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Introduction 

The Lake Berryessa Boater Outreach (LBBO) program focuses on educational outreach 

and invasive species prevention at Lake Berryessa. Lake Berryessa provides drinking water for 

over 500,000 people in Solano County and is used by the Jelly Belly Factory and Anheuser-

Busch for their products. This report summarizes the 2017 LBBO program, which began mid-

April and concluded in September. Throughout the season, LBBO interns administered 

watercraft screenings for invasive zebra and quagga mussels and conducted surveys and one-on-

one education with boaters and recreational users. Thirteen interns and three student supervisors 

frequented all six boat launches at Lake Berryessa. Due to record rainfall the previous winter, 

water levels at Lake Berryessa were so high for the first time in ten years that water fell into the 

Glory Hole Spillway. This resulted in very popular launch sites over the summer with some 

concessions filling up most weekends.  

The high water levels brought many visitors from different counties to check out the 

Glory Hole and the rest of Lake Berryessa. In order to track and analyze the effectiveness of 

outreach efforts, LBBO interns collected and managed relevant data and shared that information 

in weekly summaries to partner agencies and stakeholders. LBBO interns also participated in 

community volunteer cleanup events throughout the summer, including World Environment Day 

and California Coastal Cleanup Day. The 2017 LBBO interns are pictured below. 

 

 

  

Image 1: Back from left to right: Alessandro Schiavone, Lydia Kenison, Jo Black, Edward Blong-

Her, and Qiming Yang. Middle from left to right: Christopher Zaleski, Sierra Lissick, Mary 

Capcap, Angie Flores, Kyrie Aragon. Front from left to right: Kevin Young-Lai (Supervisor), 

Gustavo Cruz (Supervisor), Kasey Chohan, and Olivia Hart. Not Pictured: Sarah Day and Scott 

Navarro (Supervisor). 
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Invasive Mussel Inspection Program 

 The primary goal of the LBBO program is to prevent the introduction of the quagga 

mussels (Dreissena bugensis) and zebra mussels (Dreissena polymorpha) into Lake Berryessa. 

Both species of dreissenid mussels are considered aquatic invasive species not native to North 

America. Aquatic invasive species are transported from one body of water to another by human 

activity through boats and other watercraft. LBBO interns screen watercrafts both visually and 

through a set of verbal questions to assess for risk of transmitting invasive dreissenid mussels. 

Interns staffed all boat launch sites at Lake Berryessa seven days a week from June-September, 

which is peak boating season at the lake. In addition to screening boats and other watercraft, 

interns used these contacts to educate boaters on preventing the spread of invasive species, as 

well as the ecological, economic, and recreational impacts that the introduction of invasive 

mussels would cause Lake Berryessa, the surrounding community, and beyond. The vast 

majority of boaters were not only compliant with the screening process, but also supportive of 

the screening program. 

 

Dreissenid Mussel Facts1 

❖ Mussel larvae, called veligers, are microscopic and can be transported by 

standing water in bilge compartments, ballast tanks, and live wells. 

❖ Mussel veligers can survive in standing water for upwards of 30 days. 

❖ Adult mussels are sessile, and can attach to hulls of boats using byssal 

threads characteristic of their species. 

❖ One mussel can produce 30,000 to 1,000,000 offspring, and as an invasive 

species can reproduce exponentially. 

❖ Invasive mussels have no natural predators, and filter feed large amounts 

of phytoplankton and zooplankton, which disrupts the food web from the 

bottom up. 

❖ Mussel pseudofeces causes algal blooms and thus causes dead zones in the 

water column. 

                                                           
1 "Talking Points Regarding Western Quagga Mussels." 100th Meridian. March 25, 2007. 100thmeridian.org. 
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❖ Adult mussels clog water delivery infrastructure and necessitate costly 

maintenance which raise municipal water rates and costs of goods 

dependent on this water. 

❖ Mussels in all life stages can cause damage to water intake and cooling 

systems in boats, threaten fish populations, and adult shells can be sharp 

hazards on beaches, all of which limit human ability to recreate in a body 

of water. 

 

Program Achievements  

❖ Screenings increased by 54% from 2016 and by 82% from 2015. 

16,799 watercraft screened in 2017; 10,860 watercraft screened in 2016; 

9,197 watercraft screened in 2015 (Figure 1). As the lake reached full 

capacity earlier this year, boaters were more attracted to recreation on the 

lake. 

❖  8 potentially infested water craft were prevented from launching this year. 

Such watercraft launched in infested bodies of water in the past thirty days 

without sufficient dry time to eliminate risk of transmitting invasive 

mussels to Lake Berryessa. 

 

 

             
Figure 1: Number of watercrafts screened in the past three years. 
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Invasive Screening Data 

Invasive screenings were conducted using The Bureau of Reclamation’s Invasive Mussel 

Self-Certification Form, which helps identify boaters that may have launched in an infested body 

of water within the past 30 days. Boaters that passed the screening were given the form to 

display on the dashboard of their vehicle to indicate they were approved to launch; however, 

boaters that had launched in an infested water body within 30 days of the screening and failed a 

full inspection were denied entry to the lake and directed to contamination services.  

As part of the invasive screening process, interns collected the following data: time of the 

screening, the boater’s home zip code, and the last body of water the boat had launched. This 

data helps the LBBO program understand the efficacy of the invasive screenings as well as to 

strategize better protection of Lake Berryessa in the future. Figure 5 displays a distribution of the 

cumulative number of invasive screenings from the boating season for each hour of the day at all 

six launch sites. All of the sites experience peak launch activity between 10AM and 1PM. Of the 

three busiest sites (Markley Cove, Capell Cove, and Steele Canyon), Markley Cove and Capell 

Cove are busiest between 10AM and 1PM, while Steele Canyon peaks from 11AM to 12PM. 

The overall distribution shows that the LBBO program is efficiently focusing its outreach efforts 

to the times when most boaters are arriving at the lake.       

  

 

Figure 2: Time distribution by launch location.  
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 Home County Data Analysis 

Protecting Lake Berryessa from invasive mussels also requires knowledge of the 

geographic region from which boaters are coming and how many are coming from each region. 

As part of the invasive screening process, each boater’s zip code is collected and corresponds to 

their county of residence. Figure 

3 shows the geographic 

distribution of home counties of 

boaters launching at Lake 

Berryessa. In the majority, 31% 

of boaters that visited Lake 

Berryessa this season live in 

Solano County (Figure 4). This 

means that the population that 

most frequently uses Lake 

Berryessa for recreational 

boating is also dependent on it 

for drinking water, and would 

be the most personally affected 

by an infestation of invasive 

mussels. Of the Solano County 

boaters that visited Lake 

Berryessa, over 41% came from 

Vacaville and over 26% came 

from Fairfield. Contra Costa and 

Napa are also major counties of 

origin for Lake Berryessa 

boaters with 21% and 13%, 

respectively. Although residents of Contra Costa, Napa and other counties are not reliant on Lake 

Berryessa for drinking water, it is still critical to engage them in education and outreach for the 

sake of Solano County’s principle water source and their own local reservoirs that could be 

affected by an invasive mussel infestation. 

Figure 3: Lake Berryessa Boaters by county of origin. 
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Hydrologic Region Data Analysis 

The most critical data collected during the invasive screening process is information on 

where a boat last launched. By recognizing launch patterns of boaters and determining which 

hydrologic regions are most popular, we can better assess and prepare for the risk Lake 

Berryessa would face if a nearby region became infested with invasive mussels. 76% of boaters 

screened reported to have last launched at Lake Berryessa. Other commonly reported places of 

most recent launch are within the Sacramento River hydrologic region or the San Joaquin 

hydrologic region, neither of which currently contain any infested bodies of water with invasive 

mussels. After Lake Berryessa, the three most common recent launch locations were the 

California Delta, Lake Sonoma, and Lake Tahoe (Figure 5). 

Figure 4: Distribution of boaters by city in Solano County. 
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Clean and Green Educational Outreach 

Screening boats is the LBBO program’s number one priority, but interns also conduct 

boater outreach regarding clean and safe boating practices. These educational efforts took place 

in the form of a survey testing the boater’s knowledge of California’s environmental boating 

laws, bilge pads (oil absorbents), and how Lake Berryessa water is used in Solano County. 

Surveys were a great opportunity to involve and educate the whole family beyond the boat 

owner. 

Figure 5: Hydrologic regions from which boats coming to Lake Berryessa were last launched. 
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Outreach Program Achievements 

❖ 2,377 people were educated with boater surveys 

❖ 1,115 boater surveys given 

❖ 372 bilge pad installations prompted by surveys 

❖ 41% of eligible boaters installed bilge pads (based on rates of 

Inboard/Outboard boats) 

❖ 606 additional bilge pads distributed 

 

Boater Kits and Premiums 

All boaters who completed a survey received a tote bag filled with a boater kit. 

Highlights of the boater kit included a bilge pad to keep oil and fuel contaminants from leaving 

bilge compartments, a fuel bib to eliminate spilled gasoline while refueling, and a West Marine 

coupon for 15% off a purchase. Also included in the kits are booklets about California boating 

and environmental laws as well as educational materials regarding zebra and quagga mussels. 

Boater kits were generously provided by the California State Parks Division of Boating and 

Waterways and the California Coastal Commission.   

In addition to the boater kits, premiums provided by Solano County Water Agency 

(SCWA) were offered to those who were willing to install a bilge pad in the presence of an 

intern. Boaters had their choice of a Lake Berryessa t-shirt or water bottle. Some boats with 

outboard motors and jet skis do not have a place to install a bilge pad, and those participants 

were offered fishing line canisters to keep used pieces of fishing line out of the lake. Fishing line 

is a common form of litter in Lake Berryessa and the canisters provide a convenient place to 

store it until it can be properly disposed of. These canisters were developed by students in a 

program through the California State Parks Division of Boating & Waterways and California 

Coastal Commission and were made from recycled tennis ball containers.  

Of the 1,115 boats surveyed, 82% were inboard or inboard/outboard (eligible for bilge 

pad installation) and 41% of those eligible boaters installed a bilge pad. 
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Boater Survey Questions and Responses 

Questions on the Boater Survey aim to collect insight on how many Lake Berryessa users 

are familiar with the purpose of the lake as well as how to keep it clean. The response summaries 

for questions relevant to the Lake Berryessa program are depicted below.  

 

 

 

 

 

 

 

 

 

 

 

 

 

              

                                

 

 

 

 

 

 

 

     

           

 

 

Figure 6: 77% of those surveyed knew that Lake Berryessa is a drinking water source. 

 

Figure 7: 83% had heard of zebra and quagga mussels and knew that it is important to 

prevent them from spreading into Lake Berryessa. 
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QUESTION: What other bodies of water do you visit? 

Name of Lake or Reservoir Number of Visitors  

Camanche Reservoir 36 

Clear Lake 52 

Delta 95 

Don Pedro Reservoir 32 

Folsom Lake 35 

Lake Sonoma 41 

Lake Tahoe 67 

Sacramento River 36 

Shasta Lake 68 

 

While most of our survey participants are exclusively Lake Berryessa boaters, many of them had 

also come from places such as Lake Tahoe and Lake Shasta where there are other invasive 

species screenings in place as well. 

Figure 8 and 9: Distribution of other bodies of 

water visited by Lake Berryessa boaters. 
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 Recreator Surveys 

On weekends one intern 

goes to the Oak Shores Day Use 

Area to survey recreating users 

(“recreators”) visiting the lake but 

do not have watercraft. The intern is 

accompanied by “Bilgee,” an 

anthropomorphic bilge pad, who 

serves as the protector of clean 

waterways and encourages everyone 

to keep Lake Berryessa oil free 

(Image 2 & 3). 

Recreator surveys give 

interns the chance to communicate 

and educate the day use visitors of 

Lake Berryessa, a demographic that 

otherwise would not be engaged. 

The program’s goal with this 

audience is to teach them about the 

lake and how to protect it. The day 

users also provide great suggestions 

on how to keep the lake clean.  

This year interns conducted a total of 224 recreator surveys and educated 1,056 people. 

About 34% of participants were from Solano County. Figure 11 on the next page shows a 

breakdown from where Solano County recreators originated.  

Figure 10: Lake Berryessa recreators by county of origin 
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Image 2 & 3: Bilgee with excited recreators at Oak Shores. 

Figure 11: Graph of recreators in Solano County by home zip (city) code. 
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Responses to Recreator Survey Questions 

Figures 12 and 13 depict how recreators responded to the survey questions. 

 

 

                            

QUESTION: If yes, how many people does it provide drinking water to? 

 

                     

Interns also asked visitors “How can we keep the lake clean?” and the top responses were: don’t 

litter, no 2-stroke engines allowed in the lake, and use the restroom facilities. 

Figure 13: More than three-quarters of respondents that knew Lake Berryessa is a 

drinking water source also knew that it serves 500,000 people. 

Figure 12: 49% of participants knew that Lake Berryessa is a drinking water 

source. 
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Community Volunteer Cleanup Events 

On June 4, 33 volunteers at Markley Cove (Image 4) cleaned up about 6 miles of trails 

around the lake. The volunteers used trash pick-up sticks and reusable gloves to remove 100.8 

pounds of trash and recyclables from Lake Berryessa’s shoreline (Figure 14).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Year Number of 

Volunteers 

Trash (lbs.) Recycle (lbs.) Total (lbs.) 

2017 33 45.2 55.6 100.8 

 

 

 

Image 4: Volunteers gathered at Markley Cove for World Environment Day. 

Figure 14: Table of World Environment Day statistics. 

comparing results from 2017. 
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On September 16, 65 volunteers came out to Lake Berryessa to participate in the 33rd 

Annual Coastal Cleanup Day. The Markley Cove site had 20 volunteers and staff contributing to 

keeping our lake and drinking water source clean, beautiful, and safe for wildlife. They collected 

a total of 140 pounds of trash and recyclables. Steele Canyon had 28 volunteers and collected 

500 pounds of trash and recyclables. Volunteers also found 100 yards of metal cable weighing 

over 120 pounds. The 17 volunteers at the Pope Creek site collected a total of 124 pounds of 

trash and recyclables.  

 

Year Number of 

Volunteers 

Trash (lbs.) Recycling (lbs.) Total (lbs.) 

2017 65 553 250 803 

 

Image 5: Intern Sarah educating volunteers at World Environment Day about invasive mussels.  

Figure 15: Table of Coastal Cleanup Day statistics. 
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Conclusion 

The main goal of the Lake Berryessa Boater Outreach Program is to protect the drinking 

water source for nearly 500,000 residents of Solano County through invasive screenings, cleanup 

events, and educational efforts. The 2017 LBBO Program was successful in screening a record 

number of boats for invasive species and educating over 3,400 visitors about the importance of 

keeping Lake Berryessa clean. Interns hope that visitors were inspired to help keep the water and 

shores of Lake Berryessa cleaner than when they arrived so that the lake continues to be one of 

the cleanest reservoirs in the state of California. Figure 16 on the following page summarizes the 

Lake Berryessa Boater Outreach Program’s season totals over the past five years.  

  

Images 6 and 7: Ranger Jennifer helped pick up trash with her vehicle at Steele Canyon. 

Volunteers lifting a 30-pound wooden dock out of the water. 
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 Season Totals 2013 2014 2015 2016 2017 

# of Interns & Student 

Supervisors 
6 6 14 12 16 

Total Invasive Screenings 1,547 4,301 9,197 10,860 16,799 

Total Boater Surveys 1,568 1,670 1,195 1,210 1,115 

Total Recreator Surveys 325 300 392 265 224 

Total Bilge Pads 

Distributed 
2,214 2,191 1,848 1,577 1,721 

Total Bilge Pads Installed 478 690 589 497 372 

% of Boaters to Install a 

Bilge Pad 
51% 50% 57% 50% 41% 

 

This program would not be possible without the support of our partners and funders. We 

would like to thank the Lake Berryessa Watershed Partnership, including the Solano County 

Water Agency, the Bureau of Reclamation, and the Solano Resource Conservation District for 

working together and helping the program run smoothly and effectively. We would also like to 

thank Solano and Napa counties and their cities for their insights and collaboration in keeping 

Solano County’s drinking water safe and clean. CalRecycle has also been a major player in 

funding this program and making sure that we have the resources we need to educate boaters and 

keep oil and other hazardous waste out of Lake Berryessa. Additional educational resources have 

been provided by the Division of Boating and Waterways and the California Coastal 

Commission. Finally, we would like to extend a huge thank you to everyone at the boat launches 

and concessions who allow us to use their amenities and strengthen our team everyday out at 

Lake Berryessa. 

Figure 16: A summary of LBBO activity since 2013. The total number of invasive 

screenings has increased by nearly 6,000 with a nearly comparable number of boater 

surveys completed. 
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