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SEWAGE WATER

Sewage is a relatively dilute mixture of water & wastes
generated from:

1. Domestic

2. Commercial

3. Industrial

4. Ground water infiltration

5. Storm water




Sewage Strength for Domestic WW

CONCENTRATION
CONSTITUENT Strong  Medium Weak
Solids, total: 1250 800 450
Dissolved, total: 890 560 350
Fixed 295 295 185
Volatile 595 265 165
Suspended, total: 360 240 100
Fixed 145 75 25
Volatile 215 165 75
Settleable solids, mé/¢ 7 5 3
Biochemical oxygen demand, 5-day, 20°C (Bobs, 20°C) 400 200 100
Total organic carbon (Toc) 290 145 75
Chemical oxygen demand (con) 910 455 230
Nitrogen (total as N): 15 40 16
Organic 40 20 8
Free ammonia 35 20 8
Nitrites 0 0 0
Nitrates 0 0 0
Phosphorus (total as P): 15 8 :
Organic 5 3 ]
Inorganic 10 5 3
Chlorides’ 83 42 21
Alkalinity (as CaCO5)" 200 100 50
Grease 40 20 5
All values except settleable solids are expressed in mg/¢.
Img/{ = 1g/m’
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Treatment Systems

1. Physical /or mechanical treatment
(inlet work — screens — grit removal — PST, filteration)

2. Chemical treatment implemented through:
a. Chemical ppt——— Heavy metal

b. Chlorination —— Pathogenic organisms

¢. lon Exchange ——— Dissolved inorganic solids

3. Biological treatment (aeration system — final clarifier

4. Disinfection
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Components of a Wastewater Treatment plant

Wastewater Treament Process

¢ Primary > 4 Secondary » « Tertiary —
PRIMARY
CLARIFICATION CLARIFICATION
COARSE DEBRIS AERATION
SCREEN - N DISINFECTION
GGl EFFLUENT
2 =5
1
NUTRIENT
A8 CHLORIHNE -(Cl,) REMOVAL
or ULTRAVIOLET
SAND & GRIT
REMOVAL LIGHT - (UV)
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(Al i) dallaa)

Wastewater Treament Process

Primary » ¢ Secondary » « Tertiary —
PRIMARY
CLARIFICATION CLARIFICATION
COARSE DEBRIS AERATION
SCREEN . | DISINFECTION
ey B W I—
2 -
HUTRIENT
AC CHLORINE -(Cl5) REMOVAL
or ULTRAVIOLET
SAND & GRIT
REMOVAL LIGHT - (UV)
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Primary Treatment Units

| Motor Horizontal flow
Frit cane
&ﬂ\T m Proportional 1.:-'n3ir]IIl
i ;
L, ml 7 7 é%/ Scraper /Chains % —
| Fal 7 17 =
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To get rid of sand and grit

Aerated Grit ;5 4

To get rid of sand| [if :
& grit in addition| [} — Ik —
to oil & grease




Blade

Scum Baffle
ffluent Weir
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Biological Treatment

(Secondary Treatment)

Wastewater Treament Process

Primary Secondary
PRIMARY
CLARIFICATION CLARIFICATION
COARSE DEBRIS AERATION
SCREEN ) — B DISINFECTION
[ ! = -
II
AC CHLORINE -(Cl,)
or ULTRAVIOLET
SAND & GRIT
REMOVAL LIGHT - (UV)

.h-.
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EFFLUENT
=

HUTRIENT
REMOVAL
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Types of Biological
Systems

Attached Growth Method
1- MBR - MBBR
2- BioShaft

3- Trickling filter

Activated Sludge Method
1- Carrousel
2- Extended aeration

3- Conventional
4- SBR




Types of Biological Treatment

(Suspended Growth Method)

E Activated Sludge
System
\d
- >’
/t\l ”i\
Extended Aeration Conventional
(AT + FCT) I (PST + AT + FCT)
& £ . £
|
I- SBR
|- Carrousel (sequence batch
2- Oxidation ditch reactor)
= - 2- Biolac }




Biological Treatment

Activated sludge process

To remove suspended solids, nitrogen, and phosphate

Food to microorganism ratio (F:M ratio): 0.25 kg BOD; per kg MLSS
(mixed liquor suspended solids) per day at 10 °C or 0.4 kg BOD; per kg
MLSS per day at 20 °C

Residence time: 2 days for high F:M ratio, 10 days or more for low

F:M ratio
Optimum nutrient ratio: BOD;:N:P =>100:5:1
90 % removal of BOD. and SS

~20 % removal of phosphate

>90 % removal of viruses and protozoa and 45 - 95 % removal of

bacteria



- Suspended Growth Method

aerobic bacteria

Org. matter (BOD) + O,

>stable + CO, + H,0O + New
org. matter Cells

.
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Biological Treatment

The Activated Sludge Process

Aerobic microbes utilize carbon and other  The biomass floc is allowed to settle out
nutrients to form a healthy activated sludge in the next reactor; 25-100% of the AS is
(AS) biomass (floc) in presence of O, recycled

e’
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Diffused Aeration System
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Suspended Growth Method

Surface Aeration System
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Suspended Growth Method
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Carrousel System

Using Brush aerators
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» Carrousel System

(Extended Aeration)

eretention time (18-36 hrs)

18




Suspended Growth Method

E /‘ Prefiminary . " MER \
Screefnaerobic _' ~Effiuent

) Treatment
Influent (Cptional)

—
Membrane biological reactors also
know as membrane bioreactor systems

or MBRs: Grit Removal Retur
A unique wastewater treatment Sludg
process designed for numerous
municipal and industrial applications.

For indirect potable uze

p =

Blower For non-potable use

*Membrane bioreactor systems may be
used in such applications as water
reuse, new housing developments,
parks and resorts, retrofits, and
turnkey projects.

The need to recycle wastewater and stricter environmental regulations make a
MBR system a viable solution for current and future wastewater treatment

.-;
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Suspended Growth Method

*SBR - Sequencing Batch Reactor technology is well known for its simplicity and
low cost. It has been widely used for municipal and industrial wastewater

treatment applications to meet specific effluent requirements.

*Sequencing Batch Reactor System is a fill and draw Activated Sludge System.
*SBR process uses high-efficiency oxygen transfer aeration equipment to satisfy
the high-rate oxygen consumption requirement at the beginning of the "fill" and

"aeration" cycles.

*SBR is efficient in carbonaceous pollutant removal, and is easily modified to

satisfy nutrient removal of nitrogen (N) and phosphorous (P).

*Because the fill, aeration, settlement and draw take place in the same reaction

tank, thus SBR tank itself also serves as the clarifier itself.



Suspended Growth Method

Sequencing Batch Reactor (SBR) Technology Advantages/Benifits
eLower installed cost than "Conventional' methods

*Less land space required for SBR treatment plants

*Consistent high-quality, low nutrient level effluent

*Tolerates wide swings in flow and organic loading

*No clarifier required

*Better control over filamentous growth and settling problems
*Nutrient removal without chemicals - nitrification and denitrification, phosphate
removal

*Simple sludge process management

*Less equipment to service and maintain

*Existing plants can often be converted to SBR process

*Less operator attention than ""Conventional" processes



Suspended Growth Method

Sequencing Batch Reactor (SBR) Technology Advantages/Benefits

AN

Anoxic Aerobic

Treated — q
efluent . — Settle

\ Sludge *- /

EXCE S5

Dmaw

SBR Process
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Suspended Growth Method

Sequencing Batch Reactor (SBR) Technology Advantages/Benefits

Table 1. Design parameters for IF-type SBR treatment systems

Parameter SBR systems
Pretreatment Septic tank or equivalent
Mixed liquor suspended solids (mg/L) 2,000-6,500

F/M load (Ib BOD/d/MLVSS) 0.04-0.20

Hydraulic retention time (h) 9-30

Total cycle times (h) °© 412

Solids retention time (days) 20-40

Decanter overflow rate’ (gpm/ft’) <100

Sludge wasting

As needed to maintain performance

# Cycle times should be tuned to effluent quality requirements, wastewater flow, and other site constraints.

~ ENVIRO CIVEC
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Biological Treatment

Volumetric loading

F/M kg RAS %
Type of BOD/kg LbBOD/ KgBOD/ Totalt, of

Process name reactor MLVSS.d 1000 f.d m3.d MLSS, mg/l h influent
High-rate ceration Plug low  0.5-2 1.5-2.0 75-150 1.2-2.4 200-1000 1.5-3 100-150
Contact siabilization Plug flow 5-10 0.2-0.6 60-75 1.0-1.3 1000-3000% 0.5-1® 50-150

600010000 2-4

High-purity oxygen Plug flow 1-4 0510 80-200 1.3-3.2 2000-5000 1-3 25-50
Conventional plug flow Plug flow 3-15 0.2-0.4 20-40 0.3-0.7 1000-3000 4-8 25-75
Step feed Plug Row 3-15 0.2-0.4 40-60 0.7-1.0 15004000 3-5 2575
Complete mix CMAS 3-15 0.2-0.6 20-100 0.3-1.6 1500-4000 3-5 25-100"
Extended ceration © Plugfow  20-40  0.04-0.10 5-15 0.1-0.3 2000-5000 20-30 50-150
Owidation ditch Plug Aow 1530 0.04-0.10 515 0.1-0.3 3000-5000 15-30 75-150
Batch decant Batch 12-25  0.04-0.10 515 0.1-0.3 ' 2000-50004 20-40 MNA
Sequencing batch reactor  Batch 10-30  0.04-0.10 5-15 0.1-0.3 2000-50004 15-40 NA
Countercurrent aerafion Plugflow  10-30  0.04-0.10 5-10 0.1-0.3  2000-4000 15-40 25-75
systemn ECCAST“]

¢ Adopted from WEF [1998); Criles and Tchobanoglous [1998).
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Suspended Growth Method

Typical

diffused
Aeration

system

e’

Diffuser type and placement

Ceramic disks—grid
Ceromic domes—grid
Ceramic plofes—grid
Rigid porous plostic hubes
Grid
Dwal spiral roll
Single spiral roll
Meonrigid porous. plasfic fubes
Grid
Single spiral roll
Perforated membrane twbes
Grid
Single spiral roll
Perforated membrone panels
Jet aeraticn
Side header
Monporous diffusers
Dual spiral roll
Michwicth
Single spiral roll

~ Akl Aowrate/diffuser
f¥/min m¥/min . -
0.4=3.4 0.01-0.1
0.5-2.5 0.015-007
20-50 0.6~ .54
2.4-4.0 0.07-0.11
J0-110 0.08-0.3
20-12.0
1.0-70 - 0.03-0.2
20-70 0.0&6-0.2
1.0-4.0 003011
2040 06017
2.0-5.0 0.6017
M/ A A
54-300 1.5-8.5
1310 0.1-0.28
4.2-45 0.12-1.25
10-35 0.28-1.0

mﬁ]mdjm{lsﬁj
submergence®

25-35
2737
26-33

28-32
17-28
13-25

26-34
19-37

22-29
19-24
15-1%
38-43°

15-24
12-13

10-13
-1z

“Adopted in parf from WPCF [1988] ond U5, EPA [1989).
BSOTE = standord axygen tronsfer efficiency. Standard conditions: tap water 200C [$85F); at 101.3 kN/m? (14.7 Iby/in?); and

initial disscheed cxygen = 0 mg/L

“Units are i/ of diffuser-min.

AUnits are m?/m? of difusar-min,

*Personal communicafion, Porkson Corporation.
MN/A = not opplicoble,
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Biological Treatment

Final

Clarifiers

time

Activated sludge

f :'.:I “.\..L
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Biological Treatment

Sedimentation Basin Example

Water coming from Wastewater goes to
Aeration basin Filtration/disinfection

%OQS\ B Floc (sludge) collected
in hopper

27




Suspended Growth Method

Typical

diffused
Aeration

system

e’

~utipde Alowrate/diffuser SOTE (%) at 4.5 m {15 f)

Diffuser type and placement - fP/min - m¥min. s
Ceramic disks—grid 0.4-3.4 0.01-0.1 25-35
Ceromic domes—grid 0,5-2.5 0015007 27-37
Ceromic plotes—grid 2.0-5.0¢ 0.6-1.5d 26-33
Rigid porous plastic tubes

Grid 2.4-4.0 0.07-0.11 28-32

Dual spiral roll ' 3.0-11.0 0.08-0.3 17-28

Single spiral rall 2.0-12.0 13-25
Meonrigid perous plastic tubes ’ -

Grid 1.0-7.0 - 0.030.2 26-34

Single spiral rall 20-7.0 0.06-0.2 19-37
Perforated membrane bes

Grid 1.0-4.0 0.03-0.11 22-29

Quarter poins 2.0-6.0 0.6-0.17 1924

Single spiral rcll 2040 05007 15-1%
Perforated membrone panels N A M/ A 38-430
Jet aeration

Side header 2d~300 1.5-8.5 15-24
Manparous dithesrs

Dual spiral roll 1310 0.1-0.28 12-13

Midhwidth 4.2-45 0.12-1.25 10-13

Single spiral roll 10-35 0.28-1.0 #-12

s Adapted n part from WPCF |1 988) and U.5, EPA (1989,

BSOTE = standord cxygen ransfer efficiency. Standard conditions: tap water 209C [685F); at 101.3 kN/m? |14.7 Ib/in?); and
initial disschved cxygen = 0 mg/L

“Units are B/ of diffusersmin.

AUnks are m¥/m? of difuser-min,

*Personol communication, Porkson Corporation,

N/A = nol opplicoble,
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(Attached Growth Method)

Attached Growth
Method

1- MBR - MBBR
2- Bio-Shaft

3- Trickling filter
4- RBC




Trickling Filters ‘ ‘

|

Influent 7\
Effluent

L‘L
ENVIRO CIVEC
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Rotating Biological Contactors (RBCs) ‘ ‘

Aeration

Shearing of excess
: : microorganisms
mixes wit

wastewater

Attached microorganisms
pick up organics

f_mh.
ENVIRO CIVEC
Trwrre « Lot Dgrae Zmang Com
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m Standard Wastewater Treatment Plant Configuration 1s
Two or More Reactors in Series, Followed by a Settling
Chamber and/or Tertiary Treatment Unit




= MBBR Technology 1s Applicable
to Wide Range Wastewater
Flows

® Large Plants from 10,000 m>/day
to 150,000 m?/day

® Package plants from 60 m?/day
to 400 m>/day
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BioShaft System

What is the BioShaft System?
* A fixed film wastewater treatment process that virtually eliminates sludge.

» Uses a biological process that uses thousands of special carriers.
* These carriers are designed to create a large surface area in order to promote

the growth of biofilm.

What is biofilm?

*The microorganisms found in wastewater are capable of replicating on their
own.
* The microorganisms attached to our special carriers secrete a gelatinous

material which serves to protect the microorganism.
e This material and the microorganism itself are known as biofilm.



BioShaft System

Some unique benefits include:

* A BioShaft plant produces up to 95% less sludge.
 Minimal Footprint

 Minimal Odor: The amount of odor produced by the

system is negligible.

e Lower Initial Investment: It costs less to manufacture.

* Lower Operational Costs: It takes less personnel to
operate.
e Lower Energy Costs.

* Lower Maintenance Costs.

37




BioShaft System

Aeration/Digestion
Turbo Reactor
Screen & Grit Clarifier

0il & Grease

Secondary




BioShaft System

PROCESS FLOW DIAGRAM
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Technology Comparison

. . - . Membrane
Comparative Point BioShaft Conventional .
Bio-Reactor
Process Attach growth process AL IS Separation process
process
Capital Investment Competitive Standard Not competitive
. . Low (very simple with . .
Cost & Efficiency teh etdaney) High Very high
Less than others (less
Required Area for ;.;1erat10n. Iz, | e
sedimentation area , less Large Large
Sewage Treatment Plant
sludge treatment
required)
Sludge Treatment Minimal Required Required Required
Very high (air pumps and
High (air pumps and LEERnT IO

Energy Consumption

Low (only air pumps),
0.004-0.006 KW-hr/gal
(1-1.6KW-hr/m3)

large number of
mechanical motors
required), 0.011-0.015
KW-hr/gal (3-4 KWhr/
m3)

machanical motorg
required) - up to 0.026 KW-
hr/gal
(7 KW-h/ms3), ref Stefan
Geizler, Aachen University
Chemical Engineering

Institute

Maintenance &
Cleaning Process
(Chemicals)

Maintenance free self
cleaning process

Maintenance needed -
sludge removal and
chemical treatment of
sludge.

Intensive maintenance
and
chemicals required for
flushing and cleaning
membranes 40




Replacement of Major

No replacement

electromechanical
parts (ie. sludge

Membrane replacement

Items . periodically
pumps, recycling pumps,
gears, etc)
Possibility of Expansion Unlimited Limited Limited

Operating Cost

Low (air compressor only;,
no electromechanical
equipment, low number of

High (air pumps and large
number of mechanical
motors required, large

High (air pumps and large
number of mechanical
motors required, large

. number of personnel number of personnel
personnel required) . .
required) required)
Very low (no mechanical
Maintenance equipment only standard High High
COmMpressor)
. LI BT Some of them can be
Construction some of them can be
e Above and underground erected under ground
Possibilities erected under ground (with limit capacity)
(with limited capacity) pacity
Relocation of the
Sewage Treatment Possible Not possible Not possible
Plant
Population Limit No limits No limits No limits
Landscape Disturbance Low High High
Odor Negligible Present Low
Secondary - requires
Water Effluent Quality Tertiary 10/10ppm filtration to reach High quality 5/5 ppm (5/5
(BOD/TSS) (10/10 mg/1) tertiary quality 30/30 mg/1)
ppm (30/30 mg/1)

41




Parameter | Oxidation | Extended SBR MBR Anaerobic/ | MBBR
Pond Aeration Aerobic

Area High High Low Low
Buffer Zone High High Low Low
Capatal Cost Low Low High Lowr
0O & M Cost Low High Low
Replacement Low High Lowr
Cost

Operational Low Low High High High Low
Ease

42







Tertiary Treatment

(A5 Aallaa)

Wastewater Treament Process

Primary » « Secondary » « lertiary —
PRIMARY
CLARIFICATION CLARIFICATION
COARSE DEBRIS AERATION
SCREEN DISINFECTION
cLCl EFFLUENT
. =3
HUTRIENT
e CHLORINE -(Cl,) REMOVAL
or ULTRAVIOLET
s:;l;guiTr LIGHT - (UV)

.-;

~ ENVIRO CIVEC
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Filtration (tertiary treatment)

To remove particles and floc that do not settle by gravity

in sedimentation process

Types of granular media
ANTHRACITE

i —
a. Sand ooaL =
b. Sand + anthracite
c. Granular activated carbon

Media depth ranges from

60cm to 180 cm '
GHADEL




Filtration (tertiary treatment)

Water coming from

sedimentation
basin.

Filter Example

Anthracite e e

Gravel (support

media)

Water going to disinfection
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Mechanisms Involved in Filtration

< Floc particles

= Interception: hits

& sticks

Flocculation:.

IFIOC get_sh. Sedimentation:
ff'allrger e guiescent, settles,
liter & attaches

Entrapment:
large floc gets
trapped in
space between
particles

e

_ENVIRO CIVEC

Hi

Granular media,
e.g., grain of sand

Removal of bacteria, viruses and protozoa by a

granular media filter requires water to be coagulated

47




Disinfection

Types of Disinfection

1- Chlorination _ = :
*In the past, wastewater treatment practices have principally relied on the use of

chlorine for disinfection.
» The prevalent use of chlorine has come about because chlorine is an excellent
disinfecting chemical and, until recently, has been available at a reasonable cost.
*However, the rising cost of chlorine coupled with the chemical's toxicity to fish
and other

biota and the production

of potentially harmful
chlorinated hydrocarbons

has made chlorination less
favored as the disinfectant of
choice in wastewater treatment

48




Disinfection

Types of Disinfection :[:-

Infrared  Visible  Ultraviolet
2- Ultra-violet (UV) light Light Light Light

1. Ultraviolet, or UV, light is light outside the range
usually detectable by the human eye. It can be used to
deactivate protozoans so that they can't reproduce and to
significantly reduce the bacteria in water.

2. The primary disadvantage of UV light is a high
operating cost. In addition, anything which blocks UV
light from reaching the water will result in a lack of
treatment.

49




Disinfection

3- Ozonation

1. Oxygen in the air (02) is
composed of two oxygen molecules. \ Ozone Oxygen

2. Under certain conditions, three oxygen molecules can be bound together instead,
forming ozone (O3).

3. Ozone has many advantages as a disinfectant.

4. It kills all pathogenic organisms by a direct effect on their DNA.

5. Disinfection occurs 30,000 times faster than with chlorine, so a prolonged
contact time is unnecessary.

6. There is no harmful residual left in the system.

7. The disadvantages of an ozone disinfection system are a corrosive nature, a high

cost for the initial set-up, and a high electricity consumption.



Sludge Treatment

(laad) dallaa)

Wastewater Treament Process

Primary Secondary
PRIMARY
CLARIFICATION CLARIFICATION
COARSE DEBRIS AERATION
SCREEN - - — | DISINFECTION
; 'l' e | E,IE:??,:E‘:%?)E:& !L . = i
i CHLORINE -(Cl,)
or ULTRAVIOLET
SAND & GRIT
REMOVAL | LIGHT - (UV)

e

_ENVIRO CIVEC

» « Tertiary —

HUTRIENT
REMOVAL
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Sludge Treatment Units

Thickening/ dewatering of Sludge
1. Removal of water from liquid sewage sludge is divided into 3 different
processes:
- thickening (up to approx. 7% TYS)
- dewatering (up to approx. 35% TS)
- drying (up to approx. 100% TS)

2. Gravity thickening is one of the most common methods used and is

accomplished in a tank similar in design to a conventional sedimentation tank.

3. Normally, a circular tank is used, and dilute sludge is fed to a center feed well.

4. The feed sludge is allowed to settle and compact and the thickened sludge is

withdrawn from the bottom.
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Gravity Thickeners

Vertical pickets stir the sludge gently, thereby opening up channels for

water to escape and promoting densification. The supernatant flow

that results is drawn off and returned to the influent of the treatment

plant or a return-flow treatment process.

e

M[NV(H{O CIVEC

A Dpream many o

Rhally 4,53 iyl ol
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DAF Thickeners Dissolved Air Flotation

Dissolved air flotation (DAF) is a water treatment process that clarifies
wastewater (or other waters) by the removal of suspended matter such as oil
or solids. The removal is achieved by dissolving air in the water or
wastewater under pressure and then releasing the air at atmospheric
pressure in a flotation tank or basin. The released air forms tiny bubbles
which adhere to the suspended matter causing the suspended matter to float
to the surface of the water where it may then be removed by a skimming

device.
i S g , %

[ I:..:_'_..'_".l h}
N
e Sludge
Outlet o £ | v
(Effiluent) |. i — pre s <=2 [nlet
[ = T d (Untreated
2 - oy Influent




Anaerobic Digester

Egg shaped digester Inside of the digester

P P e ke e b s R D DRI 0 R, G548arE i jpg

Tl (oo plric el i e utsel SO Db g gl 200
chrecEl witngarmercles Sgealer Sngtam |5

e

A _Envivo Civie
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Biosolid Treatment

1- Renewable energy from the biosolid

2- High efficiency of methane production

. - ~lectric Power for STP Operation
Biosolid from Hio Gas 4
¥ g 2M Clarifiers
/ Sludge Thickener

CH;
ClarfierPressure controlPower Gener
Digester larifierPressure controlPower Generator

Effluent Retums:
Water treatment ling

e’
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Sludge Treatment

Belt Press Unit
Basic Idea

Apply pressure to the biosolids to squeeze out the water.
Biosolids are sandwiched between two-tensioned porous

belts

Advantages Disadvantages
1- produce very dry cake 1- release of undesirable odor
2- low power is required 2- presence of oil & grease may

affect the drying process

3- Relative simple maintenance | 3- screening of wastewater solids
to remove sharp objects that

could harm the belts

4- Start and shut off quickly
compared to other methods




| Sludge Treatment | |

Belt Press Unit




Sludge Treatment Centrifugal System

In wastewater treatment piant, dewatering process is usually the last
step used for liquid and solid separation. The purpose of doing this is
to get sludge cake of certain density and strength in order to allow
better handling when it comes to transportation of the sludge for final
disposal. This dewatering process usually follows right after
clarification and there are actually different methods which one can
choose such as Solid Bowl Centrifuge.

entrifugal Decanter)
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Wastewater and Sludge Reuse

Reuse of Wastewater

1- In irrigation of:
a- shrubs
b- green areas (landscape)
c- fruits & vegetables

Primary Sedimentation
- =i
influent Sereen Biological Treatment

Grit F!e.*nuﬂ'

ClarifierDisinfection

Eﬁluem n.

MF

ludge Treatment Dmﬂ’

Blower |

Return Sludge

depending on level of treatment ( 3" degree, 4!

degree)

2- Sell treated wastewater to agricultural investors (income)

Reuse of Sludge

To be used as fertilizers for agriculture instead of adding

chemicals (income)

[ .

~ ENVIRO CIVEC
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Gabal EL Asfar WWTP Design Capacity: 500,000 m3/d

~ ENVIRO CIVEC




Gabal EL Asfar WWTP Design Capacity: 500,000 m3/d
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Gabal EL Asfar WWTP Design Capacity: 500,000 m3/d

TS W et e,

robic Digestors ™
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Gabal EL Asfar WWTP Design Capacity: 500,000 m3/d

vipump stafi

" Scre
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Gabal EL Asfar WWTP Design Capacity: 500,000 m3/d

.-L
__ENVIRO CIVEC
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References

Egyptian Code (wtp - wwtp — water network — wastewater
network — irrigation and reuse)

Metcalf & Eddy

German Code: ATV
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