. 
Stockpiling weed-infested topsoil, and disposing of it in areas where restored tidal 
hydrology will be lethal to the target weed species, will minimize regeneration of both 
noxious weeds and lower-priority weeds alike.  For example, during cut/fill activities to 
transfer fill from borrow sites to wetland restoration areas, topsoils laden with ryegrass (a 
dominant but not noxious weedy grass) can be stripped and placed at bottom layers of 
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restored intertidal wetlands. Similarly, during levee lowering, weeds along high marsh 
edges at uplands (e.g. French broom, radish, and other upland-edge weeds can be scraped 
and displaced to lower intertidal wetland fills.  A qualified on-site biologist should 
coordinate with equipment operators to develop feasible patterns for removal and 
placement of stripped soils, consistent with operation needs.  
 

A6-3.0. General weed management after restoration.  After earthwork is 
complete, and primary vegetation succession is underway, weed management must focus 
on early detection and local control of weed populations prior to seed reproduction or 
clonal spread.  Annual weeds in small patches can be controlled manually (pulling, 
hoeing, mattocks), or with weighted black plastic.  Perennial weeds, particularly clonal 
species with high capacity for regeneration (such as perennial pepperweed) may require 
treatment with herbicides registered for use in or adjacent to wetlands.  Approved 
herbicides likely to be available during the project life would be aquatic formulations of 
glyphosate (Aquamaster, Rodeo), and probably formulations of imazapyr without added 
surfactants. A licensed herbicide applicator may be needed for spot-treatments of early 
detected populations.  Weed survey times should be keyed to the optimal season for 
detection.  Early May is an appropriate time to detect pepperweed while it is in flower, 
but before seed set, and it is within the potential flowering season of early-flowering 
weeds such as radish.  
 
Hybrid smooth cordgrass is more difficult to detect visually because of its establishment 
in inaccessible mudflats, and its resemblance to native cordgrass before it matures and 
flowers. In addition to general weed surveys, the project should coordinate with the 
regional Spartina Control Project (of the Invasive Spartina Project, California Coastal 
Conservancy) to be included in regional surveys to detect new colonies.  
 

A6-4.0. Specific wildland weed species management 
 
4.1. Lepidium latifolium, BROADLEAF PEPPERWEED. 
 
Perennial pepperweed is a clonal forb that establishes in the high marsh and terrestrial 
ecotone of brackish marshes.  It also establishes in middle marsh zones where salinities 
are near the tolerance limits of unspecialized non-halophytes. It is one of the dominant 
species of Petaluma Marsh, but is most aggressive in disturbed, well-drained soils of high 
marshes, side-cast berms along ditches, and along edges of levees. If the first “crop” of 
flowering/seeding shoots is damaged, a second pulse of flowering may occur later in 
summer.  
 
Detection efforts for perennial pepperweed should focus on the edges of levees, and near 
the high tide line (drift-line) zone of the restored tidal marsh.  
 
Perennial pepperweed spreads by seed (long-distance dispersal) and by clonal growth 
from thick rhizome-like roots near the soil surface that develop shoot buds.  Manual 
removal results in fragmentation of the clonal root system and facilitates sprouting. Root 
fragments are resistant to physiological stress and may remain viable after long periods of 
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drying, darkness, soaking, etc.  Manual removal may be effective for seedlings and 
juvenile plants that have not yet established spreading clonal roots. Seedlings form low-
growing rosettes that are difficult to detect until they “bolt” (elongate to pre-flowering 
shoots).  Imazapyr is expected to be registered for use in California wetlands by the time 
of project construction.  As long as imazapyr is used in early stages of tidal marsh 
succession, when no uncommon or sensitive plants are present, and when only small 
treatment areas are indicated, it would probably be the most effective herbicide to 
eradicate small, local populations of pepperweed after one or two treatments. Glyphosate, 
in contrast, tends to result in partial regeneration of treated pepperweed clones, and may 
require multiple treatments over years to eliminate local clonal populations.  
 
4.2 Agrostis avenacea, AUSTRALIAN BENTGRASS 
 
Australian bentgrass is a perennial bunchgrass with short stolons (above-ground 
horizontal shoots capable of rooting and clonal spread over short distances). It is 
amphibious, able to grow floating leaves in submerged (pond) conditions, and terrestrial 
leaves after it emerges.  It is tolerant of brackish soil conditions, and rapidly becomes 
abundant in bayland ditches, seasonal pond beds, pans, and seasonal wetlands. It spreads 
with exceptional speed because it develops massive quantities of detached lightweight, 
seed-bearing panicles that act as wind-transported “tumbleweeds”.  Its flowering period 
extends from April or May to fall, depending on time of drawdown. It can rapidly 
dominate seasonal wetlands.  
 
There is little information on control of Australian bentgrass.  Prevention of seed 
production is the highest priority, and establishment of dense, competing vegetation 
cover is an important means of reducing seeding colonization.  Aquatic-habitat herbicides 
(glyphosate, imazapyr formulations without surfactants) are likely to be the only effective 
control techniques for reducing local infestations, and these will probably be effective 
only if plants are treated before seed set.  
 
Detection efforts for Australian bentgrass should be focused on the first 4 to 6 weeks in 
spring after drawdown of seasonal ponds/vernal pools, or mid-May, whichever is earlier. 
Australian bentgrass may also occur in the high tide line of brackish marshes, where 
vegetation cover is sparse.  
 
4.3. Spartina alterniflora x foliosa, HYBRID SMOOTH CORDGRASS 
 
Hybrid smooth cordgrass can rapidly dominate early stages of mudflat-marsh succession 
in the San Francisco Estuary. It spreads by seed, by clonal spread (rhizome growth), and 
also by highly fertile hybrid pollen that may generate hybrid seed from native cordgrass 
populations.  Most of the invasion pressure at the time of the project is likely to remain in 
Central and South San Francisco Bay, but outlier populations have established at the 
Loch Lomond Marina in San Rafael.  Long-distance dispersal events from San Francisco 
Bay should be expected.  
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Visual detection of hybrid smooth cordgrass is difficult in most seasons, especially when 
plants are juvenile.  Hybrids are variable in size, form, and pigmentation. Most hybrids 
remain mostly green in mid-October, when native cordgrass has senesced seasonally. 
Many hybrids have stiff, erect leaves in dense clones, and are usually much taller than 
native cordgrass clones.  These traits are useful in screening candidate hybrids.  
 
The restored Bahia mudflats should be annually surveyed in early October to detect tall, 
green cordgrass plants, using binoculars from the shoreline.  If candidate hybrid plants 
are detected, tissue samples should be obtained using low-draft inflatable boats on a 
rising tide.  Tissue samples should be sent to U.C. Davis (Debra Ayres), in coordination 
with the Invasive Spartina Project (ISP; www.spartina.org.; Katy Zaremba).  Control 
should be coordinated with the ISP.  
 
The less common Spartina densiflora (Chilean cordgrass) is unlikely to occur at Bahia, 
but it should be considered as a “watch” species during surveys for broadleaf 
pepperweed, which occupies a similar vegetation zone in the tidal marsh.  
 
4.4. Salsola soda, MEDITERRANEAN SALTWORT, SALSOLA 
 
Salsola soda is a succulent annual forb that produces buoyant fruits (seeds) capable of 
long-distance dispersal in water, concentrating deposition in drift-lines at the high tide 
line (the high marsh zone). It is also spread in dredge disposal sites by grading and 
disking. Most infestations, however, are related to intensive local seed production and 
dispersal around parent plants. Once local seed production is established, Salsola is 
difficult to control. Control efforts should be based on detection of pioneer plants and 
removal prior to seed set.  Seed set may occur as early as mid-summer in dry soils. 
Salsola is readily detected visually. Plants can be removed by manual pulling as long as 
seed have not formed.  Succulent plants may survive for many days after uprooting, so if 
removal occurs near seed set, plants should be bagged and removed.  
 
4.5. Genista monspessulana  FRENCH BROOM 
 
French broom is a shrub that produces fragrant flowers and abundant long-lived seed.  It 
is seldom a weed of tidal marsh edges, but a vigorous population is established at the 
edge of the Bahia bayland levees, and appears to have potential for spread if soils are 
disturbed, moved, and if heavy equipment disperses seed.  Once seed are deposited, 
seedlings may be recruited for many years after flowering populations have been 
eliminated. French broom should be eliminated during early flowering (late spring/early 
summer) using either manual methods (mattocks cutting stems below the soil surface; 
weed wrenches) or herbicide (glyphosate).  Alternatively, broom-infested soils can be 
excavated and deposited into tidal wetland restoration areas during site grading.  
 
4.6. Raphanus sativa WILD RADISH 
 
Wild radish is a coarse annual forb that can rapidly invade disturbed, drained bay mud 
and develop pure stands that strongly inhibit establishment of other species. For this 
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reason, all high marsh zones (particularly levees above spring tide elevations) should be 
kept free of radish.  Large radish stands can be treated in the seedling stage during the 
rainy season by applying saline water to the soil; soil salinization favors high marsh 
species, and continues to suppress germination and survival of radish through the rest of 
the growing season.  Manual removal (hoeing) is effective before bolting; manual 
removal of hard, fibrous stems and taproots is inefficient. Weighted black plastic mulches 
can likewise be applied to populations in  juvenile (pre-bolt or early bolt) stages of 
development. Over time, clonal growth of creeping wildrye (Leymus triticoides) can 
significantly reduce density of established radish populations, and can prevent its 
invasion.  
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Appendix 7 
 

Native Seasonal Wetland Plant Species 
Northwestern San Pablo Bay 

 
The following list of native seasonal wetland plants is a composite of surveys from the 
following reference sites: (1) Olive-Atherton diked marshes at Novato, Marin County 
(Atherton Avenue, near Bahia); (2) Sears Point baylands and vernal pools, Sonoma County 
(North Point Joint Venture and Dickson Brothers parcels, Sonoma Land Trust); China 
Camp, San Rafael.  Each site occurs at or adjacent to the margins of estuarine wetlands 
(including diked baylands) of northwestern San Pablo Bay. The list is supplemented by 
historic botanical data (herbarium, local flora) describing seasonal wetlands of baylands 
(Howell 1949; CALFLORA, SMASCH databases).  The list provides a preliminary model for 
vegetation objectives and management of seasonal wetlands marginal to restored tidal 
marshes from Gallinas Creek to Tolay Creek.  Local remnant populations are available for 
propagation unless otherwise noted.  
 
1. Dominant species: terrestrial ecotone 
 

Hordeum brachyantherum  MEADOW BARLEY 
Leymus triticoides   CREEPING WILDRYE 

2. Freshwater seeps and swales at terrestrial ecotones 
 
Dominant 
 

Carex barbarae  SANTA BARBARA SEDGE, WHITEROOT 
Carex obnupta  SLOUGH SEDGE 
Juncus balticus BALTIC RUSH 

 
Locally dominant or abundant 
 

Carex praegracilis  SEDGE 
Salix laevigata  ARROYO WILLOW 
Typha latifolia  BROADLEAF CATTAIL 
Typha angustifolia NARROWLEAF CATTAIL 

 
3. Vernal marsh and pool (alkaline to fresh-brackish) 
 
Dominant  
 
Eleocharis macrostachya  COMMON SPIKERUSH 
Juncus phaeocephalus var. paniculatus  BROWN-HEADED RUSH 
Juncus xiphioides IRIS-LEAF RUSH 
Pleuropogon californica  SEMAPHORE-GRASS 
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Locally dominant or abundant 
 
Castilleja ambigua ssp. ambigua  JOHNNY-NIP 
Eryngium aristulatum  COYOTE-THISTLE 
Lasthenia glaberrima  RAYLESS GOLDFIELDS  
Lasthenia glabrata ssp. glabrata  SMOOTH GOLDFIELDS) 
Layia platyglossa, L. chrysanthemoides  TIDYTIPS 
Lilaea scilloides (FLOWERING QUILLWORT) 
Plagiobothrys bracteatus  BRACTED POPCORNFLOWER 
Ranunculus aquatica AQUATIC BUTTERCUP 
Triphysaria floribunda ssp. versicolor  BUTTER-AND-EGGS 
Trifolium depauperatum ssp. depauperatum SAC-CLOVER 
Trifolium depauperatum ssp. hydrophilum WATER SAC-CLOVER 
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Figure 1.  Project site location in Petaluma Marsh area, Marin County, 
California 
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Figure 2.   Schematic representation of conceptual design elements for early-
succession vegetation and habitat at the East Unit, plan view.  MS = Mahoney 
Spur. CB = Central Bahia. 
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Figure 4. Marsh nuclei and creekbank high marsh ridges in relation to 
mudflats and channel. Schematic representation, not to scale.  Marsh nuclei may be 
established on topographic highs raised to elevations above Mean Sea Level, or 
existing topography above Mean Sea Level.  Vegetation is partially established prior 
tidal restoration.  Perimeter levees are graded down to gradients between intertidal 
marsh and high marsh, with priority for bare or weedy levees near adjacent, exterior 
tidal marshes with clapper rail populations.  
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Figure 3.  Alkali-bulrush and cordgrass marsh on constructed upper intertidal marsh 
terrace. Schematic representation, not to scale.  Small, sinuous channels (constructed 
ditches) provide potential clapper rail habitat within the marsh. Vegetation is partially 
established prior to tidal restoration. Note continuity with high marsh creekbank ridges and 
main tidal channel.  
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Figure 5.  Marsh nuclei: schematic cross-section.  Existing and constructed 
topographic high areas between MSL and MHW support some alkali-bulrush 
vegetation at the time of tidal restoration, initiating radial spread (marsh 
progradation) and sediment accretion.  
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Figure 6.  Constructed creekbank high marsh ridges.  Functional and structural 
equivalents of natural creekbank levees in mature tidal marsh plains, these are located 
at intervals along bends of channels. Crests reach or slightly exceed local Mean 
Higher High Water, rough microtopography from discharge or grading.  
Unengineered fill consists of side-cast spoils from channel excavation. Initial 
vegetation zonation approximately 3 years after tidal restoration is shown. Ridges 
acct as high tide escape cover, potential nest sites, and centers of marsh 
progradation; physically, vegetation-stabilized emergent intertidal islets reduce fetch, 
wave energy.  Schematic; no scale.  
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Figure 7. Seasonal wetlands, derelict dredge disposal site.  Existing ryegrass-
dominated seasonal wetland vegetation and surface soils are scraped away and 
deposited in the Central Bahia lowlands to fill the platform for alkali-bulrush marsh 
and the high marsh gradient.  Exposed soil is sparsely replanted with native creeping 
wildrye and meadow barley. Scraped or excavated depressions provide additional 
borrow material, and are inoculated or planted with native seasonal marsh plant 
propagules. New ditches connect to weir or outlet structure for Mosquito Abatement 
management flexibility to rapidly drain the pools. Cattail marsh/pond is conserved, 
partially excavated to improve ratio of open water area; breach in its perimeter levee 
is blocked or replaced with weir. Levees are graded down to low, wide berms, 
continuous with high tidal marsh. 
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C.  APPENDIX C  CORRESPONDENCE WITH THE NATIVE AMERICAN HERITAGE 
COMMISSION AND NATIVE AMERICAN REPRESENTATIVES 
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Seasonal wetlands, derelict dredge disposal site.  Existing ryegrass-dominated 
seasonal wetland vegetation and surface soils are scraped away and deposited in the 
Central Bahia lowlands to fill the platform for alkali-bulrush marsh and the high 
marsh gradient.  Exposed soil is sparsely replanted with native creeping wildrye and 
meadow barley. Scraped or excavated depressions provide additional borrow 
material, and are inoculated or planted with native seasonal marsh plant propagules. 
New ditches connect to weir or outlet structure for Mosquito Abatement 
management flexibility to rapidly drain the pools. Cattail marsh/pond is conserved, 
partially excavated to improve ratio of open water area; breach in its perimeter levee 
is blocked or replaced with weir. Levees are graded down to low, wide berms, 
continuous with high tidal marsh. 
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Zentner and Zentner California Clapper Rail Survey 
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