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Cover Photos 

All photos by the Invasive Spartina Project. Clockwise from top left: (TL) A professional 
weed control crew using a specially-equipped amphibious tracked vehicle to transport per-
sonnel and herbicide mixture to treat invasive Spartina at a remote marsh location near 
Deepwater Slough, San Mateo County; (TR) Where once was a meadow of cordgrass tufts, 
the final phase of Spartina densiflora eradication at Corte Madera Ecological Reserve (Marin 
County) entails painstaking hand removal of small S. densiflora seedlings from within a ma-
trix of native Distichlis spicata, Jaumea carnosa, and Sarcocornia pacifica; (BR) A licensed 
herbicide applicator using an airboat to access patches of hybrid Spartina on mudflats in San 
Pablo Marsh, Contra Costa County; (BL) An aerial view of partially-treated Cooley Landing 
Restoration marsh, San Mateo County; Note the airboat on the primary channel in the center 
of the photograph, which transports field crew with backpack herbicide applicators to points 
throughout the marsh. The bluegreen dots are treated Spartina clones. This large site takes a 
full crew many days to treat.  
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1.  INTRODUCTION 
The California State Coastal Conservancy (Conservancy) initiated the Invasive Spartina Project 
(ISP) in 2000 to stave off the invasion of non-native Spartina and its potential impacts. The ISP 
is a regionally-coordinated effort of Federal, State, and local agencies, private landowners, and 
other interested parties, with the ultimate goal of arresting and reversing the spread of non-native 
Spartina in the San Francisco Estuary. Non-native Spartina poses many serious threats to the 
Estuary including the destruction or degradation of endangered species habitat, loss of flood con-
trol capacity, creation of mosquito-breeding areas, failure of salt marsh restoration efforts, and 
the possible extinction of the native Spartina species.  

The ISP Control Program compiled three-year Site-specific Plans (SSPs) in 2008 for all 170 non-
native Spartina infestation sites around the Bay (Grijalva & Kerr 2008),  The Site-specific Plans 
were written to comply with requirements of the ISP’s Programmatic Environmental Impact Re-
port (PEIR) adopted by the Conservancy in 2003 (Conservancy & USFWS 2003a) and the asso-
ciated Mitigation Monitoring and Reporting Program (Conservancy & USFWS 2003b). The 
plans were considered by USFWS under a formal intra-Service Section 7 consultation regarding 
impacts to endangered species, and a Biological Opinion was issued allowing the project to pro-
ceed with a three-year program (USFWS 2008). The plans detailed important aspects of each 
site, presented the Integrated Vegetation Management strategy for controlling the invasive 
Spartina, evaluated any potential impacts from treatment, and specified mitigation and conserva-
tion measures that would be implemented to minimize adverse effects. 

The 2008-2010 Biological Opinion (USFWS 2008) allowed ISP entry into marshes occupied by 
the California clapper rail, a State and Federally-listed endangered species, prior to the end of the 
birds breeding season on September 1. This allowance enabled the ISP to comprehensively 
monitor and treat non-native Spartina populations during the plant’s active growing season, 
when they were more distinguishable in the marsh and easier targets for observation and herbi-
cide application. This ability has greatly improved the efficacy of treatment efforts at many sites 
throughout the Bay. It also expanded the ISP’s “treatment season” by as much as three months, 
allowing more sites to be treated at the optimal time, new and better monitoring methods to be 
implemented, and the Control Program to receive inventory data from same-year surveys to 
guide the treatment efforts. In 2010, the ISP fully implemented treatment surveys to ensure that 
all known non-native Spartina at each site was recorded for treatment. During treatment surveys, 
trained field monitors help guide the treatment crews, navigating to the mapped locations of non-
native Spartina in target marshes and recording the work in GPS. This increases the thorough-
ness of the treatment, at a time when every plant counts because the goal of eradication is near at 
many sites, and helps provide additional sensitivity for the endangered species in these marshes. 

Treatment activities have evolved and adapted over the past few years to respond to the changing 
character of the infestations and to utilize new technologies that improve efficacy and efficiency. 
As the giant monocultures of hybrid Spartina that once dominated the Bay are eliminated, ISP 

http://www.spartina.org/project_documents/2008-2010_site_plans_doc_list.htm
http://www.spartina.org/project_documents/eis_final.htm
http://www.spartina.org/Spartina_Final_EIR/Spartina_Final_EIR_App_K.pdf
http://www.spartina.org/project_documents/2008-10_Spartina_BO_web.pdf
http://www.spartina.org/project_documents/2008-10_Spartina_BO_web.pdf
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partners have shifted away from broadcast aerial applications to time and labor-intensive ground-
based work that is more appropriate for the changing face of the infestation. The Integrated Veg-
etation Management strategies utilized to combat the non-native Spartina are continually evalu-
ated and adapted to respond to the conditions present, such as expanded use of airboats to allow 
low-tide access to infestations over bare mudflats, and switching to a reliance on purely manual 
methods at virtually all of the Spartina densiflora sites around the Bay as they near eradication. 
As a result of these and other improvements, by 2010 ISP saw a reduction of 725 net acres (90%) 
in the Baywide infestation of non-native Spartina since the peak of more than 800 acres in 2005 
and 2006 (see note below regarding defining “area”). 

The implementation of the Site-Specific Spartina Control Plans on the 170 sites where non-
native cordgrass is present around the Bay takes a significant commitment of time and effort, and 
would not be possible without the dedication and active participation of the ISP Partners. Also 
called Conservancy Grantees, each of the 10 agencies, municipalities, or non-profits provides 
equipment, personnel, local knowledge, permitting, sub-contracting services, and other coordi-
nating activities.  Without this regionally-coordinated effort, the successes that ISP has realized 
would not have been possible.  

 

Defining “Area” 
The ISP uses the terms “net area” and “treatment area” to define the extent of non-native 
Spartina. Net area refers to the size of the infestation if the space between stems is sub-
tracted from the overall footprint of the plant or clumps of plants. Net area is the metric 
typically used in botanical surveys and roughly corresponds to cover in a given area. 
Treatment area describes the area associated with the plant or clump of plants that will 
need to be treated during control work. Treatment area is a separate measurement made 
in the field, but on average it has been 2.4 times the net area of a given instance of non-
native Spartina.  

Helicopter-based treatment area is derived from on-board GPS equipment measuring the 
boom swath width and activation duration to calculate area. This is combined with 
chemical output to get the acres treated. Helicopter-based area data may differ slightly 
from the area measurements derived from the ISP’s GPS-based inventory monitoring for 
the site, but are generally aligned with treatment area estimates for the year. 
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2.  2010 SPARTINA TREATMENT PROGRAM 
The Invasive Spartina Project Control Program completed treatment within 164 sub-areas, com-
prising over 50,000 acres of tidal marsh and 85 net acres of non-native Spartina, primarily be-
tween June and November 2010. Several infestations of Spartina densiflora that were approach-
ing eradication were treated through January 2011. Treatment sub-areas are classified into 24 
Treatment Sites, or Site Complexes (Figure 1). The site specific treatment plans followed in 
2010 were initially written by ISP managers in 2008 (Grijalva & Kerr 2008), with modifications 
as necessary based on progress made in 2008 and 2009 treatments. 2010 was the most successful 
treatment season since the program started in 2005, as the program was able to complete com-
prehensive treatment at all but two sites, integrate monitoring and treatment, and continue the 
trajectory toward eradication of the invader in the Bay.  

Figure 1: Proximity of 2010 Spartina Treatment Site Complexes. (Treatment is con-
fined to infested tidal marsh zones within the general areas encircled in red.) 

http://www.spartina.org/project_documents/2008-2010_site_plans_doc_list.htm
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For a full list of sites, treatment dates, treatment methods and area of non-native Spartina, please 
see the 2010 Treatment Table (Appendix 1). 

2.1  Treatment Partners and Budget 
As in previous years, treatment was conducted primarily by partner entities using grant funding 
provided for this purpose by the State Coastal Conservancy1. The grant recipients, approximate 
acres treated, and their invoiced expenditures for the season are summarized in Table 1. 

                                                 
1 Funding for the Spartina Project was provided to the Conservancy for this purpose through grants from several 
state and federal sources, including Wildlife Conservation Board, Bureau of Ocean and Marine Energy Manage-
ment’s Coastal Impact Assistance Program, Department of Fish and Game Ecosystem Restoration Program, and 
American Recovery and Reinvestment Act funds through the National Oceanic and Atmospheric Administration. 

Table 1. Summary of Treatment Sites, Area, and 2010 Expenditures for  ISP Grantees 

Conservancy Grantee Site/Sub-Area Identification Numbers 
Approximate 

Area Treated1 

(acres) 
Expenditures2 

Alameda County Department 
of Public Works 

1a-1f, 13a-c, 13g-h, 17i, 20i-j, 20u, 
20v 2.4 $12,026 

California State Parks  
Department 

6a, 11, 12e, 12f, 22f 0.3 $10,0003 

California Wildlife Foundation 

3a-3b, 5g-h, 9,12b, 12c, 12d, 12h-i, 
13d-f,  13i-l, 15a-c,16, 17f-g, 17j, 
20b-h, 20r, 22a-d, 22f, 23b-f, 23h-k, 
23n-o, 24a, 24c 

14.8 $143,758 

City of Alameda 17a, 17b, 17m 0.5 $23,218 

City of Palo Alto 8 1.3 $5,238 

City of San Leandro 20c-h 1.9 $13,572 

East Bay Regional Parks  
District 

6b, 7a-b, 10a-c, 17c-d, 17h, 17k-l, 
20a, 20k-q, 20s, 20w 19.6 $65,089 

Friends of Corte Madera Creek 
Watershed 4a-4l 0.8 $75,000 

San Mateo County Mosquito 
and Vector Control District 18a-h, 19a-r 9.6 $117,980 

US Fish and Wildlife Service 2a-2m, 5a-5f, 21a-b, 26b 40.9 $100,7924 

TOTAL  92.1 $566,673 
Notes 1. Treated areas reported in this table vary from tabulated totals of all treated sub-sites because of 

errors associated with grouping by grantee rather than site complex.  
 2. Per Conservancy invoice records, unless otherwise indicated. 
 3. State DPR funded control on Parks land in 2010. Total expenditure by the DPR has not been 

provided. 



San Francisco Estuary Invasive Spartina Project 5 2010 Treatment Report 

2.1.1 Santa Clara Valley Water District (SCVWD) 

In 2010, Santa Clara Valley Water District (SCVWD) completed a 7-year program managing the 
invasive Spartina within their jurisdiction as a mitigation measure for their Stream Maintenance 
Program. They received a 5-year grant in July 2010 to manage this site into the future, but be-
cause the money was not available in time for the beginning of their fiscal year, they will return 
to this work in 2012. Treatment in 2011 (where permitted) will be conducted by a private con-
tractor through CWF. 

The Coastal Conservancy and Invasive Spartina Project would like to recognize the unique part-
nership with SCVWD and acknowledge the extraordinary efforts they have invested in hybrid 
Spartina control over the past seven years. SCVWD is the only entity in San Francisco Bay that 
has been performing their invasive Spartina treatment work without funding through a Coastal 
Conservancy grant. Several other entities have the personnel, equipment, and expertise to con-
duct their own control work, but all have been doing so only with Conservancy funding. All of 
ISP’s other partners hire private contractors to complete the work, again through the grants from 
the Conservancy. It is very beneficial to ISP’s eradication efforts and the long-term success of 
eradication to have entities with extensive institutional knowledge of their intertidal property out 
working in the field on treatment. Not only does this provide for more thorough treatment in the 
short run, it also means that knowledgeable eyes will be on the watch for nascent infestations into 
the future.  This allows a rapid response that could stop an infestation from becoming a larger 
problem. 

2.2  Highlights of the 2010 Treatment Season 
2010 was a landmark year in many ways, with coordination with and between partners at a 
heightened level, treatment methods refined to optimize efficacy and minimize cost, and the suc-
cess of previous seasons beginning to show clearly in the areas being treated. This section pro-
vides highlights of factors that contributed to the success of this season, as well as insight into 
challenges that were encountered. 

2.2.1 Treatment Monitoring 

In 2009, ISP monitoring and treatment programs stepped up coordination to develop improved 
methods to increase the accuracy of hybrid Spartina identification and treatment, enhance con-
servation of native S.foliosa, and assure protection of California clapper rail during treatment ac-
tivities. In the initial years of the ISP, especially prior to 2008, when early-season (June 1) entry 
to clapper rail habitat was first authorized by USFWS, the task of conducting inventory of the 
extensive infestations between May and October left no time for additional tasks during the 
treatment season, conducted between May and November. As ISP gained control over the Bay-
wide infestation, the importance of treating each and every plant increased, while the time re-
quired for monitoring many of the small sites decreased significantly, due to reduced number and 
size of remaining infestations. Unfortunately, the monitoring effort at a number of the large, hy-
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brid monoculture sites has had the opposite trajectory; as the Spartina was controlled, it became 
necessary to increase the level of detailed mapping (by points, lines, and small polygons), which 
required a great deal more time than had previously been spent mapping large polygons of high 
cover Spartina. 

During the 2009 season, approximately 20 of ISP’s 170 sub-areas were treated with the assis-
tance of ISP biologists helping to direct applicators to the scattered infestation points in a marsh. 
Normally the sites had been mapped prior to treatment to reduce the time and labor involved in 
searching out the invasive and to reduce the disturbance to the denizens of the marsh. During the 
treatment event, each of the mapped features (points, lines and polygons) was updated as “treat-
ed” on the GPS, and any additional plants found during treatment were mapped and dated at that 
time (Figure 2). This method, referred to as “treatment surveys”, was refined over the course of 
the season. The result was greatly improved accuracy and efficiency in treatment, and the ISP 
continued to expand the effort in the following season.  

As planning for the 2010 treatment season began in winter 2009, ISP staff evaluated the realities 
of an increased inventory effort at large, complex sites that have been reduced down from mono-
cultures. ISP enlisted and trained four new interns to enable staff to cover as many treatment 

Figure 2. An example of a treatment survey map, showing Spartina locations and whether the plant was 
sprayed, partially sprayed, or not treated, or whether treatment status cannot be determined by visual 
assessment (“Can’t tell”). 
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events as possible and with as a high a ratio of ISP staff to applicator as possible. With the in-
terns focusing primarily on treatment surveys, the experienced biologists were freed up to con-
duct inventory mapping ahead of treatment to inform and streamline those efforts. When interns 
assisted with inventory, it was at sites that only had hybrid S. alterniflora, so that discernment be-
tween the native and non-native Spartina would not be necessary, and their time could be used 
most efficiently. 

This increase in the ISP’s ability to conduct treatment surveys made a significant difference in 
the thoroughness and efficacy of the 2010 treatment effort. Virtually every sub-area that was 
treated in 2010 included at least some level of treatment survey coverage, a significant increase 
from 20 sub-areas during the pilot year in 2009. The ratio of monitors to applicators varied based 
on the treatment methods employed, the complexity of the site and size of the treatment crew, 
and ISP staff availability. For larger infestations where the applicators remain in discrete areas 
for extended periods of time, it can be sufficient to have a single monitor for every two to three 
applicators. However, for widely-scattered infestations or sites where treatment is moving rapidly 
across a site, it is better to have one to one coverage when possible. ISP may hire additional interns 
in 2011 to further improve the coverage at sites that benefit from the higher ratios.   

2.2.2 Reduced Aerial Applications 

In 2010 there was limited need for aerial applications due to the major reductions in non-native 
Spartina stands throughout the Bay. Aerial applications are best used on contiguous, monocul-
tural stands of non-native Spartina, and where target stands are difficult to access on the ground. 
For these types of marshes, aerial applications are by far the least impactful treatment method, 
requiring very little time to treat a given area and producing none of the impacts typically associ-
ated with ground-based treatments. Aerial applications have been an integral part of the success 
of the ISP’s Control Program, allowing comprehensive, single-season control on hundreds of 
acres of non-native Spartina each year during the 2005-2009 treatment seasons.  

Much of the marshland around the Bay where aerial treatments had previously been necessary, 
especially in the Central Bay where the infestation was first established and had spread farthest, 
contained remnant stands of non-native Spartina scattered  throughout the marsh as single plants 
or small clonal clumps. These areas were more appropriately treated via ground-based applica-
tions to more precisely target the instances of non-native Spartina. Aerial applications in 2010 
were therefore relegated to portions of marshes where larger stands remained, where ground-
based access was difficult, or where specific techniques (seed suppression) were employed.  

In 2006, over 1,350 acres were treated via aerial applications (see “Defining ‘Area’”, page 2). In 
2010 an estimated 147 acres were treated aerially, a reduction of just under 90%. All other areas 
were treated via ground-based application methods in 2010. Approximately 20 acres of this 2010 
total were treated by the East Bay Regional Parks District (EBRPD) as part of the phased treat-
ment of Arrowhead Marsh and MLK New Marsh, in the form of seed suppression (1/3 concen-
tration of the standard herbicide, discussed below). This transition from aerial to ground-based 
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methods has followed the ISP’s Integrated Vegetation Management strategy of seeking to taper 
herbicide use while maintaining a strong trajectory toward eradication over multiple treatment 
seasons, and is a major milestone toward the goal of eradicating the invader from the Bay. 

2.2.3 Expanded Use of Airboat Treatment 

ISP partners further expanded the use of airboats for low-tide hybrid Spartina treatment in 2010 
after refining the technique in 2008 & 2009 (Figure 3). There were three airboats capable of 
work on the open mud, one owned by the private contractor Aquatic Environments Inc. (AEI), a 
second owned by EBRPD, and a third purchased with Bureau of Ocean and Marine Energy 
Management’s Coastal Impact Assistance Program (CIAP) funding late in the 2010 treatment 
season by the Coastal Conservancy for use by San Mateo County Mosquito and Vector Control 
District (SMCMVCD) in 2011 and beyond. These three airboats have engines strong enough to 
park on the open mud for extended periods and then motor away without getting stuck. Treat-
ment can be conducted from the deck of the boat, by hauling hose up to 300 ft. from the craft, or 
by deploying backpack applicators with ISP biologists leading them to the target plants. The air-
boats are also used for re-supplying the backpacks or amphibious vehicles, and for shuttling the 
applicators around large channels or to new areas once treatment has been completed on a given 
set of features. 

EBRPD continued to expand the use of the airboat it acquired in 2008. They used it extensively 
in San Leandro Bay to treat the west half of Arrowhead Marsh (17c) as well as other sites along 
the MLK Shoreline (17d), Airport Channel (17k), and Doolittle Pond (17l). It was also used at 
two locations along the Hayward Shoreline, Oro Loma West (including once to help extract an 
amphibious tracked vehicle that was hopelessly stuck in the soft mud) and at Hayward Area Rec-
reation District (HARD) Marsh. In addition, EBRPD assisted California Department of Fish and 
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Game (CDFG)/ISP by treating the hybrid Spartina in an expansive mudflat area along Mt. Eden 
Creek that was not accessible on foot. 

The ISP continued to rely heavily on the use of airboats at the San Francisco Bay Don Edwards 
National Wildlife Refuge (Site Complex 5) since most of those sites are not accessible from lev-
ees or are better approached from the water to enhance safety, reduce worker fatigue, and limit 
the impacts to the marsh.  AEI also expanded the use of the airboat to the other USFWS marshes 
of the Bay in 2010, including multiple areas of Bair Island (Site Complex 2) and a day along the 
Mare Island shoreline in San Pablo NWR (sub-area 26b). The work at Bair Island marked a tran-
sition to ground-based treatment at a site that had really only been treated by helicopter to that 
point, a significant milestone in the eradication work. The ability of the airboat to operate on the 
open mud allowed the pioneering infestation at Middle Bair/Pond B3 (sub-area 2m) to be treated 
for the first time; this restoration site was just breached in autumn 2008 but had already been in-
fested with 28 m2 of hybrid Spartina by 2010.  

In addition to this work in various areas of the Refuge and several sites in the Two Points Com-
plex (Site Complex 22) and Cooley Landing (Site Complex 16), the AEI airboat was also used at 
a novel site in San Rafael. ISP had been battling the infestation at a cove off Beach Drive (sub-
area 23b) for several years, treating by truck and hose as well as backpacks. This cove has exten-
sive native cordgrass and has been silting in because of changes in the surrounding watershed as 
well as the colonization by hybrid Spartina. In 2010, much of what had appeared to be native 
cordgrass in previous years was now morphologically-obvious hybrid, and the majority of these 
clones were out in very soft mud that was not accessible on foot. The airboat was very helpful at 
getting this infestation back under control, and was greatly appreciated by the residents of the 
cove, who had lamented their loss of connection to open water due to the invasion as well as the 
unrelated siltation. 

2.2.4 Spartina densiflora Eradication Status 

ISP continued to implement adaptive Integrated Vegetation Management for S. densiflora, as 
described in the 2008-2009 ISP Treatment Report. The need to adapt treatment methods was 
driven by two distinct situations observed at the remaining infestations: sites close to eradication 
(including most of the Corte Madera Creek locations (Site Complex 4); all of the Marin Outliers 
(Site Complex 23) with S. densiflora, and the few other S. densiflora sites at Point Pinole, San 
Pablo Bay NWR, and Sanchez/Burlingame Lagoons) where only a small number of young plants 
and seedlings remained; and the original introduction site at Creekside Park where there were 
remnants of well-established S. densiflora meadows.   

In the first situation, successful control with imazapyr herbicide had reduced the S. densiflora 
infestations at 93% of the sites to small clusters of young plants and seedlings. Over the years 
ISP had observed lower mortality on small S. densiflora plants and seedlings treated with herbi-
cide, possibly because of a combination of the thick leaf cuticle on the inrolled leaves of this 
species and insufficient leaf surface area to absorb enough herbicide for systemic control. In May 
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2009, ISP determined that a strategy combining inventory monitoring and S. densiflora removal  
would be much more effective and efficient at these sites. ISP biologists now survey these S. 
densiflora sites twice a year based on aspects of the phenologyof the marsh plant community. 
The first survey occurs in late spring (May/June) when most of the S. densiflora is flowering and 
the extra visibility of the flower stalk is often the only way that some of these seedlings and tiny 
resprouts can be detected in a marsh. The second survey occurs in late autumn/early winter when 
the pickleweed has turned red and contrasts with the dark green of the S. densiflora leaves. In-
stead of simply mapping these small plants when they are discovered, they are also dug or pulled 
and bagged for off-site disposal. This strategy was used throughout the 2010 treatment season at 
these sites and continues to yield excellent results, with many of the infestations reduced to just a 
handful of plants.  

The second new strategy began as a pilot project in summer 2008 and was designed to address 
regrowth at previously-treated S. densiflora meadows, primarily at the original introduction site 
at Creekside Park. These plants had been compromised by the previous imazapyr application(s), 
resulting in leaves that are visibly unhealthy and won’t uptake further herbicide application. 
Manually removing that above-ground biomass allows ISP to determine which plants are still 
alive and creates options for follow-up treatment.  

The meadows of S. densiflora in these areas were mowed in autumn after clapper rail breeding 
season using brushcutters with metal blades, and the technician actually mowed down into the 
substrate so that the cut was slightly sub-surface. By removing the tons of above-ground bio-
mass, isolated plants could be dug more easily if they showed fresh green growth, or they could 
be treated with a reduced amount of herbicide once in late spring to stop seed production and 
dispersal, and further weaken the reserves of the plants. Since widespread manual removal of 
remnant S. densiflora meadows would have been prohibitively damaging to the marsh surface, as 
well as very expensive and time consuming, effective treatment methods were combined to even-
tually starve the plant roots and complete the eradication. Observations of these intensively-
managed areas in spring 2011 show a significant reduction in S. densiflora cover. 

In 2007-2008, ISP began to find a few scattered patches of what appeared to be a hybrid between 
S.densiflora and the native S. foliosa (Figure 4), and this hybridization was later confirmed by 
genetic testing at UC Davis. By 2009, this novel hybrid was discovered at many of ISP’s sites 
where S. densiflora was growing adjacent to large stands of the native. This hybrid appears to 
spread primarily by vegetative means and only rarely was observed in flower. Fortunately, ima-
zapyr treatment was very effective on this “species”; this hybrid more closely resembles the na-
tive parent in both the type of leaf and thickness of the cuticle, both of which traits contribute to 
better herbicide uptake. However, the simultaneous discovery of this new form of invasive 
Spartina at a number of sites suggests that it could have been a significant invader in San Fran-
cisco Bay. Fortunately ISP was able to rapidly respond to the new detection and achieved great 
control over hybrid S. densiflora in 2010. 
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2.2.5 Spartina anglica Eradication Status 

Spartina anglica was introduced to Creekside Park in Marin County during the same restoration 
planting in the 1970s in which S. densiflora was introduced. Fortunately S. anglica is at the 
southern end of its range and has not really thrived at or dispersed from that single site. Howev-
er, although the S. anglica infestation is relatively small, this species sets seed early in the sea-
son, so imazapyr application after late June allows for addition to the seed bank and potentially 
extends the time to eradication. Successful treatment reduced the area of S. anglica from approx-
imately 310m2 in 2009 to 89m2 in 2010.  However, until 2008, ISP’s Biological Opinion did not 
permit treatment within clapper rail sites until after September 1, so the infestation area remained 
somewhat static until that point.  

Creekside Park’s herbicide treatment was conducted in late June, ahead of seed set for this spe-
cies. The late spring rains in 2010 appear to have benefitted the S. anglica, and the remaining 
stands appeared very healthy and easier to distinguish from either odd forms of S. foliosa in 
hypersaline ponded areas or patches of S. densiflora hybrid. If this earlier treatment can continue 
for a couple more seasons, the mature plants should be eliminated and the seed bank exhausted. 

2.2.6 Spartina patens Eradication Status 

Spartina patens has not spread from the single site in San Francisco Bay to which it was intro-
duced, despite the significant challenges in fully eradicating the species posed by the presence of 
a rare annual plant growing with the invasive. There is a thriving population of the State-listed 
rare plant Cordylanthus mollis mollis (soft bird’s beak; Figure 5) at Southampton Marsh, and 
this hemi-parasite is growing amongst or even intertwined with the last remaining small stands of 
S. patens along two of the higher-order channels within the marsh.    

The treatment strategy for this species was designed to protect the rare plant and has made it im-
possible to properly treat the remaining S. patens. Any S. patens growing separately from the 
Cordylanthus, mostly the scattered individual plants and seedlings on the marsh plain, could be 

Figure 4. Spartina densiflora x foliosa hybrid, first detected in 2008, expanded rapidly in Corte 
Madera Creek, and was quickly controlled by ISP. 
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treated at the proper time to stop seed production (mid-summer) and while the plant was still ac-
tively growing so the herbicide could translocate down into the roots. However, treatment of the S. 
patens growing with the Cordylanthus could not be treated until after the rare plant had set seed, 
which is variable in any given year but is normally in late October. By this point the invasive 
plants had not only set seed but were senescing and ISP has seen poor efficacy from these late-
season treatments. Although the majority of the S. patens at the site has been controlled with ei-
ther imazapyr or glyphosate, and less than 100 m2 remained in 2010, a new strategy must be de-
veloped to actually achieve the goal of eradication of this species from San Francisco Bay. In 
2011, ISP will be working with State Parks and rare plant researcher Brenda Grewell to develop a 
more aggressive strategy that can be included in the next USFWS Biological Opinion consultation.  

2.2.7 New Sites Added in 2010 

Only four new sub-areas were added to the ISP list in 2010 (Figure 6), reflecting the success of 
the enormous, comprehensive effort by ISP biologists over the previous 5-6 years to survey all 
tidally-influenced areas of San Francisco Bay. In fact two of the four infestations consisted of a 
single clone of hybrid S. alterniflora in areas of extensive native cordgrass that had previously 
been surveyed, and one new site was previously part of another sub-area and was added because 
of differences in ownership.  

Plummer Creek Mitigation Marsh was added as sub-area 5h to the Don Edwards National Wild-
life Refuge complex because it is privately owned by Wildlands Inc. Since this marsh is the 
“headwaters” for Plummer Creek, the few small plants here had previously been included in a 
Refuge sub-area. In 2010, late-season ISP inventory monitoring found one large hybrid stand and 
a number of smaller clones that had previously been below our detection threshold in this dense-
ly-vegetated site containing extensive bulrush (Bolboschoenus maritimus) and native cordgrass 
(Spartina foliosa). The site was the last one treated in 2010, by backpack in late November, but 
was then on the radar for an earlier response in 2011. 

Figure 5. Soft Bird's-beak (Cordylanthus mollis mollis), a rare, hemi-parasitic native marsh plant, 
grows amongst S. patens stands in Southampton Marsh, Solano County, posing yet another challenge 
to invasive Spartina eradication. 
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Both the infestation at China Camp (sub-area 23o) and Sonoma Baylands (sub-area 26d) were 
distant from other sites and each consisted of a single clone growing in a fringe of native 
cordgrass (interestingly they were both about 5-6 meters in diameter when they were detected in 
2010). It is common for new hybrid clones within S. foliosa to take several years to develop, and 
during that time they may not have any morphological traits that make them stand out. In both of 
these cases, the clones had reached critical mass by 2010 and by that time they were much taller 
than the surrounding native cordgrass and could be detected during inventory monitoring. These 
two new infestations were both treated by backpack sprayer. 

The final new site for 2010 was a very odd one. An infestation of approximately 15 mature S. 
densiflora was discovered in Redwood City, miles from the nearest site with this species at 
Sanchez/Burlingame Lagoons (which is the only S. densiflora site in the South Bay and is almost 
eradicated). Maple Street Channel (sub-area 19s) is a muted-tidal stormwater channel populated 
primarily with brackish plant species. It appears that the non-native Spartina was planted here 

Figure 6. Location of Four Invasive Spartina Populations Discovered by ISP in 2010 
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since there is no neighboring site where this species could have dispersed from, and there is a 
large cat feeding station also present. Most of the plants were extremely large for this bunchgrass 
species, a couple as large as a small car, so they may also have been cared for by the planter. The 
plants were treated by backpack sprayer with the plan of mowing the above-ground biomass to 
the ground in spring 2011 and follow-up with digging later in 2011/2012 if any regrowth was 
observed. 
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3. ENVIRONMENTAL COMPLIANCE 

3.1  Endangered Species Consultation 
The USFWS completed a formal, intra-service endangered species consultation and issued a 
programmatic biological opinion (PBO) for the ISP Spartina Control Program in 2003.  The 
PBO requires that Site-Specific Control Plans be written to provide the level of detail needed for 
FWS staff to evaluate effects on each species of concern to USFWS, and to quantify the amount 
and extent of incidental “take” (as defined by the Endangered Species Act) associated with site-
specific and cumulative actions. The Site-Specific Plans (SSPs) identify endangered species like-
ly to be present at each site and specify measures necessary to avoid and minimize adverse im-
pacts from Spartina treatment activities, in compliance with the Best Management Practices and 
Mitigation Measures from the Programmatic Environmental Impact Statement, and the Conser-
vation Measures from the PBO. 

In January 2008 the ISP submitted three-year SSPs to USFWS for the second formal, site-
specific intra-service Section 7 consultation on the potential effects of Spartina treatment on en-
dangered species (Grijalva et al. 2008). In July 2008, USFWS issued a biological opinion, au-
thorizing three consecutive years of control work with implementation of appropriate conserva-
tion measures (USFWS 2008; Appendix 2). 

Numerous special status species were evaluated and USFWS determined that California clapper 
rail, salt marsh harvest mouse, and delta smelt would be subject to harm or harassment as a result 
of Spartina treatment actions. It was determined that California clapper rail would be harmed or 
harassed due to temporary loss of cover and nesting habitat. Incidental take anticipated from im-
plementation of the treatment plans was summarized in the Biological Opinion (Appendix 2). 

At the sites where loss of clapper rail carrying capacity was indicated,2 it was required that the 
impact be minimized by “phasing” treatment over multiple years (i.e., by delaying treatment on 
parts of sites, or treating some areas with a sublethal dosage of herbicide mixture to suppress 
production of seed, while maintaining the live plant to continue to provide refuge for rail). 
Treatment was thus phased according to this requirement through 2009 (Grijalva and Kerr 2011). 
By 2010, part of one sub-area, the eastern half of Arrowhead Marsh in Oakland (sub-area 17c), 
continued to be treated for seed suppression rather than eradication. The 2008-2010 SSPs and 
BO also included measures to reduce the effects of treatment implementation by minimizing ac-
tivities within clapper rail occupied habitat during clapper rail breeding season. 

3.1.1 Compliance with Minimization, Mitigation, and Conservation Measures 

Invasive Spartina treatment in 2010 adhered to the Conservation Measures (CM) outlined on pp. 
10-12 in the 2008-2010 BO. As in 2008 and 2009, the only ISP site where soft bird’s beak 

                                                 
2 Sites where treatment was phased over several years included Alameda Island South (17a), Cogswell Marsh (20n, m, o), 
Arrowhead Marsh (17c), Martin Luther King Jr. New Marsh (17h), and the Colma Creek/San Bruno Complex (18). 
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(Cordylanthus mollis mollis) was present was Southampton Marsh (Site 11), and treatment of the 
Spartina patens there was conducted over two events to comply with CM 1. Any isolated S. pat-
ens were treated ahead of its seed set in July, while treatment of those stands growing alongside 
soft bird’s beak was delayed until after the rare plant had set seed in late October. All treatment 
crews are experienced at working in the tidal marsh environment, are familiar with the guidelines 
detailed in “Walking in the Marsh”, and are trained in clapper rail identification and avoidance 
measures.  

Although much of the Spartina treatment within clapper-rail occupied marshes was conducted 
after the breeding season ended, there were simply not enough treatment windows after Septem-
ber 1 to accommodate all of ISP’s sites. In addition, there are site-specific details that require 
earlier treatment, including the presence of S. densiflora or S. anglica, both of which must be 
treated before seed set in June/July. All ISP sites were assessed by Service-approved biologists 
for the presence of clapper rails and when suitable habitat was present, call counts were conduct-
ed to track the status of the endangered bird and also to allow entry for treatment during the 
breeding season when necessary. Crews minimize the time spent within 700 feet of identified rail 
calling centers, and ISP biologists have these locations displayed on their GPS units as they help 
crews navigate around to the mapped occurrences of invasive Spartina requiring treatment. The 
use of tracked amphibious vehicles was minimized by restricting them to sites where the sub-
strate was too soft for backpack applicators to safely walk or other treatment methods to be em-
ployed, or where the distance to a staging area for refilling made other methods impractical. 
When amphibious vehicles were used the operators avoided stands of Grindelia or other areas of 
limited visibility, and minimized direct treatment from the vehicles by using them as bases for 
hose-based treatment. 

• Arrowhead Marsh and Martin Luther King New Marshes 

In 2010, the ISP, working with EBRPD, implemented the third year of phased treatment at Ar-
rowhead Marsh and the Martin Luther King New Marsh in San Leandro Bay, Oakland (sub-areas 
17c and 17h respectively). Phased treatment involved the selective use of several treatment tech-
niques on various parts of the marshes to allow for minimization of impacts to resident clapper 
rail while simultaneously removing a portion of the non-native Spartina dominating the site and 
controlling the production of pollen and propagules over the entire site.  

Although the 2008-2010 BO specified “Only during the 2008 Control Season will some sites be 
‘phased’ to minimize short-term effects to the clapper rail as a result of vegetation removal. In 
both 2009 and 2010, all stands will be fully treated, aiming for eradication of all stands” (pg. 6, 
2008-2010 BO), the ISP and EBRPD determined that full treatment at Arrowhead Marsh would 
pose an unnecessary risk to resident clapper rail by removing all tall vegetative structure before 
surrogate habitat was available for those birds. As a result, in 2010, as in previous years, the 
eastern half of Arrowhead Marsh was treated with a dilute solution (1/3 solution) of herbicide 
which was applied as a seed-suppression technique via helicopter in mid-July (7/16/10), prior to 
pollen or seed set. This technique was used to halt the year’s vegetative growth before floral 



San Francisco Estuary Invasive Spartina Project 17 2010 Treatment Report 

structures were fully formed or mature, without killing the plants outright. The non-native 
Spartina stands on the east side of Arrowhead Marsh were therefore allowed to survive through 
the 2010 season, providing vegetative cover for clapper rail while producing very little pollen or 
seed export to other sites around San Leandro Bay or San Francisco Bay proper.  

In 2010, the west side of Arrowhead Marsh was treated with a full dose of imazapyr herbicide 
for the 5th year in a row. In contrast to previous seasons, the entirety of the site was treated via 
airboat and backpack sprayers, with applicators combing the marsh plain to directly treat all in-
stances of previously GPS-mapped non-native Spartina located in that half of the marsh. In pre-
vious years, due to the dense, uniform stands of non-native Spartina, treatment in this area was 
done either exclusively via aerial boom applications (helicopter) or a combination of helicopter 
and airboat. The ability of EBRPD personnel to walk the marsh plain and selectively treat indi-
vidual instances of non-native Spartina on the west side of Arrowhead in 3 days in 2010 (7/14-
15/10, 8/31/10) is a measure of the success of the control effort in this area, and progress toward 
extirpation in this portion of the marsh. 

In 2010, the central portion of the MLK New Marsh was also treated with a dilute solution of 
herbicide rather than the full dose. As a result of treatments in 2009 where the interior of the 
marsh was not treated completely, a large amount of non-native Spartina resprouted in 2010. As 
a consequence, clapper rail numbers in MLK New Marsh remained stable (16.5 in 2009 and 16 
in 2010), and EBRPD made the decision to not treat all portions of this marsh with the full dose 
of herbicide. The exterior of the marsh was treated via truck, continuing the previous 5 years of 
control effort in this area. As an additional precaution, both the east side of Arrowhead Marsh 
and the central portion of MLK New Marsh were treated at a tide level (+6.69 ft) that partially 
inundated the lower growing pickleweed (Sarcocornia pacifica) understory and some higher 
gumplant (Grindelia stricta) in an effort to further minimize impacts to non-target native vegeta-
tion in the marsh. 

• California Clapper Rail 

Winter clapper rail breeding season call counts are conducted at ISP’s treatment sites with suita-
ble habitat each year by a group of organizations including PRBO, USFWS, Avocet Research 
Associates and ISP. Three rounds of call counts are conducted at each site from January 15 
through April 15 at sunrise or sunset when the rails are most likely to vocalize. This survey data 
can be utilized to look at clapper rail population trends over the years, which is best viewed at a 
coarse scale such as large site complexes or Bay regions as opposed to the ISP sub-area scale. 
However, detections of this secretive marsh bird are highly variable and often do not capture all 
of the clapper rails in a given site. In addition, vocalizing at low density rail sites can be signifi-
cantly lower, and sites adjacent to areas with high ambient noise levels (highways, airports, etc.) 
can further complicate detection. These factors, as well as the ability of rails to fly many kilome-
ters from a marsh, mean that the absence of detection can lead to a variety of conclusions, and 
causality cannot be determined from call count numbers alone.     
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Direct correlations between the removal of non-native Spartina in a given year are problematic, 
as rail populations naturally fluctuate and a reduction in detections can be identified in marshes 
receiving little or no treatment as well as those where large portions of the available habitat are 
subject to control work. Further, treated stands of non-native Spartina can take up to a year to 
fully decompose and completely disappear from a site, causing lag effects difficult to tease out of 
larger Bay- or region-wide trends. Although clapper rail populations in individual marshes may 
respond negatively to non-native Spartina control efforts in the short-term, regional responses to 
control are much more ambiguous. There have been no known occurrences of incidental take or 
direct harm to clapper rail over the history of the Invasive Spartina Project; any harm has been 
indirect and resulted simply from the removal of cordgrass that may have served as habitat. 

For detailed information on ISP’s clapper rail monitoring for 2010 as well as site-specific infor-
mation and regional trends, please refer to McBroom et al. 2011. 
http://www.spartina.org/project_documents/clapper_rails/project-clra2010.htm 

3.2  CEQA and NEPA 
The Spartina Control Program is covered by the San Francisco Estuary Invasive Spartina Project 
Spartina Control Program Programmatic Environmental Impact Statement and Environmental 
Impact Report (PEIS/EIR; SCC & USFWS 2003a) and by the 2005 Addendum to the Program-
matic Environmental Impact Report/Statement (Addendum; Grassetti 2005). The Conservancy 
adopted the PEIS/EIR under the California Environmental Quality Act in September 2003, and 
the Addendum in June 2005.  U.S. Fish and Wildlife Service signed a Record of Decision for the 
project under the National Environmental Protection Act in August 2004. The PEIS/EIR includ-
ed a detailed Mitigation Monitoring and Reporting Program which lists all potential treatment 
impacts and specifies measures that must be implemented to reduce impacts (MMRP; SCC & 
USFWS 2003b). 

3.2.1 Tiered CEQA documents 

The site-specific Spartina control plans (Site-Specific Plans) developed for each of the marshes 
targeted for Spartina treatment serve as tiered CEQA documents, and are legal extensions of the 
original programmatic EIR. Whereas the PEIS/EIR describes the programmatic extent of the In-
vasive Spartina Project, the Site-Specific Plans describe the individual site conditions, treatment 
approaches, potential impacts, and appropriate mitigations. The Environmental Assessments 
within the Site-Specific Plans include a detailed analysis of potential impacts, and assign specific 
mitigations for each Spartina control project based on those identified in the PEIS/EIR.  

The Site-Specific Plans also comply with requirements of the PEIS/EIR Mitigation Monitoring 
and Reporting Program (MMRP). The MMRP requires that each Spartina control project under-
go a thorough evaluation of all potential impacts identified in the PEIS/EIR using the checklist 
approach defined in the MMRP. Each Site-Specific Plan includes a customized assessment of 
potential impacts, and a checklist of all mitigations that must be implemented. The checklist also 
specifies when and by whom the measure must be implemented and includes an area for the 

http://www.spartina.org/project_documents/clapper_rails/project-clra2010.htm
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partner and an ISP representative to sign off that the mitigations were properly implemented. The 
implementing partner submits the completed mitigation checklists to the Coastal Conservancy in 
compliance with the terms of its grant agreement(s). 

3.3  NPDES 
The application of herbicide for Spartina control as part of the Invasive Spartina Project is cov-
ered under the Statewide General National Pollutant Discharge Elimination System (NPDES) 
Permit for Application of Aquatic Pesticides for Aquatic Weed Control in Waters of the United 
States (General Permit No. CAG990005; 
www.swrcb.ca.gov/water_issues/programs/npdes/docs/aquatic/permit.pdf). To obtain coverage 
under this permit, each Conservancy grantee submitted a Notice of Intent (NOI) to comply with 
the terms of this General Permit, and a fee that was approximately $1500 in 2010, to the Regional 
Water Quality Control Board (RWQCB). The permit requires that an Aquatic Pesticide Applica-
tion Plan (APAP) is prepared that includes a Water Quality Monitoring Plan (WQMP), and that 
these be updated annually as needed. The ISP arranged with the State Water Resources Control 
Board and the San Francisco Bay RWQCB to allow the ISP to prepare and implement a program-
matic APAP and WQMP on a regional scale on behalf of the ISP partners who have submitted NOIs.  

ISP prepared a programmatic APAP in 2006 and has updated it annually. As required by the 
General Permit, the APAP describes the water body being treated, the weed species involved and 
reasons for the control work, the project’s control tolerances, the pros and cons of choosing herb-
icide in this situation, the type of aquatic pesticide and application rates, the treatment areas 
(with maps), and any alternative methods.The General Permit requires that at least ten percent 
(10%) of the treatment sites be monitored. In 2010, 156 ISP sites were treated with herbicide, 
hence the APAP WQMP included 16 sites. The sites to be monitored are selected each year to 
achieve representation of four general treatment site types: tidal marsh, mudflat or bayfront strip 
marsh, sloughs or creeks, and urbanized riprap areas or marinas. The protocols for imazapyr (or 
glyphosate) monitoring require that three sampling events take place for each site: pre-treatment 
background sampling up to 24 hours prior to the application, treatment event monitoring, and 
one-week post-treatment monitoring. Details regarding sampling and analysis methods are pro-
vided in the 2010 APAP (ISP 2010), and the monitoring results for 2010 are provided in the 
2007-2010 Water Quality Monitoring Report (Kerr 2011).  

Treatment event monitoring in 2010 consistently found that any imazapyr concentrations detect-
ed in the receiving waters were two to four orders of magnitude below those reported in the liter-
ature as a concern to humans or the animals that inhabit the tidal marsh ecosystem. There are 
currently no State or USEPA-based numeric objectives or criteria for imazapyr herbicide. The 
one-week post-treatment samples in 2010 with any herbicide detections showed a mean reduc-
tion of 99% over the treatment event levels.  

All additional reports referenced in this report are listed in the references, and are available at 
www.spartina.org.   

http://www.swrcb.ca.gov/water_issues/programs/npdes/docs/aquatic/permit.pdf
http://www.spartina.org/
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  2010 Invasive Spartina Treatment Methods, Dates, and Area Treated APPENDIX 1

Manual

Site # Site Name Sub-Area 
Number

Sub-Area Name
(red=new for 2010) Treatment Dates Treatment Entity Truck Backpack Amphibious 

vehicle Airboat Aerial: 
Broadcast

Digging, 
Mowing, 
and/or 

Covering

01a Channel Mouth 7/13-7/16, 7/27-7/29, 8/3 ACPW X X X 202

01b Lower Channel (not including 
mouth) 7/13-7/16, 7/27-7/29, 8/3 ACPW X X X 0.67 acre

01c Upper Channel 7/13-7/16, 7/27-7/29, 8/3 ACPW X X X 526

01d Upper Channel - Union City Blvd 
to I-880 8/10 ACPW X X X 41

01e Strip Marsh No. of Channel 
Mouth 7/13-7/16, 7/27-7/29, 8/3 ACPW X 324

01f Pond 3-AFCC 7/13-7/16, 7/27-7/29, 8/3 ACPW X X 16

02a
Belmont Slough/Island, North 
Point, Bird Island, Steinberger 

Slough/ Redwood Shores
7/12-7/14; 8/11-8/12 SMCMVCD X X 2.06 acres

02b
Steinberger Slough South, 

Corkscrew Slough, Redwood 
Creek North

9/16 SMCMVCD X X 1.78 acres

02c B2 North Quadrant 9/29 (aerial); 9/30-10/1; 
10/13; 11/10 Aquatic Environments X X X 17.89 acres

02d B2 South Quadrant - Rookery 9/29 (aerial); 11/10 Aquatic Environments X X X 1.81 acres

02e West Point Slough NW 7/30; 9/16 SMCMVCD X X 1012
02f Greco Island North 10/1; 10/12-10/15 SMCMVCD X 2.12 acres

02g West Point Slough SW and East 7/29-7/30 SMCMVCD X X 0.60 acre

02h Greco Island South 10/27-10/28; 11/11 SMCMVCD X 1.52 acres

02i Ravenswood Slough & Mouth 7/27-7/28 SMCMVCD X 1.15 acres

02j Ravenswood Open Space 
Preserve 7/26-7/27 SMCMVCD X 890

02k Redwood Creek and Deepwater 
Slough 10/6 Aquatic Environments X X X 0.85 acre

02l Inner Bair Island Restoration 9/16 SMCMVCD X 1,255

02m Pond B3 - Middle Bair Island 
Restoration 11/10 Aquatic Environments X 28

03a Blackie's Creek (above bridge) 6/11 (manual); 7/26; 
11/30 (manual) WCW; ISP X X 19

03b Blackie's Creek Mouth 6/11 (manual); 7/26; 
11/30 (manual) WCW; ISP X X 60

Net Infestation Area
= ~ Area treated 

(m2 unless indicated 
otherwise)

Treatment Location

Blackie's Pasture

Bair/Greco Islands2

3

1

Imazapyr Herbicide

Alameda Flood 
Control Channel

Treatment Method
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  2010 Invasive Spartina Treatment Methods, Dates, and Area Treated APPENDIX 1

Manual

Site # Site Name Sub-Area 
Number

Sub-Area Name
(red=new for 2010) Treatment Dates Treatment Entity Truck Backpack Amphibious 

vehicle Airboat Aerial: 
Broadcast

Digging, 
Mowing, 
and/or 

Covering

Net Infestation Area
= ~ Area treated 

(m2 unless indicated 
otherwise)

Treatment Location Imazapyr Herbicide
Treatment Method

04a Corte Madera Ecological 
Reserve (CMER)

6/10 (manual); 7/1; 
10/25; 

12/2 (manual)
CLI; ISP X X 116

04b College of Marin Ecology Study 
Area 6/1; 6/29; 7/13; 7/15 CCNB; Ecological 

Solutions; Friends X 21

04c Piper Park East 6/7; 11/29; 12/15 ISP; Ecological Solutions X 4

04d Piper Park West 6/7; 11/29 ISP X 1

04e Larkspur Ferry Landing Area 6/3 (manual); 10/25 Friends & ISP X X 4

04f Riviera Circle
6/29; 10/13; 11/10-11/12; 
11/29-12/1; 12/13-12/14; 

12/28-12/29

CCNB; Ecological 
Solutions; Friends X 160

04g Creekside Park

6/28; 7/27-7/28 (manual); 
9/13-15 (manual); 12/13-

12/15 & 12/28-12/29 
(manual)

CLI; CCNB; Ecological 
Solutions; Friends; ISP X X 822

04h Upper Corte Madera Creek 
(Above Bon Air Road)

6/1 (manual); 6/28; 9/23
7/28 (manual); 12/1 

(manual)
CLI; Friends; CCNB; ISP X X 95

04i
Lower Corte Madera Creek 

(between Bon Air Rd & HWY 
101)

2/3; 6/2; 6/29; 7/6-7/8 
(mow); 7/15; 7/26-7/27; 
8/2; 10/8 (spray); 11/5; 

11/10

CCNB; Friends; ISP; 
Ecological Solutions X X 179

04j Corte Madera Creek Mouth 
(Downstream of HWY 101)

6/2 (manual); 6/15 
(manual); 7/1; 10/25 CCNB; CLI; Friends; ISP X X 1,821

04k Boardwalk No. 1 (Arkites) 7/6; 12/6; 12/15 ISP; Ecological Solutions X 4

04l Murphy Creek No invasive Spartina 
2010 0

05a Mowry Marsh-Newark Slough to 
Calaveras Point

7/7,8/10, 8/13; 8/18-19; 
9/2-3; 9/17,7/7

ACPW, Aquatic 
Environments X X 4.86 acres

05b Dumbarton/Audubon 8/11-8/12; 8/14; 8/17-
8/18

Aquatic Environments X X 1.55 acres

05c Newark Slough 8/25; 9/24 Aquatic Environments X X X X 1,578

05d LaRiviere Marsh 8/12-13; 9/24; 9/29; 10/14 Aquatic Environments; 
Alameda Ag Dept X X X 1.20 acres

05e Mayhew's Landing 9/30-10/1; 10/12; 10/27 Alameda Ag Dept X X 364

05f Coyote Creek- Alameda County 9/17 Aquatic Environments X 41

05g Cargill Pond (W Hotel) 8/13 Clean Lakes X 0.53 acre

05h Plummer Creek Mitigation 11/26 ISP X 81

06a Emeryville Crescent East 7/13 State Parks (WCW) X 283

5 Coyote Creek/Mowry 
Complex

4 Corte Madera Creek 
Complex

6 Emeryville Crescent

          Page 2 of 8



  2010 Invasive Spartina Treatment Methods, Dates, and Area Treated APPENDIX 1

Manual

Site # Site Name Sub-Area 
Number

Sub-Area Name
(red=new for 2010) Treatment Dates Treatment Entity Truck Backpack Amphibious 

vehicle Airboat Aerial: 
Broadcast

Digging, 
Mowing, 
and/or 

Covering

Net Infestation Area
= ~ Area treated 

(m2 unless indicated 
otherwise)

Treatment Location Imazapyr Herbicide
Treatment Method

06b Emeryville Crescent West 8/3 EBRPD X X 526

07a Oro Loma Marsh-East 7/16 (Aerial) EBRPD X X X X 1,052

07b Oro Loma Marsh-West 7/16 (Aerial) EBRPD X X X X 0.54 acre
8 Palo Alto Baylands 8 Palo Alto Baylands 8/12-13; 9/1 West Coast Wildlands X X 1.37 acre
9 Pickleweed Park/ 

Tiscornia Marsh 9 Pickleweed Park/ Tiscornia 
Marsh

6/9 (manual); 7/26; 
12/1 (manual)

West Coast Wildlands; 
ISP X X 168

10a Whittel Marsh 6/8 (manual); 11/30 
(manual) EBRPD; ISP X 14

10b Southern Marsh 6/8 (manual); 8/2; 
11/30 (manual) EBRPD; ISP X X 342

10c Giant Marsh 6/8 (manual); 8/2 EBRPD X 372
11 Southampton Marsh 11 Southampton Marsh 7/15; 10/21 State Parks (WCW) X 487

12a Pier 94 14

12b Pier 98/Heron's Head various Literacy for Environmental 
Justice, SFCC X 11

12c India Basin 9/13 Shelterbelt X 0.4

12d Hunters Point Naval Reserve 9/13 Shelterbelt X 56

12e Yosemite Channel 7/14 State Parks (WCW) X X 77

12f Candlestick Cove 7/14 State Parks (WCW) X 62

12g Crissy Field 2/15 NPS; ISP X 0.5

12h Yerba Buena Island 0.1

12i Mission Creek 9/13 ISP X 0.4

13a Old Alameda Creek North Bank 7/1 ACPW X X 28

13b Old Alameda Creek Island 6/29-6/30 ACPW X X 162

13c Old Alameda Creek South Bank 6/30 ACPW X X 81

13d Whale's Tail North Fluke 8/11 Clean Lakes X 567

13e Whale's Tail South Fluke 8/12 Clean Lakes X 0.3

13f Cargill Mitigation Marsh 8/12 Clean Lakes X 364

13 Whale's Tail Complex

Point Pinole Marshes

7

12 Southeast San 
Franciso

10

Oro Loma Marsh
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  2010 Invasive Spartina Treatment Methods, Dates, and Area Treated APPENDIX 1

Manual

Site # Site Name Sub-Area 
Number

Sub-Area Name
(red=new for 2010) Treatment Dates Treatment Entity Truck Backpack Amphibious 

vehicle Airboat Aerial: 
Broadcast

Digging, 
Mowing, 
and/or 

Covering

Net Infestation Area
= ~ Area treated 

(m2 unless indicated 
otherwise)

Treatment Location Imazapyr Herbicide
Treatment Method

13g Upstream of 20 Tide Gates 6/30, 7/1 ACPW X 20

13h Eden Landing-North Creek 7/1 Clean Lakes X X 162

13i Eden Landing-Pond 10 8/11 Clean Lakes X 12

13j Eden Landing-Mt Eden Creek 8/11 Clean Lakes; EBRPD X X 81

13k Eden Landing Reserve South- 
North Creek Marsh 8/11 Clean Lakes X X 202

13l Eden Landing Reserve North- Mt 
Eden Creek Marsh 8/11 Clean Lakes X X 162

15a South Bay Marshes - Santa Clara 
County 8/23-26; 9/7-10; 9/15 SCVWD X X 1.38 acres

15b Faber/Laumeister Marsh 9/14 West Coast Wildlands X 607

15c Shoreline Regional Park 9/13 West Coast Wildlands X 0.56 acre
16 Cooley Landing Salt 

Pond Restoration 16 Cooley Landing 7/28-7/29 Aquatic Environments X X X X 3.06 acres

17a

Alameda Island South (Elsie 
Roemer Bird Sanctuary, Crown 

Memorial State Beach, Crab 
Cove)

7/28-7/30 Clean Lakes X X X 445

17b Bay Farm Island 7/28 Clean Lakes X 16

17c Arrowhead Marsh 7/16 (Aerial); 7/14-15 EBRPD X X X 12.00 acres

17d MLK Regional 
Shoreline/Garretson Point 7/12-7/14, 7/16 EBRPD X X 1.68 acres

17e San Leandro Creek 7/14 ACPW X 728

17f Oakland Inner Harbor 7/26-7/27 Clean Lakes X X X 1,133

17g Coast Guard Island 7/27 Clean Lakes X X 32

17h MLK New Marsh 7/16 (Aerial) EBRPD X X X 3.39 acres

17i Coliseum Channels 7/29-30; 8/11-12 ACPW X 1,416

17j Fan Marsh 9/15 Shelterbelt X X 1,133

17k Airport Channel 7/16; 7/29-30 EBRPD X X 162

17l Doolittle Pond 7/29-7/30 EBRPD X X 162

17

13

South Bay Marshes15

Whale's Tail Complex 
(cont)

Alameda/
San Leandro Bay 

Complex
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Manual

Site # Site Name Sub-Area 
Number

Sub-Area Name
(red=new for 2010) Treatment Dates Treatment Entity Truck Backpack Amphibious 

vehicle Airboat Aerial: 
Broadcast

Digging, 
Mowing, 
and/or 

Covering

Net Infestation Area
= ~ Area treated 

(m2 unless indicated 
otherwise)

Treatment Location Imazapyr Herbicide
Treatment Method

17m
Alameda Island (East: Aeolian 

Yacht Club and Eastern 
Shoreline)

7/29-7/30 Clean Lakes X X 1,740

18a Colma Creek 7/2 SMCMVCD X 40

18b Navigable Slough 7/2; 8/27 SMCMVCD X 202

18c Old Shipyard 7/2 SMCMVCD X 32

18d Inner Harbor 8/9-8/13 SMCMVCD X 162

18e Sam Trans Peninsula 7/1 SMCMVCD X 0.71 acre

18f Confluence Marsh 9/16 SMCMVCD X 283

18g San Bruno Marsh 7/2 SMCMVCD X 0.68 acre

18h San Bruno Creek 8/27 SMCMVCD X 81

19a Brisbane Lagoon 6/28 SMCMVCD X 486

19b Sierra Point 6/28; 8/12 SMCMVCD X X X 81

19c Oyster Cove 6/30 SMCMVCD X 121

19d Oyster Point Marina 6/30 SMCMVCD X 4

19e Oyster Point Park 7/1 SMCMVCD X 4

19f Point San Bruno 7/1 SMCMVCD X X 728

19g Seaplane Harbor 8/10; 9/14 SMCMVCD X 40

19h SFO 9/13-9/14 SMCMVCD X X 1,619

19i Mills Creek Mouth 8/10 SMCMVCD X X 1,092

19j Easton Creek Mouth 8/10 SMCMVCD X 445

19k Sanchez Marsh
6/14 (manual); 6/29; 

11/15 
11/29 (manual)

SMCMVCD; ISP X X 1,335

19l Burlingame Lagoon 6/29, 6/30; 11/15; 11/29 
(manual) SMCMVCD; ISP X X 364

19m Fisherman's Park 8/16 SMCMVCD X 0

19n Coyote Point Marina/Marsh 8/27; 9/13 SMCMVCD X X 567

19o San Mateo Creek/
Ryder Park 8/16-8/17; 11/15 SMCMVCD X 202

19p Seal Slough Mouth 8/9-8/13 SMCMVCD X 2.53 acres

19q Foster City 7/15 SMCMVCD X 4

Colma Creek/
San Bruno Marsh 

Complex

19 West San Francisco 
Bay

18
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Manual

Site # Site Name Sub-Area 
Number

Sub-Area Name
(red=new for 2010) Treatment Dates Treatment Entity Truck Backpack Amphibious 

vehicle Airboat Aerial: 
Broadcast

Digging, 
Mowing, 
and/or 

Covering

Net Infestation Area
= ~ Area treated 

(m2 unless indicated 
otherwise)

Treatment Location Imazapyr Herbicide
Treatment Method

19r Anza Lagoon 6/30 SMCMVCD X 4

19s Maple Street Channel 10/6 ISP X 36

20a Oyster Bay Regional Shoreline 7/16 (Aerial) EBRPD X X 647

20b Oakland Metropolitan Golf Links 9/14 Shelterbelt X 1093

20c Dog Bone Marsh 8/18-8/20 Clean Lakes; 
Alameda Ag Dept X 121

20d Citation Marsh 8/18-20, 8/25-26 Clean Lakes; 
Alameda Ag Dept X 1942

20e East Marsh 8/18-8/20 Clean Lakes; 
Alameda Ag Dept X 81

20f North Marsh 7/16 (Aerial); 8/18-20, 
8/26

Clean Lakes; 
Alameda Ag Dept X X 0.57 acre

20g Bunker Marsh 7/16 (Aerial); 8/18-20 Clean Lakes; 
Alameda Ag Dept X X 1,578

20h San Lorenzo Creek & Mouth 7/16 (Aerial); 8/13, 8/18-
20

EBRPD; ACPW; Clean 
Lakes; 

Alameda Ag Dept
X 1,578

20i Bockmann Channel 7/15 ACPW X 8

20j Sulphur Creek 7/15 ACPW X 4

20k Hayward Landing 7/15 EBRPD X X 0

20l Johnson's Landing 7/15 EBRPD X 16

20m Cogswell Marsh, Quadrant A 7/16 (Aerial) EBRPD X X 526

20n Cogswell Marsh, Quadrant B 7/16 (Aerial) EBRPD X 0.58 acre

20o Cogswell Marsh, Quadrant C 7/16 (Aerial) EBRPD X X X 1,011

20p Hayward Shoreline Outliers 7/15 EBRPD X 4

20q San Leandro Shoreline Outliers 8/20 Alameda Ag Dept X X 849

20r Oakland Airport Shoreline and 
Channels 9/14 Shelterbelt X X 162

20s H.A.R.D. Marsh 7/15 EBRPD X X 40

20t San Leandro Marina 8/20 Alameda Ag Dept X 12

20u Estudillo Creek Channel 7/2 ACPW X 769

20v Hayward Landing Canal 8/3 ACPW X 40

20 San Leandro /
Hayward Shoreline
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Manual

Site # Site Name Sub-Area 
Number

Sub-Area Name
(red=new for 2010) Treatment Dates Treatment Entity Truck Backpack Amphibious 

vehicle Airboat Aerial: 
Broadcast

Digging, 
Mowing, 
and/or 

Covering

Net Infestation Area
= ~ Area treated 

(m2 unless indicated 
otherwise)

Treatment Location Imazapyr Herbicide
Treatment Method

20w Triangle Marsh 7/15 EBRPD X 1

21a Ideal Marsh North 9/29 Aquatic Environments X X 0.89 acre
21b Ideal Marsh South 10/15 Aquatic Environments X X 1.12 acres
22a Wildcat Marsh 7/15 Aquatic Environments X X 1700

22b San Pablo Marsh 7/14-7/16 Aquatic Environments X X X 3.87 acres

22c Rheem Creek Area 7/16; 7/30-8/1 Aquatic Environments; ISP X X 324

22d Stege Marsh 7/16; 10/26 Aquatic Environments; ISP X 162

22e Hoffman Marsh 10/25 ISP X 0

22f Richmond/ Albany/Pinole 
Shoreline 7/13; 9/16; 10/8 Aquatic Environments; ISP X 445

23a Brickyard Cove 6/11; 12/6  ISP X 0.5

23b Beach Drive 7/26; 9/16 Aquatic Environments; 
WCW X X 766

23c Loch Lomond Marina 7/26-7/27 West Coast Wildlands X 84

23d San Rafael Canal Mouth North 6/11 (manual); 7/26; 
12/6 (manual) ISP (manual); WCW X X 159

23e Muzzi & Martas Marsh
6/18 & 6/24 (manual); 

8/6; 
12/9 (manual)

ISP (manual); WCW X X 92

23f Paradise Cay 7/8 (manual); 7/27 ISP (manual); WCW X X 15

23g Greenwood Cove 6/14; 12/3 ISP X 6

23h Strawberry Point 6/14 (manual); 7/27; 
12/3 (manual) ISP (manual); WCW X X 26

23i Strawberry Cove 7/27 West Coast Wildlands X 26

23j Bothin Marsh 7/27 West Coast Wildlands X 63

23k Sausalito 7/27 West Coast Wildlands X 8

23l Starkweather Park 6/9; 12/1 ISP X 1

23m Novato 8/26 ISP X 14

23n Triangle Marsh & shoreline 7/27 West Coast Wildlands X 236

23o China Camp 9/9 State Parks (WCW) X 13

23

Ideal Marsh

22

Marin Outliers

Two Points Complex

21
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Site # Site Name Sub-Area 
Number

Sub-Area Name
(red=new for 2010) Treatment Dates Treatment Entity Truck Backpack Amphibious 

vehicle Airboat Aerial: 
Broadcast

Digging, 
Mowing, 
and/or 

Covering

Net Infestation Area
= ~ Area treated 

(m2 unless indicated 
otherwise)

Treatment Location Imazapyr Herbicide
Treatment Method

24a Upper Petaluma River- Upstream 
of Grey's Field 9/10 Aquatic Environments X X 105

24b Grey's Field 0

24c Petaluma Marsh 9/10 Aquatic Environments X 30

24d
Lower Petaluma River-

Downstream of San Antonio 
Creek

0

26a White Slough/Napa River No invasive Spartina 
2010 0

26b San Pablo Bay NWR & Mare 
Island 6/1 (manual); 8/26 ISP & USFWS (manual); 

Aquatic Environments X X 907

26c Sonoma Creek 8/26 Aquatic Environments X 284

26d Sonoma Baylands 9/23 ISP X 21

26 North San Pablo Bay

24 Petaluma River
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