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PROGRAM SUMMARY 

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

invasive species prevention at Lake Berryessa, a reservoir that provides drinking water for over 

500,000 Solano County residents. This report will cover the scope and impact of the LBBO 

program for the 2016 season, which began in April and concluded in September. 

Throughout the season, LBBO interns administered watercraft screenings for invasive zebra 

and quagga mussels and conducted interactive, educational surveys with boaters and recreational 

users. The ten 2016 LBBO interns and two student supervisors frequented all six boat launch 

concessions around Lake Berryessa and had consistent coverage at the busiest sites, including 

Markley Cove, Cappell Cove, and Steele Canyon. 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 and in-person presentations. LBBO interns also participated in 

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

and California Coastal Cleanup Day. The 2016 LBBO interns for this summer are pictured in 

Image 1. 

 

 

Image 1: Summer 2016 Lake Berryessa Outreach Interns. Back row, from left to right: Long Nguyen, Su-
Lin Terhell, Alex Sweat, Daniel Jara, Matt Banicki, Marianelly López, Kelsey Swan; Front row, from left to 

right: Devin McHugh, Scott Navarro, Kevin Young-Lai, Daphne Wu, Gustavo Cruz 
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INVASIVE MUSSEL INSPECTION PROGRAM 

The primary goal of the LBBO program is to prevent the introduction and spread of invasive 

zebra mussels (dreissena polymorpha) and quagga mussels (dreissena bugensis) in Lake 

Berryessa. LBBO interns accomplished this by verbally and visually screening incoming boats. 

They staffed the busiest boat launches, including Markley Cove and Steele Canyon, seven days a 

week to maximize the scope of the program. By screening more boats, they were able to educate 

more boaters about the potential harm of invasive mussels and how to avoid transporting these 

“aquatic hitchhikers” between waterways.  

MUSSEL FACTS 

 Adult mussels can stay alive outside water for 30 days 

 One mussel can produce 30,000 to 1 million offspring 

 Mussels affect ecosystems by destroying the natural habitats of native organisms and 

outcompeting them for resources 

 Mussels clog water infrastructures and intake systems in boats 

 Boaters who launch into a waterway while knowingly harboring mussels can face fines  

 

PROGRAM ACHIEVEMENTS 

 Screenings increased by 15% from 2015 and by 60% from 2014 
4,301 boats screened in 2014; 9,197 boats screened in 2015; 10,860 boats screened in 

2016 (Figure 1). 

 

 22 potentially infested boats were prevented from launching 
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Figure 1: Lake Berryessa Boaters by home County, Summer 2016 
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Educational Material And Information Tracking Forms 

Interns used a variety of educational materials to disseminate the message about zebra and 

quagga mussels. The California Department of Fish and Wildlife pamphlet (Image 2) outlines 

tips to prevent the spread of invasive mussels and how to properly clean a watercraft. The 

brochure in (Image 3), created by 100
th

 Meridian Initiative, details the origin of invasive mussels 

and provides visual examples of damage caused by zebra and quagga mussels. 

 

 

 

 

 

 

 

 

 

 

 

The Bureau of Reclamation Self-Certification 

Form (Image 4)  was used to verify whether or not 

boats had been in infested waters in the past 30 days. 

If boaters successfully passed inspection, they would                       

be given this form to display on the dashboard of 

their vehicle to indicate they were clear to launch. 

Many returning boaters brought this form back to the 

Lake each time they visited, making the screening 

process more efficient. 

 

 

 

Image 2: Don’t Move A Mussel! 
informational Flyer 

Image 4: Invasive Mussel self-certification 
form 

Image 3: Zap the Zebra Informational Brochure 



5 | P a g e  
 

Implications Of Data Collected 

By utilizing invasive screening data recorded on the electronic tablets, interns analyzed how 

the frequency of boat launches was affected by the time of day. Figure 2 shows the distribution 

of invasive screenings for each hour of the day from morning to dusk at the three major launch 

ramps: Markley Cove, Steele Canyon, and Capell Cove. Based on this distribution, most boaters 

launch between 10 am and 2 pm. This suggests that interns should focus outreach efforts 

between 10 am and 2 pm and concessions should increase staff between these hours as well. 
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Figure 2: Lake Berryessa Boat Screenings by Time of Day for Major Launch Sites 
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Home County Data 

Analysis 

Protecting Lake Berryessa 

from invasive mussels requires 

that we know where boaters are 

coming from and how many are 

coming from the same area. The 

dataset was constructed by asking 

boaters where their home counties 

are located.  

Figure 3 shows the geographic 

distribution of boaters that 

launched in Lake Berryessa by 

Home County. Data showed that 

72% of boaters came from Solano, 

Contra Costa, Napa, and Yolo 

counties. The highest percentage 

of boaters from one county was 

about 31.6% and these boaters 

were from Solano County. This 

means that the population that 

most frequently uses Lake Berryessa for recreation is also dependent on Lake Berryessa for 

drinking water  

While many Lake Berryessa visitors are not dependent on the watershed for drinking water, 

it is still critical to engage them with education and outreach since their boating practices impact 

Lake Berryessa and Solano County residents. 

 

 

 

 

 

 

Figure 3: Lake Berryessa Boaters by home County, 

Summer 2016 
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Hydrologic Region Data Analysis 

The invasive mussel 

screening process involved 

asking boaters where they last 

launched their watercraft. By 

recording the most recent 

bodies of water visited by 

boaters, data about boater 

behavior was collected. By 

recognizing launch patterns 

of boaters and determining 

which hydrologic regions are 

the most popular, we can 

better assess the risk Lake 

Berryessa would face if a 

nearby region became 

infested with invasive 

mussels or other species.  

According to Figure 4, 

9,216 boaters this season had 

last launched in the 

Sacramento River region. This 

indicates that if any bodies of 

water in the Sacramento Region were infested, Lake Berryessa would face a higher risk of 

infestation since many boaters visit both regions. 

In addition to confirming boats are free of mussels and collecting data on boater behavior, 

LBBO interns made conscious efforts to educate boaters as well. An important part of the 

screening process is increasing awareness of Dressinid (Quagga and Zebra) mussels, the threat 

they pose to the western United States, and how boaters can minimize the threat in our own 

hydrologic region. 

Figure 10: Lake Berryessa Boaters by 

Hydrologic Region, Summer 2016 

Figure 4: Lake Berryessa Boaters by Hydrologic Region, 

Summer 2016 
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CLEAN BOATING PRACTICES 
 

The second goal of the outreach program is to raise awareness about clean boating practices. 

In order to accomplish this, LBBO interns conducted boater surveys that tested boaters’ 

knowledge of California boating laws, Lake Berryessa’s function as a reservoir, and helped to 

educate boaters about clean and safe boating behavior. 

OUTREACH PROGRAM ACHIEVEMENTS 

 2,412 people were educated with boater surveys 

 1,210 boater surveys given 

 1,577  bilge pads were distributed  

 50% of eligible boaters installed bilge pads (based on install 

rate on Inboard or Inboard/Outboard capable boats)  

 497 bilge pads installations prompted by surveys 

 

Boater Kits and 

Premiums 

Every boater who completed a 

survey received either a Department 

of Boating and Waterways “Clean 

and Green” boater kit or the newer 

“My Boat, My Rules” boater kit. 

Both boater kits included a tote bag, 

a bilge pad with an installation 

instruction card, a fuel bib which 

allows boaters to fuel their boats 

without the risk of spilling gasoline 

in the lake, and a coupon for 15% 

off their purchase at West Marine (Image 6). Each kit also contained useful information for 

boaters including a Lake Berryessa map, a California boating laws booklet, and brochures on the 

invasive zebra and quagga mussels.   

Image 6: An example of a boater kit and its contents 

Image 5: A boater installing 

a bilge pad 
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If a boater installed their bilge pad during the survey process they were given an additional 

boater premium. Boaters could choose between a water canteen, a Lake Berryessa t-shirt, or a ski 

flag (Image 7). If boaters completed the survey but had a fishing boat and could not install the 

bilge pad in the boat’s outboard motor, boaters were given a fishing line container. The fishing 

line container is a new premium this year and allows fisherman to dispose of their used fishing 

line rather than discarding it into the water or shore around Lake Berryessa. Filled fishing line 

containers can then be properly disposed of. The fishing line bottle was developed by California 

students in a program through the CA Coastal Commission. 

 

 Of the boats surveyed, 

53% were inboard and 27% 

were inboard/outboard 

boats. This meant that 80% 

of boats were capable of 

installing bilge pads (Figure 

5). Of the boats that were 

capable of installing a bilge 

pad, 50% of boaters installed 

a bilge pad during the survey.  

Figure 5: Types of Boats Launching at Lake Berryessa, Summer 2016 

Image 7: Boater Premiums: Left- LB Shirts; Right-Ski Flags, Water Bottles, and Fishing Line Bottles 
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Figure 5: Responses to types of boat surveyed 
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Survey Question 

Responses 

Pollution from 

boating was a key issue 

addressed during the 

survey process. When 

asked what might 

happen to someone who 

discharges untreated 

boat sewage within the 

3-mile territorial limit, 

nearly half of boaters 

chose the correct answer – that a violator can be fined up to $2,000. Figure 6 summarizes boater 

responses on this subject. Boaters found survey questions engaging and many were disgusted by 

the idea of dumping untreated boat sewage in any body of water. 

Interns also asked boaters what they think happens to someone who discharges fuel, oily 

waste or other hazardous substances into navigable waters. 78% of boaters answered correctly, 

stating that the violators are liable for the cost of clean-up (Figure 7). A fine up to $10,000 was 

the second most common answer. Interns explained that violators are liable for the cost of 

damage because some spills can be small or large, explaining why the punishment is not at a set 

Figure 6: Responses of boaters regarding the consequences of discharging 

untreated boat sewage within the 3-mile territorial limit 

Figure 7: Boater’s Response Regarding the Consequences of Discharging Hazardous 

Substances into Open Water 
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fine of $10,000.  

When boaters were asked 

whether the use of soaps 

or other dispersing agents 

to dissipate and/or mask 

oil on the water is legal or 

illegal, 93% responded 

with Yes, it is illegal, 

while 7% thought that it 

was legal (Figure 8).  

  

Boaters were also asked if they thought Lake Berryessa is a drinking water source. A total of 

81% percent of boaters thought that Lake Berryessa is a drinking water source and only 17% of 

boaters did not 

think Lake 

Berryessa is a 

drinking water 

source. Following 

this question, 

boaters were asked 

how many people 

they thought Lake 

Berryessa serves. 

Of the 81% that 

thought Lake 

Berryessa is a 

drinking water 

source, only 67% 

were able to 

correctly answer that the lake serves 500,000 Solano County residents and businesses (Figure 9).  

 

Figure 8: Boater Responses Regarding the Usage of Soaps or 

Dispersing Agents for Oil on Water as a legal or illegal activity 
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Figure 9: Boater Responses Concerning if Lake Berryessa is a Drinking Water 

Source and how many people it serves 
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Figure 11: Boater responses to the question “Did you notice any of the billboards about 

invasive mussels located near Lake Berryessa today?” 

To better understand 

boater familiarity with 

invasive mussels, boaters 

were asked if they had heard 

of invasive zebra and quagga 

mussels. 95% of the boaters 

had heard about the invasive 

mussels while 5% had not 

(Figure 10).  

A question added to 

the surveys later in the 

season questioned if 

boaters noticed any billboards about invasive mussels on their way to the lake. There is less data 

on this subject since this question was added in August, but 84% of those who were surveyed 

said they had noticed the billboards about the invasive mussels located near Lake Berryessa 

(Figure 11). This question helps us determine the proper placement and advertisement of 

invasive mussel billboards.  

 

 

 

 

84% 

16% 

Did you notice any of the billboards about 
invasive mussels located near Lake Berryessa 

today? 

Yes

No

Figure 10: Percentage of Boaters Who Heard of Zebra and Quagga Mussels 



13 | P a g e  
 

Figure 12: The Home Counties of Lake Berryessa Recreators 

RECREATOR SURVEYS 

While boater surveys provide an opportunity for interns to educate boaters, recreator (or day-

use) surveys provide an opportunity for interns to educate the non-boating community. While 

recreators may not have watercrafts, they often are  interested in protecting Lake Berryessa. Most 

recreators surveyed were from Solano County, and many others came from Contra Costa, Napa, 

Yolo, and Alameda Counties. A map of the recreator home counties from the 2016 season is 

shown below (Figure 12).  

  

When conducting the recreator surveys, interns were accompanied by “Bilgee,” a life size 

Bilge Pad who serves as the protector of clean waterways and the model for keeping the lake 

clean (Images 8, 9, and 10).  Throughout the season, 265 recreator surveys were completed and 

1,751 people were educated. 
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Responses to  

Recreator Survey Questions 

All recreator surveys were conducted at 

the Oak Shores Day Use Area. Survey 

questions helped to understand recreators’ 

existing knowledge and provide information 

on how to keep the lake healthy and clean. 

Image 8: Bilgee, the superhero, poses next to a family 
and their future superhero 
 

Image 9: Up, Up and Away He Goes Image 10: Bilgee defending the lake 
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Figure 13 shows that the majority of recreators suggested not littering, recycling cans and 

bottles, and having more clean up events are the best ways to maintain a clean lake. Other 

suggestions include educating children about the environment at an early age in school, using 

donation boxes to help fund cleaning events, and designating smoking areas away from the lake.  

Recreators were also asked, “Do you think Lake Berryessa is a drinking water source?” 

As depicted in Figure 14, fewer than half of the recreators visiting the lake knew the correct 

answer. Three quarters of the recreators who believed that Lake Berryessa serves as a drinking 

water source also correctly answered that the lake serves as drinking water for 500,000 people. 

More than half of the survey participants either did not know or did not think that Lake 

Berryessa is a drinking water source. 
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Figure 13: Responses to the question “How can we keep Lake Berryessa clean?” 

Figure 14: Reponses to the question “Do you think Lake Berryessa is a Drinking Water Source?” 



16 | P a g e  
 

COMMUNITY VOLUNTEER CLEANUP EVENTS 

 

In addition to 

conducting invasive 

screenings and 

educational surveys, 

interns helped organize 

the World Environment 

Day and Coastal 

Cleanup Day volunteer 

events (Image 10). 

Leading up to the 

cleanup days, interns 

recruited volunteers by posting fliers and by outreaching 

to the recreators and boaters at the lake.  

On the day of the events, interns provided support at 

the registration table, directed traffic, distributed 

supplies and educated volunteers about zebra and 

quagga mussels (Image 11). Afterwards, interns helped 

document the events through group photos and by 

weighing the trash and recyclables collected at each of 

the events (results summarized on Table 1). The 

extraordinary amounts of cable collected at Steele Cove 

during CCD increased their poundage of recycling. 

 

Event 
# of  

volunteers 
Trash 
(lbs.) 

Recycling 
(lbs.) 

Total 
(lbs.) 

# of 
sites 

# of 
water 

vessels 

World Environment Day, June 5 99 437 175 612 1 0 

Coastal Cleanup Day, September 19 90 362 5,910 6,272 3 5 

 

Image 11: Volunteers at World Environment Day 

Image 12: Invasive Mussel Education 

at Cleanup Events 

Table 1: 2016 Lake Berryessa Cleanup Events 
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CONCLUSION 

 Suggestions and lessons from previous interns helped make the 2016 season a success. By 

building upon previous seasons’ accomplishments, the 2016 Lake Berryessa Boater Outreach 

Program was able to expand its scope, increase team cohesiveness, and improve the effectiveness 

and impact of the program. The use of electronic tablets has been especially helpful by making 

the process of recording invasive screening and survey data easier and more efficient.  

Having a larger intern group than in early years of the program has also allowed us to 

increase the number of days of screening coverage at the lake as well as deliver a steady increase 

of educational outreach. The 2016 interns feel that our season’s success was built on the hard 

work and lessons learned by earlier interns, and we are grateful to be part of such an important 

program. The 2016 Outreach Totals are summarized and compared against 2015 Outreach Totals 

in Table 2 below. 

 

  2013 2014 2015 2016 

# of Interns & Student 

Supervisors 
6 6 14 12 

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

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

Total Recreator Surveys 325 300 392 265 

Total Bilge Pads 

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

Total Bilge Pads Installed 478 690 589 497 

% of Boaters to Install a 

Bilge Pad 
51% 50% 57% 50% 

 

 
Table 2: Comparison Outreach Totals by the LBBO program 
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Vacaville, Markley Cove, Lake Berryessa Boat and Jet Ski Rental, Steele Canyon 
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