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Abstract
Experiments on European beachgrass during the last decade have demonstrated successful control using manual 
or mechanical methods, but such methods remain relatively costly on a per-hectare basis. At Sunset State Beach, 
where European beachgrass is dominant in the foredunes, serious funding constraints led the California 
Department of Parks and Recreation (DPR) to experiment with less costly methods. DPR staff relied on its in-
house expertise with prescribed burning and herbicide use to substantially reduce control costs. Recognizing that 
fire reduces thatch and stimulates regrowth, DPR staff conducted prescribed burns in the fall, allowed native 
annuals to grow and set seed, and then treated the resprouting European beachgrass with glyphosate several 
times, beginning approximately 1 year after the burn. In certain conditions—easy site access, in-house expertise 
with prescribed burns and herbicide use, and remnant native plant communities or seedbanks to facilitate 
regeneration—this integrated approach may be an effective way to substantially reduce the per-acre cost of 
European beachgrass control to as low as $4,000/hectare.

Introduction
Dense stands of European beachgrass (Ammophila arenaria) are common in coastal dunes along the Pacific 
Coast and exclude many native plant and animal taxa, including many rare species. In California, it reproduces 
primarily through vegetative reproduction, rarely establishes by seed, and grows most vigorously when subject 
to sand accretion. When sand supply or transport is limited, dense thatch can accumulate (Aptekar 2000). 
Treatment efforts contend with two key issues: thatch removal and resprout control. A wide range of treatments 
have been tested experimentally (Aptekar 2000, Pickart and Sawyer 1998), but most large-scale efforts in 
California tend to rely on either repeated manual digging (Pickart and Sawyer 1998) or mechanical burial 
(Peterson 2004, Pickart and Sawyer 1998). Such methods remain costly on a per-hectare basis. Manual removal 
costs range from $36,600/hectare to $69,001/hectare in Marin County (Peterson 2004) and up to $86,703/hectare 
in Humboldt County (Pickart and Sawyer 1998). Mechanical burial can be substantially cheaper, but not always. 
At one demonstration project, it cost $13,246/hectare (Peterson 2004) but another effort at the same site cost 
$38,769/ha (Jane Rodgers, pers. comm.).

At Sunset State Beach, the California Department of Parks and Recreation (DPR) targeted European beachgrass 
for removal to address three main objectives: restore native foredune plant species richness, expand nesting 
habitat for the federally listed Western Snowy Plover (Charadrius alexandrinus nivosus), and create additional 
habitat for the federally listed Monterey spineflower (Chorizanthe pungens var. pungens) that does occur in 
European beachgrass-dominated foredunes but is much more abundant in its absence. 

Severe budget constraints forced DPR to explore alternative methods that would achieve control at lower cost. 
DPR staff decided to experiment with a two-stage treatment that relied on prescribed fire to remove thatch and 
stimulate regrowth and a combination of herbicide treatment and manual removal to control resprouts. By itself, 
fire is not an effective treatment since it stimulates regrowth (Pickart and Sawyer 1998), but by removing thatch 
it may under some conditions reduce the time required to conduct subsequent treatments (Miller 1998). In 
particular, reducing thatch and stimulating regrowth creates ideal conditions for effective and efficient herbicide 
treatment: a greater proportion of the chemical is delivered to receptive plant tissues that will then translocate it 
to the rhizomes. 

DPR's in-house expertise in prescribed fire and herbicide use made this approach possible. DPR was able to 
conduct all the work itself rather than contracting it out. The Santa Cruz District, which includes Sunset State 
Beach, is the home base for a Regional Fire Crew, one of three such crews in the DPR system. DPR staff are 



also well-versed in herbicide use, with three staff members certified as Pesticide Control Applicators. Moreover, 
public opposition to herbicide use by resource agencies is relatively muted in the Santa Cruz District compared 
to other regions in California. It's hard to know why that might be, but agriculture in the county continues to 
utilize high levels of herbicides and pesticides despite increasing acres being devoted to organic farms. 
Immediately adjacent to Sunset State Beach are strawberry fields where herbicide and pesticide use tends to be 
high. The approximately 23 lbs. of glyphosate used annually for this project represents less than 1% of that used 
by agriculture in the county, which totaled 5,542 lbs in 2003 (DPR 2003). 

Project Description
At Sunset State Beach, European beachgrass occupy a narrow (55- to 83-meter-wide) foredune strip bounded by 
the beach on one side and a parking lot and gravel service road on the other. Pedestrian traffic between the 
parking lot and beach is so heavy that restoring native vegetation in the area may require building boardwalks or 
low fencing to reduce trampling and allow native plants to recolonize the area. DPR therefore concentrated its 
initial removal efforts on the less-traveled area adjacent to the service road. 

Previous efforts, beginning in the mid-1990s and continuing up to the present day, have concentrated on manual 
removal of European beachgrass adjacent to a small remnant patch containing significant native plant diversity. 
This effort, conducted mainly by California Native Plant Society volunteers, demonstrated that removal did not 
lead to excessive sand transport and that native plants (particularly Camissonia cheiranthifolia) readily 
revegetated the now open sand. Although they work immediately adjacent to and occasionally within burned 
areas, most of their efforts are focused on European beachgrass outside the three polygons described below. The 
value of their donated labor effort is therefore not included in cost estimates. 

Prescribed fire
DPR treated a total of 4.2 hectares (ha) in three stages following prescribed burns on 28 September 2000 (0.93 
ha), 25 October 2002 (1.66 ha), and 23 October 2003 (1.6 ha). Prescribed burns took place in the early fall and 
cost roughly $2,500 each to implement (Table 1). European beachgrass, especially older colonies with 
considerable thatch, readily burns, especially in central California where it typically doesn't rain between May 
and November. The burn prescription was for a relative humidity of 20-80%, air temperature of 40-75°F, wind 
speed below 15 mph, and wind direction from any quadrant. It was relatively straightforward to get permits from 
the Regional Air Quality Control Board. The three fires were readily contained, in part because lines were cut in 
each case on the east and west ends by handdigging beachgrass from a 5-meter wide swath. On burn day, three 
state park ecologists typically carried out ignition. They were joined by two engines (three people/engine) and a 
hand crew (four park aides/crew). (One of the engines was provided at no cost by the Aptos/La Selva Fire 
District.) Ignition took place in the morning after the dew dried off, and the burn was more or less completed by 
lunch. Flame lengths averaged eight feet.  

Table 1
Staffing levels and estimated cost for a typical prescribed burn at Sunset State Beach, 2000-2003 (n=3)

Staff Task Hours Estimated Labor Cost
project manager write burn plan, get permits 24 x 1 = 24 $679.20

hand crew hand dig line in Amar 6 x 4 = 24 $371.52

burn boss boss fire 5 x 1 = 5 $201.55

ignition crew ignite fire 5 x 3 = 15 $334.40

engine crews monitor fire 5 x 3 x 2 = 30 $546.20

hand crew monitor fire 5 x 4 = 20 $309.60

patrol and mop up monitor after engines leave 4 x 2 = 8 $226.40

total 126 hours $2,668.87



Staff Task Hours Estimated Labor Cost
estimated cost/ha $1,906.34

Resprout Treatments
Initial experiments with a grass-specific herbicide (Fusillade) did not lead to adequate control, so we used 7% 
glyphosate (Roundup) to treat European beachgrass regrowth approximately one year after burn. The delay 
enabled native plants, particularly annuals, to germinate, reproduce, and disperse prior to herbicide treatment. 
Resprouts not killed in the initial herbicide treatment were then sprayed 6 and 12 weeks later in two additional 
treatments using 7% glyphosate. Up to three additional followup treatments were required to achieve 100% 
control. The amount of herbicide used tapered off considerably in the subsequent treatments. For an idealized 
version of treatment schedule, see Table 2.

Table 2
Staffing levels and estimated cost for a typical herbicide treatment following prescribed burn at Sunset State 
Beach, 2000-2003 (n=3)

Staff Task Hours Estimated Labor Cost
2 applicators 1st treatment after burn (100 

gallons of 7% glyphosate in 
spray rig)

2 x 2 x 8 = 32 $905.60

1 applicator 2nd treatment (6 backpacks 
containing 2.5 gallons each of 
7% glyphosate)

1 x 3 x 8 = 24 $679.20

1 applicator 3rd treatment (4 backpacks 
containing 2.5 gallons each of 
7% glyphosate)  

1 x 1 x 8 = 8 $226.40

1 applicator 4th treatment (2 backpacks 
containing 2.5 gallons each of 
7% glyphosate)  

1 x 1 x 8 = 8 $226.40

1 applicator 5th treatment (1 backpack 
containing 2.5 gallons of 7% 
glyphosate)  

1 x 1 x 8 = 8 $226.40

1 applicator 6th treatment (1 backpack 
containing 2.5 gallons of 7% 
glyphosate)

1 x 1 x 8 = 8 $226.40

total 88 hours $2,490.40

estimated cost/ha $1,778.86

Treatment of all three burn sites required a total of 29.4 gallons of Roundup which cost roughly $1,055.68, or 
$251/ha. Total treatment costs were therefore approximately $3,937/ha. Actual costs as measured by time cards 
and work-performed sheets were somewhat higher ($4,606/ha) due to the usual challenges associated with doing 
something for the first time and working with a large seasonal workforce characterized by significant year-to-
year staff turnover. In retrospect, DPR would rely on more highly trained applicators to conduct follow-up 
herbicide treatments. In its future efforts to control European beachgrass at Sunset State Beach and elsewhere in 
the district, DPR should be able to achieve costs approaching $4,000/ha. One reason its costs are much lower 
than other efforts: its travel costs are minor since worksites are immediately adjacent to a parking lot, unlike 
other efforts which require considerable travel by workers to the workface. 



In this case, despite reassurances from those who promote private contracting as the answer to reducing the cost 
of service delivery by government agencies, contracting out European beachgrass removal would be much more 
expensive. It costs DPR $28.30/hr (including overhead) for its staff members to treat European beachgrass with 
herbicide. It would cost DPR at least $100/hr to pay outside contractors to carry out the control treatment, with 
no assurance that they would be as sensitive to natural resources as DPR staff. Contracting out just the herbicide 
treatment would more than double the total cost per ha to $8,442/ha. 

Outcomes
DPR staff measured effectiveness using photomonitoring and presence/absence surveys for European 
beachgrass. It is now almost entirely absent (<1% cover) from all three treatment areas. Native annual plant 
species, early-successional woody shrubs such as Lupinus arboreus, and the non-native Cakile maritima readily 
invaded the treatment area. Remnant woody vegetation along the rear dunes suffered significant damage from 
both prescribed fire and herbicide treatment. Baccharis pilularis and Ericameria ericoides in particular were hit 
hard by the fire and then again by herbicide treatment since they were interspersed among resprouting European 
beachgrass. Several native animals, including legless lizards and Aptostichus spiders, have been detected in the 
treatment area, but there has been no formal or informal assessment of impacts to wildlife following treatment. 
Treatment areas have been increasingly used by Western Snowy Plovers as refugia for their broods (Ryan 
Degadio, pers. comm.). 

Conclusion
In certain conditions—easy site access, in-house expertise with prescribed burns and herbicide use, and remnant 
native plant communities or seedbanks to facilitate regeneration—this integrated approach may be an effective 
way to substantially reduce the per-acre cost of European beachgrass control to as low as $4,000/hectare. In the 
future, DPR will conduct additional adaptive management trials in an effort to drive per-hectare costs even 
lower. By doing so it may demonstrate the feasibility of large-scale removal efforts (such as eliminating 
European beachgrass from Año Nuevo) that had been previously thought to be impossible. 
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