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COMPANY

PROFILE

For over 25 years, our
Company has been a
Leader in the treatment and
recycling of municipal and
industrial wastewater.

Our treatment plants oper-
ate in all climate zones and,
over the years, have treated
more than 1 billion cubic
meters of wastewater.

We are professionals and
customer care is a priority
of our work and develop-
ment.

We are an innovative
company. We look to the
future and our competitive
advantage lies in the search
for new technologies and
methods of water recovery.

Our research and develop-
ment help in implement-
ing the unique process
solutions and providing not
only low-cost manufactur-
ing and construction, but
also the lowest operating
costs in the sector, which
compare us favourably with
our competitors.
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ECOS Group provides the
complete range of services
in the field of wastewater
treatment. We are ready to
perform individual projects
related to engineering
inspection, design, manu-
facture or construction of
water treatment facilities
and integrated projects of
any complexity and scope.

It makes no difference to
us whether the plant you
need is for a capacity of
100 or 100 000 m3/day.
Working with our company,
you will get a full range of
engineering services and
our main distinction is that
we are ready to operate
each of our projects during
any period of time, clearly
confirming the high stané
ard of our technology and
equipment &

>
ECOS Group
Manufacturing Plant
in Russia for Con-
tainer (package type)
WWTP’s

»>

Upgrading of Manfouha WWTP,
500 000 m?/day, Riyadh, King-
dom of Saudi Arabia

)

ECOS Group Founder
Dr. Michael Zubov

Today, more than two
billion people in the world
are short of water, more
than a billion of them living
under conditions of the
most severe water shortage.
The problem is particular-
ly acute in arid countries,
where renewable water
reserves are very limited.

Over the years, uncon-
trolled discharge of indus-
trial and municipal waste-
water into water basins is
increasing, thereby reduc-
ing freshwater sources. Lack
of fresh water contributes
to food shortages, which
are becoming a serious
restriction on social and
economic development,
often threatening national
security.

ECOS Group. Company Profile

We believe that, given

proper treatment, the waste-
water from the tremendous
international problem is
capable of being turned into a
resource of untapped potential
that brings, additional benefits
in an era of transition to what
may be called eco-economics.

We see development of
this idea in the wide spread
and cheapening of technol-
ogies that allow waste and
wastewater to be processed
into: electric and thermal
energy, organics and clean
water.

Our first step in this di-
rection consists in ener-
gy-saving plants that allow
wastewater to be recycled
for industrial or irrigation
purposes. We have devel-
oped and are now imple-
menting. Megapolis® Plants
with zero emissions, which
are capable of deeply pu-
rifying wastewater without
harming the environment.

We have made signicant
strides in developing tech-
nologies for treating waste-
water with a high nitrogen
content, thanks to research
into anammox bacteria and
developments based on the
results of these studies.

Clear thinking. Clean life. Pure technologies

We have developed SRP®
and WRP® units for treat-
ment of waste water sludge,
as well as other organic waste.
The treatment process is
based on gasification of
organic materials under
supercritical water condi-
tions. At the present time
ECOS is performing test run
of SRP® unit in accordance
with SRP-300 Pilot Plant
Project for Manfouha WWTP
in Riyadh, KSA.

The list could grow, as we
are not satisfied with what
has already been achieved
and are continuing to set
ourselves ambitious plans.

We do not claim to be able
to resolve all the world’s
water problems, yet our
developments and technol-
ogies are already bringing
humanity one step closer
to taking care of water re-
sources, which are vital for

every living organismn ,,
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HISTORY

1990

Establishment of the
Company.

1991

Development of the ERSH®
package type wastewater
treatment plants based on
the method of immobili-
sation of microorganisms
with a synthetic ERSH®
filling.

Registration of patents
for technologies and
equipment for wastewater
treatment.

2010

Start of new innovative
Megapolis® Project — zero
emission biological treat-
ment plants.

Establishment of an
ECOS Branch in Saudi
Arabia (Riyadh).

2005

Launch of our own
production of package
type treatment plants.

2011

Establishment of our own
design institute (South
Design Institute).

Establishment of a GRP
vessel factory.

Collaborative study, in
cooperation with the
Vinogradsky Institute of
Microbiology, Russian
Academy of Sciences, of
anammox bacteria
application in treatment
of low concentration
wastewater.

2006

Launch of Projects in Saudi
Arabia.

ISO 9001 Standard certica-
tion of the Company.

SZERN
ISO
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2013

Launch of the Project
“Upgrading of Manfouha
WWTP” in Riyadh, King-
dom of Saudi Arabia.
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Design of 30 000 m*/day
Megapolis® WWTP

at Odintsovo, Russia

2014

Completion of the first
Zero Emission WWTP
Megapolis® with a capac-
ity of 18 000 m®/day for
the Skolkovo Innovation
Centre.

2015

specialisations into

incorporated by the
managing company

The research team under
the leadership of Company
founder Dr. Michael Zubov
is awarded the Russian
Government Award in
Science and Engineering for
developing the scientic ba-
sis and implementation of a
new biochemical technolo-
gy of wastewater treatment
using anammox bacteria.

€COSCROUP

Corporate restructurings
distinguishing the key

independent enterprises

A 4

Upgrading of Manfouha WWTP,
500 000 m?/day, Riyadh,
Kingdom of Saudi Arabia

2017

In cooperation with the
Saudi partner, start of
SRP® 300 Pilot Plant
Project, which includes
testing of SRP® unit in
hot climate conditions at
Manfouha WWTP,
Riyadh.

SRP

UNIT

>

Clear thinking. Clean life. Pure technologies

2018

Completion of the main
works under the project
of Development and
Upgrading of Manfouha
WWTP in Riyadh.

By request of the
Minister of Environment,
Water and Agriculture of
Saudi Arabia ECOS
worked out Master Plan
for Development of
Waste Water Treatment
System in the City of
Riyadh Up to the Year
2035 and Proposals for
Optimization of Waste
Water Treatment System
in the City of Jeddah,
based on the principle of
reuse of the treated
waste water.
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ECOS GROUP
STRUCTURE

As of today, the ECOS Group includes several
independent enterprises, each of them being
responsible for its own task and engaged into project
implementation at the right moment.

KB ECOS

development of design
documents; certifying and
serial production

of electromechanical
equipment.

ECOS NORTH-WEST

sells branded equipment
and provides engineering
services in the Northwest-
ern Federal District of the
Russia.

SVETEC

the company's main
mission is to manage
purchases and deliveries
of European equipment
for the project imple-
mented by ECOS Group.

ECOSERVICE

provides commission-
ing and operation of
treatment plants.

ECOS SAUDI

sells the branded
equipment and services,
implements integrated
projects in the markets
of the Gulf and Middle
East countries.

PRODUCTION
COMPANY LTD.

specialized in design,
certification and serial
production of package type
waste water treatment
plants, pump stations and
cylindrical vessels from
GRP.

ECOS INVEST

at the head of the Group, there
is ECOS INVEST Managing
Company, which deals with
strategic development of the
Group, corporate management,
investment activities. The
Managing Company is the
parent company and holds the
controlling interest in all
subsidiaries.

ECOSPROM

specialized in design,
certification and serial
production of package and
container type waste water
treatment plants of LBR®
and IBR® series, natural
water treatment plants of
VOS series, storm water
treatment plants of LOS
series.

<«

Upgrading
of Manfouha
WWTP

SOUTH DESIGN
INSTITUTE

is engaged in development
of the design documenta-
tion and engineering
activities, including supervi-
sion at the stage of project
implementation.

A

Working meeting with Client
in Riyadh, Saudi Arabia

ECOS

engineering center of ECOS
Group, specialized in
development of engineer-
ing, process and design
solutions, as well as
research development. Is
carrying out marketing of
products and services and
project management.



CORE

ACTIVITIES

O1

DESIGN AND
CONSTRUCTION
OF NEW TURNKEY
TREATMENT
FACILITIES

We are ready to work in a re-
sponsible partnership with our
Clients, from project design to
commissioning, with mandato-
ry quality verication in the long
term.

During construction of new
facilities, ECOS is ready to un-
dertake fund raising and ensure
subsequent recoupment of
projects such as BOT projects.
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02

INSPECTION AND
UPGRADING

OF EXISTING
TREATMENT
FACILITIES

We undertake the biggest
challenges in upgrading
existing facilities. Every project
starts with a comprehensive
survey and development of
terms of reference for step-
by-step upgrading without
interruption of the treatment
process.

Today, we can guarantee that the
capacity of almost any treatment
plant can be increased merely by
means of more efficient process

solutions.

O3

SERVICE AND
MAINTENANCE

OF TREATMENT
FACILITIES,
PERSONNEL TRAINING

We are ready to operate any
treatment facilities ourselves,
offering guaranteed cost sav-
ings and sustained treatment
quality. Even so, the Client
may choose to operate any of
our plants. For this purpose,
ECOS Group will conduct the
necessary training and provide

engineering support at any time.

O4

DELIVERY AND
INSTALLATION

OF CONTAINER PLANTS
FOR INDUSTRIAL
WATER TREATMENT

Since 2005 we have been producing
waste water treatment plants
at our own factory in Russia.

Modular and compact

plants are 95% factory ready for
commissioning to keep the costs
low. It can be used effectively
anywhere in the world.

ECOS Group. Company Profile
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Upgrading of Manfouha WWTP,
500 000 m?/day, Riyadh,
Kingdom of Saudi Arabia

OS5

MEGAPOLIS®

DESIGN — ZERO
EMISSION TREATMENT
PLANTS

Our innovative solution
Megapolis® is a new
generation plant with zero
emissions. It is extremely
compact and totally enclosed:
all the treatment processes are
located in the same building
and harmful emissions are
recycled. Environmental
pollution is thus reduced to
zero and the sanitary protection
zone to a minimum &

Megapolis®
WWTP design
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MONOBLOCK:
OPTIMIZATION

OF CAPITAL AND
OPERATION COSTS

Monoblock design solution for
waste water treatment plants
has been recently developed by
ECOS Group with the purpose
of capital and O & M cost
optimization. Monoblock
design means, that all treatment
process stages are arranged

in a compact form inside

one process block, with minimal
length of engineering networks.

Such solution provides
sufficient saving of construction
cost and also operation
expenses, due to minimum
water transportation
requirements.

Clear thinking. Clean life. Pure technologies
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RESEARCH

& DEVELOPMENT

We believe in the future
based on high technol-
ogy, free from environ-
ment pollution. With
this purpose we invest
in research and devel-
opment.

SRP

UNIT

SRP® (Sludge Recycling Plant) is designated for process-
ing of sludge produced during waste water treatment. The
process is based on decomposition of complex organic
materials under high temperature and high pressure
conditions. The decomposition ratio comes up to more,
than 90%, and the resulted gas contains over 70% of

methane.

\NRP

UNIT

WRP® (Waste Recycling Plant) is all purpose unit
designated for processing of wide range of complex
organic and chemical wastes, including very hazardous
ones. Its principle of operation is similar to SRP® process,
and the installed peripheral equipment allows to widen

remarkably fields of application.
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ECOS GroupR & D
Department activities
aim at practical imple-
mentation of the
patented up-to-date
technologies and
solutions developed by
ECOS research team.

RESEARCHES
IN ANAMMOX
BACTERIA

Remarkable results
have been achieved in
the studies related to
role of ANAMMOX
Bacteria in treatment of
waste water with high
Nitrogen content,
conducted in coopera-
tion with the scientists
from Vinogradsky
Institute of Microbiol-
ogy of the Russian
Academy of Sciences.

For this, the Govern-
ment of the Russian
Federation granted
ECOS Groupe in 2014
special Science And
Technology Achieve-
ment Award for
introduction of new
waste water biologi-
cal treatment
process with partici-
pation of ANAM-
MOX Bacteria.

ECOS Group. Company Profile

DEVELOPMENT
OF SRP® AND WRP®
PROCESS UNITS

SRP® (Sludge Recycling
Plant) and WRP® (Waste
Recycling Plant) - these
are two really
break-through develop-
ments resulted from the
studies in the field of waste
water sludge and organic
waste processing based on
gasification of organic
compositions under
supercritical water condi-
tions.

Improvement of Manfouha WWTP:
upgrading without shutdown

At the present time ECOS
Group is implementing
the pilot investment
project SRP® 300 Pilot
Plant in the capital of
Saudi Arabia with the
purpose to test efficiency
of SRP® 300 Unit and its
advantages during
implementation on waste
water treatment plants in
the Kingdom.

<

Research
in Anammox
Bacteria

COOPERATION
WITH ALFA LAVAL

Due to cooperation with
Alfa Laval Group new
process solutions have
been developed for
treatment of industrial
waste water in sugar,
alcohol, vegetable oil
industries and breweries.
The process enables
possibility of reuse of the
treated effluent, and is
based on application of
Alfa Laval selective
membranes for concentra-
tion of organic materials
followed by decomposi-
tion of the concentrate in
WRP® unit under super-
critical conditions.

Clear thinking. Clean life. Pure technologies

Another achievement of
the cooperation with Alfa
Laval is development of
new type of MBR package
treatment plants with low
power consumption for
hot climate countries.
Special modules of
membranes fabricated
from Polyvinilidenfluoride
carrying out filtration by
gravity are applied, which
provide increase of
membrane permeability
with increase of waste
water temperature.
Application of such type
of membranes allows to
reduce aeration tank
volume 2-3 times, as well
as to decrease substan-
tially the total plant
footprint.
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Clear thinking. Clean life. Pure technologies

IBR®
TECHNOLOGY

>

Container WWTP
type E-150 IBR

GROUP
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® of e . E E RECIRCULATION . E
IBR® (Immobilized Biofilm EE e 52
Reactor) Technology relates ts £s
to methods of wastewater — 7
. . . XK KXKXK XK KK KX E 3 3 o o E 3 ok o E 3 ok ok o k3 Sk 3 S 3 3
purl ﬁcatlon by b|0ﬁ l.m k3 S S S S kS S 3 S S KK K KX KKK KX b 3 Sk 3 S S o 3 kS o S S
. . EE Rk k] EE R EEE] XK K XKX F KK KX EE R EEE F KK K XKX
mICroﬂora attaChed to an Inert EE EE X X KK K K KK EE R X Ed EE R ES EEEEEE L] EEEEEES
immobile Carrier pl.aced in a XK K K KK XK K K KK K K KK X X KK KX XK K K XK KK K K K KK ¥
vessel (reactor).
ANOXIC ZONE ANAMMOX ZONE AEROBIC ZONE
The ERSH® patented syn-
thetic filling is used as the A
biofilm carrier. Cubic car- IBR® Process Chart
tridges with ERSH® filling
are fixed inside the bioreac-
tor, which is also equipped
with a fine-bubble aeration
system and recirculating
pumps.
The ERSH® filling has a The attached microor- SPHERE ADVANTAGES
welldeveloped surface, ganisms have a higher OF APPLICATION OFTHE IBR®
providing for a high density ~ concentration of biomass TECHNOLOGY

of attached microorganisms
and, consequently, a high
rate of biodegradation of
organic impurities in the
system.
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and a higher activity than
the activated sludge and
MBBR systems (Moving
Bed Biofilm Reactor) and
IFAS (Integrated Fixed-Film
Activated Sludge).

By controlling the intensity
of the aeration inside the
bioreactor, it is possible to
create areas with different
oxygen regimes: aerobic,
anoxic, anaerobic. Periodic
flushing and continuous
aeration prevent clogging
of the filling.

Wastewater treatment in
the reactor can be car-
ried out with or without
physical-and-chemical
treatment.

IBR® technology can be
used for treating municipal
and industrial wastewater,

which are characterised by:

O high daily and seasonal
inflow fluctuations;

O fluctuations in the pol-
lution load over a wide
range;

O low concentration

wastewater;

O lowBOD : Nratioin
incoming wastewater,
3-4:1or less.

As well as for treatment of
wastewater from factories
of certain specific branch-
es of industry, where the
waste has a high content of
nitrogen impurities, e.g.:

O food processing industry;
O gas-processing industry;

O fertiliser plants.

O Stable and reliable
wastewater treatment.

Less space required.

No risk of washout,
since biofilm is fixed
on the carrier.

O Suitability for load
fluctuations. The flow of
treated water and pol-
lution load can be in-
creased and decreased
without damaging the
treatment process.

Automatic adjustment
for load fluctuations.

Rapid resumption
of reactor operation
after shutdown.

Minimum maintenance.

High quality treated
effluent with possibility
of reuse.

Rapid adaptation of mi-
croorganisms attached
to impurities of indus-
trial wastewater.

IBR® technology can also be used to implement
the process of anaerobic ammonia oxidation
(Anammox), which effectively removes nitrogen
by means of specific anammox bacteria that
oxidise the ammonia by nitrite under anoxic
conditions.

Areas of anammox process application are:
treatment of wastewater with high concentra-
tions of nitrogen impurities, local treatment of
return flows from the dewatering of digested
sludge @

TECH
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LBR®
TECHNOLOGY

LBR® (Laminar Biological
Reactor) Technology relates

to methods of biological
wastewater treatment by free
activated sludge, whereby
quality treatment is achieved
through formation of a
uniformly distributed (laminar)
processing load throughout
the day to all facilities.

The following factors are Prior to biological treat-
the basis of the LBR® Tech ment, the wastewater
nology: passes through the equal-
isation stage to provide a
uniform load as of the flow
and impurities.

1. equalisation of waste-
water flow and concen-
trations of impurities
with the concomitant
process of denitrifica-
tion and phosphorus
removal;

Owing to the supply of re-
turn sludge, the process of
denitrification and biologi-
cal phosphorus removal oc-
curs partially or completely
(depending on conditions)
in the balancing tank. The
volume of the balancing
tank-bioreactor includes
the volume required for
adjustment of nonuni-
form inflow of wastewater
and the contact volume

to provide the necessary
time for the denitrification
and phosphorus removal

2. Dbiological wastewater
treatment by means
of denitrification and
nitrification processes;

3. separation of the
sludge mixture in ver-
tical settling tanks with
tubular settler (lamella)
modules.

WATER SUPPLY
FOR TREATMENT

AVERAGED (EQUALIZED)
FLOW

!

BALANCING TANK
AND ANOXIC ZONE |

A

LBR® Process Chart

From the balancing tank-
bio- reactor, using pumps
with a constant discharge
flow rate, the sludge mix-
ture is supplied to aeration
tanks for further biological
treatment.

Separation of the sludge
mixture into clarified water
and return sludge occurs in
the secondary vertical type
settling tanks equipped
with tubular settlers with a
closed-proprietary system
of air regeneration.

Settlers modules divide
the operating volume of
the settling tank into a
number of settling areas
with a laminar regime of
fluid flow, sedimentation

ANOXIC ZONE Il

AERATION

RETURN SLUDGE

INTERNAL RECIRCULATION

SPHERE
OF APPLICATION

Application of the LBR®
Technology in the design
and construction/upgrading
of treatment facilities is
determined by the need to
improve the conventional
technology for biological
wastewater treatment
under conditions of nonu-
niform initial composition
and flow.

TECH

AEROBIC ZONE

ECOS Group. Company Profile

AIR FOR
REGENERATION

OUTPUT OF
TREATED WATER

!

SECONDARY
SEDIMENTATION TANK

ADVANTAGES
OF THE LBR®
TECHNOLOGY

O Consistent high quality
treated water due to the
L aminar mode of facility
operation.

O Stability of the system
in relation to load fluc-
tuations and volumes of
sewage.

O Reduced occupied
space.

O Reduced power con-
sumption.

O Ease of control and
maintenance.

O  Optimum adaptation to
existing concrete tanks
during upgrading of
treatment facilities.

BASIC ELEMENTS
OF THE LBR®
TECHNOLOGY

BALANCING
TANK-BIOREACTOR

Inflow of wastewater to the
treatment facilities with a
steady flow and averaged
concentration of impurities
creates a variety of advan-
tages. These include more
efficient biological treat-
ment facilities and tertiary
treatment of wastewater.
The economic effect is
created by combining the
functions of averaging, de-
nitrification and biological
phosphorus removal in the
same building. In addition,
the dimensions, capacity
and cost of subsequent
facilities and process
equipment are reduced,
since they are calculated
and selected using aver-
aged flow parameters.

SECONDARY VERTICAL
SETTLING TANKS WITH
TUBULAR SETTLER
MODULES

Tubular settler (lamella)
clarifiers provide the most
favourable conditions for
effective separation of

the sludge mixture in the
laminar mode by creating of
identical hydraulic char-
acteristics throughout the
volume of the facility.

Lamella allow the utilisa-
tion factor of the clarifier
to be increased, so that it
provides the same perfor-
mance at smaller dimen-
sions compared to con-
ventional tanks. Reduced
settling time prevents
unwanted denitrification in
the clarifier and washout of
suspended solids from the
clarified water under high
temperature conditions.

Clear thinking. Clean life. Pure technologies

Use of a suspended sludge
layer in which the floccula-
tion is intensified likewise
in the contact medium,
produces purified water
containing suspended sol-
ids at the outlet of less than
10 mg/L, so operating costs
are cut by reducing the load
on the final filters @

process. processes being intensified
by increasing the contact
surface and reducing the >
suspension sedimentation
14 neight S




ERSH® SYNTHETIC
FILLING

ERSH® consists of “synthetic
algae”, which are the biofilm
carriers during the biological
treatment and tertiary treatment
or the filtering medium when
placed in the tertiary flters.
ERSH® is made of synthetic
fibers transversally interlaced

in the form of bristles into a
twisted wire core of stainless
steel wire. ERSH® is located in
plane (frame) or cubic (cartridge)
frame forms with different pitch
and density, which are placed

in the requisite quantity in
bioreactors and final treatment
filters. The lifetime of the flling
is more than 25 years.

ADVANTAGES

OF THE BIOREACTOR
WITH AN ERSH®
SYNTHETICFILLING

O Stable and reliable
wastewater treatment.

O  Automatic response
to load fluctuations.

O Less occupied space O Suitability for load
than required for acti- fluctuations; the flow
vated sludge systems. of treated water and
the pollution load
can be increased and
decreased without
damaging the treatment
process.

O No risk of washout,
since the biofilm is fixed
on the carrier.
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BIOREACTORWITH
AN ERSH®
SYNTHETICFILLING

The bioreactor with fixed
(attached) microorgan-
isms on an ERSH® filling

is designed for biological
treatment and tertiary
treatment of wastewater.
Owing to the large specif-
ic surface of the ERSH®
filling, a high concentration
of biocenosis is created in
the bioreactor. Engineering
control over development
of the necessary bacteria
allows the desired process
(aerobic, anaerobic, anoxic)
for wastewater treatment to
be implemented.

The bioreactor with an
ERSH® synthetic filling is

used in the IBR Technology.

O Rapid resumption of
reactor operation after
shutdown.

O Low cost control and
maintenance.

O Rapid adaptation of mi-
croorganisms attached
to impurities of indus-
trial wastewater.

FILTER WITH
AN ERSH®
SYNTHETICFILLING

The filter with the ERSH®
synthetic filling is designed
for tertiary wastewater

treatment. |s applied in LBR®

and IBR® plants. The filter
operates on the principle
of gravity volume filtra-
tion. Owing to the tighter
loading of the cartridges
(compared with bioreactor
cartridges), an effective
filter medium is created
for retention of suspended
solids. The ERSH® filter
filling has a high contam-
inant-containing capacity
owing to the high propor-
tion of the pore space,
which is not, however,
prone to clogging. After
completion of the filter
cycle, regeneration (resto-
ration of filter performance)
is performed by supplying
compressed air, followed by
emptying (no water supply
from the outside).

ECOS Group. Company Profile

>

Bioreactor with ERSH®
synthetic filling

ADVANTAGES

OF THE FILTER
WITH AN ERSH®
SYNTHETICFILLING

O Principle of gravity
fileration — low power
consumption.

O Simplified regenera-
tion — no wash water
supply from the outside,
no additional air blow-
ers for regeneration (air
blowers for the aeration
system of the aeration
tank are used).

O Complete recovery of
filter performance after
regeneration.

O  Water supply to the
lower part of the flter
provides for a high
degree of impurity
retention in 1-2 metres
of the flling layer.

ERSH® synthetic filling

Injection of chemicals is
possible — phosphorus
removal.

Possibility of treating
large water volumes.

Low cost control and
maintenance.

No moving parts en-
sures long life of the
filling.

Low hydraulic losses,
maximum 20 cm.

Optimum adaptation
to existing concrete
tanks in the process of
upgrading of treatment
facilities.@

Clear thinking. Clean life. Pure technologies
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SRP® — SLUDGE
RECYCLING PLANT

rcitymer Mechanical
nlet echanica
WAS $ Thickener Q

SRP® (Sludge Recycling Plant) is
designated for processing of ".‘

. React
sludge produced during waste :o‘ Cavity . eactor

. Slud ump creen _
water treatment. The process is Storage ( 1 — \ B3ibbissbbdas

| O

Tank

based on decomposition of com-

plex organic materials under high oo Filt‘rate Polymer SRR -
temperature and high pressure Outlet 2 Outlet g
conditions. The decomposition
ratio comes up to more, than SRP
90%, and the resulted gas con- Dewatering
Cake Unit Separator

tains over 70% of methane. Outlet

g

¢

Filtrate
Outlet

FIELDS OF ADVANTAGES PRINCIPLE OF PROCESS CONTENT
APPLICATION SRP® UNIT OPERATION
o Liquid wastes in food O Conversion of any SRP® process is based on O Water (H20) in the O  Gas output value is 0.85 O Final ash looks like inert,

critical condition non-hazardous material

industries

Liquid wastes in oil
industries

Chemicals and pesticides

Filtrate from Landflls
with high concentrations
of COD, Nitrogen
Ammonia and secondary
contaminations, contain-
ing all periodic table
elements

Waste water sludge
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organic composition to
combustible gas

O Conversion of non-or-
ganic materials (heavy
metals, non-organic
acids) to salts and
other non-hazardous
matters

First SRP® tests were run
in 2017 and proved
promising results.
Decomposition ratio of
organic materials was
90-95%, gas output
reached 0.85 m3/1 kg of
crude material, with
methane content over
70%.

gasification of organic
compositions in liquid
waste under supercritical
water conditions (t>374°C;
P>22.1 MPa).

Supercritical water is
created during heating and
increase of pressure of the
boiling liquid up to the
critical point, where liquid

and steam density becomes

the same, and water is
conversed to intermediate
state between gas and
liquid. After that, further

increase of temperature and
pressure brings water to the

supercritical condition
(fluid).

becomes split into

H and O. Free Oxygen
is considered super
oxidizer;

O oxidizes the contami-
nating materials, causing
decomposition and
creation of new, more
simple not hazardous
complexes;

During decomposition of
organic materials escape
of gases takes place, like
methane (CH5), ethylene
(C2H4), hydrogen (H2),
nitrogen (N2), carbon
oxide (CO) etc. Type and
quantity of gases
depends on process
conditions and initial
substrate properties;

Ash-free organic matter
dissociation value is

90-95%

m3/1 kg of ash-free
organic matter with
methane content exceed-
ing 70%;

(Hazard Class 5)




MANFOUHA

In the Year 2013 the National

Water Company and Ministry of
Water and Electricity of Saudi

Arabia awarded ECOS Group
project for Improvement of

Manfouha WWTP in Riyadh.

ECOS GROUP
SCOPE UNDER
THE PROJECT

Development of the basic
design and shop drawings,
development and approval of
the work plan were performed
by the South Design Institute
Ltd. Fabrication, supply and
installation of the equipment
were performed by Svetec
s.r.o, ECOSPROM Ltd. and
Production Company Ltd.

Testing and commissioning
works, including sophisticated
automation system, as well as
service works were carried out
by ECOService.

400 000 m3/day

TOTAL CAPACITY OF BOTH WWTPS

T

PROJECT GOALS

O Increase of the total WWTP
capacity by 25%, up to
500000 m3/day.

O Sufficient improvement of
TSE quality, allowing reuse of
the treated waste water.

O Implementation of non-stan-
dard engineering solutions for
WWTP improvement without
its shutdown and without
construction of any new
process tanks.

+100 000 m3/day

PLANT CAPACITY INCREASE

—_—

North

PROJECT GOAL

East

Improvement of north and east wastewater treatment plants: upgrade
according to modern requirements with increase in total treatment

capacity.

20

Improvement
works imple-
mented without
Plant shutdown

Treated water is
supplied for
irrigation since 2015

R

>
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Efficiency of Tertiary ERSH Filters
on removal of Ammonia Nitrogen
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IBR® PROCESS WITH
APPLICATION

OF ANAMMOX
BACTERIA.

Process design was based on
the patented treatment
solutions with application
of Anammox process.

Anammox Bacteria provides
efficient treatment of
Ammonia Nitrogen and
other contaminants from
waste water, in order to
ensure treated water storage
during long period of time
without its secondary
contamination.

ANAMMOX PROCESS

Zero values for residual ammonium
nitrogen

IMPROVEMENT
STAGES

O Improvement of the Mechan-
ical Treatment works

O Improvement of Aerated Grit
Traps

O Improvement of 4 Aeration
Tanks operating in parallel at
North Plant

O Improvement of 4 Carousel
Aeration Tanks at East Plant

O Conversion of 52 Tertiary
Sand Filters at North Plant
into branded ERSH Filters
with synthetic filling, where
conditions for Anammox
process are created.

Clear thinking. Clean life. Pure technologies

+50%

WWTP CAPACITY OF
RATED POWER

25%

REDUCTION OF RATED
POWER CONSUMPTION PER 1 M3

Il
At the present time negotia-
tions with the National Water
Company are going on
transfer of Manfouha WWTP

operation and maintenance
to ECOS Saudi.

EFFICIENT SOLUTIONS
FOR POWER CONSUMPTION

With upgrading of the Plant
capacity by 25% and improvement
of TSE quality several times, the
rated power consumption was
decreased by more, than 25%. In the
Year 2015 the total power saving was
more, than 11 million kW/h, compar-
ing with 2013.

ECONOMIC EFFICIENCY

Possibility of treated water reuse
for irrigation since November 2015
provided remarkable economic
effect. Our calculations show, that
if all treated water is sold to
consumers, it will reimburse all
expenses for Manfouha Improve-
ment Project during 1.5 - 2 years.
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PROJECTS
DELIVERED
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MEGAPOLIS®
PROJECT

Rapid growth of the urban population
necessitates construction of new res-
idential buildings or even entire res-
idential districts. Yet the conditions
of the utility infrastructure limit the
development possibilities for many
reasons, the main one being removal
of sewage. An ECOS Group innova-
tive development consists of the new
generation Megapolis® Plant with
zero emissions, designed for waste-
water treatment in places where it is
impossible or not economically fea-
sible to connect to existing networks.

ZERO EMISSIONS

The Plant is extremely
compact and enclosed to
the maximum: all treatment
processes, sludge treat-
ment, auxiliary operating
areas and services are lo-
cated in the same building,
this allowing the construc-
tion area to be reduced

to a fifth or a sixth. Air
purification is carried out
by electric charge action
on gas molecules, which
are subsequently captured
and neutralised by special
filters.

Environmental pollution is
thus reduced to zero and
the sanitary protection
zone to a minimum.

ECOS Group. Company Profile

B N

Megapolis® STP design

ECONOMIC
EFFICIENCY

The compactness of the
Megapolis® Plant and
reduced sanitary protection
zone allow the building
construction area to be
minimised and the plant to
be located almost any-
where within a residential
area. The area released can
be used more efficiently.

Clear thinking. Clean life. Pure technologies

Reduced length of ons-

ite utilities and number

of pumping stations cut
costs for construction and
power consumption for
pumping. The resulting
treated water may be used
for economic purposes and
for industrial water supply,
this providing additional
economic benefit.

Sludge dewatered at the
plant after special treat-
ment may be used as:

O fertiliser for agricultural
purposes;

O biofuel.

<

Megapolis® WWTP
interior design
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Megapolis® WWTP design
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Megapolis® WWTP
interior design
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Megapolis® WWTP design

\4

INNOVATION

Megapolis® Plants are truly
innovative solutions in the
field of wastewater treatment,
in terms of both applied tech-
nologies and business model.

The innovativeness of Megap-
olis® Plants is achieved by the
following characteristics:

COMPACTNESS

All the processes of wastewa-
ter treatment, sludge treat-
ment, auxiliary operation and
service areas are located in the
same building, and the area of
construction and the sanitary
protection zone are reduced to
a fifth or a sixth (compared

to the standard arrangement).

GREEN OPERATION

The Plant treats all resulting
pollution, thereby precluding its
discharge into the atmosphere.

COMPLETE
AUTOMATION

Operation of the plant may

be controlled even via the
Internet (however, if necessary,
control can be switched to
manual mode at any time).

CUSTOMISATION

A wide variety of architectural
and building solutions can

be used in the design and
construction of the plant. For
example, a Megapolis Plant
may be rectangular, this being
dictated by economic
efficiency of the solution to
enclose (localise) only highly
contaminated areas of waste-
water treatment Llines.

ENVIRONMENTAL
COMPATIBILITY

Megapolis® Plants with
zero emissions have mini-
mal environmental impact,
in contrast with standard
treatment plants that have
open systems of aeration,
sedimentation tanks and
sludge pits. All stages of
the wastewater treatment
processes are localised
inside the plant and harm-
ful emissions are treated
and not released into the
atmosphere, making the
Megapolis® Plant the most
environmentally friendly.
The level of treatment is
very high and the resulting
water can be used for many
purposes, including wash-
ing streets and watering
green spaces.

TECHNOLOGIES

Basically the classical cycle
of wastewater treatment is
used in Megapolis® Plants:

O mechanical treatment;

O full-scale biological
treatment;

tertiary treatment;
disinfection;

treatment of resulting
sludge.

Operating and auxiliary
areas, as well as service facili-
ties, are optimally

located inside the plant.

A guaranteed stable degree
of wastewater treatment is
already provided for in the
basic design. Use of option-
al solutions such as MBR
Technology allows the list of
options for reuse of treated
water, from irrigation to in-
dustrial and other engineer-
ing purposes, to be extended.

ARCHITECTURE

The diversity of the archi-
tectural solutions allows
Megapolis® Plants to be
introduced into any urban
or natural landscape. At

the construction stage, the
client may choose one of
the designs developed by
the Company or use its own
design. It is no exaggeration
to say that there have never
been any plants with similar
architecture and interiors
on the market. Depending
on the client’s request, any
modern decorative solu-
tions may be used in the
interior design @

M-5 M-10 M-15 M-30 M-60
Capacity, m*/day 5000 10 000 15000 30000 60 000
Plant diameter, m 34.2 43.0 48.0 65.0 87.0
Plant depth, m 9.6 9.6 9.6 9,6 9.6
Plant height, m 12.3 9.3 9.3 9.3 9.3
Sanitary protection zone, m 50 -100
B e w oW W W
Energy requirement, kW h/m? 0.65 0.6 0.58 0.5 0.5

NOTE! Only basic parameters are indicated. Correction is required for each individual project, cor
sidering the local conditions and the Client’s specific requirements.

Megapolis® WWTP Megapolis® WWTP
interior design interior design
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MONOBLOCK

New design developed by ECOS Group -
Monoblock provides optimization of capi-
tal and operation cost. All process stages
are arranged in a compact way inside one
process block with minimum length of the
engineering networks. This saves expenses
during construction and operation, water
transportation expenses are remarkably

One integrated block allows
to reduce the capital cost by 30%

>>

The tanks have GRP covers

reduced. TECHNOLOGIES
Conventional treatment
INNOVATION ENVIRONMENT DESIGN SPECIFIC ECONOMIC ijage“reapp“e‘j "
onoblock WWTP:
FRIENDLY FEATURES EFFICIENCY
O mechanical treatment;
Monoblock solution is Monoblock type WWTP The Plant design looks O Arrangement of all O complete biological

process tanks inside one treatment;
integrated block results in

sufficient reduction of the
Plant footprint. o disinfection:

like one integrated block,
containing process
building and lines of
process tanks. The
process building is
divided by partitions into O Capex saving for O sludge treatment.
several zones, each one construction of the

has minimum impact on
the environment,
compared with the
conventional type with its
open aeration basins,
clarifiers and sludge beds.
The design allows to place

innovative as design and

also as process applied .
O deep tertiary treatment;

COMPACTNESS

All process tanks and
Plant building containing

A

Process tanks lines

auxiliary operation zones,
office and service areas
are arranged in one block.

all bad odor zones in one
location and thus to
enable its collection and

designated for specific
process equipment.
Process tanks are also

building and all process
tanks is about 30%

The process tanks have purification. High TSE divided into several parts O The cost price of Tm3 of
GRP covers to prevent quality allows to reuse the in accordance with the TSE is 30-40% less,
from bad odors and noise. treated waste water. applied process chart. compared with conven-
Each tank has GRP cover tional WWTP’s.
to prevent from hazardous - - - - - R R - .
AUTOMATION p ! MB-10 MB-20 MB-30 MB-45 MB-60 MB-70 MB-140 MB-210 MB-280
emissions. O  Treated waste water fits :
Automation level may For reuse in irrigation, Capacity, m*/day 10000 20000 30000 45000 60000 70000 140000 210000 280000
have various options, from industrial and municipal Plant footprint, m 50/34  68/50  48/126  72/126  96/126  60/205 120/210 180/215 240/220
local to fully automated, purposes
depending Zn Client’s Depth of process tanks, m 7 7 7.5 7.5 7.5 6.5 6.5 6.5 6.5
budget. O Dewatered sludge Height of process buildings, m 6 6 6 21 21 21 9 9 9 9
(75-80% humidity) can be ' '
used as fertilizer, biofuel Estimated installed power 104 212 424 550 825 100 107 2214 3321 4428
. . for process needs, kW
or construction material.
SINGLE BLOCK ALLOWS TO REDUCE Rated power consumption 0,5 0,5 0,5 0,44 0,44 0,44 0,38 0,38 0,38 0,38
SLUDGE DEWATERING TILL CAPITAL CONSTRUCTION COSTS for treatment, kW/m3
Rated construction cost, 650 637 610 585 545 505 480 400 400 400

USD for 1m3/day capacity

0%:="% @ 30%

NOTE! The Table indicates basic parameters. |t should be amended for each specific project, considering local conditions and Client requirements.
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REUSE OF TREATED

WASTE WATER

Woaste water, when properly treated,
can be converted from huge global
problem into precious resource with
great useful potential and benefits,
like:

electric power;

thermal power;

organic fertilizer;

pure water for various purposes.

O O O O

Pollution of fresh water
sources and dry climate in
many regions of the world
create the main problems
with water supply. The
situation is aggravated by
vast growth of population
and industrial activities, as
well as by other factors,
including problems with
waste water treatment
systems.

ECOS Group has developed
integrated solutions for
waste water treatment with
the purpose of treated water
reuse for industrial, munici-
pal and agricultural purpos-
es.

FEED OF WATER
BEARING FORMATIONS

Method of feeding water
bearing formations with treated
waste water is one of the
efficient ways for improvement
of water supply in the territo-
ries suffering from fresh water
deficit.

This method is based on
infiltration of water from
water-storage basin through
underground sand layers, which
are acting like natural filtration
material and purify water from
bio-degradable organic materi-
als. After such natural filtration
water can be extracted on the
surface through water wells and
used for irrigation of parks and
green zones, as well as for
industrial enterprises.

WASTE WATER
AS RESOURCE
FOR PARKS AND
GREEN ZONES

Waste water is considered as
precious resource for irrigation
of parks and recreation areas.
Artificial basin filled with
treated waste water can be
used for green zones irrigation.
Dried sludge produced at
waste water treatment plants is
also valuable material for
creation of good fertile soil.
Waste water potential in hand
gives opportunity to create
green parks with beautiful
landscapes and fountains, using
water from water-bearing
formations.

ECOS Group. Company Profile

Acrtificial

water basin

sand layer

Filtering _J

Water

bearing sand

’

ate

resisting bed

Clear thinking. Clean life. Pure technologies

-

Pump station
Well T

A

Feed of water bearing formations




CONTAINER
PLANTS WITH

IBR® TECHNOLOGY

ECOS Group. Company Profile

Clear thinking. Clean life. Pure technologies

PURPOSE KNOW-HOW: BENEFITS BASIC TECHNICAL SPECIFICATIONS
IBR® TECHNOLOGY
. Model E-50 IBR E-100 IBR E-150 IBR
Super compact container O lowratioof BOD : N The IBR® technology relates O A high quality of The plant consists of one
plants with IBR® (Imme in incoming wastewater, to methods of wastewater treated waste water container with processing Maximum capacity, m*/day 50 100 150
bilised Biofilm Reactor) of 3-4:1or less. treatment by biofilm micro- allows reuse for industrial equipment and a concrete Container overall dimensions L/W/H, m 6/2,4/2,6 12,2/24/2,6  12,2/2,4/2,6
Technology perfectly solve flora attached to an inert or irrigation purposes. underground tank topped
the problem of treating immobile carrier, patented . by a slab. This solution Approximate dimensions 7/3.5 1513 1513
municipal and industrial Plants with IBR® Technology = ERSH® synthetic filling, © Stable and reliable ensures reliable perfor- of construction site, L/W,m P / /
wastewater, which is charac- are SUCCESSFUI.l.y used for which is placed inside the wastewater treatment man nd ration
’ s ” is provided by the IBR® ance and easy operatio Effective capacity of underground
terised by: treating “non-standard vessel (reactor). of treatment facilities. 3 2 27 86
; > . Technology. concrete tank, m
) ) industrial wastewater with
o !’ngh daily and §easonal a high concentration of ni- The ERSH® filling has O Modular-packaged The modular-type solution Quality of treated wastewater 10/10 10/10 10/10
inflow fluctuation; trogen impurities followed  a welldeveloped surface, solution 95% factory allows the requisite per- as for BOD and SS, mg/dm?
O fluctuations in the pol- by reuse of the treated providing for a high density ready for commission- formance to be attained by Energy requirement, kW h/m? 168 113 1.04

lution load over a wide
range;

O low concentrated waste-
water;

wastewater in the following
industries:

O food processing industry;
O gas-processing industry;

O fertiliser plants.

In addition, plants of this
series can effectively
resolve the problem of mu-
nicipal (domestic) waste-
water treatment for small
settlements and compact
temporary residences away
from the centralised sewer-
age system.

1B

TECH

of attached microorganisms
and, consequently, a high
rate of biodegradation of
organic impurities in the
system. The attached mi-
croorganisms have a higher
concentration of biomass
and higher activity than

the activated sludge and
MBBR systems (Moving
Bed Biofilm Reactor) and
IFAS (Integrated Fixed-Film
Activated Sludge).

ing minimises construc-
tion work on the site.

O All equipment operates
automatically. Con-
stant operation is not
required.

O Reservoirs and pipes are
made of durable stain-
less steel.

Low operating costs.
Minimum maintenance.

Suitability for load
fluctuations. The flow
of treated water and

the pollution load

can be increased and
decreased without
damaging the treatment
quality.

O Standard shipping con-
tainers, this reducing
shipping costs.

treatment facilities through
use of several sets, as well
as a stepbystep increase in
capacity &

NOTE! Only basic parameters are indicated. Correction is required for each individual project,

< A

considering the local conditions and the Client’s specific requirements.

Container plant with IBR

Container plant with IBR

technology, E-150 IBR. technology, E-150 IBR
Top view ; ;
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E-150 IBR®
CONTAINER
PLANT

Filter with an ERSH® Collecting trays ~——— Balancing tank

synthetic filling and
collecting tray

Aerobic digester

Primary sedimentation
tank with the branded
sludge separation
Bioreactor and uag psystlem Balancing tank
regeneration system stirring-up system
Airlift Tank with Equalised waste
BINGSTI chemical supply system

i

i o ) —— 'I] v P
(NN

Ultraviolet wastewater Chemical uni
disinfection unit emical unit

Air blower

Air distribution system

Self-cleaning Screening
device (mechanical treatment)

Control cabinet

Pressure mixer
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CONTAINER
PLANTS WITH
LBR® TECHNOLOGY

PURPOSE KNOW-HOW: BENEFITS FLEXIBILITY
LBR® TECHNOLOGY OF MODULAR _
SOLUTIONS TECH
Container Plants with LBR®  The LBR® technology relates O Stable and high quality O Reduced space We have developed four process tank volumes and All variations by type series are presented in the

(Laminar Biological Reac-
tor) Technology are

the optimum solution

for municipal (domestic)
wastewater and wastewater
similar in composition of
settlements with a popula-
tion from 1.5 to 50 thou-
sand of reference residents.

Process flow considers
local factors, ensuring
highly efficient treatment

to methods of biological
wastewater treatment by
free-flowing activated
sludge, whereby the quality
of the treatment is achieved
by means of a uniformly
(laminar) distributed pro-
cess load during 24 hours at
all facilities.

A unique feature of the
LBR® Technology is that,
if the sludge operating,

treated water.

O Possibility of reusing
the treated wastewater
(industrial or irrigation
needs).

O GLS Aeration Tank
made of enamelled
steel can be quickly
assembled on site.

O Reduced power
consumption.

occupied by treatment
facilities.

O Low operating costs.

Minimum maintenance.

Standard shipping contain-
ers (20" and 40’ Open Hard
Top) are used, which cuts
shipping costs.

Container Plants with LBR®

principal modules of such
treatment plants to vary
the complex performance
merely by adjusting the

Plant Model  Underground concrete tank, V, m®

amount of equipment.
This approach has made

it possible to minimise the
plant footprint and to cut
operating costs.

Land GLS tank, V, m?

table. In this respect, the solutions are so flexible

that we can provide for intermediate capacity
ranges of 1000 m3/day and 3 000 m?/day with
minimum modifications. At the same time,

the high treatment quality, low operating costs

and small footprint are guaranteed @

Container with equipment,
Open Hard Top, (pcs.)

Complex capacity, m®/day.

Technology look like a set 112 80 40" (1) 200
ion i - O Ease of control and e E-300LBR
facilities and reduced costs  concentration in the aera ase of controtan consisting of a land storage 163 155 40° (1) 300
for wastewater treatment. tion tank is increased, the maintenance. >
Such f include a high cedimentation efficienc tank (GLS Tank), marine 228 155 40 (1) %00
uch factors Inctu g;, ég \ I I | ddl't' y O All equipment operates  container of 40’ Open Hard E-600 LBR 330 255 20°(h 600
tei:m:erature (up to. ) ?hso iolets utp. ne N Hon. automatically. Con- Top Standard with process w07 poye 00 500
? the wastewatedr |nlcolrn|r|\:g 5 heiahl [ ):j © r:;am 2[? w stant operation is not equipment and under- @
or treatment and a fack o &h siudge dose alows required. ground concrete tank. E-1200 LBR 572 530 40°2) 1200
fresh water sources. the aeration tank volume 807 1060 40' (4) 2400
and capital expenditures O Treatment facilities
. 1210 1600 40’ (6 3600
to be reduced. The LBR® operate under big load ' ( ),
Technology enables fluctuations (often over E-4800 LBR 1640 2120 40'(8)/20' (4) 4800
areduction in the in- a very wide fluctua- 2017 3215 407 (8)/20’ (4) 6000

stalled capacity and power
consumption, even at high
wastewater temperatures.

tion range) in terms of

wastewater flow and the

amount of impurities
within 24 hours.

>

Container plant with

LBR technology, E-600

LBR. Top view

BASIC TECHNICAL SPECIFICATIONS )

Model E-300 LBR E-600 LBR E-1200 LBR E-4 800 LBR

Maximum capacity, m®/day 300 600 1200 4800

Approximate dimensions of construction site, L/W, m 18/15 25/18 35/20 60/50

Container 40' Open Hard Top, L/W/H, m, (pcs.) 12.2x2.4x2.8 (1)  12.2x2.4x2.8 (1)  12.2x2.4x2.8 (2)  12.2x2.4x2.8 (8)

Container 20' Open Hard Top, L/W/H, m, (pcs.) - - - 6x2.4x2.5 (4)

GLS Aeration Tank @/H, m, (pcs.) 7/4.5(1) 9/4.5 (1) 13/4.5(1) 13/4.5 (4)

Effective capacity of the underground concrete tank, m* 163 330 572 1640

Quality of treated wastewater as for BOD and SS, mg/dm? 10/10 10/10 10/10 10/10

Energy requirement, kW h/m? 1.05 0.86 0.72 0.61

NOTE! Only basic parameters are indicated. Correction is required for each individual project, considering the local conditions and the Client’s specic requirements.

36
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Container plant with LBR
technology, E-600 LBR
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CONTAINER
PLANT

Sodium hypochlorite Control cabinet
day tank
Aeration tank Industrial water Air blowers

pump station

Aeration system Ultraviolet wastewater Sludge storage tank
disinfection unit

Flow meter 4] Air distribution system Contact tank

Screening self-cleaning de- Aerobic digester
vice (mechanical treatment)

Tertiary flter with ERSH® Secondary

synthetic filling sedimentation
tank with branded
sludge separation
system

Balancing tank
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DESIGN AND
CONSTRUCTION
OF WWTP

Each project in the field
of wastewater treatment
is unique in itself. Yet,
whether existing waste
treatment facilities need
to be upgraded or new
ones built “from scratch”,
we believe it is important
from the very beginning
to determine a convenient
degree of involvement in
project implementation for
the Client.

We are ready to take respon-
sibility for the project as a
whole, from formulation of
clear performance targets for
the project and to operation
and maintenance of construct-
ed treatment facilities.

Drawing on our own
experience and summa-
rising global practices, we
highlight three basic forms
of cooperation that, on

the one hand, allow the
client to select and assign
to us a certain part of the
project; on the other hand,
such division does not have
a detrimental effect on
achieving the performance

targets.
Design of 30 000 m*/day
Megapolis® WWTP
at Odintsovo, Russia
- -
== -

40

BASIC DESIGN AND
MANUFACTURING
SETUP

We develop the basic
design for upgrading or
constructing treatment
facilities according

to the Terms of Reference
approved by the Client. All
key technological solutions,
including company “know-
how”, are introduced into
the design at this stage.

A specialised Construction
Company, engaged by the
Client, performs the de-
tailed design and implemen
ts it. ECOS returns to the
site only in order to carry
out process adjustment and
confirm the design param-
eters of the treated water
quality.

ECOS Group. Company Profile

EPC (ENGINEERING,
PROCUREMENT,
CONSTRUCTION)

We develop the basic

and detailed designs,

carry out construction and
installation works, supply
the equipment and perform
integrated commissioning
of treatment facilities with
subsequent start-up of the
constructed or upgraded
treatment facilities. All that
is required from the Client
is approval of the Terms of
Reference, timely financing
and supply of wastewater
for treatment by the start-
up date.

BOT (BUILD,
OPERATE,
TRANSFER)

BOT is a form of coopera-
tion that implies an actual
partnership with the Client.
This model is known and
has been used successfully
all over the world and in-
cludes design, construction,
start-up and operation of
treatment facilities during
the agreed contract term,
with subsequent transfer of
the ownership to the Client.
In this case, we undertake
even fund raising and re-
coupment of the Project is
our concern.

ECOS is ready to act as

a co-investor in such pro-
jects and to ensure invest-
ment returns within the
scheduled term &

Clear thinking. Clean life. Pure technologies

CONSTRUCTION
SITE AREA

(o)
(o)
CONVENTIONAL
TREATMENT PLANT
O Conventional treat- (o)
ment plant requires
larger sanitary protec-
tion zone.
A 4 A\ 4

MEGAPOLIS PROJECT

Five-fold reduction
of the Plant footprint.

Release of additional
area for residential
development.

Reduction of on-site
networks cutting
power consumption
for pumping.




UPGRADING
OF WWTP

State-of-the-art technology
development and the latest
energy-efficient equipment, use
of innovative solutions and suf-
ficient experience allow us to
say with confidence that existing
wastewater treatment facilities
can operate more efficiently and
investments made in upgrading
pay their way.
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Valve

Most currently operating
local municipal wastewa-
ter treatment plants need
upgrading: as a rule, they
were built a long time ago
and do not fully meet the
latest requirements. This
applies both to the efficien-
cy of wastewater treatment,
complexity of operation
and the economic com-
ponent, i.e., the costs of
wastewater treatment and
the possibility of reusing
the treated wastewater,
sludge and other resulting
products and services.

SURVEY

Any project for upgrad-

ing wastewater treatment
facilities begins with a
comprehensive survey of
the process chart compo-
nents and analysis of the
qualitative and quantitative
composition of the waste-
water. On the basis of the
survey results, our special-
ists prepare guidelines for
step-by-step upgrading of
treatment facilities without

interrupting their operation.

If necessary, we offer our
client several options.

At this stage, our engineers
together with the client
formulate the goals and
objectives of the upgrading
project. That is why this
stage is crucial and quite
time consuming.

UPGRADING
TARGETS

As a rule, the following are
the main objectives when
upgrading wastewater
treatment plants:

O greater efficiency
of treatment facilities
without additional
extension of area;

O better performance
reliability and simplified
operation;

O process control auto-

mation;

O better wastewater treat-
ment quality;

O reuse of treated efflu-
ents;

O reduced operating and
wastewater treatment
costs.

ECOS Group. Company
— -

DESIGNING

The design stage deter-
mines the implementation
methods for achieving

the objectives. In this, we
try to make full use of the
existing facilities in order
to minimise the scope of
construction and instal-
lation works and total
capital expenditure. In
other words, our approach
is not to waste funds but
concentrate on the primary
targets.

A

Upgrading of Manfouha
WWTP, 500 000 m?/day,
Riyadh, Kingdom

of Saudi Arabia

We do not offer process
solutions and equipment
for sewage treatment un-
less we are 100%
confident. All the imple-
mented developments

for upgrading treatment
facilities are checked and
their efficiency is repeat-
edly confirmed in practice.
If an innovative solution

is offered for a project, we
always recommend that the
client performs preliminary
tests of the technology at
experimental installations.

PROJECT
IMPLEMENTATION

At all stages of the project,
whether it is design, supply
of equipment, its instal-
lation or commissioning,
we strive to minimise the
Client’s risks. All core-busi-
ness departments involved
are in close contact with
the relevant client services,
ensuring transparency and
allowing full and continu-
ous control.

Clear thinking. Clean life. Pure technologies

A

Upgrading of Manfouha
WWTP, 500 000 m?/day,
Riyadh, Kingdom

of Saudi Arabia

ECOS experience gained
in implementing integrat-
ed projects for upgrading
treatment plants in Russia
and abroad, as well as the
company’s scientific and
innovative potential, make
us confident in achieving
the stated objectives and
share this confidence with
the clients @
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UPGRADING

OF WWTP

UPGRADING OF THE
AL-JAZEERAWWTP
IN RIYADH, SAUDI
ARABIA

The Client: Ministry of Water
and Electricity of Saudi Arabia

The Al-Jazeera Plant

is designed for a capacity
of 3 000 m3/day. The actual
inflow is 5 000 m®/day.

The aim of the project was

to reduce concentrations of
suspended solids and BOD
from 30 mg/L to 10 mg/L, so
the mission effectiveness

of final treatment has been
deter mined as 67% while the
plant maintains an output of

5000 m?® of wastewater per day.

The Client was offered im-
provement of the process flow
with implementation of AEF-60
anthracite and brush filters at
the final stage of treatment,
which have been specially
designed, constructed and im-
plemented on site by company
engineers.

Upon completion the project
targets were achieved and even
improved.

During the guarantee operating
period of 266 days, the aver-
aged values of BOD and SS of
the raw wastewater reached 41
mg/l and 42 mg/l, respectively,
the content of SS in the treated
effluent did not exceed 9 mg/l,
and the BOD value did not
exceed 8.8 mg/L.

®

The treated wastewater was used
for service needs, this providing
an additional economic benefit
and ensuring project payback
within one year.

Thus, as a result of plant upgrad-
ing, a double effect was achieved
by introducing innovative tech-
nologies:

O efficiency of final treatment
with respect to SS and BOD
was more than 78%;

O performance improvement

was 2 000 m3/day (170%);

O atthe sametime,the in-
crease in operating costs
amounted to only
0,03 USD/m?® (10%) =
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Upgrading of Al-Jazeera

WWTP, 5000 m?/cyT.,
Riyadh, Kingdom of Saudi
Arabia



3503 Abi Ad Darda str.
Riyadh 11352, P.O.BOX 271919

Phone: + 966 55 351-02-99
E-mail: ksa@ecosgroup.com

ecosgroup.com/en/




