Marine pollution
minimization and control
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—Remediation of polluted sites
According to the Law On Pollution remediation of
polluted sites shall be performed If:

the limit values of environmental quality rules have been
exceeded; or

the pollution may endanger human health or the
environment.

tRemediation shall include measures to be taken in order
0:

prevent the spreading of the pollution or its penetration
Into underground waters;

retstore or improve the environmental quality in a polluted
site.
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How can oll spills be cleaned up?

Contain spill with oil booms. Booms are giant styrofoam logs
wrapped in plastic that act like a floating fence.

Vacuum up spilled oil with skimmer boats. A skimmer is a boat

with special equipment that collects oil from the surface of calm
waters.

Absorb the oil with sawdust, straw, foam chips, or other sorbents.

Use chemicals to disperse the oil into small droplets and let it drift
out to sea.

Biodegrade the oil by spreading microbes on beaches. Microbes
are tiny organisms that can digest the oill.
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How can oll tanker spills be prevented?

Design safer oil tankers.
Double lined bottom instead of single metal layer.

Separate compartments for oil storage. In a doublenull
tanker, the cargo tanks are separated from the ships outer hull
to protect against the impact of an accident.

Thorough training of tanker crews.
Develop better emergency procedures.
Improve navigation skills.



Properties of Oll that Affect Cleanup

Viscosity
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easily it flows. Oil spilled in the cold waters of Alaska spreads slower than
oil spilled off the warm coast of South America.

Density

A measure of how heavy a substance is in a fixed amount of volume. Many
oils float on top of water because they are lighter than water.

Absorptivity

A measure of how easily a fluid is absorbed, or soaked up, by a different
material. Engineers use absorbent pillows to soak up spilled oil.
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Biological Oxygen Demand (BOD)

BOD: Oxygen is removed from water when organic
matter is consumed by bacteria.

Low oxygen conditions may kill fish and other
organisms.

Sources of organic matter

Natural inputs -- bogs, swamps, leaf fall, and
vegetation aligning waterways.

Human inputs -- pulp and paper mills, meat-packing
plants, food processing industries, and wastewater
treatment plants.

Nonpoint inputs -- runoff from urban areas,

agriCUIturaI areaS, ap(g://tﬁ/@.E”e‘qx&'/lchs/mewoldsen/Water_PoIIution_LCHS.;
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~ BOD Effects on Water Quality
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All streams have some capabllity to degrade organic waste.
Problems occur when stream is overloaded with biochemical

oxygerrdemanding waste.
http://www.lcusd.net/Ichs/mewoldsen/Water Pollution LCHS.pp



flowing water can recover rapidly by dilution and decay
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http://techalive.mtu.edu/meec/module02/OxygenDepletion.htm
http://www.sci.sdsu.edu/classes/iscor310/iscor310_archive/Chapter_12_Lecture/mi0212-conc0112.ppt
http://www.sci.sdsu.edu/classes/iscor310/iscor310_archive/Chapter_12_Lecture/mi0212-conc0112.ppt

Wastewater Ireatment
Objectives

Wastewater treatment systems take human and
iIndustrial liquid wastes and make them safe enough
(from the public health perspective) to return to the
aquatic or terrestrial environment.

In some cases, wastewater can be clean enough for
reuse for particular purposes.

Wastewater treatment systems use the same processes
of purification that would occur in a natural aquatic
system only they do it faster and in a controlled
situation.

.csuhayward.edu/alss mlee/geog4350/4350c4f01.ppt
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Sewage or VWastewater
Treatment

Sewage or wastewater is composed of
sewage or wastewater from:

. Domestic used water and toilet wastes
. Rainwater

. Industrial effluent (Toxic industrial water is
pretreated )

. Livestock wastes
** microbes degrade organic compounds

** elimination of pathogens occurs
http://www.lcusd.net/Ichs/mewoldsen/Water _Pollution LCHS.pp



Wastewater Treatment

Types of treatment systems include: Septic
Tanks or Wastewater Treatment Plants
(WWTPs).

ASeptic Tanksypically treat small volumes
of waste (e.g., from a single household,
small commercial/industral)

AWWT Pstypically treat larger volumes of
municipal or industrial waste.

http://www.lcusd.net/lchs/mewoldsen/Water_Pollution LCHS.pp



/ Septic_ Tanks ==

“A Approx. 22 million systems in operation ( 30% of US
population)

A Suitability determined by soil type, depth to water table, depth
to bedrock and topography

A Commonly fail due to poor soil drainage

A Potential contaminants: bacteria, heavy metals, nutrients,

) thetic organic chemicals (e.g. benzene) /
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Copyright @ 2001 Banjamin Cummings. an imprint of Addison Weasley Longman, Inc.



Sewage Treatment

Wastewater or sewage treatment is a multistep
process:

1. Primary Treatment (Physical

Process)

- Removal of large objects using grates and screens
- Settling to remove suspended solids (primary
sludge)

- flocculating chemicals are added to enhance
sedimentation

http://www.lcusd.net/Ichs/mewoldsen/Water Pollution LCHS.ppt
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Primary Sedimentation Tank
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Primary Sedimentation Tank



Primary Sedimentation Tank



Sewage Treatment

Secondary Treatment (Microbial
Process)

Supernatant or primary effluent contains high levels
of dissolved organic load (Biological Oxygen Demand)

Aeration to stimulate aerobic degradation

activated sludge reactor — _
bacteria degrade orgar

trickling filter reactor s
carbon to CQ

http://www.lcusd.net/Ichs/mewoldsen/Water Pollution LCHS.ppt






