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. What Is Water Pollution?

« Any physical, biological or chemical change In
water guality that adversely affects living orgamss
or makes the water unsuitable
for desired uses



Il. General Types

« Point Sources- Discharged into the environment
through pipes, sewers or ditches from specific
factories




* Non-point Sources- Land pollutants entering a
body of water from large areas rather than a single
point

—Agricultural runoff
—Mining wastes
—All types of Urban runoff




Sources Of Water Pollution
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Ill. Specific Sources

A. Pollution from Agriculture

* Nonpointor Polluted Agriculture runoff

o Chemical Pesticidasinoff into surface waters

 Animal wastesnd plant material runoff into surface waters

 Fertilizersrunoff causing nutrient enrichment of surface
water:

e Soll erosionncreases sedimentation in surface waters




B. Municipal Waste Pollution
* Nonpoint pollutioncaused by cities waste

* Municipal waste is basically anything
that ends up on the ground: s
salts, motor oil, organic wastesy— @
sulfuric acids et ) Ay




C. Industrial Wastes In Water

 Food Processing Factories
— Produce huge amounts of organic wastes
that must be treated before entering
the environmel

 Electronics Producers

— Often produce waste waters with high
levels of heavy metals



D. Groundwater Pollution

Over 50%of the people in the U.S. rely on
groundwater for drinking

Land fills, agricultural lands and underground
storage tanks can leak; pollutants leeched to gr
water

MTBE, a gasoline additive has contaminated groun
water supplies of Santa Monica

Ground water contamination is difficult to
detect and expensive to clean up



Everyday activities can result in polluted
urban runoff _«2o
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V. Types Of Water Pollution

*Eight Catagories:
—Sediment Pollution
—Sewage
—DiseaseCausing Agents
— Inorganic Plant & Algal Nutrients
—QOrganic Compounds
—Inorganic Chemicals
—Radioactive Substances
—Thermal Pollution



A. Sediment Pollution

o Largest pollutant by vol. in most parts of world
* Erosion increases sedimentation




Sedimentation Effects

 Reduces light penetration In
aguatic systems
e Transports toxic substances into
water
 Fills waterways, reservoirs, wetlandseduedsces

flushing



Effects of Sedimentation



B. Effects of Sewage

# $ % %



C. Disease-Causing Agents

e Comes
from
untreated
human
wastes
and
animal
wastes






D. Inorganic Plant And Algal Nutrients

*Excesaitrates, phosphatescause
eutrophication



1. Example of Inorganic Plant/Algal

Nutrient Pollution
Red Tides
o Storms bring nutrient-rich runoff to the oceans

o Cause gohytoplankton bloom




Paralytic Shellfish Poisoning

* Dinoflagellate toxin
concentrated by algal blooms

« Shellfish not affected by the
toxin, however,

* 60% fatality rate for top
carnivores



E. Organic Compounds

* Pesticides, olls, plastics, pharmaceuticals, prgme
detergents, cleaning solutions, and paints



*Most synthetic

organic
compounds
have
chemical
structures that
microrganisms
cannot
decompose

*Persist In water



1. Oil Spill Clean-up



2. Effects of Olil Splll

 Hypothermia of mammals and birds due to
Inability to keep fur/feathers clean and groomed
(usually natural olls in fur and layering of
feathers keep In warmi

* Increased death of plant and animal organisms
due to toxicity

 Increased fish mortality due to clogged gills

* Decreased photosynthesis due to blocking of
sunlight



F. Inorganic Chemicals
1. Heavy metals:

—Mercury,
Cadmium &
Nickel

—Lead pipe
—Mining wastes

—Tin, Copper on boat
hulls



2. Nonmetallic Salts

e Occurs In desert soils

e Evaporation leaves high levels of toxins
 Road runoff: Selenium& Arsenic



Effects of Selenium

 alopecia; body odor; fatigue; irritability;
stomach discomfort



3. Acids and Bases

 Produced during leather tanning, metal smelting,
plating, petroleum distillation and organic chenhica
formation

* For example: Coal mining produces sulfuric acid
calledACID MINE DRAINAGE
* Acid rain (HNGQ,and HSO,)



Acids and Bases

e Acid Mine Drainage



G. Radioactive Substances

e Radon

— Naturally occurring radioactive gas that can ehtanes
through earth’s crust or enter the groundwater

 Radioactive materials can enter groundwater




H. Thermal Pollution
e Fromindustrial coolent outflows

* Raises temperature from normal levels

e Effects:

— Organisms poorly adapted to rapid change

— Decreased Qsolubility

— Increased chances of disease from pat
multiply quickly in warm waters
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V. Monitoring for
Sewag



A. Testing for Unsafe Water

1. Water that is unsafe to drink usually has many types of bacteri:

Instead of testing faall types, usually the |
common_coliformbacteria is measured as well as E. Coli - grows

only in animals and present in feces.




Testing for Unsafe Water

* One colony of bacteria per 100miconsidered
unsafe to drink



2. Oxygen-demanding Wastes

Healthy water = DQ> 5-8ppm

Oxygen-poor water (<2ppm) only supports
detritivores

O, added diffusion at surface and photosynthesis
Oxygen isremoved by respiration




Water Quality: DQ



3. Measuring Oxygen Content

 BOD: Biological Oxygen
Demand
— this measures the demand for

oxygen that the detritivores
place on the system

— how much G Is used by
organisms over a 5 day period



Oxygen-demanding Wastes

o Addition of sewage and wastes stimulates O2
consumption by detritivores

 Algal Blooms= eutrophication, fish kills






“Oxygen Sag”
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Water Quality Tesing in a lake












VI. Water Quality



A. The Chlorine Dilemma
— Chlorine is added to drinking water to kill patleog

— Chlorine has recently been linked to several
types of cancers (rectal and bladder)




The Chlorine Dilemma

Problem is there alfew alternativeso chlorine

EPA has proposed reducing the amount of chlorine
used to treat drinking water

Ozone gas Is being developed as an alternative
UV radiation Is also an alternative



B. Fluoridation Treating

« Small amounts have been added to drinking water
since the 1940’s to prevent tooth decay

e As of 1996,62% of public water supplies have
fluoridated water supplies

o At higher levels....linked tfluorggi




VIl. Waste Water
Disposal

 Municipal
Water Treatment Pla
— Primary
— Secondary
— (Tertiary)

* Private
— Septic tanks




A. Waste Treatment Plant




1. Primary Treatment

Taking out solids

— Grratiing(removes debris)

— Mowving Screentakes out small pieces
— Gt Tank (sand & gravel settle)



Grating & Conveyor Belts



Grit Tank



Primary Sedimentation Tank

e Sludge settles



Rotating Plow Distributes Sewage



Primary Settling



Sludge Enters 1st Pond



Sludge Removed,Concentrated



Sludge Dried, Treated, Used as
Fertilizer






2. Secondary Treatment
* Biological Degradation

— Aeration tankor sewage lagoon)
— Fluid is mixed with a bactergurry



Aeration Ponds



2° Continual Aeration



o Airis pumped in
which promotes
bacterial growth

— Bacteria and sludge Is
removed off the bottom

— Water is usuallghlorinated
to kill bacteric



Decomposers



e \Water can now be released to river or ocean

e Can be used as industrial coolant water, golf
courses, parks, etc.






3. Tertiary Treatment

 Removal of plant nutrients

— Accomplished by passage through a wetland or lagoo
DUCKWEEDor more chemical treatment

— sometimeshlorinatedas a final
measure

— Expensive, usually not do






. Sewage treatment works well except:
— Water in storm drains get no treatment

— During storms, raw sewage overflow is dumped dyec
Into waterways

— Treated water ( remember, usually only secondamsf)
still has environmental effects



B. Septic Tanks

* A house-by-house alternative to sewer systems

o Water is pumped into a tank
— Oills rise to top, solids to bottom

— Middle water Iis pumped into a series of pipes wher
can evaporate and be worked on by bacteria




Septic Tanks

 Works well if maintained, but can leak into ground
water



Problems with Combined Sewer Overflow

e Human and Industrial wastes are mixed with urban
runoff before flowing to sewage treatment plant




Problems with Combined Sewer Overflow

e The Clean Water Act of 1942anned combined
sewer systems

 Required industrial waste water and human wast
water be irseparat




VIIl. Water Pollution Solutions



Water Pollution Solutions

A. Ban or Regulate Phosphate Detergents

B. Increased advanced water treatmegntemove
nitrates/phosphates

C. Control Agricultural Runoff
— Reduce runoff from farms, loggi
— Reclaim water
D. Control Urban Runoff
— Golf courses, lawns, pets
— Reduce use



Water Pollution Solutions

E. Control Sediments and Acids From Mines
— Revegetation and sediment traps (ponds)
F. Control Streambank Erosion
— Protect and revegetate
G. Protect Wetlan(
— Protect and revegetate



IX. Clean Water Legislation

A. Safe Drinking Water Act 19844

— Established Maximum Safe Levéds drinking water
— Protects underground water
— 1986 ammemdimmesni

* Requires municipal water sellers to tell consume
what contaminates are present in city drinking
water and associated health risks




B. Clean Water Act 197 2mended multiple

times

Established the basic structure for regulatindupahts
discharges into the waters of the United States.

Gave EPA the authority to implement pollution adoht
programs such as setting wastewater standardsdostry.

Maintained existing requirements to set water igyal
standards for all contaminants in surface we

Made it unlawful for any person to discharge anilytant
from a point source into navigable waters, unlegsranit
was obtained under its provisions.

Funded the construction of sewage treatment plardsr
the construction grants program.

Recognized the need for planning to address theatr
problems posed by nonpoint source pollution.



C. 2003 Water Quality Trading policy

e Establish Total Maximum Daily Loadings (TMDLS)
which means allocating pollutant discharges amon
sources by establishing waste load amounts for ea
point source, and for non-point (non-permitted)
sources as a who

« Allows the buying and selling of the assigned
allotments between different businesses.






X. Case Study: Great Lakes

Created by retreating glaciers

1/5 of world’s fresh SURFACE water
33 million people live in watershed
Major dumping site for toxins



Pollution Indicators

 Eutrophication, hazardous bacterial levels, figls k

e SERIOUS birth defects in almost 50% of animals
studied

* EXotic species (zebra mussels, lampreys) wrec
havoc



Joint US-Canadian Management
e Since 1972, millions spent to clean up lakes

 DDT, bacterial & organic chemical pollution on
decline; endocrine disruptors, heavy metals on the
INncrease

 Many areas still not safe to eat fish




Some Good News

e Between 1972 and 1992 fishable and swimmable
water hasncreasedrom 36% to 62%

* Average phosphorous levels halreppedrom
12ppm to .0/9ppm

« DDT hasdroppedrom 1.2ppm to .196ppm



