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http://theconversation.com/its-public-attitudes-to- http://www.cbc.ca/news/canada/montreal/sewage-dump-

recycled-sewage-that-need-better-treatment-not- st-laurent-water-quality-1.3323469
the-water-29735

https://www.youtube.com/watch?v=8isr9nSDCK4
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AvOpwrvn Uyeila: HEOCW TWV AUUATWV HTtopouV va petadboBouv
a0B&veLlec OTWCE N XOAEPQL

Eutpodlopoc vdativou anodektn: Avamntuén aAywv og vdatwva
cwpota AOyw TNE mapouciog OpEMTKWY CUCTATIKWY oTa AUpaTa

Anto§uyovwon udAatvou amodEKTN: n opyavikn UAN tou
Bploketal ota AUpata SLooTtaTal Kol KATAVOAWVEL To 0§UYOVOo LIE
amnoteAeopa oL uSPORBLOL OpyaVIOUOL VO LNV UITOPOUV Va
nPooAdfouv To amnapaitnto ofuyovo Kat va redaivouv.

AlocOntikn untoBaduion vdativou amodEKTn
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ST. JAMES, WESTMINSTER,

The GOVERNORS and DIRECTORS of the POOR

HEREBY GIVE NOTICE,

Thit, with the vlew of nffording prompt and Gratullous
assistance to Poor Persons resident in this Parish,
affected with Bowel Complaints and

CHOLERA,

The followlng Medical Gentlemen aro appolnted, elther
of whom may be Immedintely applied to for Medicine aml
Attendance, on the occurrence of those Complaints, vie~

Mr. FRENCH, 41, Gt. Marlborough St.

iy, Bowwr's O, Munshel Mot

ir. HOUSLEY, 28, Broad Street.
Mr. WILSON, 16, Great Ryder St.
Mr. JAMES, - 49, Princes Street.
Mr. DAVIES, 25, Brewer Stroet.

SUGGESTIONS AS TO FOOD, CLOTHING, &o.
A\ wy dewription

B e A e o
Alstinenee frow Spiritwouns Lijron.
Wars Ohothag ssd Cloanlizem of 'ermn,
e arcldiney of v exposire fo Cold sl Wet, sad the winrlng of

Dusap Cluthen, or Wet Shoes.
Tupalarity In obtalneg sufcleet Best and Shoep,
Clonslinss of Bowss, whish should be alred by eponing the Winkows o the

bl of cach duy.
By Order of the Bsard,
GEORGE BUZZARD,
Poroomims Otrwn, Mool Xt 3k,
b Nowwher, W0

WEON b requevied Bl Uis Paper b faken oare of, and placed whers H
e ostly referred G,

CORARLL INNIMA L MR A TS WAAAe A
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Rio 2016 Olympic rowing lake filled
with 65 tonnes of dead fish

« Authorities launch clean-up at Rodrigo de Freitas Lagoon
» Thousands of fish die after water becomes deoxygenated

Guardian staff
theguardian.com, Thursday 14 March 2013 17.35 GMT

Source
http://www.theguardian.com/sport
/2013/mar/14/rio-olympic-rowing-
lake-dead-fish
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Dead fish float on the Rodrigo de Freitas lagoon beside Rio's Corcovado mountain.
Click to enlarge. Photograph: Christophe Simon/AFP/Getty Images
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Source
http://www.lifeinfreshwater.org.uk/Web%20pages/pond
s/Pollution.htm

Source
http://www.lakescientist.com/lake-

facts/water-quality/
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Thickener

Bar screen Grit chamber Primary clarifier Activated sludge tank Secondary clarifier
Raw wastewater
-l - . — ol I ] »l ! effluent
m # I
I
I —_S—
! C d ai
: Primary sludge Ompresecar
I
! Sludge recirculation
1 Excess
Belt press : sludge

:.. ————————————— Supernatant |- ====
: Thickener
: Stabilized sludge
I
I
I
I |

Dewatered !

sludge cake L _ Sludge

digester
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Q=10000 m3/d
BOD5=300 mg/L
BOD5=3000 Kg/d
TSS=400 mg/L

Q=10000 m?/d

BOD5=300 mg/L
BOD5=3000 Kg/d
TSS=400 mg/

Q=9880 m3/d
BOD5=210 mg/L
TSS=160 mg/L

TSS=4000 kg/d

TSS=4000 kg/

AMNK
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Q=200 m?d
BOD5=1000 Kg/d
TS=0.8%
TSS=1600 kg/d

Q=320 m3/d
TS=1.25%
TS=4000 kg/d
WV VS=2800 kg/d

Q=80 m¥/d
TS=5.0%
TS=4000 kg/d

N Mpoemegepyaoia - > 3

Q=120 m¥/d

BOD5=900 Kg/d

TS=2%

TSS=2400 kg/d

Q=307 m3¥d
Q=240 m3/d
<

Q=80 m3d
TS=3.25%

TS=2600 kg/d

VS=1400 kg/ v
:< ----.>

Q=67 m3d

IAUG TTPOG
0140¢eon

Q=13 m¥d
TS=20%
TS=2600 kg/d
VS=1400 kg/d
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Q=9680 m3/d
BOD5=15 mg/L
TSS=20 mg/L

=0 t=lmin  t=2min  t=3min  t=4min t=5min t=10min  t=15min  t=30min
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P v dppog (2600 kg/m?)

Nopoaywyn ARUou : Turika 50

L/1000 m3 Avpdtwy

Mooooto otepewv: 70-80% DS
M0C00TO AVOPYOVWY OTEPEWV:
75-85%
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BloAoyikn ene€epyaocia - Zuotnpa Evepyou tAUOC

X KaBwc¢ ol yiIkpoopyaviouoi avatrtTuocoovTal oxnuaTi(ouv Kpokideg néoa
oT0 BloAoyikd avTidpacTipa. ‘ETTeiTa o1 Kpokidec agrjvovrtal va
kaBi{avouv oTn decapevr kabidnong

Activated sludge tank

Secondary
clarifier

Raw wastewater

———

Treated

v wastewater

Recirculated activated Excess sludge»

sludge (RAS) Waste activated sludge (WAS)
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Q=10000 m3/d
BOD5=300 mg/L
BOD5=3000 Kg/d
TSS=400 mg/L
TSS=4000 kg/d

Awaypoppo poncg EEA

Q=10000 m?/d
BOD5=300 mg/L
BOD5=3000 Kg/d
TSS=400 mg/
TSS=4000 kg/
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Q=307 m?/d

Q=120 m3¥d

TS=2%

An

BODS5=900 Kg/d

TSS=2400 kg/d

Q=9880 m3/d
BOD5=210 mg/L
TSS=160 mg/L
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Q=200 m3d
BOD5=1000 Kg
TS=0.8%

TSS=1600 kg/d

AUpaTta

=240 m3/d

Q=80 m3d
TS=3.25%

TS=2600 kg/d

V=520 8
TS=1.25%

TS=4000 kg/d
W VS=2800 kg/d

Q=80 m3/d
TS=5.0%
TS=4000 kg/d
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Q=9680 m3/d
BOD5=15 mg/L
TSS=20 mg/L
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D=10-30 m
H=4-5m
KAion TuBuéva = 1:6
Q=320 m¥/d
TS=1.25%
TS=4000 kg/d
VS=2800 kg/d
Q=80 m3/d
TS=5.0%
TS=4000 kg/d
VS=2800 kg/d
Tomoc vvog Tomkr) TUYKEVIPOOT) OTEPEGV
dopTion TNV TUFULLEVT] 120
Grspftbx-' %
Kg/m™-day
ITpwtofabiuo 1tho* 100 6-8
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Q=80 m3/d
TS=3.25%
TS=2600 kg/d
VS=1400 kg/d
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Q=80 m3¥/d
TS=5.0%
TS=4000 kg/d
VS=2800 kg/d
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Q=80 m3d
TS=3.25%
TS=2600 kg/d
VS=1400 kg/d

IAUG TTPOG
PAGUSERER o

Q=13 m¥/d
TS=20%
TS=2600 kg/d
VS=1400 kg/d
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® Aeration
m Clarifiers
® Grit
M Screens
m Wastwater Pumping
® Lighting and Bulidings
¥ Chlorination
= Belt Press
Anaerobic Digestion
® Thickening
© Return Sludge Pumping
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0.8
0.7
0.6
™
e 0.5
g 0.4 e
E 0.3 —e— :
0.24 —=— Trickling Filter —— o
—e— Activated Sludge
0.14 —a— Advanced with out Nitrification
0.0 —p— Advanced with Nitrification
1 10 100
f Capacity mgd

-
v
’
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Electric energy cost per m?, E¢yy (€/m?

KaravaAwon Evépyeiag EEA

0.07 A
0.06 -

0.05 A

0.03

Eg¢pg (€/PE-d)

0.02 -~

0.01 A

0.00 +——7—7—T—T————

R2=0.6388

Eepe = —-0.013In(PE) +0.1473

20,000

30,000

40,000

Average inhabitants (PE)

Egr=—0.052In(Q,,) +0.5151
R2=0.6359

=
[#%)
1

E

=
%)
1

0.15 A

=
-
1

0.05 4

®
0 LI R B I E B B B B N A e D L R A A A LR R R R R L

6000 8000 10,000 12,000 14,000

Average daily inflow, Q.. (m?/d)
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Electric energy consumption
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(KWh/m?

o]

22
20

0.0

‘_fl,
8l

vPgoros

. o
e b;; %
SPoMmHaLYS
Skl

"

.!
N

Eg=-0.294In(Q) + 3.1891
R2=0.5337

-,

5000

10,000 15,000
Average daily inflow, Q,, (m*/d)

20,000

30,0C
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Treatment Process kWh/m3 kWh/PE.yr kWh/kg COD:removed
Extended aeration 1.26 81.1 0.95
CAS 0.88 43.8 1.00
Oxidation ditch 0.75 47.1 0.58
Constructed wetlands 0.05 7.8 0.07
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