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— organic waste: manure

— acids, toxic
metals

— nitrogen and phosphorus

— o1l, pesticides, detergents

— erosion, soil

— radon
uranium

e Etc.













Berkeley Pit:
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Escherichia coli Vibrio sp.
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Giardia sp.*
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Water and Sanitation — Critical Elements in Development - Mike Lee CSU @ Hayward




The Guinea
Worm grows
down the leg and
1ts sex organs




vaccine or cure.

e Worms are removed

slowly each day by
winding around a stick.

http://www.pmeh.uiowa.edu/fuortes/63111/GUINEA/






















ALGAE GROWING ON RESERVOIR WALLS

PHORMIDIUM

ULOTHRIX

AGHNANTHES

STIGEOGLONIUM

TETRASPORA

AUDOUINELLA

TOLYPOTHRIX

BULBOGHAETE

LYNGBYA

MICROSPORA

DRAPARNALDIA




e Not all detrimental — Can be used to purify water

——

“Simplicity is the ultimate sophistication.”

Leonardo da Vinci







e Tian van Heerden — Systems Analyst.










Water ]
Quality ppmof DO at20°C

Good : ¢

Slightly
polluted 7 g

Moderately
polluted

Heavily
polluted

Gravely
polluted

below 4.5

below4 Fish Die



1 Clear, clean
.- waler

Low - High

Dissolved owygen or BOD

Sufficient cocygen for
healthy vigorous life in
siream

Low axygen
concentrations. Life in

stream resfricied o

species that tolerate high
organic confent and low
dissolved oxygen

Conditions returning 1o
those necessary to
maintain high quality
stréam environment
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Lake trout
4.83 ppm

Raimbow smelt
1.04 ppm

Water
Resources and Water Pollution by Paul Rich



















China Syndrome




 William Lawless was surprised
when -- with no prior experience -
- he was put in charge of
radioactive waste management at
the huge military complex






















g — ydrilla: Non-native Aquatic Plant

* Dense mats alter water quality
— raising pH
— decreasing oxygen under the mats
— 1ncreasing temperature
— stagnant water
— good breeding grounds for mosquitoes

e Hydrilla will grow with less light and fewer

nutrients, and can out compete other native and
non-native plant

e Fish populations are negatively affected if hydrilla
exceeds 30-40% coverage of the lake

bss.sfsu.edu/ehines/geog600/
Freshwater%20and%?20ocean%20Pollution.ppt
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Harbor seal

Exxon Valdaz oil spill
March 1989
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wind direction
photooxidation

evaporation

sea surface oil slick

drift,
spreading,
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Table I1A. The world's largest oil spills.

Location

Kuwait, Saudh Arabia
Grull of Mexico

[zbekistan

Near coast of South Africa

Near coast of France

Prince William Sound, Alaska

Source of spll

Oil terminals, tankers
Ixtoc #1 oil well

Oil well

Ol well

Castillo de Bellver tanker
Amoco Cadiz tanker

Fxvon Valder tanker

908
530
33
303
2%
261

440

Size of spill
milllion liters

million gallons
M)

14)

88

80

7

09

1.6

bss.sfsu.edu/ehines/geog600/
Freshwater%?20and%?20ocean%20Pollution.ppt



1 - New York Bight
sludge site

2 - New York Bight
alternate
§ludge site

3 - 106-mile sits

4 - Philadelphia
sludge site
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quantities oI mercury
into Minamata Bay,
Japan
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Mercury concentration in fish (ppm)

Average fish Average fish Average fish Average fish
consumption consumption consumption consumption
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|| Drainage basin

B o oxygen

- Low concentrations
of oxygen
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systems

e (il tanker spills and
offshore o1l well
blowouts

bss.sfsu.edu/ehines/geog600/
Freshwater%20and%20ocean%20Pollution.pp




'd mg;n\'s T
e Includes fertilizers,
pesticides, road oil,

and trash

bss.sfsu.edu/ehines/geog600/
Freshwater%?20and%20ocean%20Pollution.ppt



— Has high strength

— Is ingested by and _
entangles ocean
animal S bss.sfsu.edu/ehines/geog600/

Freshwater%?20and%20ocean%20Pollution.ppt
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SOURCES OF GROUNDWATER CONTAMINATION
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75% of 175,000 known waste disposal sites in US may be
producing hazardous subsurface plumes (contaminated
regions of the subsurface)

Chemical waste
stored in barrels

Buried

chemical

on the surface e Water table

Unlined “lagoon’
with chemical waste
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Groundwater Pollution

Salt Water Intrusion

Extensive pumping in
coastal areas can cause
salt water to rise into
wells, forming a cone of
ascension

Eai ;::F - o ', Ec:ne -c:rf uscia.nlﬂcm
Pk 5::|hm::|ler m’rruslﬂn
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station

Raw watar
resan/oir

o Haw water held

In reservolir to

allow particulates

to settle

Flocculant

Mixing tank

@ Water is mixed
with flocculant

Flocculation tank

i) As aggregates
of floc settle out,

they carry colloidal
particles out of
SUSpension

Copyright © 2001 Banjamin Curmmings, an imprint of Addison Weslay Lengman, Inc.

Particulate filter

9 Waler

undergoes -
filtration

Storage tanks

— —
(TF =
Consumer

& Water is stored
befare use by
CONSUMErs

O Water is disinfected
by chlorination,
gzone freatment,

or exposura o
LIV light
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coagulant forms precipitate and
coagulant . fA . Ji
. precipitate, trapped impurities
added . i
trapping impurities settle to bottom
. w : J
B L] = 'I.._-'.."
. '-; .
e, | —] - |
N/ = » -
impurities - .8
YRR v o~

Rachel Casiday, Greg Noelken, and Regina Frey, Washington University
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particles particles
suspended settled
in water on bottom

.|'Ti'_': A e e

Rachel Casiday, Greg Noelken, and Regina Frey, Washington University
( )
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Filtration

pipe used
to introduce
backwater for
cleaning filter

ouUtlel ——— under drain

Rachel Casiday, Greg Noelken, and Regina Frey, Washington University
( )
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Adsorption




http://www.tempe.gov/water/360/default.htm

http://www.cl.arlington.tx.us/water/virtualtour.html

http://www.ccwa.com/treatmentO1.htm
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Septic Tanks

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

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

e Commonly fail due to poor soil drainage

* Potential contaminants: bacteria, heavy metals, nutpents
cceéss manhole

,Hﬁsyntfh’etlc organic chemicals (e.g. benzene) /
——
=] G e T
House ma”hﬂ%.;;;ﬁfﬁg__ﬁ‘ Inlet u Outlet

fleld

Perforated Sludge

pipes




(a) PHIMARY THEATMEMT (b)) SECONDARY THEATMENT () DISINFECTIH N AND

{Biological exidation) RELEASE
Serasning,
skimming, D Primary affiuant ﬂ Effluant is disinfected
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o ‘--a u - >
Primary '
sadimantation |
tank | ‘ '
'l Activated . i Sattling tan
Saeconda
sludge system eMluent ﬁl
{sea Figura 27.20)
Primary sludge

Secondary sludge
from setflling tank

Sludge effluent (|3 Sludge is
is dried. ramoved and Key
':.'l‘..-‘ disposed of Physical

_Ftemad_ in:ng Elu:lg;h_ " ~_ b s :gllj.i-::-:jilﬁh.lllr:lr Processas
is digested anaerobically, o e e S
producing methane. 7 b S e i lared. :;I"EMIJHIE
Anaaroblc sludge
digester Chamical
PrOCasias

{saa Figure 27.23) Dring bed

(d) SLUDGE DIGESTIOMN
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http://www.state.sd.us/denr/DES/Surfacewater/virt
ual.htm

http://www.ci.camarillo.ca.us/csd/tour.html
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http://www.irwd.com/index.html

http:// www.ocwd.com/_html/wi21.htm#Anchor
-WE210verview-49573
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Under the MARPOL agreement and U.S. federal law, it is illegal for any vessel to discharge plastics or garbage
containing plastics into any waters. Additional restrictions on dumping non-plastic waste are outlined below.
All discharge of garbage is prohibited in the Great Lakes or their connecting or tributary waters. Each knowing
violation of these requirements may result in a fine of up to $500,000 and 6 years imprisonment.

. 3 to 12 nautical 12 to 25 nautical QOutside 25 nautical
b=l Miles offshore miles offshore miles offshore

Within 3 nautical
miles of shore and
anywhere in lakes,
rivers, bays, and
sounds.

ILLEGAL TO DUMP ILLEGAL TO DUMPRILLEGAL TO DUMP
Plastic Plastic Plastic

Dunnage, lining & packing Dunnage, lining &

materials that float packing materials

All other trash if not ground jl that float

ILLEGAL TO DUMP to less than 1"
Plastic
All other trash

il

State and local laws may place further
restrictions on the disposal of garbage.

-~

WORKING TOGETHER, WE CAN AL MAKE A DIFFERENCE!

CENTER FOR MARINE CONSERVATION 1725 DeSales Street, N'W  Washington, DC 20036 (202)429-5609

* The only substance that 1s illegal to dump anywhere
in the ocean 1s plastic

Freshwater%?20and%?20ocean%20Pollution.ppt




