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Non-point sources of water pollution Pollutant

Farms, Fertilizers,

zlawns, and =e——————3- herbicides, and
go|f courses pesticides
>

Animal feedlots
(also non-point source)

Nutrients, waste,
and bacteria

Salt on winter roads;
oil, grease, and
chemicals
from urban runoff

Industrial waste
and toxic chemicals

~ Construction
sites, and 3
deforested and =3 Eroded soil

B
3 ,.overgrazed

~ A land

Oil spills

Acid
drainage
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= Total coliform Fecal coliform Fecal streptococci
[Endo agar] [m-FC agar] [M-enterococcus]

Prescott et al., Microbiology
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Eutrophica

« Human a
which It occurs

(a) Oligotrophic water body (b) Eutrophic water body
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« The Clean Water‘l!fet_igfg 1977 amendment to the Federal We
Pollution Control' Act of 1972 ¢ '

— Set the basic structure for regulating dlscharges of poIIutants In the US '

» The law gave EPA the authority to set [
industry and forall ¢ w,ut inants i
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Sewage Treatment and BOD

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



Wastewater Treatment

Objectives

« \Wastewater treatment systems take human and
Industrial 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.

isis.csuhayward.edu/alss/Geography/ mlee/geog4350/4350c4f01.ppt
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Sewage or Wastewater 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.ppt



Wastewater Treatment

Types of treatment systems include: Septic
Tanks or Wastewater Treatment Plants
(WWTPs).
 Septic Tanks typically treat small volumes
of waste (e.g., from a single household,
small commercial/industral)
 WWTPs typically treat larger volumes of
municipal or industrial waste.

http://www.lcusd.net/Ichs/mewoldsen/Water_Pollution_LCHS.ppt



Decentralized Alternatives

In rural areas or in particular urban communities in the U.S.,
human wastewater will be treated through individual septic
tank systems (pumped or leachfield varieties)

Wastewater is filtered, microorganisms killed and chemicals
adsorbed and/or diluted In its passage through the soils and
rocks of the leachfield

In developing countries, urban wastewater is seldom treated
and instead flows raw through collectors to receiving water
bodies (like in the US 100 years ago)

The solution for many developing nations is centralized
oxidation lagoon systems (but this needs space) or the use
of individual ventilated pit-latrines, especially for shanty
towns and rural villages

isis.csuhayward.edu/alss/Geography/ mlee/geog4350/4350c4f01.ppt
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(a) PRIMARY TREATMENT

€D Screening,
skimming,

grinding of

sewage.

(b) SECONDARY TREATMENT (¢) DISINFECTION AND

(Biological oxidation) RELEASE

€) Primary effluent ) Effluent is disinfected
undergoas aaralion; by chiorination and
microorganisms Trickling fiter releasad.

@) sclidmatter ~ OXidiZeorganic (... oo e 27.22)

se matler.
e, Primary f‘/.\ . .
Sewage effluent _/u Chlonnaior T _,,,_\\
- Effluent =
Primary = ’ sl
sadimentation n ,.u 55
tank .
} f " \ S
Acﬁvalod Settiing tank \ & scondary <.
=T sludge system effluent e et
== (see Figure 27.20) i
Primary sludge
Secondary sludge
from settling tank
Sludge effluent () Sludge is
is dried. removed and Key
Physical
Remammg sludge o= processas
ns digested anaerobically, \;; o N robia
producing methane. 2 ”ﬁ‘ . 7 cachant rr‘gmss;s
Anaerobic sludge
digester I Chemical
(see Figure 27.23) Drying bed = processes

(d) SLUDGE DIGESTION
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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.Icusd.net/lchs/mewoldsen/Water_Pollution_LCHS.ppt
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Sewage Ireatment

« 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 organic

trickling filter reactor "~ carbon to CO,

http://www.Icusd.net/lchs/mewoldsen/Water_Pollution_LCHS.ppt
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Discharge of untreated Nitrogen compounds
municipal sewage produced by cars
(nitrates and phosphatos) and factories
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Sewage Ireatment

Tertiary Treatment (Physicochemical

Process) =
i g— : expensive process, sharply
recipitation > reduces inorganic nutrients

~1ltration (PO,, NO,)
Chlorination &

Treated water is discharged to waterways
Used for irrigation

Recycled into drinking water
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Sewage Treatment

Pathogen Removal by Activated Sludge

 More than 90% of E.coli. and Salmonella are
destroyed

 Bacteria are removed by Inactivation, grazing by
ciliated protozoa, and adsorption to sludge solids

* Viruses are removed mainly by adsorption process

http://www.Icusd.net/lchs/mewoldsen/Water_Pollution_LCHS.ppt



Anaerobic Digestion of Sludge

 Sludges from the primary and secondary
treatment settling tanks are pumped into an
anaerobic digester

» Sludges contain cellulose, proteins, lipid and
other insoluble polymers

 Anaerobic bacteria digest the sludge to
methane and carbon dioxide

http://www.Icusd.net/lchs/mewoldsen/Water_Pollution_LCHS.ppt



Wastewater Virtual Tours

e Oro Loma Treatment Plant
e San Diego Metropolitan Wastewater Dept.
e Blue Plains Treatment Plant Wash DC
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WWTP Video/WWTP.wpl
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Water-Quality ! ndards
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*The EPA (Enwronmental Protection Agency) sets
Maximum Contamlnant Levels (MCLs
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Raw water
raservoir

o Raw water held

in reservoir to

Pumping
station

allow particulates

to settle

Flocculant

Mixing tank

¢ Water is mixed
with flocculant

Flocculation tank

¢l As aggregates

of floc settle out,
they carry colloidal
particles out of
suspension
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