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Wastewater
Conigains...

Black water from toilets
and organic scraps from the kitchen...
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powder, fabric conditioners, toilet paper,
chemicals, detergent, household cleaners, dirt...

YWastewater from houses is 99% water — but what else?

—

A A T AT T AT A A T AT T AT A A
.v“>.,“_ ,”"\t“z_‘*_ ,;“:“)-_“-_ ,"":“k,“‘_ \ .v“>.,“_ ,”"\t“z_‘*_ ,;“:“)-_“-_ ,"":“k,“‘_ ;"’\"‘k,“_ ,”"\t“z_‘*_ ,;“:“) v
- —I. - ‘ —l. N ‘ t. - - ' l‘ - —I. - ‘ —l. ‘ t. - - ' l‘ - ‘ —I. - ‘ —l. e

b J q\ _ q‘ " ) “ _ b J “ 3 b J q\ _ b ] q‘ " ) “ _ b J “ 3 b J q\ _ b ] q‘ "
A A NTYSGS. A 8 YISO A b YISO A 8 YISO A 8 YISO, A 8 YISO A 2 YISO A 8 YIS A 8 YIS A 2 YIS A



Waterborne Diseases

wastewater

Diseases Symptoms

Cryptosporidiosis Diarrhea
Cyclosporiasis Nausea
Giardiasis Fever
Microsporidiosis |Abdominal Pain

Cholera Weight Loss




wastewater

Water storage ——
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(Septic Tank and Leaching Chamber) |~
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Centralized Treatment Plant
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*Solids settle to the bottom (sludge)




How a Septic Tank Works

wastewater

*Solids settle to the bottom (sludge)
sFats; Oils and Grease (FOG) Floats to the Top




How a Septic Tank Works

wastewater

*Solids Settle to the bottom (sludge)
Fats, Oils and Grease (FOG) Floats to the Top
*Microbes Eat the Waste
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«Solids settle to the bottom (sludge)

Fats, Oils and Grease (FOG) Floats to the Top
*Microbes Eat the Waste

*The-Partially Treated Water Returns-to the Soil
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What You Flush or Pour Down Your

Drain Affects the Rivers, Lakes,
and Coastal Waters 1n
Our Community

0

Where does the water go after
you flush the toilet or drain the sinks
inyour home?

wastewater
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airty water
goes ot
{(Drown pipe)

MAIN SEWER LINE

clean waler
goes In
(Dlue pipe)
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If we could see through the ground, we would
see a network of sewer pipes connecting homes
and business 10 a treatment plant
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Pressure Networks
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A traditional gravity When 10 gallons of wastewater | Wastewater travels at 15to 18 fps ~ Wastewater enters the collection | Vacuum pumps cycle on and
line carries wastewater | collects in the sump, the in the vacuum main, which is tank. When the tank fills to a | off as needed to maintain a

d Al RVAC from the customer AIRVAC valve opens and laid in a sawtooth fashion to predetermined level, sewage | constant level of vacuum on
to an AIRVAC differential pressure propels the | insure adequate vacuum levels ~ pumps transfer the contents to the | the entire collection system.
WorkS: valve pit package. contents into the vacuum main. | at the end of each line. treatment plant via a force main.
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Al RVAC from the customer AIRVAC valve opens and laid in a sawtooth fashion to predetermined level, sewage | constant level of vacuum on
to an AIRVAC differential pressure propels the | insure adequate vacuum levels ~ pumps transfer the contents to the | the entire collection system.
WorkS: valve pit package. contents into the vacuum main. | at the end of each line. treatment plant via a force main.

mm @ @

BN A
A R

4" Air Intake AIRVAC Valve LotiectonTanK
t with Stainless Pit Package
Steel Screen H20 Rated
. T — |
A o TN

-~

Valve Pit —f Flexible
Connector
Vacuum |
Interface
Valve

Gravity il | NSl Pl
Sarricaline Suction Pipe —— 4 Airtight Vacuum - Force Mai
| orce mn

from Customer 3 Sump Station
Sensor Pipe 2 to Treatment
Plant




wastewater

A traditional gravity When 10 gallons of wastewater | Wastewater travels at 15to 18 fps ~ Wastewater enters the collection | Vacuum pumps cycle on and
line carries wastewater | collects in the sump, the in the vacuum main, which is tank. When the tank fills to a | off as needed to maintain a

d Al RVAC from the customer AIRVAC valve opens and laid in a sawtooth fashion to predetermined level, sewage | constant level of vacuum on
to an AIRVAC differential pressure propels the | insure adequate vacuum levels ~ pumps transfer the contents to the | the entire collection system.
WorkS: valve pit package. contents into the vacuum main. | at the end of each line. treatment plant via a force main.

mm D @

RN A
A R

4" Air Intake AIRVAC Valve LotiectonTanK
t with Stainless Pit Package
Steel Screen H20 Rated
v |

& TN~

~

Valve Pit — | Flexible
3 Connector
Vacuum |
Interface
Valve

Gravity
Service Line

Suction Pipe — i Airtight Vacuum

from Customer Sump Station !
Sensor Pipe 2 to Treatment
Plant

Force Main




wastewater

R "’L N

N

e

A traditional gravity When 10 gallons of wastewater | Wastewater travels at 15to 18 fps ~ Wastewater enters the collection | Vacuum pumps cycle on and
line carries wastewater | collects in the sump, the in the vacuum main, which is tank. When the tank fills to a | off as needed to maintain a

d Al RVAC from the customer AIRVAC valve opens and laid in a sawtooth fashion to predetermined level, sewage | constant level of vacuum on
to an AIRVAC differential pressure propels the | insure adequate vacuum levels ~ pumps transfer the contents to the | the entire collection system.
WorkS: valve pit package. contents into the vacuum main. | at the end of each line. treatment plant via a force main.
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- There are many methods to treat
wastewater. We will look at some
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In preliminary
y treatment the
dirty water passes
8 through a bar screen
A The bar screen lakes #
the large objects
b out of the water

The objects
| are dumped onto a
B conveyor belt

B




wastewater

The conveyor belt moves the
waste objects to a dumpster, which
1s dumped at a landfill

The dirty
water continues o0
the next process
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The wastewaler s piped 0 a very large tank

called a Grit Chamber. In the Grit Chambe«

the velocity of the flow is decreased 1o allow

the heavier malterials, such as, sand and gravel

{5t} 1o setlie 1o the bottom of the tank. Fights
move the dirt to a sump and then the
material is pumped 10 a truck for landfill.
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Those
wooden
pleces are
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The dirty waler conlinues |

The wastewaler s piped 0 a very large tank

called a Grit Chamber. In the Grit Chambe«

the velocity of the flow is decreased 1o allow

the heavier malterials, such as, sand and gravel

{5t} 1o setlie 1o the bottom of the tank. Fights
move the dirt to a sump and then the
material is pumped 10 a truck for landfill.
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The wastewaler s piped 0 a very large tank
called a Grit Chamber. In the Grit Chambe«
the velocity of the flow is decreased 1o allow
the heavier malterials, such as, sand and gravel
{G+1) 1o seltie 1o the botiom of the tank. Fights V-
move the dirt to a sump and then the w‘_);y,;z'”
material is pumped o a truck for landfill. W,_n; ol
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The wastewaler s piped 10 a very large tank

called a Grit Chamber. In the Grit Chambe«

the veiocity of the flow is decreased 1o allow

the heavier matedials, such as, sand and gravel

{Ga1) 10 satlie 1o the bottom of the tank. Faghts
move the dirt 1o a sump and then the
material is pumped 10 a truck for landfill.
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The wastewaler s piped 10 a very large tank

called a Grit Chamber. In the Grit Chambe«

the veiocity of the flow is decreased 1o allow

the heavier matedials, such as, sand and gravel

{Ga1) 10 satlie 1o the bottom of the tank. Faghts
move the dirt 1o a sump and then the
material is pumped 10 a truck for landfill.
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The wastewaler s piped 0 a very large tank
called a Grit Chamber. In the Grit Chambe«
the velocity of the flow is decreased 1o allow
the heavier malterials, such as, sand and gravel
{G+1) 1o seltie 1o the botiom of the tank. Fights V-
move the dirt to a sump and then the w‘_);y,;z'”
material is pumped o a truck for landfill. W,_n; ol
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waslewater

Primary treatment removes about 50%
of the poliutants in the wastewater The matenal that was
not removed by pramary
goes 0 secondary

Fats, Oil and Grease Float to the Top
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10W DOoesS - eaimen ant work

The "bugs” eat
i poliutants in the water. Then
In Secondary Treatment, s they sink to the bottom of the

air is pumped into the water to tank, where they are pumped

-

create an environment in which — — out and disposed of

bacteria or "bugs” can live = - ,
hb

-
fae s

?”:
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wastewater

Much of what you see coming from the stack
! is steam created by a scrubber system that sprays
i} water over the smoke 10 knock down poliutants
& before they enter our atmosphere

Filtration & Incineration

VWhen the sludge s dry enough to

burn it is conveyered 1o large
The sludge collected from incinerator. At the Metro

Primary Treatment is pumped Plant we have six
to the Dewatering & Incineration incinerators that
process. The remaining e "")"',“””“
liquids continue to flow to e roty e
the next process, temperatures
Secondary Treatment of 1700" ¥

reach

Contrifuge

The sludge burns 10 a fine ash which s then used as 3 componant in concrete, brick and other products

2008 Metropolitan Coundcl




wastewater

?' Much of what you see coming from the stack
F is steam created by a scrubber s

A e There are many methods to process
e neeme et and dispose of sludge. We will look at
those a little later...

VWhen the sludge s dry enough to

burnm it s conveyered 10 large

The sludge collected from incinerator. At the Metro
Primary Treatment is pumped Plant we have six
to the Dewatering & Incineration incinerators that
process. The remaining o :"')M Hones
liquids continue to flow to - g
the next process, temperatures
Secondary Treatment of 1700" ¥

reach

Contrifuge

The sludge burns 10 a fine ash which s then used as 3 component in concrete, brick and other products
© 2008 Metropolitan Council
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and the
remaining water fiows
10 the chionne contact

channg

y fingl sotthng & w:

remaining carl s
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and is pumped out
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The chiornne enters

-
the wasie stream through
these yellow pipes. The chionne
15 added o kil germs and

'
10 clanty the water

it's begnning to

100K prafty clean
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dow Does £

This is the O
hanna!. 1 s used 10
Nix the chionne wwth

the waler
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PRELIMINARY TREATMENT SECONDARY

TREATMENTY FINAL DISINFECTION
BAR SCREENS GRIT REMOVAL PRIMARY o is pumped into SEDIMENTATION

remove large hoaveor malenals TREATMENT e waste stream o MiCrobes form & added 10 ul
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Wastewater treatment made easy
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«Extended Aeration of
Activated Sludge
-Oxidation Ditches

-Aerated Lagoons
-Stabilization Ponds
‘Membrane Bio Reactors
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(a) Conventional Extended Aeration
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Activated Sludge

primary treatment

secondary treatment

wastewater
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primary
effluent

prirnary
clarifier

grit charnber

aeration tank

secondary
clarifier

| diginfeEtant
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grit disposal
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sludge treatrment and disposal

secondary
effluent

discharge to
surface water
[or tertiary
treatment
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Oxidation Ditches

wastewater

Aerators

Secondary

Clarifier
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Effluent

'™ Return Activated Sludge
Influent
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Aerated Lagoons
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Microfiltration
Removes Solids
Water can be Used for
Unrestricted Irrigation




Membrane Bio Reactor (MBR)

waslewaler

MEMBRANE SYSTEM ASSEMBLY
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City of Shaw, ON, Canada
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 Disposal to Surface Water
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Factors Influencing
Sewage Treatment Plant
Site Selection




Treatment Plant Site Selection

wastewater

Distance from residential and commercial areas
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Data Acquisition - SCADA -

wastewaler
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Data Acquisition - SCADA -

Lift Station # 65

wastewater
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Fts,

Dumping fats, oil, and grease can clog sewer lines,
causing sewage back-ups and flooding. Sewage
backups can damage personal and public
property. Here’s how you can help

DO NOT dump cooking oil, poultry fat
and grease into the kitchen sink
or the toilet bowl

DO place cooled cooking oil, poultry and meat
fats in sealed non-recyclable containers and
discard with your regular garbage.

New York City Department of Environmental Protection

wastewater




When poured down house or storm drains, used

motor oil may travel to your local stream, bay, or

harbor, where it can harm underwater vegetation
and aquatic life.

DO NOT dump used
motor oil into street
or house drains.

DO put used motor oil in a sturdy container,
such as a plastic milk jug, and take it to your
local service station for recycling.

New York City Department of Environmental Protection

wastewater
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