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Wastewater

i» Wastewater is any water that has been

-adversely affected in quality by anthropogenic
influence. It comprises liquid waste discharged

by domestic residences, commercial properties,
industry, and/or agriculture and can encompass a
wide range of potential contaminants and
concentrations. In the most common usage, it
refers to the municipal wastewater that contains
a broad spectrum of contaminants resulting

from the mixing of wastewaters from different
Sources.
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*Domestic Wastewater
Liquid discharge from
residences, business

building and institutions.
eIndustrial Wastewater

Liquid discharge from

manufacturing plants




Municipal Wastewater
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— mzldindoslamumsugmand (User charge, Emission
charge, Pollution management fee, Reuse, Recycle,
Raw material, Process change, Third party, and
Industrial pollution management fund)
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— Proteins
— Carbohydrates
— Qil and Grease

— Surfactants
— Pesticides and Agricultural Chemicals

— Volatile Organic Compounds

IeUUNTY
— Chloride
— Alkalinity
— Nitrogen
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— Phosphorus
— Sulfur

— Toxie compounds / Heavy metal
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Chemical Wastewater Treatment_

Biological Wastewater Treatment
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Sewage collection and disposal

.0 Sewage collection and disposal systems
: transport sewage through cities and other
inhabited areas to sewage treatment
plants in order to protect public health
and prevent disease. Sewage is treated in
order to control water pollution before

discharge to surface waters (Metcalf and Eddy, |
1922).

Source: http://en.wikipedia.org/wiki/Sewage_collection_and_disposal
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Property connections
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Clarification

A typical Leopold Clari-DAF system process train consists of chemical coagulation,

flocculation, air injection, flotation, and sludge removal.
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PLC Control automates the following functions
Reagent Dosing, Oxidation of Cyanide, Reduction of Chromium
Precipitation of Metals, Immobilization of Chelates, Removal of Grease and
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Activated sludge
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+Log phase: maximum growth
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Stabilization pond process

« Sedimentation

+ Aerobic oxidation

« Atmospheric reaction
« Photosynthesis

* Anaerobic digestion
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z’% 2. Conventional Anaerobic Digestor
3. Anaerobic Contact

4. Two-Phase Anaerobic Digestion

5. Anaerobic Filter
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é 6. Anaerobic Fluidized Bed
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O The primary anaerobic pond at this Nerth Carolina piggery has a High
Density Polyethylene (HDPE) cover to contain gaseous emissions for

energy recovery and for odour control.

O The collected methane is piped to a 120kW electric generator that
supplies clectricity to supplement farm energy consumption while waste
heat from the engine exhaust and cooling system are used to heat a 40,

000 L water tank to heat the farrowing houses.




2. Conventional Anaerobic Digestion
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Anaerobic Digestion Flow Chart
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Digester in Chicago

Primary Digesters

O Cambridge, Ontario

Bluffton, Indiana

Canada
=5 The Floating Primary Digester

Cover is designed

Secondary Digesters

== i)

North Manchester, Indiana

O Similar in configuration to the fixed dome primary except the cover is
mounted to a floating ballast box consisting of a series of legs of
appropriate size and length to contain the concrete ballast as well as to

provide support when sitting on the corbels.
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0. Anaerobic Fluidized Bed
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9.Anaerobic Baffled Reactor
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1. Heat Dryin’g
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* Land Treatment System
* Constructed Wetland Systems

* Floating Aquatic plant treatment systems

1. Slow rate System

2. Rapid Infiltration System

3. Overland Flow System
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+ Land Treatment System

* Constructed Wetland Systems

* Floating Aquatic plant treatment systems




msthdamnizses

o’

R,

a5, Yszaitand Wumun

% % gl e
E | manimendisdnaden
Jgd * uvanendomalulabigsnd
'W i

.
t

he

ar = Y
Taguszasnlumaitous

« ANIDOBUBUANM IO N
Tumsiihaa lulasou
WeaweSa nazansnyla

B bacteria in
(% root aodules

Decomposers Ees
Jhereic xvd arvas: elic
Badwia and tong) 5

ammanification N Nitrification

L PN eniom )

- Nitregon-fixing
sl bacteria bacteria

msmaa lulasou

T

» Julaseuluivde NH,, Organic nitrogen,
Nitrite (NOz') and Nitrate (N 03')

+ Ammonification (Org-N to NH,)

« NH, fda18Tas gnydunidaa Ty 14id
aemmsuazlilumsaduya vie gauum

#isves InInsunlasudy Tulasduas luwse
______ e ———

1. | ay ¢
= Nitrifying bacteria/ Nitrifier lmﬂﬁﬁﬂﬁﬂl‘ﬂﬁﬁaan‘ﬂﬂm
woaladteliily  lulnsdnselwasa Tasnszuaumslu

a3tlmdu meldaaizAerobic
= Denitrifying bacteria/ Denitrifier

uundieiimihiianlunse-lulnsa Wilu N, Tee

nszuumsa lua3Thndy meldaaizAnex

¥

Anoxic

12t a " T g
canEn i aRue e ua bidhiaanw
= d
Anaerobic (M31zil unsaaguazqaunse
FT0A N0 108NTIAUN A TAINLE 1G

¢+ A biological environment that is deficient in
molecular oxygen, but may contain
chemically bound oxygen, such as nitrates
and nitrites,




A barge at Qingdao, site of the Olympic
- sailing regatta in August 2008
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Sequencing Batch Reactor, SBR
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Figure 1

Sequencing batch-reactor for carbon oxidation plus
phosphorous and nitrogen removal
(Source: WEF, MOP 11)
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