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Understanding and Preventing Marine Pollution 
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T. I he running water 
seldom reaches the sea 
in its natural or pure 

state, but is largely contami- 
nated with the sewage of 
towns, or the refuse from 
manufactures or mines. So 
serious...is the state of things 
becoming that some steps are 
about to be taken to prevent 
further pollution..." 

A Treatise on Chemistry, 1877- 
78, Sir Henry E. Roscoe and 
C. Schorlemmer 

Marine pollution was already 
a serious problem in many 
urban areas when Roscoe and 
Schorlemmer wrote their 
treatise more than a century 
ago. More pollution accompa- 
nied twentieth century 
industrialization. By the 
1960's it was clear that drastic 
action was needed to clean up 
our nation's rivers, bays, and 
coastal waters. The U.S. 
Congress responded with 
tough new environmental 
laws. 

Cleanup efforts the last few 
decades have eliminated 
certain pollutants in some 
areas, but in others, coastal 
waters remain threatened. 
Experts predict marine 
pollution problems will 
become more severe in the 
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future. As more people come 
to the coast to live, work, and 
play, they bring more waste 
and put more pressure on 
coastal waters. Almost daily, 
headlines of oil spills, toxic 
waste dumping, and closed 
beaches and shellfish grounds 
batter our consciousness. 

Two of the principal findings 
of a recent Congressional 
study summed it up by saying: 

□ Estuaries and coastal waters 
receive most of the pollut- 
ants entering the marine 
environment. As a result, 
these waters have been 
adversely affected and their 
health is declining or 
threatened. 

□ Without new measures for 
protection, water quality 
will continue to decline in 
many estuaries and some 
coastal waters in the next 
few decades. 

(Wastes in the Marine Envi- 
ronment, Office of Technology 
Assessment, U.S. Congress) 

Paul J. Heimowitz, research 
assistant, and James W. Good, 
Extension Sea Grant coastal 
resources specialist, Oregon 
State University. 

charterboats, or raise or harvest 
shellfish in our bays or the 
ocean depend on clean waters 

waters are important for their livelihood 
Why clean coastal 

Who depends on clean coastal      You and I need clean water 
waters? Hundreds of people who too—especially if we eat 
fish commercially, operate seafood, enjoy fishing. 

Storm drains like this one carry runoff from parking lots, streets, yards, 
and construction sites. Along with the water comes oil, grease, soil, 
herbicides, toxic metals, and other pollutants. 
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boating, or beachcombing, or 
just appreciate watching 
wildlife in their natural 
habitats. The next time you 
spend a day at the coast, look 
around and see all the people 
and activities that depend on 
clean coastal waters—here are 
a few of them. 

Clamming, crabbing, sport 
fishing, boating, and aesthetic 
enjoyment rely on clean water. 
It's a disappointed clammer 
who's turned away from a 
favorite site by signs warning 
that bacteria from sewage or 
animal waste have contami- 
nated the area. And so are the 
beachcombers who encounter 
oil and tar for years after major 
oil spills like the recent one 
from the Exxon Valdez. These 
incidents offend us personally 
and hurt businesses that 
depend on coastal tourists. 

Commercial fishers, shellfish 
growers, and seafood consum- 
ers also depend on clean 
coastal waters. Most economi- 
cally important marine fish 
and shellfish spend part of 
their lives in estuaries or the 
nearshore ocean. Pollution 
threatens reproduction in 
striped bass and starry 
flounder. Many shellfish— 
clams, oysters, mussels, and 
scallops especially—are 
sensitive to pollutants because 
they filter large amounts of 
water for their food. Commer- 
cial shellfish growers need 
very clean water to operate 
their businesses, especially in 
small growing areas. Pollution 
currently restricts harvest in 

Clammers enjoy an abundant harvest in bay mud and sand flats. Are the 
clams safe to eat? Yes, if the water is clean and free of contaminants. 

roughly one-third of the 
productive commercial 
shellfish areas in the United 
States. 

Coastal water quality indi- 
rectly affects human health 
through consumption offish 
and shellfish. Outbreaks of 
cholera, gastroenteritis, 
hepatitis, and other diseases 
occur after people eat contami- 
nated seafood exposed to 
sewage discharged in coastal 
waters. Toxic chemicals such 
as DDT accumulate in tissues 
of people eating tainted 
seafood. Direct public health 
hazards exist for swimmers as 
well. Outbreaks of typhoid 
fever have occurred in Austra- 
lia and Egypt as a result of 
people swimming in sewage- 
polluted marine water. 

Fish, wildlife, and aquatic 
ecosystems also rely on clean 
coastal waters. Most fish and 
wildlife species found in 
coastal habitats are vulnerable 
to marine pollution. Examples 
are waterfowl, shorebirds, 
shellfish, juvenile fish, and 
migrating salmon and steel- 
head. Spawning and nesting 
habitats, estuarine "nursery 
grounds," oxygen supply, food 
sources, and other vital needs 
of these populations all 
diminish as water quality 
declines. Often subtle and hard 
to see, these effects sometimes 
appear suddenly as massive 
fish kills, debris-entangled 
marine mammals, or oil- 
soaked seabirds washed up on 
shore. 
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What's polluting the 
water? 
Just what is "marine pollution?" 
Here we define it as "the direct 
or indirect introduction of 
substances by humans into the 
estuarine or nearshore environ- 
ment that harm plants or 
animals, cause hazards to 
human health, degrade recre- 
ational and commercial 
activities, or reduce amenities." 

What are some of the 
substances that cause these 
problems? 

Nutrients/organic matter 
Plant nutrients such as nitrogen 
and phosphorus are naturally 
present in coastal waters, but 
become pollutants when people 
introduce them in great 
quantities. Excessive nutrients 
can cause an explosion of 
aquatic plant growth. When 
these plants decompose, it 
depletes the oxygen supply 
needed by other marine life. 
Estuaries and sheltered waters 
are especially vulnerable to 
excessive nutrients and organic 
matter from human sewage and 
agricultural wastes. 

Toxic metals 
Wastes containing the metals 
arsenic, cadmium, lead, and 
mercury are the most hazardous 
in terms of their toxicity and 
relative abundance in coastal 

On November 
19.1983, the 
Blue Magpie, a 
Korean log 
ship, wrecked 
on the north 
jetty at Yaquina 
Bay, Oregon. 
The ship spilled 
80,000 gallons 
of hunker C 
and diesel 
fuels, fouling 
the Yaquina 
Bay estuary 
and beaches 
to the north. 

waste discharges; copper, 
selenium, and chromium are 
also harmful but less abundant 
in coastal waters. Tributyltin 
(TBT), a chemical commonly 
used in anti-fouling paint for 
ship hulls, is particularly toxic 
to shellfish. In some oyster- 
producing areas in Oregon, 
oysters exposed to TBT have 
deformed shells and grow 
poorly. These oysters also may 
be hazardous to eat. 

Toxic organics 
Chlorinated hydrocarbons, 
such as polychlorinated 
biphenyls (PCBs) and the 
pesticides DDT and aldrin, 
have been linked to cancer, 
neurological disorders, and 
other effects. 

Pathogens 
Viruses, bacteria such as 
Streptococcus—the culprit 
causing strep throat, and other 
microorganisms can cause 
disease in humans and wildlife. 
Scientists estimate pathogen 
levels in coastal waters from 
counts of coliform bacteria, an 
organism found in the human 
digestive tract and waste. 

Sediment 
Silt, sand, and gravel enter 
streams from natural erosion of 
the upland, but human activi- 
ties in estuaries and their 
watersheds—dredging and 
dredged material disposal, crop 
fanning, timber harvesting, 
and urban development —have 
increased the sediment load 
significantly. 

Of the substances dumped in 
marine waters, from 80 to 90 
percent are dredged materials— 
mud, sand, gravel, and other 
materials cleared from the 
bottom to construct or maintain 
harbor and river navigation 
channels. And special problems 
result when the dredged 
materials are contaminated with 
oil, grease, or toxic chemicals, 
as often occurs around port and 
industrial areas. 

Oils/hydrocarbons 
Crude oil, industrial grease, and 
gasoline are examples of 
petroleum products which enter 
coastal waters. All contain 
complex hydrocarbon mol- 
ecules. Hydrocarbons do not 
dissolve well in water, 
promoting the formation of 
large oil slicks and tar balls. 
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Test yourself—How many marine pollution sources can you locate? 
Match potential pollutants with sources (there may be several right answers) 

(A) Contaminated dredged material 

(5) Industrial waste outfall 

(Q) Pesticide and herbicide runoff 
(D) Dairy farm waste runoff 

(E) Soil and sediment erosion 

(p) Treated sewage waste outfall 

(G) Oil spills 
(H) Radioactive waste leakage 

(T) Nutrients-septic tank leachate 

(T) Oil, grease, and heavy metals 

(K) Untreated sewage waste 
(E) Gasoline and fuel spills 

@ Litter and plastic waste 

(N) Fertilizer runoff 

@ Seafood processing waste 
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Radioactive waste 
In the past, water, sludge, and 
other substances contaminated 
with low level radioactive 
chemicals have been dumped 
directly into rivers, estuaries, 
and ocean waters. Though 
moratoriums have curtailed 
these practices, sediments in 
some areas like the Columbia 
River estuary still have trace 
amounts of radioactive 
compounds such as cobalt-60. 
The threat of new contamina- 
tion of the Columbia River by 
radioactive materials leaking 
into groundwater at Hanford 
nuclear reservation is a current 
controversy. 

Plastic debris 
People dump plastic waste— 
fishing nets, six-pack holders, 
bags, bottles, pellets, and 
styrofoam containers—into 
coastal waters. Because these 
items do not decompose for 
many years, they have accu- 
mulated in the oceans. Almost 
700,000 plastic containers are 
estimated to enter the sea daily 
from ships alone. 

Where do these 
pollutants come 
from? 
Have you ever come across a 
pipe directly discharging 
material into a coastal river, 
bay, or even the surf? Such 

pipe discharges of waste are 
examples of "point source" 
marine pollution. In the Pacific 
Northwest, municipal sewage 
treatment plants, power plants, 
and pulp and paper mills are 
the chief contributors to point 
source pollution. Oil and 
grease, nutrients, hot water, 
and toxic metals and organics 
are the major pollutants in 
many of these discharges. 

Less obvious is the introduc- 
tion of pollutants to the coastal 
environment from "non-point 
sources"—places where wastes 
are introduced over a broad 
geographic area rather than at a 
single point. Non-point sources 
of pollution are difficult to 
detect, measure, and control. 
Eroded sediments, pesticides, 
herbicides, and fertilizers that 
run off crop, pasture, and 
forest land are major non-point 
sources of pollution. So are 
septic tank wastes that drain or 
leach into coastal waters. 
Urban runoff also is a growing 
problem. Imagine a sudden 
storm washing over city 
streets, residential yards, 
construction sites, and indus- 
trial areas. While some of the 
stormwater is collected and 
diverted to treatment works, 
much of it, along with oil, 
grease, fertilizer, pesticides, 
herbicides, and toxic metals, 
washes directly into streams, 
rivers, and eventually into 
estuaries and the ocean. In 
Oregon, non-point sources are 

a more serious pollution threat 
than point sources. 

Almost the entire scope of 
human activity, at every level, 
causes pollution of the marine 
environment—from the simple 
task of changing a car's oil 
along a city street to industrial 
cyanide discharges into the 
Columbia River. Nature has 
the ability to absorb some of 
this pollution, but coastal 
waters are often stressed and 
overloaded. Each person is part 
of the water quality problem. 
Each of us must be part of the 
solution. 

Clean coastal 
waters—at what 
cost? 
Cleaning up water pollution is 
very expensive. The federal 
government and cities have 
spent billions on municipal 
sewage plant construction. 
Industry, agriculture, and 
forestry also have made huge 
investments in pollution 
prevention and wastewater 
treatment to meet government 
clean water requirements. 
Many additional billions will 
be required in the future. 

While the costs of marine 
pollution prevention and 
cleanup are high, the price of 
doing nothing is even greater. 

Degraded marine resources 
and businesses, threatened 
human health, and diminished 
quality of human life are the 
result of doing too little. 

What needs to be done? 
Regulating the pollutants 

entering estuaries and coastal 
waters may require limits on 
urban or industrial develop- 
ment. Monitoring and enforce- 
ment may need to be stepped 
up. Often the issues pit 
economic growth and jobs 
against environmental quality. 
Can we have both? This 
dilemma is highly visible in 
the Pacific Northwest, where 
the economy depends on 
exploitation of the region's 
abundant natural resources. In 
the long run, we must decide if 
clean coastal water is worth the 
price, not just for us, but for 
generations to come. 
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Who to contact in 
Oregon 

Oregon Department of 
Environmental Quality 
Water Quality Control Division 
811 SW Sixth Avenue 
Portland, Oregon 97204 

— Public Affairs 
229-5766 

— Industrial Waste 
229-5325 

— Sewage Disposal 
229-6099 

— Assessments and Standards 
229-5284 

— Groundwater 
229-6065 

— Near Coastal Waters 
229-6018 

— Non-point Source 
229-6893 

Oregon Department of Land 
Conservation and Development 
1175 Court Street, N.E. 
Salem, OR 97310 

— Land Use Planning 
373-0050 

Oregon Water Resources 
Department 
3850 Portland Road, N.E. 
Salem, OR 97310 

— Water Resource 
Management 
378-3671 

U.S. Environmental Protection 
Agency 
811 SW Sixth Avenue, 3rd Floor 
Portland, Oregon 97204 

— Information 
326-3250 

The role of 
government in 
pollution cleanup 
Unless they benefit directly, 
water polluters have little 
economic incentive to stop, or 
to pay the cost of cleanup. 
Unregulated, the costs of 
pollution are considered by 
industry and other polluters as 
a cost that someone else 
absorbs. To ensure that 
polluters pay for cleaning up 
their wastes, the U.S. Con- 
gress, state legislatures, and 
local governments have passed 
laws with restrictions, permits, 
and penalties to protect the 
public's interest in clean water. 

Federal legislation has created 
many of the management 
programs and regulations 
concerning coastal water 
quality, mainly through the 
Marine Protection, Research 
and Sanctuaries Act (MPRSA), 
and the Clean Water Act 
(CWA), both enacted in 1972. 

Marine Protection, Research 
and Sanctuaries Act 
The MPRSA, the only pollu- 
tion law devoted solely to the 
ocean, regulates the transporta- 
tion and ocean dumping of 
dredged material, sewage 
sludge, and industrial wastes 
through permits. Dumping of 
radioactive wastes and 
chemical or biological warfare 

agents is prohibited under the 
law. 

Clean Water Act 
The CWA is a comprehensive 
pollution control law that 
governs all U.S. waters— 
lakes, rivers, estuaries, and the 
ocean. It controls discharges of 
treated sewage and industrial 
wastes through a permit 
system, requires planning and 
management of non-point 
source pollution, creates a 
grant program to help finance 
construction of municipal 
sewage treatment plants, and 
authorizes the Army Corps of 
Engineers to issue permits for 
dredge and fill operations in 
waterways and wetlands. A 
recent addition to the law 
establishes a national estuary 
protection program. 

While international agreements 
are not enforceable, they have 
been important diplomatic 
controls on marine pollution. 
The London Dumping Con- 
vention of 1972, signed by the 
United States, bans ocean 
disposal of mercury com- 
pounds, radioactive materials, 
and biological warfare agents. 
Another important agree- 
ment—the MARPOL Conven- 
tion—prohibits the disposal of 
hazardous liquids, oil, and 

plastics from ships. 

The Oregon Department of 
Environmental Quality (DEQ) 
implements the Clean Water 
Act through their own water 

quality programs. DEQ issues 
point source discharge permits, 
develops and carries out 
cooperative programs to 
prevent and control non-point 
source pollution, and helps 
communities secure federal 
funds for sewage treatment 
plants. The DEQ also coordi- 
nates a national pilot program 
for improving water quality in 
near coastal waters. Federal 
standards and guidelines help 
Oregon and other states keep 
coastal water quality programs 
directed toward national goals. 

The most recent and positive 
trend in government water 
quality programs is waterbody 
management, exemplified by 
the National Estuary Program 
and Near Coastal Waters 
Initiatives. This comprehensive 
approach considers an entire 
waterbody and its drainage 
basin as a unit. Pollution 
sources in the watershed are 
addressed through planning, 
research, and education. As the 
limitations of traditional 
methods of pollution control 
become more apparent, the 
waterbody approach is gaining 
popularity. 

National programs are under- 
way in Puget Sound, Chesa- 
peake Bay, Boston Harbor, 

San Francisco Bay, and other 
estuaries. In Oregon, the 
Columbia River estuary is 
being considered for designa- 
tion as a national estuary and 
the Coquille estuary is part of a 
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near coastal waters pilot 
project. The effectiveness of 
waterbody management 
programs depends on many 
factors, including increased 
agency cooperation, adequate 
funding, and firm lines of 
authority. 

Are government programs 
enough? 
Despite massive investments 
and new and innovative 
approaches by government and 
industry in pollution preven- 
tion and treatment, coastal 
water quality continues to 
deteriorate. For many reasons, 
the challenges seem over- 
whelming. 

□ Coastal population growth 
continues to accelerate. 

□ Dischargers violate pollu- 
tion limits of their permits. 

□ Understaffed pollution 
control agencies do too little 
monitoring and enforce- 
ment. 

□ Many pollutants have 
simply slipped through the 
regulatory cracks for lack of 
information. For example, 
there are no known tech- 
niques for safe disposal of 
phthalate, a chemical waste 
product from the plastics 
industry. 

□ Accidental pollution, such 
as the March 1989 Exxon 
Valdez oil spill in Alaska's 
Prince William Sound, is 
impossible to control or 
eliminate. 

□ Coastal salt marshes and 
freshwater wetlands that 
naturally purify coastal 
waters are still being lost to 
development. 

□ Finally, pollutants that leach 
into groundwater or are 
carried into a stream by rain 
runoff are difficult to detect 
and monitor. 

Needed—citizen stewards for 
clean water 
Government alone can not do 
the job. Achieving goals for 
clean estuaries and ocean 
waters requires awareness and 
action on the part of every 
citizen. Citizen stewardship, 
where each of us takes 
individual responsibility for 
the quality of our environment, 
is essential if we are to solve 
the dilemma of increasing 
marine pollution. We are the 
ultimate caretakers of our 
coastal waters. 

What you can do to prevent pollution 
All around Oregon, people are working to restore river and 
stream habitats, protect wetlands, and clean up beaches. 
People are speaking up at publ ic hearings on water quality 
issues. But more needs to be done. What can you do person- 
ally and in your community to make a difference? 

In the community compost on your garden. 
□ Become an activist for Minimize use of pest and 

clean water in your weed killers. 
community. Participate 
in public hearings on D Recycle plastics. 
pollution issues, and join styrofoam, used oil, and 
local beach or stream antifreeze at your city 
cleanup groups. recycling center, gas 

station, or other facility. 
D Get on government 

agency mailing lists for □ Maintain your septic 
pollution permits and system so it will function 
other programs (see properly and not contrib- 
addresses on page 6). ute to groundwater 

pollution. 
□ Find out who the 

polluters are in your area □ Conserve water and 
and what's polluting the improve drainage around 
water—help seek your home and yard— 
solutions. leave filter strips of 

vegetation adjacent to 
At home streams, drainage ditches. 

□ Inventory your house- or water bodies. 

hold, garage, and garden 
chemicals and dispose of On the water 
them safely—don't flush D Be a responsible boater— 
them down the drain. install a sewage holding 

system and discharge boat 
□ Use phosphate-free, low sewage into sanitary 

phosphate, or biodegrad- facilities onshore. 
able laundry detergent. 
dishwashing liquid, and D Don't dump trash over- 
shampoo. board—bring it onshore 

for disposal and recycle 
□ Use natural fertilizers what you can. 

such as manure or 



mm wm wm u 3 3 ■■ ■■j 
8 /       WATER QUALITY 

For further information 
A Review and Summary of 
Trace Contaminant Data for 
Coastal and Estuarine 
Oregon, March, 1989. 
Michael F. Buchman, NOAA 
Technical Memorandum NOS 
OMA 42. (Seattle, WA: 
National Oceanic and Atmo- 
spheric Administration, 
National Ocean Service). 
Available at no charge from 
the author at NOAA/OAD, 
7600 Sand Point Way, N.E., 
Seattle, WA 98115. 

Ebb Tide Pollution: Action for 
Cleaning Up Coastal Waters, 
1989. Natural Resources 
Defense Council. Written by 
NRDC lawyers and scientists, 
the book discusses the causes 
and severity of coastal 
pollution, examines successful 
local programs and proposed 
innovative solutions, and 
identifies 12 areas of action 
for cleaning up coastal waters. 
Available from NRDC, 
Publications Department, 40 
W. 20th Street, New York, 
NY 10011. $8.50 

Oregon Insider, a biweekly 
digest of environmental news, 
published by the Oregon 
Environmental Foundation. 
Covers water quality issues, 
laws, hearings, and more. 
Sample and subscription 
information available from 
Oregon Environmental 
Foundation, 027 Arthur Street, 
Portland, OR 97201, (503) 
222-2252 

Regulations Relating to Water 
Quality Control in Oregon. 
Sections from Oregon Admin- 
istrative Rules, Chapter 340. 
Available from Oregon 
Department of Environmental 
Quality, address on page 6. 

Saving Bays and Estuaries: A 
Primer for Establishing and 
Managing Estuary Projects, 
August, 1989. EPA/503/8-89- 
001. A U.S. Environmental 
Protection Agency guidebook 
for establishing national and 
other estuary programs related 
to water quality. Available 
from USEPA, Office of 
Marine and Estuarine Protec- 

tion (WH-556F), 401 M Street, 
Washington, D.C. 20460 

The Wasted Ocean, 1989. 
David K. Bulloch. Covers 
many of the same topics as the 
NRDC publication above, but 
in greater detail. An American 
Littoral Society book published 
by Lyons and Burford, Publish- 
ers, New York. Available 
through bookstores at $9.95. 

Wastes in Marine Environ- 
ments, April, 1987. U.S. 
Congress, Office of Technol- 
ogy Assessment. OTA-O-334. 
Washington, DC: U.S. Govern- 
ment Printing Office. For sale 
by Superintendent of Docu- 
ments, U.S. Government 
Printing Office, Washington, 
DC 20402-9325 

Oregon State University 
Extension publications 
To order this publication or 
those listed below, enclose the 
amount shown for each plus 
shipping and handling. Be sure 
to include the publication's title 

and series number. If your 
order is $2.50 or less, add 
250 for shipping and 
handling; if it's more than 
$2.50 but less than $100, add 
15% for shipping and 
handling (for orders over 
$100 or for quantity orders, 
call (503) 737-2513 for a 
price quote). 

Mail your order to Publica- 
tions Orders, Agricultural 
Communications, Oregon 
State University, Administra- 
tive Services 422, Corvallis, 
OR 97331-2119. 

— EC 1374, Rural Domestic 
Water Quality, 250 

— SG 64, Intertidal Salt 
Marshes of Oregon, 500 

— SG 72, Obtaining Permits 
for Waterway Develop - 
ment, 750 
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