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A recreational boat near San Diego. 
Photo credit: Ronald Woan (flickr.com/people/rwoan)

1. Executive Summary
1.1. Overview of Problem 

Oil in marine ecosystems has significant environ-
mental and economic impacts. With large scale 
oil spills like the Exxon Valdez and Deep Water 
Horizon, photographs and personal experiences 
have created a tangible sense of human-caused 
damage. This damage can be pinpointed to a di-
rect cause and source.

Most oil spills, however, do not make headline 
news. On a daily basis, a myriad of recreational 
boats leak and spill oil into US water bodies. In 
California, home to four million boaters of motor-
ized and non-motorized boats, 96 - 97 percent of 
surveyed motor boaters reported that oil leaks 
into the bottom of their boat’s bilge or engine 
compartment most of the time or every time 
they use their boat.1 

These incidental leaks add up to a significant, 
but under-explored problem. In fact, the state of 
California reports that 90 percent of oil in marine 
waters is from small, chronic sources including 
boats’ bilges.2 This paper explores this source of 
oil pollution and proposes solutions.

1.2. Overview of Proposed Solutions

The objective of the paper is to highlight key im-
pacts of motor oil, analyze the root causes of oil 
spills and leaks from recreational boats, and rec-
ommend solutions. This paper focuses on oil im-
pacts to the marine environment; however, the 
findings and recommendations are also relevant 
for recreational boats in inland waters. California 
serves as a focus for this paper but several of the 
recommendations are applicable throughout 

1. California Department of Boating and Waterways, California 
Coastal Commission, Santa Monica Bay Restoration Foundation 
and Keep the Delta Clean Program (July, 2011). “2007 – 2009 Cali-
fornia Boater Survey Final Report.“ http://www.thelog.com/SNW/
Article/California-Boater-Survey-Report-Released.
2. California Natural Resources Agency: Department of Boating 
and Waterways (2012).“A Guide to Boating Law and Safety: ABC’s 
of California Boating. Page 48, Green Boating Guidelines. http://
www.dbw.ca.gov/Pubs/Abc/Green_Boating.pdf. 

the country. As California does on so many other 
environmental fronts, the state could serve as a 
model of best management practices for reduc-
ing oil pollution from recreational boats. 

This study is timely for several reasons. The U.S. En-
vironmental Protection Agency (EPA) is required 
under the Clean Boating Act of 2008 (CBA) to 
evaluate oil leakage and other types of discharges 
incidental to the normal operation of recreation-
al boats, to develop appropriate management 
practices for the discharges, and to promulgate 
standards for those management practices.3 The 
CBA also directs the US Coast Guard to promul-
gate regulations for the use of the management 
practices developed by the EPA. This paper could 
help to inform management practices and, ulti-
mately, regulations for the use of the manage-
ment practices. Furthermore, this paper is timely 
in California because the state recently released 
the results of a survey of over 5,000 recreation-
al boaters. The results underscore the need and 
responsiveness among the boating community 
for more environmental education and pollution 
prevention measures, including engine mainte-
nance and the use of oil absorbents.4 

This paper seeks to propose transferable, broad-
based solutions that can help protect the many 

3. Clean Boating Act: http://water.epa.gov/lawsregs/lawsguid-
ance/cwa/vessel/CBA/about.cfm.
4. California Department of Boating and Waterways, California 
Coastal Commission, Santa Monica Bay Restoration Foundation 
and Keep the Delta Clean Program (July, 2011). “2007 – 2009 Cali-
fornia Boater Survey Final Report.“ http://www.thelog.com/SNW/
Article/California-Boater-Survey-Report-Released.
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water resources that boaters enjoy, and ensure 
sustainable boating for the long-term. Criteria 
for the recommended approaches include cost 
effectiveness, impact potential, and feasibility, in-
cluding likely support among recreational boat-
ers. These prioritized recommendations include:

1) Mandate boater education in California 
that would include information about boat-
ing safety and environmental best practices.

2) Dedicate funds—collected from a modest 
processing and application fee for the boater 
education certificate—for initiatives that help 
boaters employ safe and clean boating prac-
tices, including the following:

•	 Funding for marinas to distribute oil ab-
sorbents to boaters, and funding to marinas 
to maintain an oil absorbent waste disposal 
facility and an oily bilge water pump-out sta-
tion, to enable boaters to conveniently em-
ploy proper oil management practices.

•	 Financial incentives to help boaters prop-
erly maintain their boats and thereby reduce 
oil leaks and spills. This could include rebates 
for engine and engine part upgrades to meet 
US Environmental Protection Agency’s most 
recent standards.

•	 Additional funding to law enforcement to 
focus more attention toward boat mechanics 
and boaters not operating with appropriate 
certification or otherwise violating the law.  

These recommended strategies are meant to 
support boaters who would like to eliminate oil 
spills and leakages from their vessels, but do not 
have the resources or time to do so conveniently, 
or may not know how. Data collected in California 
suggests, for example, that when boaters receive 
education on good boating practices, they are 
more likely to utilize those practices.5 California 
is one of only five states in the United States, and 
the only coastal state in the continental states, 
without a mandatory boating education law.6 

This paper recommends that California mandate 
boater certification because this would provide a 
critical opportunity for boater education on best 
environmental and safety practices. It would also 
provide a source of funding—via a modest fee for 
boater certification—that could directly benefit 

5. California Department of Boating and Waterways, California 
Coastal Commission, Santa Monica Bay Restoration Foundation 
and Keep the Delta Clean Program (July, 2011). “2007-2009 Cali-
fornia Boater Survey Final Report.” Page VIII, Executive Summary.
6. U.S. Power Squadrons (April, 2012). “Boating Safety Course and 
Boating License Requirements by State.” http://www.americas-
boatingcourse.com/ABC_WebSite/state_boating_law.htm. 

Marina Del Rey, California at sunset.
Photo credit: Pedro Szekely (flickr.com/people/pedrosz)
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boaters by providing incentives and support to 
properly maintain their boats, use oil absorbents, 
and employ other best practices. These recom-
mended measures could cost effectively provide 
a multitude of benefits including protecting wa-
ter resources for boaters, all other recreational-
ists, our economy, and the environment. 

It is beyond the scope of this paper to fully ana-
lyze all details for the implementation of these 
general recommendations. Rather, the authors 
seek to highlight the under-explored issue of oil 
leakage and spills from recreational boating, and 
then based on primary and secondary research, 
prioritize key strategies to address the issue. Fur-
ther research is needed to determine implemen-
tation details for these strategies. The authors en-
vision this paper as the first in a series that could 
support the state’s efforts for clean, green and 
safe recreational boating.

1.3. Definitions

This paper refers to recreational boating as the 
operation of any watercraft that has a motor, 
called a motorboat, used in a non-commercial 
fashion for pleasure. This includes inboard and 
outboard motor boats, ski boats, non-commercial 
fishing boats, personal watercraft like seadoos 
and jet skis, and does not include kayaks, sail-
boats (that do not have motors), canoes, or other 
non-motorized water vessels that do not require 
petroleum products for use. 

A boat’s bilge is the lowest compartment on a 
boat and serves to help with floatation and col-
lect waste from the deck and, in many cases, the 
engine. On boats with inboard engines, the en-
gine is contained within the bilge. The bilge pri-
marily functions to collect leaks of various liquids 
from the engine, water, and other waste.

Bilge pads or oil pads are placed in the bilge of 
a boat to capture unexpected oil leaks. The ab-
sorbents often float on the surface of the bilge 
water and capture oil before the bilge pump dis-
charges it into the environment. The law requires 
that contaminated absorbents be disposed of at 

certified hazardous waste collection centers. 

Petroleum, hydrocarbons, and oil are used inter-
changeably in this report because hydrogen and 
carbon make up approximately 97 percent of 
most oil, petroleum or refined products.7 

1.4. Methodology

The authors of this study employed a multi-step 
methodology. An extensive literature review cov-
ered topics ranging from oil effects on the biol-
ogy of marine organisms, to the economic value 
of protecting these marine organisms and their 
habitat. The authors also researched and evaluat-
ed, using the aforementioned criteria, best prac-
tices from across the nation, state, and region for 
oil management and boater education. The liter-
ature review and analysis of potential mitigation 
approaches were grounded in advice from a di-
verse group of experts, consisting of the project’s 
Technical Advisory Committee. Yet the conclu-
sions drawn in this paper and the policy recom-
mendations do not necessarily reflect the view 
of individual members of the Technical Advisory 
Committee. These experts include the following 
recreational boaters, government officials, scien-
tists, and legal and policy experts. 

•	 Leslie Abramson, recreational boater and 
Sanctuary Advisory Council Coordinator, Gulf 
of the Farallones National Marine Sanctuary, 

7. National Research Council (December, 2002). “Oil in the Sea III: 
Inputs, Fates, and Effects.” Page 19. The National Academies Press.

Bilge

Inboard 
Engine

Bilge pump

Diagram 1. General Inboard Bilge
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National Oceanic and Atmospheric Administra-
tion

•	 Caitlin Mullan Crain, Ph.D., Coastal Ecologist

•	 Jim Fawcett, Ph.D., Marine Transportation/
Seaport Specialist and Marine Outreach Coor-
dinator for the University of Southern Califor-
nia’s Sea Grant Program

•	 Horias Ispas, Marina Manager, Marina del Rey

•	 Vivian Matuk, Environmental Boating Pro-
gram Coordinator for the California Depart-
ment of Boating and Waterways, and the Cali-
fornia Coastal Commission

•	 Michelle Kearney, Boater Program Coordina-
tor, California State Water Resources Board and 
Santa Monica Bay Restoration

•	 Linwood Pendleton, Ph.D., Director of Ocean 
and Coastal Policy, The Nicholas Institute of 
Environmental Policy Solutions; and Senior 
Economic Advisor, National Oceanic and Atmo-

spheric Administration 

•	 Rafe Sagarin, Ph.D., Research Scientist, Insti-
tute of the Environment, University of Arizona

•	 Karleen Boyle Sudol, Ph.D, Environmental 
Consultant, specializing in wetland and marine 
mitigation and restoration

Carla Houston and Nina Smidt of Model Environ-
ment served as project partners, helping conduct 
research and connecting us with some of the 
aforementioned experts. Dan Jacobson, political 
director of Environment California, and his orga-
nization were also project partners. 

Densely packed recreation and fishing boats Marina Del Rey, California.
Photo credit: Pedro Szekely (flickr.com/people/pedrosz)
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2. The Impact of 
Oil Pollution from 
Recreational Boating
2.1 The Problem

Throughout the United States, oil dispersed into 
marine ecosystems is a major environmental is-
sue. In California, incidental leaks from recre-
ational boats happen on a daily basis and the 
cumulative effect of small spills has an impact on 
coastal and inland waters.

Media coverage of large scale oil spills, such as 
the Santa Barbara spill in 1969 and the Deep 
Water Horizon in 2010, has documented human-
caused environmental and economic damage. 
This damage is able to be pinpointed and attrib-
uted to a direct cause. However, most oils spills do 
not make headline news, or are even reported. In 
fact, oil from large scale spills is estimated to ac-
count for only about 10 percent of all oil released 
into marine environments with the vast majority, 
90 percent, coming from non-point sources in-
cluding but not limited to bilge water from recre-
ational boats.8 One pint of oil can cover an entire 
acre of the water’s surface.9

In a perfectly functioning boat, oil and other en-
gine fluids should not leak into the bilge. Howev-
er, in a California survey of 2,778 boaters, approx-

8. California Natural Resources Agency: Department of Boating 
and Waterways (2012).“A Guide to Boating Law and Safety: ABC’s 
of California Boating. Page 48, Green Boating Guidelines. http://
www.dbw.ca.gov/Pubs/Abc/Green_Boating.pdf.
9. Santa Monica Bay Restoration Foundation (2010). “Boater’s 
Guide: Southern California.” Page 12. California Department of 
Boating and Waterways.

imately 97 percent reported that oil leaks into 
their boat’s bilge or engine compartment every 
time or most of the time they use their boat, while 
only two percent said it rarely or never leaks.10 

Source: California Department of Boating and Water-
ways, California Coastal Commission, Santa Monica 
Bay Restoration Foundation and Keep the Delta Clean 
Program (July, 2011). California Boater Survey: Results of 
2009 Boater Surveys. Page 123. 

10. California Department of Boating and Waterways, California 
Coastal Commission, Santa Monica Bay Restoration Foundation 
and Keep the Delta Clean Program (July, 2011). “2007 – 2009 
California Boater Survey Final Report: Results of 2009 California 
Boater Surveys..“ Page 123. http://www.coastal.ca.gov/ccbn/Final-
CABoatersReport_July2011_DG.pdf.

Floating oil caused by recreational boating.
Photo credit: flickr.com/people/greymaster

Oil from large scale spills is estimated 
to account for only about 10 percent 
of all oil released into marine 
environments with the vast majority, 
90 percent, coming from non-point 
sources including bilge water from 
recreational boats.

Count of 
Surveyed Percentage

Never 35 1.3

Rarely 20 0.7

Half of the 
time 39 1.4

Most of the 
time 918 33.3

Always 1,766 63.6

Total 2,778 100

Figure 1. Frequency of Oil Leaks
 into Bilge
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Oil absorbents should be used to catch unex-
pected leaks in the bilge, and then these oil ab-
sorbents should be discarded at a household 
hazardous waste collection center or such a re-
ceptacle at a marina. Only about half of boaters 
surveyed by the state in 2009 reported using oil 
absorbents as cleaning methods for oil leaks (see 
Figure 2). Ten percent of boaters reports using 
soaps or detergents, which can exacerbate nega-
tive environmental effects of the oil.

Source: California Department of Boating and Water-
ways, California Coastal Commission, Santa Monica 
Bay Restoration Foundation and Keep the Delta Clean 
Program (July, 2011). California Boater Survey: Results of 
2009 Boater Surveys. Page 124.

If there is significant amount of water in the bilge 
that mixes with oil, the oily bilge water should be 
removed at a bilge pump-out station and the oily 
bilge water should be handled as a toxic waste. 

Primary and anecdotal evidence suggests that 
not all boaters are aware of the locations of the 
household hazardous waste collection centers 
and bilge pump-out stations, or are inconve-
nienced to travel to such facilities, and therefore, 
illegally discharge oil into the waters of California. 

While important boater educational materials 
exist, getting this information to boaters can be 
a challenge, especially in California and the four 
other states in the country without a manda-
tory boater education law. Data suggests that 
when boaters receive education on good boat-
ing practices, they are significantly more likely 
to utilize those practices, which include engine 
maintenance. For instance, boaters who properly 
disposed of oil absorbents in special oil waste re-
ceptacles at marinas or at hazardous waste facili-
ties elsewhere were more likely to have received 
California’s boater education kit in the past than 
those who did not use these proper disposal 
methods.11 

2.2. Economic Value of a Healthy 
Coastline

California’s coastline accounts for the largest 
ocean economy in the United States and is a sig-
nificant foundation of the state’s economy.12 The 
beach is the state’s biggest tourist attraction, 
helping to employ over 400,000 individuals, and 
resulting in more than $10 billion in wages and 
salaries annually.13 In 2000, coastal tourism, in-
cluding recreation and nature viewing, account-
ed for nearly $13 billion of the California’s gross 
state product.14 In addition, fish hatcheries, fish-
ing, and seafood processing alone account for 
over 160 million dollars in wages and $400 mil-
lion in gross state product.15 Estuaries and marsh-
es naturally filter pollutants and protect valuable 
coastal properties from extreme weather events. 

For these reasons, the economic value of Califor-
nia’s coastal resources is immense and is linked 
to a healthy marine environment.16 A healthy 
marine environment translates to a stronger Cali-

11. California Department of Boating and Waterways, California 
Coastal Commission, Santa Monica Bay Restoration Foundation 
and Keep the Delta Clean Program (July, 2011). “2007 – 2009 
California Boater Survey Final Report: Results of 2009 California 
Boater Surveys.“ Page 125.
12. Kildow, Judith and Charles S. Colgan (July, 2005). “California’s 
Ocean Economy.” Page 1. The National Ocean Economics Program.
13. Kildow, Judith and Charles S. Colgan. Page 1. 
14. Kildow, Judith and Charles S. Colgan. Page 103.
15. Kildow, Judith and Charles S. Colgan. Page 31.
16. Kildow, Judith and Charles S. Colgan. Page 105. 

Oil Leak 
Cleaning Method

Count of 
Surveyed 
Boaters

Percent

Oil absorbents 449 50.3

Rags or paper 
towels

271 31

Bilge cleaning 
products or 
solvents

159 18.2

Soaps or 
detergents

87 10

Extract oil with 
bilge pump

37 4.3

Pull the bailer 
plug

12 1.4

Other 38 4.4

Do not clean 
leaked oil

68 2.2

Total 808

Figure 2. Oil Leak Cleaning Methods Used
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fornia economy. Reducing oil spilled from recre-
ational boating will help to protect this critical 
economic engine. 

2.3. Motor Oil: Basic Chemistry and 
Toxicity

Oil is insoluble, persistent, and can be toxic to 
both humans and marine life.17 The hydrocarbon 
compounds found in oil are classified by their 
chemical structure and include saturates, ole-
fins, polar compounds, and aromatics.18 Aromatic 
compounds are comprised of at least one ben-
zene ring, which creates stability for the aromatic 
compounds, and thus they maintain their struc-
ture and persist in the environment for long pe-
riods of time.19 These aromatic compounds, also 
known as polyaromatic hydrocarbons (PAHs), are 
among the most toxic of hydrocarbons.20 If pres-
ent in the environment, PAHs can be actively or 
passively consumed and can dramatically hinder 
an organism’s normal function.21 Once ingested, 
oil moves up the food chain from tiny plankton 
to fish, cetaceans, birds, and even humans, and 
can cause reproductive problems, weakness, and 
death.22 

2.4 Effects of Oil on Marine Organisms 
and Ecosystems

Oil can disturb the balance of ecosystems, limit 
organism capabilities through sub-lethal effects, 
and kill marine life.23 While natural seepage of oil 

17. California Department of Boating and Waterways (2012). “A 
Guide to Boating Law and Safety: ABC’s of California Boating.” 
Page 48, Green Boating Guidelines. http://www.dbw.ca.gov/
Pubs/Abc/Green_Boating.pdf.
18. National Research Council (December, 2002). “Oil in the Sea III: 
Inputs, Fates, and Effects.” Page 19. The National Academies Press.
19. National Research Council. Page 19. 
20. Krahn, Margaret M & John E Stein (1998). “Assessing Exposure 
of Marine Biota and Habitats to Petroleum Compounds.” Page 
186A. Analytical Chemistry.
21. Krahn, Margaret M & John E Stein. Page 186A. 
22. California Department of Boating and Waterways (2012). “A 
Guide to Boating Law and Safety: ABC’s of California Boating.” 
Page 47, Green Boating Guidelines. http://www.dbw.ca.gov/
Pubs/Abc/Green_Boating.pdf. 
23. National Research Council (December, 2002). “Oil in the Sea 
III: Inputs, Fates, and Effects.” Page 120. The National Academies 
Press.

can harm marine organisms, oil from anthropo-
genic pollution is one of the biggest contributors 
to toxic PAHs found in nature.24 If PAHs are pres-
ent in an ecosystem, like many urban estuaries 
and active boating areas, marine life can be dras-
tically affected, fisheries can be destroyed, and 
ecosystems can be crippled.25 As humans are at 
the top of the food chain, we could potentially be 
affected by eating fish contaminated by oil pol-
lution. 

2.4.1 Levels of Toxicity

The toxic effects of oil on marine organisms can 
be either acute or chronic. Acute toxicity is asso-
ciated with short-term effects of exposure to oil, 
while chronic toxicity is associated with the ef-
fects of longer, continuous exposure or long-term 
sub-lethal effects of acute exposure.26 Often, or-

24. National Research Council (December, 2002). “Oil in the Sea III: 
Inputs, Fates, and Effects.” Page 43. The National Academies Press.
25. Krahn, Margaret M & John E Stein (1998). “Assessing Exposure 
of Marine Biota and Habitats to Petroleum Compounds.” Page 
188A. Analytical Chemistry.
26. Connell, D.W. and Gregory J. Miller (1984). Chemistry and Eco-
toxicology of Pollution. New York: Wiley-Interscience.

An oil covered pelican following the BP oil spill.
Photo credit: Anne Marie, US Coast Guard

(flickr.com/photos/usfwssoutheast)
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ganisms that are not killed immediately from the 
acute effects become chronically disabled.27 

Some of these sub-lethal effects include disabled 
ability to feed, impaired growth rates, develop-
ment rates, energy, fecundity, and enhanced sus-
ceptibility to disease.28 It has been suggested that 
the occurrence of tumors and other disorders in 
benthic fish and shellfish found in contaminated 
coastal areas is directly linked with chronic hy-
drocarbon exposure.29 

2.4.2. Bioavailability, Bioaccumulation, 
and Phototoxicity

The degree to which each marine organism and 
ecosystem are affected by oil relates primarily to 
bioavailability of chemicals in the environment, 
bioaccumulation of chemicals within organisms, 
and risks of phototoxicity for embryonic organ-
isms.

Bioavailability: Persistent Toxic Impacts

The extent to which organisms can uptake PAHs 
and other chemicals depends primarily on bio-
availability of that chemical. A chemical is consid-
ered bioavailable if it is in a state that can enter 
an organism’s system or bind to its surface coat-
ing. For example, oil spilled directly into marine 
ecosystems will increase bioavailability of PAHs 
to marine organisms, whereas PAHs found in oil 
covered with natural sediment are considered to 
have a low bioavailability or none at all. In gener-
al, bioavailability is used to describe the result of 
physical, chemical, and biological processes that 
moderate the transport of chemicals from their 
release to an organism.30 

27. Rice, Stanley D. et al. “Effects of Oiled Sediment on Juvenile 
King Crab.” Page 289. Outer Continental Shelf Environmental As-
sessment Program. http://www.gomr.boemre.gov/PI/PDFImag-
es/ESPIS/0/976.pdf.
28. National Research Council (December, 2002). “Oil in the Sea III: 
Inputs, Fates, and Effects.” Page 19. The National Academies Press.
29. Neff, J.M. and W.E. Haensly (September, 1982). “Histopathol-
ogy of Pleuronectes Platessa L.” Pages 365-391. Journal of Fish 
Diseases.
30. National Research Council (December, 2002). “Oil in the Sea 
III: Inputs, Fates, and Effects.” Page 128. The National Academies 
Press.

Over time, oil spilled or leaked into a marine eco-
system becomes weathered and less bioavail-
able. Scientific studies have shown, however, that 
PAHs from spilled oil can remain present in eco-
systems for several years and that as little as one 
part per billion of weathered oil can deform or kill 
fish embryos.31 Four years after the 1989 Exxon 
Valdez oil spill, three NOAA scientists, Ron Heintz, 
Jeffrey Short, and Stanley Rice, conducted a study 
in which they examined salmon eggs taken from 
an intertidal zone near the spill. They determined 
that some of these eggs, which were exposed to 
PAH levels near one part per billion, hatched fry 
that were physically impaired a surprising discov-
ery given the amount of time that had passed be-
tween the spill and the time of sampling.32 

Marine birds and mammals tend to be particu-
larly vulnerable to oil because of their outer cov-
erings. If coats or feathers become saturated in 
even a small amount of oil, the organism may 
be unable to swim or fly properly and less able 
to evade predators and catch prey. Other specific 
effects on seabirds include hindering reproduc-
tive success and physiological deficiency lead-
ing to high vulnerability to stress.33 Oil may also 
cause a marine mammal or bird to be unable to 
properly regulate body temperature. In addition, 
oil can indirectly affect marine birds and mam-
mals by harming their prey, either making it toxic 
to consume or affecting its availability. Because 
of their reliance on their coat for body tempera-
ture regulation and buoyancy, otters tend to be 
very sensitive to oil.34 

The behavior or feeding strategies of organisms 
influence this exposure to oil-associated hydro-
carbons. Preening shorebirds may ingest oil in 

31. Wolfe, Douglas A (December, 1994). “The fate of the oil spilled 
from the Exxon Valdez.” Page 500. Environmental Science & Tech-
nology.
32. Wolfe, Douglas A (December, 1994). “The fate of the oil spilled 
from the Exxon Valdez.” Page 501. Environmental Science & Tech-
nology.
33. Briggs, Kenneth T. et al. (1997). “Consequences of petrochemi-
cal ingestion and stress on the immune system of seabirds.” Page 
718. ICES Journal of Marine Science. http://icesjms.oxfordjournals.
org/content/54/4/718.full.pdf
34. Garrott, Robert et al (October, 1993). “Mortality of Sea Otters in 
Prince William Sound following the Exxon Valdez Oil Spill.” Marine 
Mammal Science.
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their cleaning process, while other organisms are 
able to filter hydrocarbon intake through certain 
feeding mechanisms. Thus, bioavailability of hy-
drocarbons affects organisms differently. Despite 
the variation of health effects, marine ecosys-
tems as a whole are vulnerable to hydrocarbons 
at any level of bioavailability. As described above, 
oil can be lethal at levels as low as one part per 
trillion.

Phototoxicity: Compounding Negative 
Impacts 

In addition to findings that show oil can negative-
ly affect embryos at even minute levels, a recent 
study conducted by the UC Davis Bodega Marine 
Laboratory and NOAA suggests that effects of 
oil on fish embryos are exacerbated by sunlight 

due to phototoxicity.35 If a fish embryo absorbs a 
PAH and is exposed to UV rays from sunlight, the 
embryo can be more drastically affected than if it 
absorbed the PAH and was not exposed to light. 
Because most fish embryos and other organisms 
that have an embryotic stage exist near the sur-
face where sunlight is prevalent, this finding is of 
particular interest. Prior to this study, phototoxic-
ity has been proven to exist in lab experiments 
only.36 By examining fish embryos found in the 
San Francisco Bay that were exposed to oil from 
the 2007 Cusco Busan spill, the UC Davis and 
NOAA researchers proved that phototoxicity also 
exists in the real world. This finding has proved 
that when affected by sunlight, hydrocarbons are 
much more dangerous than previously thought.

35. Kidd, Karen A (December, 2011). “Unexpectedly high mortality 
in Pacific herring embryos exposed to the 2007 Cosco Busan oil 
spill in San Francisco Bay.” Proceedings of the National Academy 
of Sciences of the United States of America.
36. Kidd, Karen A (December, 2011). 

Toxins, including PAHs, can bioacculmulate in fish and end up on any dinner plate.
 Photo credit: Rebecca Winzenried of Three Points Kitchen
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Bioaccumulation: Concentrated Toxicity 
Increasing Up the Food Chain to Humans

Not only is oil toxic at trace levels to developing 
organisms and able to remain persistent in the 
ecosystem for years after its release, its compo-
nents also have the potential to bioaccumulate in 
the food chain. Bioaccumulation is the process in 
which an organism uptakes more of a substance 
than it is able to metabolise. That substance 
builds up in an organism’s tissue, which can be-
come toxic to humans and other animals that 
consume the contaminated organism. The rate at 
which bioaccumulation occurs depends on the 
bioavailability of the hydrocarbons, the organ-
ism’s metabolism, and the duration of exposure.37 

As humans are at the top of the food chain, we 
could consume seafood affected by oil pollution. 
Once ingested, oil moves up the food chain from 
tiny plankton to fish, and even humans, and can 
cause reproductive problems, weakness, and 
even death.38 

Particular Vulnerability at the Ecosystem 
Level

Particularly vulnerable areas include inlets and 
estuaries close to shore that are home to many 
spawning species of marine wildlife. These rela-
tively closed in areas accumulate oil at a much 
greater level compared to the open ocean. The 
cause is three-fold: recreational boating activity 
tends to be concentrated closer to coastlines; the 
overall amount of water in estuaries, inlets and 
other semi enclosed areas is at a lower volume 
as compared to the open ocean; and these areas 
are less affected by ocean currents that help dis-
perse pollutants, meaning that the oil pollution 
remains. Inlets and estuaries are also home to 
many aquatic species in their first stages of life 
that tend to be more vulnerable to pollution im-
pacts. Recreational fishing occurs in many inlets. 

37. National Research Council (December, 2002). “Oil in the Sea 
III: Inputs, Fates, and Effects.” Page 128. The National Academies 
Press.
38. California Department of Boating and Waterways (2012). “A 
Guide to Boating Law and Safety: ABC’s of California Boating.” 
Page 47, Green Boating Guidelines. http://www.dbw.ca.gov/
Pubs/Abc/Green_Boating.pdf. 

As previously described, oil pollution can move 
up the food chain to humans in this way. 

Summary 

Temporal and spatial changes make assessing 
the effects of hydrocarbons in a marine habitat 
difficult, especially when examining scales at 
which marine ecosystems change. Nevertheless, 
scientific findings suggest that oil in any form or 
any amount has the capacity to harm ecosystems 
that humans depend on for recreation, employ-
ment, and sustenance.
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3. Findings and 
Analysis
This chapter provides background on why a 
boater education requirement in California is im-
portant, first by highlighting key existing educa-
tional resources and guidelines for clean boating. 
Next, the chapter describes the primary barriers 
preventing many boaters from employing these 
guidelines. This analysis directly informs the rec-
ommendations in the following chapter, which 
are prioritized to overcome the barriers analyzed 
in this chapter. 

3.1. Green Boating Guidelines in 
California 

A myriad of useful educational materials exist on 
safe and environmentally sound boating practic-
es. For the purposes of this paper, excerpts from 
the California Department of Boating and Wa-
terways’s Guide to Boating Law and Safety: ABCs 
of California Boating are included below to high-
light key information that boaters should know 
related to oil and bilge oil.

Oil and Gas

“The following steps will help you to prevent oil 
and gas pollution and help maintain a healthy 
and aesthetically pleasing recreational environ-
ment for boaters and others: 

•	 Use caution when filling your fuel tank and 
do not top off. Know the capacity of your tank 
and leave it at least 10 percent empty.

•	 Catch fuel drips with an absorbent pad. Prop-
erly dispose of saturated absorbents at a haz-
ardous waste disposal location.

•	 Use funnels for pouring oil and keep a supply 
of oil absorbent pads onboard for cleaning up 
spills. 

•	 Do not hose down gas spills or apply deter-
gents or soaps to remove fuel or oil sheen in the 
water. Using soap to remove fuel or oil sheen is 

both bad for the environment and illegal.

•	 Install fuel tank vent whistles or fuel/air sepa-
rators (available at any marine supply store) to 
avoid spills.

•	 Inspect fuel lines and hoses periodically. Re-
place as needed.

•	 Dispose of used oil and drained oil filters at a 
waste oil recycling center.

•	 If a spill occurs, notify marina management 
immediately.”39 

“All oil and chemical spills must be reported to 
the National Response Center 800-424-8802 and 
the State Line 800-OILS911 (800-645-7911). Visit 
www.earth911.org or call 800-CLEANUP (800-
253-2687) for your nearest oil, recycling, and haz-
ardous waste disposal center.”40 

Bilge Oil

“You can protect California’s waterways by pre-
venting oily bilge water from being pumped 
overboard via the following measures:

•	 Keep engines well-tuned; regularly check 
seals, gaskets, hoses, and connections for leaks 
and drips. Change oil filters often.

•	 Use drip pans with oil absorbent pads while 
draining oil from the bilges.

•	 Use an oil absorbent in the bilge to capture 
unexpected leaks. The absorbents will capture 
oil before the bilge pump discharges it into the 
water. Discard used oil absorbents at a house-
hold hazardous waste collection center. Also 
consider installing an oil/water separator.

•	 When using oil absorbents in the bilge, se-
cure them to prevent clogging or fouling the 
bilge pump float or sensor. Oil and fuel are 
flammable. Keep oil and fuel-saturated absor-
bents away from sources of ignition and in well-

39. California Department of Boating and Waterways (2012). “A 
Guide to Boating Law and Safety: ABC’s of California Boating. 
Pages 47-48. Green Boating Guidelines. http://www.dbw.ca.gov/
Pubs/Abc/Green_Boating.pdf. 
40. California Department of Boating and Waterways (2012). Pag-
es 47-48. 
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ventilated areas. 

•	 Clean and maintain bilges. Do not use deter-
gents while cleaning.

•	 Do not mix oil with other substances.

•	 Remove oily bilge water at a bilge pump-out 
station.”41

“Under the Harbors and Navigation Code, it is un-
lawful to discharge oil into or upon the navigable 
waters of California.”42 

3.2. Boater Education Requirements 
Nationally 

Despite solid guidelines about green boating 
practices, getting this information to boaters 
can be a challenge, especially in California where 
there is no mandated boater certificate or license. 
California is one of only five states and the only 
coastal state in the continental US that does not 
have a mandatory boating education law.43 In 
other words, of the 10 states with the highest 
number of registered boats, California is the only 
one that does not require that boaters have cer-
tain boating knowledge before hitting the water. 
California boating law states that anyone over 
the age of 16 can operate a motor-powered boat 
without supervision.44 Persons aged 12 to 15 may 
operate a vessel powered by a motor of 15 horse-
power or more, including personal watercraft, if 
they are supervised on board by a person at least 
18 years of age. This means that almost anyone in 
California above the sixth grade can take on the 
waters in a motor-powered boat with no prior 
knowledge of boating and safety issues, a con-
cern for many boaters. 

Mandatory boater education has been gaining 

41.California Department of Boating and Waterways (2012). “A 
Guide to Boating Law and Safety: ABC’s of California Boating. 
Pages 47-48. Green Boating Guidelines. http://www.dbw.ca.gov/
Pubs/Abc/Green_Boating.pdf. 
42. California Department of Boating and Waterways (2012).
43. U.S. Power Squadrons (April, 2012). “Boating Safety Course and 
Boating License Requirements by State.” http://www.americas-
boatingcourse.com/ABC_WebSite/state_boating_law.htm.
44. California Department of Boating and Waterways (2012). 
http://www.dbw.ca.gov/pubs/abc/Operational_Law.pdf

traction nationwide over the past two decades 
and now 45 states require some sort of certi-
fication. In 1996, the National Association of 
State Boating Law Administrators (NASBLA) was 
awarded a grant to create national standards for 
boat operator proficiency that would communi-
cate to boating educators the minimum boat-
ing safety information that should be included 
in a boating safety course. The National Boating 
Education Standards were finalized at the end of 
1998. Since then, the majority of US states and 
territories use the NASBLA standards as a bench-
mark in some type of mandatory boating educa-
tion legislation.45 

The US Coast Guard has been designated as the 
coordinator of the National Recreational Boating 
Safety Program. However, the Coast Guard does 
not have the legal authority to require mandato-
ry education for recreational boaters. The Coast 
Guard has in the past actively sought this author-
ity through legislative change proposals, but ab-
sent a federal law, the vast majority of states have 
enacted state-specific requirements.

State’s recreational boater education laws differ 
in several key ways. Alabama has a license while 
the other 44 US states require boater certification 
for all or some boaters. The difference between a 
license and a certification is that a boater educa-
tion certification card does not expire and does 
not need to be renewed, unlike a license.46 

Beyond the difference between a license and a 
certificate, there are three main types of boating 
education requirement options that are currently 
available for states to implement. NASBLA previ-
ously had a Model Act that recommended creat-
ing boating education requirements based on a 
born-on or -after date of the boater. The Model 
Act was revised in 2007 to show the preferred 
method of implementing boating education re-
quirements: a phase-in approach to education. 
Using a phase-in approach to education will 

45. The National Association of State Boating Law Administrators 
(updated January, 2012). “National Boating Education Standards.” 
http://nasbla.org/files/Education_Standards_-_Jan_2012(1).pdf.
46. Official Boater Safety Education Course, California. http://
my.boat-ed.com/california/faq/course/10100501.
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eventually encompass the entire population over 
a nominal period of time. The third education op-
tion targets only a specific age group of boaters 
(i.e., teens) and/or a specific segment of the boat-
ing population (i.e., personal 
watercraft (PWC) users). 

A study conducted for the US 
Coast Guard in 2006 found 
that recreational boater fatal 
accident rates in Alabama and Connecticut—the 
two states with a quick phase-in period that had 
been in place long enough for reasonable pre-
post comparisons—experienced an average 32 
percent decrease in their recreational boater fa-
tal accident rate from pre to post phase-in educa-
tion requirement.47 

47. Meehan, C. & Hogan, H. “A Comparative Analysis of Recreation-
al Boating Policies: ‘Quick Phase-In’ Education on vs. Other Educa-
tion Policies” (2006). Conducted for the US Coast Guards’ Office 
of Boating Safety. http://www.uscgboating.org/assets/1/Publica-
tions/Phase_In_2006.pdf.

The above figure highlights the differences in 
state’s boater education requirements. See ap-
pendix for a table with more detail about state 
laws requiring boater education.

Anecdotal evidence 
suggests that support 
among boaters for man-
datory education has in-
creased over the years. 

The company Sow Tow recently conducted a na-
tional survey of its members and reported that 
“responsible boaters overwhelmingly agree on 
the need for mandatory education and believe 
that such a mandate would greatly improve the 
boating experience.”48 An additional benefit is 
that boaters can reduce their insurance costs by 
taking a safety course.49

48. “Sea Tow Attacks Boat US Position.” http://www.boatingindus-
try.com/market-outlook/2007/07/17/sea-tow-attacks-boatu-s-
position/
49. The Independent Boat Insurance Guide. http://www.indepen-
dent.ws/2006/01/how_can_i_lower.html

States with the longest history of 
boating education requirements 
also have the lowest average 
boater fatality rates.

as of September 6th, 2012

PWCs Only (All Ages, Certain Ages, and/or 
Rentals)

Born-on or After Date

Certain Ages Only (Usually preteens, teens and/or 
young adults only)

Requires Mandatory Education for All Boaters (Short-term 
phase in)

No Education Requirements

Please note that each state has unique requirements that may impact di�erent age operators or boat types. Check with 
the state agency for speci�c information on boating eudcation requirements.

Source: The National Association of State Boating Law Administrators

Figure 3: Motorboat Operator Proof of Education Requirements
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3.3. Barriers to Clean and Safe Boating 
Practices

The authors’ primary and secondary research re-
vealed that key barriers to increasing the use of 
green, and lawful boating practices include: 1) 
lack of boater education requirements, 2) cost 
and inconvenience to boaters, and 3) limited law 
enforcement.

3.3.1. Lack of Comprehensive 
Mandatory Boater Education in 
California 

California has excellent boater education materi-
als and outreach staff; however, it does not have 
the resources to reach all four million boaters (of 
motorized and non-motorized boats) dispersed 
throughout the state. The state’s investment in 
these resources could be leveraged if California 
mandated that new boaters take an education 
course to demonstrate proficiency on safe, green, 
and lawful boating practices. 

Safety concerns have been a key rationale why 45 
states in the nation have passed a boater educa-
tion law. And the National Transportation Safety 
Board (NTSB) has been a driving force behind 

the nationwide movement toward mandatory 
education. The reason is clear: boat accidents 
are most common amongst those who have re-
ceived no education in boat safety or appropri-
ate operational techniques. For example, in 2011, 
78 percent of boating fatalities were associated 
with an operator with no boater instruction back-
ground.50 In 2010, the percentage was even high-
er at 84 percent.51 

The National Association of State Boating Law 
Administrators (NASBLA) completed a study in 
2006 that analyzed data from the US Coast Guard 
and found that the states with the longest history 
of boating education requirements also have the 
lowest average boater fatality rates.52 NASBLA 
also reported that the longer the requirements 
have been in place, the lower the boater fatality 

50. US Department of Homeland Security, US Coast Guard, and 
Office of Auxiliary and Boating Safety (2012).“Recreational Boat-
ing Statistics 2011.” Pg 46. http://www.uscgboating.org/assets/1/
workflow_staging/Publications/557.PDF
51. US Department of Homeland Security, US Coast Guard, and 
Office of Auxiliary and Boating Safety (2011). “Recreational Boat-
ing Statistics 2010.” http://www.uscgboating.org/assets/1/work-
flow_staging/Page/2010_Recreational_Boating_Statistics.pdf
52. National Association of State Boating Law Administrators 
(2007). “Boating Education Requirements Do Make a Difference.” 
http://www.uspshon.org/pdf/2007PressRelease.pdf.

Figure 4: Percent of Deaths by Known Operator Instruction, 2011

Source: US Coast Guard, “Regional Boating Statistics 2011.”
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rate.53 And according to NASBLA’s study of Coast 
Guard data, states with no boating education 
requirements have the highest average fatality 
rates. Figure 5 illustrate these findings.

See the Appendix for a table that break-downs 
the fatality rates by state and overlays this data 
with information about the states’ recreational 
boater education requirements, including time 
since implementation of the law and compre-
hensiveness of the approach taken in the law. 

California has lower fatality rates compared to 
the average fatality rates in states that imple-
mented a boater education requirement in the 
last 10 years; however, California has a higher rate 
compared to the average rate for states with the 
longest period of time since implementation of 
their boater education requirement. This could 
imply that California is doing well with its recre-
ational boater education and outreach efforts 
but could potentially do even better if boaters 
were required to have  key knowledge relevant to 
safety as demonstrated by passing a basic profi-
ciency test. A boater certification or license could 
provide a much needed opportunity for this 
boater education, equivalent to a driver passing a 
knowledge-based test before receiving a driver’s 
license. 

53. National Association of State Boating Law Administrators 
(2007). 

This could be done relatively simply utilizing ex-
isting resources, in particular the Official Boater 
Safety Education Course, approved by the Cali-
fornia Department of Boating and Waterways 
along with the National Association of State 
Boating Law Administrators (NASBLA) and recog-
nized by the US Coast Guard. This course is read-
ily available online at www.boat-ed.com/califor-
nia. Those passing the online course receive a 
California Boater Education Card. 

Currently, not even boaters convicted of a mov-
ing violation in the Harbors and Navigation Code, 
the Federal Rules of the Road and regulations ad-
opted by the California Department of Boating & 
Waterways while operating a vessel are required 
to take the Official Boater Safety Education 
Course. The code only states that a judge may 
require a person charged with a moving viola-
tion to take a boating safety course. Yet as will be 
described later in this chapter, reporting of viola-
tions and enforcement of boating laws is limited. 
While some non-convicted boaters take the boat 
safety course in order to save on their boat insur-
ance, many other do not because California does 
not require it. 

The Official Boater Safety Education Course could 
be supplemented with additional information 
about environmental boating practices. The right 
information could help to change mindsets. The 
majority of boat owners do not use their boat on 
a daily basis and when they do have leisure time, 

Over 20 years

10-19 years

Under 10 years

No Education

Fatalities per 100,000 registered boats

Figure 5: Boating Education Requirements Make a Difference

Source: The National Association of State Boating Law Administrators, 2007
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they do not necessarily want to spend it clean-
ing out their bilge, buying bilge pads, and han-
dling their boat’s other waste. Instead, they may 
choose to discharge their bilge while out on the 
water. Some do not understand how a few gal-
lons of contaminated bilge water will cause harm 
to the water resource they want to enjoy. Others 
are unaware that discharging oily bilge water is 
unlawful. 

Education, outreach, enforcement, and incen-
tives, could increase awareness and reduce bar-
riers to clean boating practices. For instance, 
the extensive survey of California’s recreational 
boaters published in 2011 found that surveyed 
boaters who received boater kits with bilge pads 
and other boater education materials were sig-
nificantly more likely to use approved oil absor-
bents and properly dispose of their use oil.54 This 
suggests that outreach and education lead to 
improved boating practices and can significantly 
reduce environmental problems. 

 3.3.2. Cost and Inconvenience of Clean 
Boating

As previously described, bilge pads and or other 
oil absorbents should be used as a simple way to 
soak up oil that may leak into the bilge. Oil ab-
sorbents can be found at several locations, in-
cluding maritime stores and some marinas, and 
typically cost less than a couple of dollars. While 
relatively simple and inexpensive to obtain, the 
proper handling and disposal of saturated oil 
absorbents poses challenges to boaters. Many 
used oil absorbents are flammable and therefore 
potentially dangerous or complicated to handle 
properly if not trained. As described in the previ-
ous section, boaters are not required to receive 
education or training on the proper handling and 
disposal of saturated oil absorbents. 

54. California Department of Boating and Waterways, California 
Coastal Commission, Santa Monica Bay Restoration Foundation 
and Keep the Delta Clean Program (July, 2011). “2007 – 2009 
California Boater Survey Final Report: Results of 2009 California 
Boater Surveys.” Page 125. http://www.coastal.ca.gov/ccbn/Final-
CABoatersReport_July2011_DG.pdf

California designates used motor oil, oily waste 
(including bilge water), and oil absorbents as 
hazardous wastes. Consequently, only certain 
certified facilities are capable of accepting these 
wastes. If oil leaks into a bilge, a boater has two 
primary options to dispose of it legally: he/she 
can to pay for a certified hazardous waste bilge 
cleaning at a bilge pump-out station, or, if bilge 
pads or a similar oil absorbents are used, the 
boater should take the contaminated absorbents 
to a certified hazardous waste facility or a bilge 
pad exchange location.

Many boaters, however, are not aware of the lo-
cation of bilge pump-out stations, hazardous 
waste facilities, and bilge pad exchange facili-
ties. While the website early911.org and the ho-
tline 800-CLEANUP provide information about 
oil, recycling, and hazardous waste disposal cen-
ters, not all boaters are aware of these resources. 
Most boaters receive information about boating 
guidelines from their marinas; however, marinas 
are not required to post information about the 
nearest disposal facilities or provide such a facil-
ity. In addition, the location of these facilities is 
not always immediately near marinas and thus 
not always conveniently located for boaters. 

3.3.3. Lack of Enforcement & Reporting 
and Slow Clean Up

Another barrier to green boating practices is the 
lack of reporting on oil spills and the overall lack 
of enforcement of safe and clean boating laws. 
Federal law requires the reporting of an oil spill if 
it causes sheen on the water’s surface. Intentional 
discharge of oil or oily waste can result in a fine 
between $2,500 to $500,000 and civil penalties of 
up to $32,500 per incident.55 However, some boat-
ers are afraid to report a spill involving their boat 
because of a fear that they be deemed respon-
sible and subject to the substantial fines. Others 
are simply unaware that authorities should be 
contacted when a spill occurs. The lack of report-
ing is compounded by limiting resources among 

55. 33 USC 1321. “Oil and hazardous substance liability.” http://
www.law.cornell.edu/uscode/text/33/1321
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law enforcers to patrol, monitor, and impose pen-
alties for illegal dumping and oil spills. The Coast 
Guard relies on boaters to report oil spills to the 
National Resource Center, a 24 hour per day, 365 
day per year telephone watch maintained by the 
Coast Guard. However, as just discussed, non-re-
porting of oil spills is common. 

Adding to the challenge is the time lag between 
the spill and clean up. Even if a marina is equipped 
with a spill emergency kit (with boom, pads, etc.), 
it is illegal for boaters and marina managers/op-
erators without a federal or state permit for han-
dling hazardous waste to clean up the oil sheen 
on the water. In the event of an accidental or in-
tentional discharge that results in a sheen, the 
Coast Guard should be contacted. However, by 
the time the trained authorities have arrived and 
decided how to address the spill, the oil might 
have spread, making full clean up nearly impossi-
ble, and causing significant environmental dam-
age. 
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4. Recommendations 
While the aforementioned barriers prevent some 
boaters from abiding by safe and green boating 
practices and laws, small interventions can have 
a large effect in overcoming them. This chapter 
recommends prioritized strategies that can help 
protect the many water resources that boaters en-
joy, and ensure sustainable boating for the long-
term. Criteria for the recommended strategies 
include cost effectiveness, impact potential, and 
feasibility, including support among recreational 
boaters. The recommended strategies employ 
a combination of approaches including educa-
tion, outreach, incentives, and limited mandates. 
These recommendations aim to support boaters 
by increasing boater safety and decreasing oil 
pollution from recreational boating in a cost neu-
tral way for implementing state agencies. 

4.1 Recommendation: Require Boater 
Education 

4.1.1. Summary of the Benefits of Mandated 
Boater Education

California lawmakers should consider the follow-
ing four reasons to mandate boater education 
through a required boater certificate or license.

1. Leverage state resources already spent on 
boater educational materials to reach more 
boaters with information that results in pro-
tection of water resources via better under-
standing of boat mechanics, good boating 
practices, and compliance with boating and 
related environmental laws. 

As previously explained, California is the only 
coastal state in the continental US without a 
boater education requirement.56  What the state 
does have—excellent boater education materi-

56. US Power Squadrons (April, 2012). “Boating Safety Course and 
Boating License Requirements by State.” http://www.americas-
boatingcourse.com/ABC_WebSite/state_boating_law.htm.

Bottlenose dolphins off the coast of Long Beach, California. 
Photo credit: Loren Javier (flickr.com/photos/lorenjavier/)
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als and outreach programs—could be leveraged 
if California lawmakers mandated that boaters 
pass an education course demonstrating profi-
ciency on safe, clean, and lawful boating practic-
es. This would be an efficient way to reach boat-
ers, four million boaters of which are dispersed 
throughout the state. A boater certification or 
license would be the equivalent to a driver pass-
ing a knowledge-based test before receiving a 
driver’s license. 

An education requirement would involve learn-
ing the basic functions of a boat and its major 
parts. This way, boaters can be equipped with the 
ability to understand boat and engine functions 
to quickly identify common problems. In addi-
tion to primary boat functions, boaters would 
learn ways to properly manage and dispose of 
onboard liquids like hull and bilge water. Perhaps 
most importantly, education should also seek to 
inform boaters about the direct, harmful impacts 
of oil spills and leakage on marine ecosystems 
that boaters depend on for boating, fishing, and 
other activities that they enjoy. With the ability 
to identify common issues and the awareness of 
how to best address those issues, discharge of 
toxic substances into marine environments, such 
as motor oil, would likely be reduced. 

2. Increase likelihood of boater safety due 
to increased boater awareness of laws and 
safety precautions. 

According US Coast Guard data, boat accidents 
are most common amongst those who have re-
ceived no education in boat safety or appropri-
ate operational techniques.57 Based on historical 
trends from other states, educational require-
ment would likely reduce the overall number of 
accidents in California. According to the National 
Association of State Boating Law Administrators 
(NASBLA), states with the longest history of boat-
ing education requirements also have the lowest 
average boater fatality rates, and that the longer 
the requirements have been in place, the lower 

57. US Department of Homeland Security, US Coast Guard, and 
Office of Auxiliary and Boating Safety (2012).“Recreational Boat-
ing Statistics 2011.” Pg 46. http://www.uscgboating.org/assets/1/
workflow_staging/Publications/557.PDF.

the boater fatality rate.58 The opposite also holds 
true. NASBLA found that states with no boating 
education requirements have the highest aver-
age fatality rates.59

3. Produce significant indirect economic 
gains. 

A certification or license requirement could result 
in many indirect but significant economic im-
pacts. For instance, increased boater education 
and the subsequent increased use of clean boat-
ing practices will help to protect our national re-
sources and their economic value. As previously 
described, California’s tourism and fishing indus-
tries depend on protection of natural resources. 
Furthermore, the National Oceanic and Atmo-
spheric Administration’s (NOAA) Clean Marinas 
Program, a voluntary program incentivizing the 
protection of U.S. coastline by marinas and recre-
ational boaters, found that program participants 
can charge slightly higher slip fees and have few-
er slip vacancies than other marinas because of 
cleaner water. Thus, overtime, a boater education 
requirement in California that leads to cleaner 
water may bring in more dollars for communities 
surrounding navigable waterways. 

4. Generate revenue for programs that 
would support boaters’ use of safe and clean 
boating practices and be cost-neutral for 
the implementing government agencies.

In addition to the indirect economic impacts 
described above, a certification or license could 
directly generate millions of dollars in revenue 
for programs to help boaters conveniently em-
ploy safe and clean boating practices. To maxi-
mize benefit, California legislators may want to 
consider the phase-in education approach rec-
ommended by the National Association of State 
Boating Law Administrators (thus eventually all 
4 million boaters could be incorporated into the 
requirement). In addition, California legislators 

58. National Association of State Boating Law Administrators 
(2007). “Boating Education Requirements Do Make a Make a Dif-
ference.” http://www.uspshon.org/pdf/2007PressRelease.pdf.
59. National Association of State Boating Law Administrators 
(2007).
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should consider establishing a certification pro-
cessing fee in the medium range of what other 
states in the nation change. Other states charge 
between $15 and $60 for a once in a lifetime re-
quired certification, with the majority in the $30s. 
A modest $30 multiplied by four million boaters 
would generate $120 million dollars phased-in 
over time that could go toward programs that 
support California boater’s use of safe and clean 
boating practices. Recommendations for specific 
programs are detailed in the following section. 
First, we provide analysis for how a mandated 
boater certification could work well for California, 
given past attempts, today’s circumstances, and 
best practices from other states. 

4.1.2. Overcoming Barriers to Mandatory 
Boater Education in California 

California legislators have written five proposed 
bills over the years that if signed into law would 
have mandated boater education. These were: 
Assembly Bill 2110 (Duvall) in 2008, AB 1458 (Vil-
lines) in 2007, AB 1287 (Davis) in 1999, SB 387 
(Karnette) in 1999, and AB 3536 (Sher) in 1994. 
The closest one of these bills came to law was 
in 1999, when proposed AB 1287 (Davis) got 
through both houses and was then vetoed by 
Governor Gray Davis. In his veto message the 
Governor wrote:

“I am returning Assembly Bill 1287 without my 
signature. This bill would require persons of cer-
tain age that own or operate a motor boat to 
pass a written boating safety examination and 
obtain a certificate.

There may well be reasonable measures we can 
adopt to enhance the safety of boat operators, 
but unfortunately this bill will not accomplish 
that goal. There is little evidence that a written 
test alone will improve the piloting skills of mo-
tor boat operators or reduce boating accidents. 
Until such evidence is brought forth, I do not 
believe it is appropriate to require millions of 
Californians who enjoy boating as recreation to 
run the gauntlet of yet another government bu-
reaucracy to obtain licenses to pilot their boats.”

Since Governor Davis’ veto, studies have ad-
dressed his concern, examining the link between 
boater accidents and state education require-
ments. For example, as previously highlighted, 
the National Association of State Boating Law 
Administrators (NASBLA) released a report in 
2007 that found that the states with the longest 
history of boating education requirements also 
have the lowest average boater fatality rates, 
with the longer the requirements having been in 
place, the lower the boater fatality rates.60 In re-
verse, states with no boating education require-
ments have the highest average fatality rates. 
While California has lower fatality rates compared 
to the average fatality rates in states that imple-
mented a boater education requirement within 
the last 10 years, California has a higher fatality 
rate compared to the average rate for states with 
the longest period of time since implementation 
of their boater education requirement (see Ap-
pendix for details). This could imply that Califor-
nia is doing well with its recreational boater edu-

60. National Association of State Boating Law Administrators 
(2007). “Boating Education Requirements Do Make a Difference.” 
http://www.uspshon.org/pdf/2007PressRelease.pdf.

Not only does proper engine 
maintenance and upkeep limit the 
amount of pollutants that enter 
the water, it can also prevent major 
engine malfunctions from occurring 
that can be both expensive and 
dangerous. In 2011, machinery 
failure ranked fifth on the list of 
boat accident causes and resulted 
in 18 fatalities nationwide (USCG 
“Recreational Boating Statistics 
2011”). By requiring boat operators 
in California to understand basic 
engine function, some mechanical 
failures may be avoided and, thus, 
lives may be saved.  

The Importance of Engine Maintenance
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cation and outreach efforts but potentially could 
do even better if boaters were required to have 
knowledge relevant to safety as demonstrated 
by passing a basic proficiency test. 

In 2006, the California Department of Boating 
and Waterways (DBW) held a series of workshops 
throughout the state with boaters, boater asso-
ciations, and other boater stakeholders to discuss 
potential legislation to require safety education 
for vessel operators. In 2007, AB 1458 (Villines) 
would have required vessel operators to pass a 
test to demonstrate knowledge of boating safety 
and existing boating laws. This proposed bill was 
followed by the similarly written AB 2110 (Duvall) 
in 2008, that would have required the DBW to 
develop a vessel operator card and a rental op-
erator card and to issue a vessel operator card to 
any person who provides proof that he or she has 
passed a DWB-approved vessel operator exami-
nation or a vessel operator course that includes a 
DBW-approved test.61 

The support for these bills is important to con-
sider for future efforts. For instance, the following 
groups supported AB 2110:

•	 Recreational Boaters of California (sponsor) 

•	 California Surf Lifesaving Association

•	 National Transportation Safety Board

•	 San Bernardino County Sheriff-Coroner

•	 Southern California Marine Association

•	 California Association of Harbor Masters and 
Port Captains (support if amended)

•	 California Marine Parks and Harbors Associa-
tion (support if amended)

•	 California Yacht Brokers Association (support 
if amended)

•	 Marina Recreation Association (support if 
amended)

61. California Assembly Committee on Transportation (April, 
2008). Bill Analysis: AB 2120. ftp://www.leginfo.ca.gov/pub/07-
08/bill/asm/ab_2101-2150/ab_2110_cfa_20080411_135947_
asm_comm.html 

•	 Northern California Marine Association (sup-
port if amended)

•	 Western Boaters Association (support if 
amended)62 

According to the state’s official bill analysis, a co-
alition of marine groups, while supportive of this 
bill’s intent, feared that the program it would es-
tablish might not be self-supporting: “Should this 
program begin to operate at a loss, it will force re-
ductions in other important Department of Boat-
ing and Waterways programs, such as boating 
law enforcement, grants and loans for boating 
facilities, and boater education programs.”63 They 
consequently suggested the bill be amended to 
escalate fees over time in some manner. AB 2110 
would have allowed DBW to charge a fee of up to 
$13 for a vessel operator card. There was not pri-
ority or time in the legislative session to change 
this fee structure. 

In the future, any legislator interested in writing 
related legislation may want to establish a cer-
tification fee within the medium range of other 
states, thus closer to $30 than the $13 proposed 
by AB 2110. Additional research is needed to de-
termine a more precise amount that would keep 
the once-in-a-lifetime fee for boaters as low as 
possible while allowing for adequate support of 
programs that benefit boaters. The processing 
fee would thus need to cover the administrative 
costs associated with the certification process as 
well as support programs that help boaters em-
ploy safe and clean boating practices.

Similar to California’s gasoline tax which can only 
be used for road-related projects, funds gener-
ated should only be used to pay for certification 
related costs and programs that improve boat 
safety and marine environmental quality. 

In summary, boater certification could provide 
an important education opportunity, similar to 
a driver passing a knowledge-based test before 

62. California Assembly Committee on Transportation (April, 
2008). 
63. California Assembly Committee on Transportation (April, 
2008).  
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receiving a driver’s license. This could be done 
relatively simply by utilizing the existing Official 
Boater Safety Education Course, approved by 
the California Department of Boating and Wa-
terways. This course is readily available online at 
www.boat-ed.com/california. 

The authors of this paper recommend a phased-in 
education approach, as preferred by the National 
Association of State Boating Law Administrators 
(NASBLA) and described in Chapter 3. This ap-
proach could help California maximize safety and 
green boating benefits associated with mandato-
ry boating because using a phase-in approach to 
education will eventually encompass the entire 
motor boating population over a nominal period 
of time. 

Other implementation details would need to be 
addressed with further research. 

4.2. Recommendation: Incentivize and 
Support Boaters to Employ Safe and 
Clean Boating Practices

Funds collected from a modest application and 
processing fee from the boater license or cer-
tification should go to fund initiatives that help 
boaters employ safe and clean boating practices, 
including the following:

•	 Funding for marinas to distribute oil absor-
bents to boaters, and maintain an oil absorbent 
waste disposal facility and an oily bilge pump-
out station, which would enable boaters to 
conveniently employ proper oil management 
practices.

•	 Financial incentives to help boaters properly 
maintain their boats and thereby reduce oil 
leaks and spills. This could include rebates for 
engine and engine part upgrades to meet US 
Environmental Protection Agency’s most re-
cent standards.

•	 Additional funding to law enforcement to fo-
cus more attention toward boat mechanics and 
boaters not operating with appropriate certifi-
cation or otherwise violating laws.

4.2.1. Incentivizing Bilge Pad Use and 
Recycling Programs

Several marinas in California have adopted local 
bilge pad recycling programs that allow boaters 
to safely and securely drop off used bilge pads 
with the help of certified hazardous waste pro-
fessionals and, in turn, receive new bilge pads at 
no cost. Such programs are crucial to a holistic 
effort to reduce oil from entering California wa-
terways. Unfortunately, these programs require 
funding from local governments and many are at 
risk of being eliminated. If an education require-
ment is mandated, marinas should receive a por-
tion of funding from the certification fees for pro-
viding bilge pad recycling programs and bilge 
pump-out facilities. Anecdotal evidence strongly 
suggests that making bilge pad recycling and oil 
waste drop-off as convenient as possible will sup-
port clean boating behavior. 

4.2.2. Incentivizing Engine Maintenance

An oft cited area of intervention to reduce pollu-
tion from boats is through better engine mainte-
nance. If oil leaks into the bilge while the boat is 
running, it is a sign that something is not func-
tioning properly and that the engine should ei-
ther be fixed or replaced. To reduce the release of 
oil and other potentially toxic liquids into marine 
environments, providing incentives to encour-
age boaters to fix and upgrade their engines is 
a key policy intervention. This could come in the 
form of rebates to boaters who paid for engine 
parts or engine upgrades. It is recommended 
that boaters meet a set of criteria to receive these 
proposed rebates. Only engine parts and new en-
gines that meet current federal standards would 
be eligible. 

In 2009, as part of the Diesel Emission Reduc-
tions Act (DERA), the Environmental Protection 
Agency (EPA) enabled owners of boats with die-
sel engines that met certain qualifications to re-
ceive funding for up to 50 percent of the cost of 
the replacement.64 Given that marine engines 
are often incredibly expensive pieces of equip-

64. EPA. “DERA Funds Mandated Measures Information.” epa.gov/
cleandiesel/documents/fy12-marine-rule-flowchart.pdf
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ment, such a policy could not be applied to all 
boat engines. However, if the worst polluters are 
targeted such as older, inefficient diesel engines 
significant progress in reducing harm on marine 
environments can be made. Such a subsidy can 
be provided through existing grants made avail-
able through DERA, coupled with funds gener-
ated through the proposed California vessel op-
erator certification fee. An analogy can be made 
to air quality programs in California that support 
owners of old, polluting vehicles to lower their 
pollution. 

4.2.3. Supporting Law Enforcement

Ideally, a portion of funding from the boater cer-
tificate process would go to support enforcement 
of the boater certification requirement. Providing 
more resources for law enforcement would also 
support the monitoring and enforcement of oth-
er recreational boating laws. Law enforcement 
has a critical role in monitoring and responding 
to oil spills. Ideally the lag time between oil spill 
and clean up would be reduced, thus allowing 
for more oil to be controlled before dispersion 
across the water. 

Funding for law enforcement could also be used 
to enforce boat mechanic certification. According 
to Marina Del Rey marina manager Horias Ispas, 
engine maintenance is an area that has immense 
room for improvement in terms of spill preven-
tion in California.65 Mr. Ispas, who has held his 
position at the Marina for over 20 years, explains 
that because of a lack of enforcement, many me-
chanics are not licensed boat mechanics and do 
poor work on boat engines.66 Negligent mechan-
ical work can result in an array of other engine 
problems. For this reason, it is recommended that 
local law enforcement focus more attention on 
boat mechanic certification and penalize those 
not operating with appropriate certification. 

65. Horias Ispas. July 11th, 2012. Personal Interview
66. Horias Ispas. July 11th, 2012. Personal Interview

4.3 Next Research Steps Needed

It is beyond the scope of this paper to fully analyze 
and recommend the full suite of details needed 
for the implementation of these key strategies. 
The authors envision this paper as the first in a se-
ries that could support the state’s efforts for clean, 
green and safe recreational boating. For example, 
more data and analysis is needed to understand 
the current acceptability among boaters for a 
boater education law and find the sweet spot in 
setting the certification application fee. (Too high 
a fee would result in a loss of boater support but 
too low would limit the amount of funding avail-
able for boater and marina incentive programs.) 
The timing of introducing a boater education law 
would also need to be considered in light of cur-
rent political dynamics. Newly planned agency 
re-oganizations affecting the California Depart-
ment of Boating and Waterways will also certain-
ly need to be evaluated in this context. 
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5. Conclusion 
Oil, even in minute levels present in ecosystems 
years after it has been released, can be toxic. 
Findings from the Exxon Valdez spill show that 
fish embryos can be mutated at levels of one part 
per billion. Furthermore, PAHs found in oil can 
bioaccumulate in the food chain, destroy eco-
systems, and negatively impact human health. 
While major oil spills like the Exxon Valdez receive 
immense media attention and cause significant 
environmental and economic damage, they are 
estimated to account for only approximately 10 
percent of oil released into the environment an-
nually. Instead, it is the multitude of non-point 
sources that are the major oil spill culprits. Due to 
their non-point nature, such spills are difficult to 
track, manage, and prevent. However, this report 
has identified a non-point source—leaks and 
spills from recreational boats—that can be cost 
effectively addressed with the recommendations 
in this briefing paper. 

Lack of required boater education in California is 
a key barrier to the more widespread use of safe 
and clean boating practices. By mandating that 
California boaters take a boater education test in 
order to operate a motorized boat and by incen-
tivizing preventative measures such as the use 
of oil absorbents, the problem of oil spills and 
leakage from recreational boats can be cost ef-
fectively reduced. A modest fee for boater certi-
fication should go back to boaters in the form of 
programs that support and incentivize boaters to 
properly maintain their engines and use and dis-
pose of oil absorbents in an environmental man-
ner. Certification can be completed online and 
through existing DMV facilities for low overhead 
costs. Additional funding for boater and marina 
incentive programs could come from state and 
federal grants like those made available through 
the Environmental Protection Agency’s DERA 
funds. 

These recommendations will help to protect 
California waters as economic engines, places for 
recreation, and as environmental resources with 
myriad additional benefits to the state. While the 

vast majority of states already mandate boater 
education to improve boater safety and protect 
the environment, California can become a lead-
er by utilizing boater license or certification as a 
funding mechanism to implement best practice 
programs to prevent oil spills and leakage from 
recreational boats.
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Appendix
National Association of State Boating Law Administrators Best Practices in Boating 

Education Study Findings
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