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new wastewater collection systems for community expansion or to retrofit
an existing pump system.

Wesettheindustrystandardin solids-handling,emergency back-upandbypass
engine-driven pumps for all your wastewater needs. Every Gorman-Rupp
pump is factory-designed and tested for long lasting, trouble free use. Al
Gorman-Rupp pumps are backed by the best distributor network and parts
inventory in the industry. Contact your local Gorman-Rupp distributor today
for more information on our line of sewage-handling products.

VISIT US AT

|F£ T GORMAN-RUPP INTERNATIONAL GORMAN-RUPP

P.0. Box 1217 m Mansfield, Ohio 44901-1217 = USA
BOOTH A6.133/234 PH: +1 419.755.1011 m FX: +1 419.755.1266 m intsales@gormanrupp.com PUMPS

For further information please see the Advertiser Contact List on page 50



Saving Energy at the Pump with A.R.I Air Valves
‘ ‘ ; ) \ . I-I"
AN Ny

Air trapped in the pipeline creates additional friction and head losses,
resulting in higher energy consumption at the pump.

A.R.airvalves are specially designed to release this trapped air in the pipeline
systems, thus improving efficiency and reducing energy costs.
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6 Commentary

Pamelé Wolfe
Editor-in-Chief

Cities invest in water-
energy solutions for
future growth

“In order to provide
modern, affordable
and environmentally
sound energy and
drinking water
services for all, we
need a sustainable
approach to the
management of
both freshwater and
energy resources”

UN Secretary-General
Bann Ki-moon

wimming in urban waters — harbors, rivers,
lakes — is a risky venture in most metropolitan
areas. Murky, surface water contaminated
with stormwater runoff, industrial wastewater
discharges, and sewage limits swimming to
public pools or coastal beaches and freshwater lakes
in more pristine environments. Fortunately, pollution
is no longer considered the inevitable price to pay for
economic growth and prosperity, particularly in areas with
limited freshwater resources. Political and industry leaders
are starting to realize the far-reaching economic and
quality-of-life benefits of clean urban water resources.
In this issue’s cover story, “Reclaiming waters to
revive city life,” Wiliam Mengebier illustrates this growing
trend. The Danish city of Copenhagen transformed
its waterfront into a vibrant, trendy hub of recreation
and tourism by modernizing its sewerage system and
installing real-time control technology to make the harbor
water safe for public swimming. Investing in sustainable
solutions and infrastructure to improve water resource
management was key to the area’s economic revival.
Water shortages and tight budgets are driving
governments to implement sustainable practices and
adopt technological solutions, including water recycling,
water reuse, and stormwater management, to meet
growing demands for water supplies. Examples in China,
France, Portugal, Spain, and United Arab Emirates, the
author provides, show how some cities are conserving
water, reducing carbon footprint by producing biogas
from sludge, and purifying effluent to augment and
optimize their scarce water resources.

2014 UN Report on water-energy nexus

The world’s limited freshwater resources are under
increasing risk due to increasing demands, population
growth, climate change, pollution, and rising energy
consumption. Yet global water demand is projected to
increase by 55 percent by 2050, while energy demand
is forecast to grow by one-third by 2035, according

to the fifth edition of the United Nations World Water
Development Report, released on March 21, 2014.
Energy production is water-intensive, responsible for an
estimated 15 percent of water use worldwide, according
to the International Energy Agency.

In the preface of the report, UN Secretary-General
Bann Ki-moon writes, “Water and energy can drive
economic growth and improvements in human health.
They are enablers for poverty reduction, job creation,
women’s empowerment and human well-being in
general... In order to provide modern, affordable and
environmentally sound energy and drinking water
services for all, we need a sustainable approach to the
management of both freshwater and energy resources.
This calls, in turn, for far greater coordination.”

The sustainability of both water and energy resources
has become a major global concern, the report notes,
which has led many countries to recognize the need to
decouple water use from energy generation. More simply
put, more countries worldwide are trying to find ways to
generate power using less water. And more countries are

investing resources in water use efficiency and renewable
energy. The UN report provides real-life examples of
solutions and strategies in five global regions. Several of
these are briefly mentioned to illustrate how government
authorities can achieve sustainable goals.

In Vienna, Austria, renewable energy is produced in
the city’s drinking water conveyance pipelines and at
Ebswien, the main water resource recovery facility that
purifies 220 million cubic meters of sewage per year. Two
long-distance pipelines convey mountain spring water
by gravity to supply the city with drinking water. Turbines
installed in 14 drinking water power plants located in the
metropolitan area generate more than 65 million kilowatts
per hour of electricity annually, enough to operate the
system, and reduce water pressure to protect the city’s
water supply infrastructure.

Energy self-sufficient until 2020, the Ebswien facility
also produces a surplus of energy, 15 gigawatt hours
annually, by using a combination of renewable energy
technologies, including hydropower, wind power, solar
energy, and methane recovery during treatment.

In northern Mexico, the Los Alisos Wastewater
Treatment Plant will be nearly energy independent upon
completion in early 2014 of a US$5-million solar panel
farm, according to the National Water Commission of
Mexico (CONAGUA), which has played a key role in the
design and implementation of the project. The water
resource recovery plant services 70,000 people in the
Nogales area and discharges effluent for irrigation and
aquifer recharge. It is the first project of its kind in Central
and South America.

Following the March 11, 2011 Great East Japan
Earthquake and tsunami that devastated coastal
communities and damaged the Fukushima Daiichi
Nuclear Power Plant, the Japanese government set a
goal to tap the energy potential of municipal sewage
sludge and worked quickly to locally produce energy
for local consumption.

According to the Japan Sewage Works Association,
the use of biogas and biochar-derived from municipal
sewage since then has significantly reduced greenhouse
gas emissions and the amount of sludge that needs
to be disposed by the city. In Kobe, six water resource
recovery plants generate 37,000 cubic meters of
biogas, which is used to power plant operations, fuel
vehicles, and augment the city gas supply. Kobe biogas
needs further refining to use as auto fuel, so the city,
in a research partnership with Kobelco Eco-Solutions
Co., Ltd. and Osaka Gas Co., Ltd. built a municipal gas
conversion facility. Also, the research group modified
the process to improve the quality of Kobe biogas to the
same level of city gas. City authorities are committed
to using 100 percent of its city-produced biogas for
local use.

Compared with the goals of safe drinking water
and sanitation for all, swimming in city harbors may
seem like a low priority to many. However, water and
energy solutions integrated into city infrastructure
can significantly improve the quality of air and water
resources shared by all of us.
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8 Global News

Singapore TechXchange —
matching iInnovators with
INnvestors and partners

The Singapore TechXchange,

a one-day conference on water
technology innovation and
commercialization, will take
place on the first day of Singapore
International Water Week, held
from June 1-5, 2014. Singapore’s
Environment and Water Industry
Program Office and the Public
Utilities Board (PUB) will host
the event.

TechXchange will showcase
innovative technologies and
business models, and provide
a forum in which water-tech
companies from Singapore and
around the world can meet and
network with potential partners —
international companies, venture
capitalists, and strategic investors —
to accelerate the commercialization
of advanced water-tech solutions.

PUB Chief Executive Chew Men
Leong will deliver the keynote
address “Singapore’s vision for
innovation in water.” The plenary
session establishes the main
theme of the event — “Innovation
to commercialization and
internationalization.” Chaired by
XPV Capital Managing Director
David Henderson, speakers from
leading water companies such
as Xylem, USA; Veolia, France;
Electroscan, USA; and Mekorot,

Israel will address the challenges
in taking innovative solutions to
market.

Following the plenary session,
select water-tech companies in the
field of next-generation membranes
and advanced biotechnology will
present brief snapshots of their
technologies and solutions to a
panel of investors. These include
water-tech startups Cerahelix,
USA; Lentikat, Czech Republic;
Aquaporin Asia and Ceraflo of
Singapore; and Baleen Filter,
Australia.

Several roundtable discussions

hosted by leading industry experts
will also be held on the topics of
wastewater treatment and reuse;
convergence in the oil and water
industries; low-energy desalination;
and the smart technology
revolution.

BlueTech Research will present
the Disrupt-o-meter Award to
the company voted as the most
innovative, disruptive technology,
and the BlueTruffle Award to the
company voted as to have the
strongest go-to-market strategy.
For more information, visit www.
techxchange.rethinkevents.com.

Biogas upgrade facility under negotiations

Anaergia Inc. and Grannus LLC
will enter negotiations with the
Arizona’s Pima County Regional
Wastewater Reclamation
Department to design, build,
finance, own, and operate a large-
scale, biogas-upgrading facility.
The facility will produce clean,
renewable biomethane.

The majority of biosolids
generated from these operations
are transferred to a centralized
wastewater biosolids handling
and treatment facility — located at

the Tres Rios Water Reclamation
Facility. Anaerobic digesters
process the biosolids, producing a
continuous supply of digester gas,
which is currently flared.

“Flaring the biogas is not the
best use of this resource from
an environmental or ratepayer
perspective,” said Jackson Jenkins,
director of the Pima County
Regional Wastewater Reclamation
Department. “This project will
leverage innovative technologies
and practices of the private sector to

help us accomplish the mandate set
out in our System-Wide Biosolids
and Biogas Utilization Master
Plan.”

The project’s primary goal is
to use biogas to generate revenue
and offset treatment costs. The
department created a long-term

partnership with Anaergia (Ontario,

Canada) and Grannus (Arizona,

United States) to deliver and operate

the biogas upgrading facility, and
market and sell the commercial
biomethane product.

Amiad wins Angolan
filtration project

The Mitrelli Group awarded a
US$1.1-million contract to the
Israeli company Amiad Water
Systems to supply and install
50 containerized drinking water
filtration systems, as part of
Mitrelli's Water for All project in
the Angolan province of Moxico.
Based in Israel, Mitrelli designs,
implements, and executes large-
scale turnkey projects.

Amiad will commission the
filtration systems, which will be
central to the project solution that
requires water to be pumped
from the local river to supply
clean water to the villages in
Moxico and Kuanza Sul. Amiad
CEO Arik Dayan reports that the
project is expected to reduce
water-borne diseases among the
local population and enable water
to be accessed at various points
within the village rather than being
collected, and physically carried,
from a distant water source.

The solar-powered filtration
system will use minimal chemicals
and will require minimal mainten-
ance. Each system includes
deep bed media filters, chemicals
dosing pumps and disinfection
units. The Water for All initiative
will provide full water infra-
structure to villages in three
Angolan provinces. Amiad
will also supply, install, and
commission 50 systems in two
other provinces.

Tokyo Waterworks starts
up mini-hydro plant in
pump station

In October 2013, the Tokyo
Metropolitan Waterworks
Bureau in Japan completed
construction and started up a
mini hydropower facility at the
Kasai Pumping Station. The
facility is the first owned by Tokyo
Metropolitan Government to sell
all generated electricity through
Japan’s renewable energy feed-
in-tariff scheme.

The feed-in-tariff system
requires electric utilities to buy
electricity generated from renew-
able energy sources (such as
solar, wind, and hydro) for a
specific time period, at a
minimum price determined by
the national government.

Although conventional
hydroelectric power systems
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use water pressure created by a
difference in elevation to generate
power, this hydropower plant uses
pressure created when water is
directed from the water treatment
plant to the distribution reservair.
With a maximum 340-kilowatt
output, the plant is expected to
produce about 1.4-million kilowatt-
hours of electricity annually — which
is enough to power about 420
ordinary Japanese households.
The Tokyo Metropolitan Govern-
ment will sell the power to a new
power producer and supplier,
Summit Energy Corp, instead of
an existing major power company.
The project is expected to reduce
carbon dioxide emissions by
approximately 530 tons annually.
The government hopes to
promote renewable energy
based on a cost-effectiveness
approach, which contributes to
environmental-impact reduction
and a stable energy supply.

IDE opens Chilean office
IDE Technologies announced its
expansion in the Latin American
water industry with its new office
in Chile, headed by Rodrigo Turra
as the country sales director. Chile
is the world’s leading producer of
copper, and with the expansion of
new mines there is an increased
need for water in areas with
water scarcity. By increasing its
presence in Chile, which has a
strong economy and high external-
investment rate, IDE plans to help
meet this need through projects
that desalinate seawater on the
coast and pump the water to the
mining operation.

Mr. Turra plans to increase
awareness and sales throughout
Latin America for IDE’s small-to-
large-scale membrane and thermal
desalination solutions, and industrial
water treatment solutions. Prior
to joining IDE, Mr. Turra served
as a business development
manager for new business in Chile
— generating more than twenty
seawater desalination and water
reuse project opportunities.

ADB loans fund Nepal
water projects

The Asian Development Bank
(ADB) plans to provide an addi-
tional US$25-million loan to the
Government of Nepal to help
complete the Melamchi tunnel and
alleviate a severe water shortage in

Kathmandu Valley.

“Once completed, Melamchi
tunnel will be a lifeline for the
people of the Kathmandu Valley,
said Manoj Sharma, Senior
Urban Development Specialist in
ADB’s South Asia Department.
“The tunnel will not only bring
the people of Kathmandu more
clean water, but also support
other downstream water supply
and wastewater projects in the
Kathmandu Valley.”

More than 2.5 million people
in Kathmandu Valley have lived
with inadequate and unreliable
clean water supplies — resorting
to bottled water, collecting rain-
water, or driling wells that lead
to increased pollution and falling
water in key aquifers.

In February 2008, the bank
approved a restructured $137-
million loan for the then $317-
million Melamchi Water Supply
Project, but the completion was
delayed by political and economic
uncertainties in Nepal, changes
to the project design, and most
recently, the need to find a new
contractor to complete tunnel
construction. The bank’s additional
funds — along with $13.1 milion
from the Government of Nepal
—mean the overall cost is an
estimated $355.4 million.

Cooperativa Muratori e
Cementisti di Ravenna, an Italian
construction firm, is contracted
to complete the 27.5-kilometer
Melamchi tunnel by the end of
September 2016. The tunnel wil
take 170 million liters of water
daily from the Melamchi River to
Kathmandu. A water treatment
plant to treat the Melamchi tunnel
water flow, financed by the
Japan International Cooperation
Agency, is under construction
on the outskirts of Kathmandu in
Sundarijal.

Improvements to the
Kathmandu Valley water trans-
mission and distribution network
began as well — with a 2011
$80-million ADB loan. The network
will take water from the treatment
plant to households, reducing
water lost to leakages. In April
2013, the bank approved another
$80-million loan to expand and
rehabilitate the sewerage network
and build Kathmandu Valley
wastewater treatment plants to
deal with more than 90 million liters
of wastewater per day.
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10 Global News

Field Notes

T3

Algeria

In July 2014, the UK-based
Biwater will begin work on a new
water resource recovery facility in
Constantine, serving a population
of more than 100,000. The
treatment plant will incorporate
pre-treatment, low speed aerators,
clarifiers, and sludge dewatering
by belt filters.

According to Biwater General
Manager (Algiers) Mohammed
Allouani, the company has similar
wastewater treatment works in
Zéralda, Ain-Oulmene, and Salah
Bey in Algeria. In November 2013,
Biwater was awarded a ductile
iron pipe contract — supporting
efforts to improve supplies of
potable water to Setif City, which is
located near Constantine.

=

Brazil

Sulzer supplied aeration, mixing,
and pumping equipment to a new
water resource recovery plant

in Campos do Jordao, Brazil.
Inaugurated in March 2014, the
wastewater treatment plant is the

Milestones

first in the city — a popular tourist
destination in Brazil, approximately
180 kilometers east of Sao Paulo.

The plant is one of the most
comprehensive wastewater projects
in which Sulzer supplied a total
package to the treatment plant and
connected lifting stations. Sabesp,
the public water and wastewater
utility in the State of Sao Paulo,
and Araucéria Saneamento SA, a
consortium of private companies
headed by GS Inima Brasil, formed
a partnership to build the facility.
The new plant uses biological
treatment processes with activated
sludge followed by ultrafiltration
membranes.

The scope of supply comprises
four Turbocompressors type ABS
HST 9000, approximately 3,000
fine-bubble disc diffusers, eight
submersible mixers type ABS RW,
and 13 sewage submersible pumps
type ABS XFP.

China

Sembcorp Industries of Singapore
will double industrial water capacity
in Jiangsu province by expanding
the capacity of the Nanjing Chemical
Industrial Park (NCIP) water plant

from 120,000 to 240,000 cubic
meters per day. Sembcorp NCIP
Water, a 95-to-5 percent joint
venture between Sembcorp and
NCIP Utilities Co., will undertake the
expansion project, scheduled for
completion by mid-2015.

Present in the Nanjing Chemical
Industrial Park since 2005, the
Sembcorp Group will serve the fast-
growing water needs of customers
in the industrial park while limiting
environmental impact, Sembcorp
China CEO Alan Yau says.

Germany

The GEA Westfalia Separator
Group was awarded the TUV
certificate for energy-efficient
production, according to DIN EN
ISO 5001, a new standard for
energy management systems. TUV
is an independent German technical
inspection association that provides
certification for international
standards.

GEA reports that it complies
with the government energy and
environmental policies that seek
to reduce the primary energy
requirement in Germany 20 percent
by 2020.

“In line with our holistic energy
management system, we have
plans to continuously boost
efficiency by at least 1.5 percent
every year and to reduce carbon
emissions by at least 1.5 percent
in relation to production volumes,”
says GEA Plant Manager Ludger
Reckmann in Oelde. He explained
that the cost reductions, resulting
from less energy consumption
and a possible exemption from the
EU levy, improve the company’s
competiveness. GEA invested
in its own combined heat and
power plant in combination with
an absorption refrigeration system.

4
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Saudi Arabia

Toray Industries, Inc. and
Abunayyan Holding launched Toray
Membrane Middle East LLC —a
joint venture that will manufacture
and sell water treatment
membranes and provide technical
services. The new company plans
to construct a production factory,
located in Dammam 3rd Industrial
City in the Kingdom of Saudi
Arabia, and will begin production
of reverse osmosis membrane
elements in 2015.

The global consultancy CH2M
HILL appointed Gareth Heatley
as the managing director for
water in Europe. In his new role,
Gareth will lead the company’s
water market on major projects in
the European region — including
the Thames Tideway Tunnel
project and a diverse flood-

risk management and water
portfolio. With almost 25 years of
experience in the water sector,
Gareth started his career as a
river and coastal engineer in
1990, worked as a Halcrow
project engineer in 1995, and
has taken lead roles in flood
management programs. At
CH2M Hill, Gareth also served

in the European region as senior

projects director and as operations
director for water in the UK and
Europe.

network management from reactive
to active on a highly cost-effective
basis.

The UK intelligent-pipeline
monitoring company Syrinix
appointed Paul Norman as
business development manager.
Norman has more than 17 years

of experience in developing and
providing technical solutions for a
number of industries including the
utility sector as well as fixed-line and
satellite communications. He will

be based at Syrinix’s headquarters
at Hethel Engineering center,
Norwich. According to Syrinix, its
products focus on improving the
risk management of water pipelines
and to helping utilities move their

Armstrong Fluid Technology
promoted Wayne Rose to the
position of global marketing
manager of pumps. He is
responsible for marketing the
Armstrong portfolio of pumps,
Suction Guides, and Flo-Trex valves
on a worldwide basis — with an
emphasis on the company’s Design
Envelop pump models.

Since joining Armstrong 15
years ago, Rose has served in a
number of roles — including product
manager and marketing director
(UK and EMEA), with responsibility
for branding and communication.

Most recently, he headed
manufacturing and technical
services operations at Armstrong’s
factory in Manchester, UK.

Correction

The January/February 2014
issue of World Water incorrectly
reported that Stuart Widdowson,
who was appointed business
development manager of

the UK-based ARM Group
Limited in December 2013,

will be responsible for sourcing
and delivering over 60 mine
wastewater treatment systems
in England, Scotland, and Wales.
In fact, this responsibility was
included in his previous position
with the Coal Authority.
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Water quality solutions are helping cities around the world
improve water resource management. Veolia Water Solutions
& Technologies was recently interviewed on the company’s
technological solutions that have played a role in the current
revitalization of urban areas. William Mengebier reports.

—seclaming

waters 1
revive City life

Perched on a rock on the edge of Copenhagen’s
harbor, the Little Mermaid has gazed toward
shore for more than 100 years. According to the
fairytale on which this world-famous sculpture
is based, she is drawn from the sea each day in
hope of seeing her true love, the prince, once
more. Until recently, another motivation might
have been escaping from the filthy waters.

For many years, the harbor, contaminated
with sewage and industrial wastewater
discharges, had been considered a public health
hazard and was closed to swimming. Now,
following a major modernization of the city’s
sewer system and installation of state-of-the-art
control systems, Copenhagen’s waters are safe
for humans. The harbor has become a tourism
and recreation hub and its revitalized waterfront
neighborhoods are vibrant and trendy.

Copenhagen is just one of an increasing
number of examples of the technology and
infrastructure investments being made by cities,
as they confront the increasing pressure placed
on water resources by skyrocketing urbanization.

Booming cities, water worries
According to the United Nations Department of
Economic and Social Affairs, urban populations
worldwide are growing at a rate of two people
per second. Within two decades, nearly 60
percent of the world’s population will live in
cities. In the developing world, urban areas gain
an average of five million residents every month.
Exploding population growth — in cities and
in general — is placing unprecedented strain on
resources. Especially ensuring adequate water
and sanitation.

While urbanization brings opportunities
to improve water resource management and
increased access to drinking water and sanitation,

population growth is outpacing the ability to
devise solutions, according to the United Nations.
In the past decade, the number of urban dwellers
who lack access to a water tap in their home or
immediate vicinity has risen by an estimated 114
million — while the number of those who lack
access to the most basic sanitation facilities has
risen by 134 million. The resulting impacts can
be measured in both human and economic terms,
through increased disease and lost productivity
of people too sick to work.

Cities in developing countries, while not faced
with the same lack of basic human infrastructure,
nonetheless face pressures to optimize their
water resources. Strained public finances, water
shortages, and wasted economic opportunity are
all driving implementation of more sustainable
practices — such as recycling and reusing
water, finding solutions to prevent stormwater
contamination, or maintaining public bathing
and lake resources vital to quality of life and
local economies.

Keep swimming safe

Around the world, cities are looking to new
technological solutions to improve water resource
management. For example, Copenhagen’s

success in making its harbor safe again for public
swimming was made possible through a multi-
year investment in modernizing its sewage system
and the installation of large storage tanks. Water
resource recovery plants are now equipped

with STAR® Control systems from Kruger, a
subsidiary of the French water company, Veolia
Water Solutions & Technologies. This real-time
control system minimizes sewer overflow by
controlling pumps and gates within the sewer
system to reduce potential environmental impacts
from combined sewage overflow. Consumption

of energy and chemicals is minimized while
the quality of the outlet is maintained or even
increased. In addition to improving health
conditions and quality of life for Copenhagen’s
citizens, there are economic rewards from the
investments as well, such as increasing harbor
area property prices and spurring the opening
of new shops and restaurants.

In the French Mediterranean city of Antibes,
bathing water quality is maintained by a
biological wastewater treatment and clarification
system, managed for the municipality by Veolia.
In addition, meteorological monitoring provides
real-time warning of potential storm water
overflows, allowing local authorities to control
access to the community’s beaches prior to any
possible pollution events. The system keeps
public beaches safe for recreation, which is also
essential to the area’s critical tourism industry.

Stormwater overflow prevention
Stormwater solutions help cities protect water
quality and manage sanitary sewer overflow
treatment requirements prior to discharge.
Veolia’s BioACTIFLO® process combines
biological treatment with the ACTIFLO®
microsand ballasted high-rate clarification
system, providing highly effective removal of
suspended solids and biological oxygen demand.

In the northern French city of Lille, a new city-
center treatment plant is meeting the growing
needs of the population while contributing to
sustainability. In addition to wastewater, the
plant treats stormwater using the ACTIFLO
process. The Veolia-built plant also generates
a low carbon footprint and produces biogas
from sludge.

In Copenhagen, the new eco-district of
Orestad is built upon the concept of using its
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Top: Copenhagen’s investments in modernizing its
sewage system and installing large storage tanks
have made its harbor safe for public swimming.
Another benefit is the economic revitalization of the
harbor area.
Above: Aerial view of the water resource recovery
facility integrated into the city of Lille, France.
Photos by Veolia

local water resources for aesthetic enjoyment.
It incorporates an open water system design that
uses the characteristic elements of the reclaimed
marshland by integrating waterholes, ponds,
and canals to create a distinct, unique identity.
Veolia’s ACTIFLO process is used to treat surface
water from a local pumping canal. Within
minutes, the ACTIFLO plant reduces suspended
solids and phosphorus by up to 95 percent or
more, to produce high-quality water. Its fully
automatic operation typically requires the
presence of personnel only a few hours a week.
In the Alcantara district of Eastern Lisbon,
Portugal’s newest and most modern wastewater
treatment plant manages discharges from
Lisbon as well as the neighboring municipalities

- = B od = b % i

of Amadora and Oeiras. Two ACTIFLO
clarification units treat stormwater, while other
sections of the low carbon footprint, sustainable-
design unit provide primary treatment, biological
treatment, and sludge thickening.

The El Prat Water Reclamation Plant in
Barcelona, Spain’s second largest city, treats the
secondary effluents from the metropolitan area
wastewater treatment plant to optimize the use of
scarce water resources. The facility meets Spanish
chemical and biological quality standards for
urban, agricultural, industrial, recreation, and
environmental uses. The plant’s processes include
ACTIFLO tertiary clarification, followed by
Hydrotech™ microscreen Discfilters, ultraviolet
disinfection, and chemical disinfection. Then, a
portion of the treated water is processed by an
ultrafiltration and reverse osmosis unit so it can
be re-injected into the aquifer and act as a barrier
against saline intrusion.

Seventy miles south on the Mediterranean
coast, Veolia’s Camp de Tarragona Water
Reclamation Project is also helping to relieve
water scarcity. By efficiently treating municipal
secondary effluent to meet local industry’s
process-water needs, freshwater can be used for
municipal drinking water to meet the region’s
increasing demands. The plant reclaims water
from treatment plants serving the Tarragona and
Vila-Seca i Salou communities — applying tertiary
treatment through reverse osmosis as its main
process. Companies operating in Tarragona’s
Petrochemical Complex industrial zone use the
reclaimed water primarily in cooling towers.

To meet high water-quality criteria, municipal
wastewater is treated with an ACTIFLO system,
followed by Veolia’s Hydrotech Discfilter
microscreen filtration technology, and then a
two-stage sand filtration. The pre-treatment
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solution removes high concentrations of total
suspended solids and organic compounds

from secondary effluent, which prevents
organic fouling and biofouling in the reverse
osmosis stage. Such processes are making it
possible to continue industrial growth in water-
scarce regions through improved industrial
sustainability.

In Sydney, Australia, a novel and sustainable
design strategy has made the Darling Quarter
office and leisure development a model for new
inner-city development projects. In addition to
designing, building, operating, and maintaining
the buildings’ recycled water plant, Veolia
implemented a total water cycle management
plan to achieve a range of social, economic,
and environmental benefits. The plan included
installing high-efficiency fixtures and fittings,
as well as treating sewage to produce high-
quality recycled water used for cooling towers,
garden irrigation, and toilet flushing. In addition,
rainwater collected from the building roofs
is filtered, ultraviolet-treated, and distributed
to the local community’s public domain for
landscape irrigation and other water-resource
needs. Among the achievements is a 92-percent
reduction in potable water consumption, saving
the equivalent of 86 million bottles of water per
year, and a 2,500-ton carbon dioxide reduction
in the buildings’ carbon footprint.

In the rapidly growing Chinese city of
Shenzhen, the Xili treatment facility can recycle
50,000 cubic meters of water daily. As the city’s
first water resource recovery plant, it receives
domestic wastewater and produces treated
effluent that meets national discharge standards,
supplementing water supplies drawn from the
Shahe River. The plant is equipped with Veolia’s
Multiflo™ settler, Biostyr® biological filter, and
ACTIFLO ultimate settler technologies.

In Dubai, Veolia maintains the artificial lake
bordering the Burj Khalifa Tower — the world’s
tallest tower and part of an enormous residential,
commercial, leisure, and entertainment complex.
The company built the water treatment
installation and manages plant operations for
the 300,000-cubic meter lake. The lake is fed
with previously treated stormwater, and topped
up with freshwater to offset evaporation. The
62,400-cubic meters, per day treatment plant
includes the stormwater treatment facility
and recycling equipment. Installed Veolia
technologies include four ACTIFLO modules,
four Hydrotech Discfilters, an ACTIDYN®
sludge treatment module, and two belt filter
presses for sludge dewatering.

Likewise, one of Copenhagen’s most popular
recreational areas is the Inner Lakes. To protect
the aquatic environment, the lakes are supplied
with sufficient amounts of freshwater and the
correct nutrient balance is maintained to reduce
algae growth, improving water clarity and
oxygen conditions, which preserves flora and
fauna. An ACTIFLO plant at Lake Emdrup
removes phosphorus and reduces chemical
oxygen demand and suspended solids, playing
an important role in maintaining the improved
quality of the water that flows to the Inner Lakes.

Like the revitalized harbor district nearby,
the lakes are drawing Copenhagen’s tourists
and residents to enjoy the cold, clear northern
waters — illustrating how city water reclamation
strategies can create an environment that even
a mermaid can love.
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Network-wide bioaugmentation
delivers multiple benefits

Engineered collection system bioaugmentation provides municipalities with a
way to reduce the operational costs of wastewater treatment, increase capacity,

and improve effluent quality without capital expenditure. Jim Elliott of In-Pipe

Technology Company explains.

The new, patented technology of
collection system bioaugmentation,
developed by In-Pipe Technology,
Inc., enables municipalities to

begin the treatment process in

the sewer conveyance network
before the influent reaches the
treatment facility. In the US city

of Huntington, New York, this
strategy delivered enhanced nitrogen
removal and overall cost efficiencies
— which helped the city comply
with discharge regulations at its
wastewater treatment plant.

Many municipalities, similar
to Huntington, face increasingly
difficult and costly wastewater
management challenges such as
aging infrastructure, constraints
on capital expenditures, increasing
flows, more stringent regulations,
and sanitary sewer overflows from
fats, oil, and greases. By expanding
biological treatment beyond the
facility throughout the entire
wastewater conveyance network,
municipalities may be able to
better address some of these issues
— through reducing operational
costs, expanding treatment capacity,
and improving effluent quality
without incurring additional capital
expenses.

Biological treatment methods,
devised in the early 20th century,
form the basis by which wastewater
plants function. In simple terms,
naturally occurring bacteria
remove organic carbon-based
waste compounds by “eating”
them. During this process, bacteria
in the wastewater converts the
organic compounds into water,
carbon dioxide, nitrogen, and more
bacterial cells — which are then
separated from the clean effluent
stream. This metabolism occurs
primarily within the confines of the
treatment plant, which has inherent
limitations of size, retention time,
and processing capacity.

In-Pipe’s technology augments
the fundamental biological
wastewater treatment process
by adding a highly concentrated,
carefully selected blend of beneficial
bacteria at strategic locations

throughout the wastewater
collection system. It enables the
wastewater treatment process to
begin outside the limited confines
of the treatment plant making the
entire wastewater conveyance and
treatment system function more
efficiently. The collection system
bioaugmentation program is
engineered to address the dynamic
nature of the sewage by delivering
bacteria into the sewer system
constantly. The added bacteria
must cause a beneficial change,
and then maintain performance
despite the continual addition of the
indigenous unwanted bacteria in the
wastewater.

Similar to an intravenous
drip, application of the bacteria
is accomplished by installing
numerous compact, self-contained,
strategically placed dosing stations
that dispense the microbial
solution at varying strengths and
rates into the sewer piping. This
initiates biological treatment of the
wastewater earlier in the process
and allows it to accelerate by taking
advantage of the retention time,
surface area, and the biofilm in the
miles of piping. The technology
can reduce biosolids by applying
it directly to aerobic digesters and
aerobic and facultative lagoons.

Benefits and performance
Primarily, the system reduces net
operating cost and produces cleaner
effluent water without additional
capital expenditure. Other benefits
include up to 60 percent reduction
in biosolids production; up to 50
percent in power consumed for
aeration; reduced pumping costs
in collection system; fewer sanitary
sewer overflows due to fats, oil,
and greases; and up to 100 percent
increase in treatment plant capacity.
Sewers can provide similar
treatment capabilities as a trickling
filter due to the vast expanses
of attached sewer biofilm. In
untreated conditions, the sewer
biofilm is largely non-beneficial,
consisting of mostly anaerobic
bacteria that are slow growing and

Figure 1. Percentage Total Nitrogen Removed - Huntington, New York, USA
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treatment process
to begin outside
the limited confines
of the treatment
plant.

of the treatment process.

The concept of bioaugmentation
is a technique to improve the
degradability of a specific area
by introduction of competent
microorganisms. Sewer biofilm
is composed of Extracellular
Polymeric Substance, which is a
sticky organic matter produced by
microbes and responsible for cells
adhesion in biofilms. Three distinct
layers of aerobic, anoxic, and
anaerobic conditions exist within
the sewer biofilm. Within each
layer, separate conversion processes
occur. Hydrolysis, fermentation,
and oxidation of organics result in
decomposition within the sewer
to influence sewer biofilms and
wastewater characteristics.

In-Pipe uses a formulation of
bacteria from the genus Bacillus,
which contains facultative
anaerobes that grow under anoxic
conditions (either with nitrate or
nitrite as the electron acceptor), in
aerobic conditions (by respiration
with oxygen as the final electron
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acceptor), and by fermentation (in
anaerobic conditions). The Bacillus
bacteria enhance the microbial
community by increasing reactions
in the sewer biofilm that contribute
to increased metabolism of the
sewer’s wastewater compounds. The
addition of Bacillus allows a gradual
repopulation of the sewer biofilm
by bacteria that are more efficient
at degradation of organics than the
bacteria that are present in natural,
untreated conditions.
Microbiological treatment
is carefully engineered and the
program design is driven by factors
such as organic load, distribution,
collection system layout, and
treatment objectives. The In-Pipe
Bacillus formulation is added
continuously to the outer reaches of
the wastewater collection system.
As a result, these beneficial bacteria
grow throughout the surface of the
sewer pipes and take advantage
of the residence time in the sewer
to reduce the organic load to the
wastewater treatment plant.
Performance in the collection
system provides additional capacity
within the plant, forestalls costly
upgrades, and extends the life of
existing infrastructure — providing
a sustainable solution without
additional energy consumption or
capital expense.

Conclusions

Properly engineered and applied

in the sewer collection system,
bioaugmentation has multiple
beneficial effects. Conversion of the
indigenous sewer biofilm to one

|
Performance in the
collection system
provides additional
capacity within

the plant.

dominated by Bacillus significantly
reduces the influent load on the
wastewater treatment plant by
reducing influent organics, solids,
and nitrogen loads as well as
improving the removal efficiency,
increasing capacity, and reducing
operating costs. In addition,
bioaugmentation is capable

of reducing collection system
problems by reducing hydrogen
sulfide production and reducing
the occurrence of sanitary sewer
overflows caused by fats, oil, and
greases in the collection system.
Bioaugmentation leverages existing
collection system infrastructure

for utilities on a budget that face
increasing loads and more stringent
regulations, and can improve
operating efficiencies without costly
capital expenditure.

Author’s Note

Jim Elliott is the vice president

of sales at In-Pipe Technology
Company, Inc., based in Wood
Dale, Illinois, US. For more
information and a complete list of
article references, contact the author
by email at jelliott@in-pipe.com.

Bioaugmentation improves nitrogen

removal efficiency

In the US town of Huntington, New York, In-Pipe designed a treatment
strategy using a collection system bicaugmentation program that
improved nitrogen removal performance and the overall operating and
cost efficiency of its wastewater treatment plant processes by reducing
sludge production and energy consumption.

In-Pipe provided, installed, and maintains 42 dosing units for the
collection system, which add a consortium of bacteria throughout the
town’s wastewater collection system. Bacteria form a biofilm inside the
sewer pipes, which initiates treatment of the wastewater in the sewer
system during conveyance to the treatment facility. The bacteria also
inoculate the influent wastewater with heterotrophic, facultative bacteria
that enable a greater degradation of organics and removal of nitrogen in

the facility.

Following nine months of collection system bicaugmentation

treatment, the plant managers observed the following changes:

e Effluent total nitrogen load decreased by 67 percent, including
performance during the coldest time of the year.

® The plant is able to sustain a higher mixed liquor suspended solids
during cold weather to improve nitrogen removal without incurring
upsets due to filamentous bacterial growth (a former problem).

¢ Energy consumption per pound of nitrogen removed decreased 26

percent.

e Influent biochemical oxygen demand and total suspended solids load
decreased 27 percent and 20 percent, respectively.
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Maijor renewal

iect calls for
= pipe

Severe cold in the United States resulted in
major water main breaks in many cities. To
prevent future pipe bursts, Springfield, Missouri,
is replacing its old cast iron pipes with high-
density polyethylene (HDPE) pipe. Susan Hylton
of McElroy Manufacturing reports.

Atlantic Street in Springfield is
notorious for water line breaks. It
has been excavated too many times
— to make repairs on a 1925 cast
iron water main that is buried only
one meter in depth.

Any kind of weather — heat
waves, cold snaps, droughts, and
downpours — can cause the ancient
pipe to burst or rip at the joint
under the patched street. A recent
polar blast that lasted about a week
resulted in more than a dozen water
main breaks, and every one of them
occurred in the area’s oldest cast
iron lines.

It’s a situation that City Utilities
of Springfield wants to remedy. It’s
also why the community-owned
utility — serving 110,000 customers
in Missouri’s third-largest city of
more than 162,000 residents — has
started the slow process of replacing
its crumbling infrastructure on a
portion of Atlantic Street where
some 126 water customers reside.

One of the critical decisions they
made at the start of their first major
renewal program was the type of
pipe to use. It had to be durable,
and it had to outperform cast iron
pipe.

City Utilities Engineer Jeff Veteto
said that high-density polyethylene

(HDPE) pipe was their top choice
because of its leak-free system.

Not only is it designed to prevent
water breaks, it eliminates the
environmental waste and costly loss
of water from leaking pipes — an
ongoing and common occurrence in
older water lines. Veteto said some
municipalities estimate they are
losing a third of their water supply
to leaks. He believes City Utilities’
water loss is no more than 10
percent, but still significant and not
acceptable.

“It’s an extreme amount of
money to waste on treating water
that’s just going into the ground,”
said Jobsite Superintendent James
Medlin of Gillespie Excavating Co.,
the contractor for the project. “I
believe HDPE is going to become
more of a standard.”

Brad Marshall, City Utilities’
contract inspector, said that HDPE
pipe is resistant to bursting during
freezing and thawing conditions
because of its flexibility. “It costs a
lot of money whenever (the main)
breaks. It’s an initial cost for CU
(City Utilities) to do this, but in the

Above: Water and gas lines were buried
in a joint trench between the curb and
the sidewalk.
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long run it will be a savings to have
this polyethylene system in place,”
Marshall said.

Gillespie, based in Strafford,
Missouri, is midway through the
project to replace more than a mile
of the 20.3-centimeter cast iron pipe
with the same size of HDPE pipe.

“When we do a test, there’s no
leakage. It has to be 100 percent no
water leakage or it doesn’t pass,”
Medlin said.

Because the cast iron is being left
in place under the street and the
new HDPE line is being buried in
a much deeper 1.83-meter trench
between the curb and the sidewalk,
they did not need to tear up the
street.

They are using the same trench
to install a 10-centimeter medium-
density polyethylene pipe for gas
service, which is being laid carefully
30.5 to 46 centimeters above the
new water main.

Medlin said that the joint trench
work requires diligence. When
digging, they have to be careful not
to hit telephone poles or damage
phone lines and other utilities in the
same trench.

An essential component of HDPE
pipe’s leak-free system is the way
it is joined together through the
butt fusion process. City Utilities
encouraged Gillespie to use
MCcElroy’s fusion machines, which
are engineered to apply the exact
level of heat and pressure to seal the
ends of thermoplastic pipe together.
When cooled and complete, these
welds are as strong as or even
stronger than the pipe itself.

Gillespie used McElroy’s
TracStar® 412 fusion machine
to fuse the 12.2-meter lengths
of 20.3-centimeter HDPE water
line together. The track-mounted
vehicle was self-contained and self-
propelled so that it glided easily

from their box truck to the jobsite.

For the smaller 10-centimeter
medium-density polyethylene gas
line, Gillespie used the compact
and lightweight Pit Bull® 14.
Veteto said that he prefers the butt-
fusion method because beading can
actually be seen forming on each
end of the pipe during the melting
cycle. When the melted ends are
forced together, these beaded ends
are one sign that the fusion was
done properly.

Third-party industry research
indicates that HDPE pipe and joints
can have a lifespan of more than
100 years.

The water main and gas line
renewals are being funded by a
three-year increase in utility rates,
which took effect in October 2013.

Most water mains in the United
States were unlined cast iron until
the 1940s. Though replaced by
ductile iron in the 1970s and 1980s,

the US Environmental Protection
Agency estimates that 40 percent
of all water mains in the US are
still cast iron, which is susceptible
to corrosion, breaks, and leaks.
Over the next 20 years, the Agency
estimates the nationwide water
infrastructure replacement needs
at $325 billion.

City Utilities is looking at an
April 1 completion date and is very
pleased with the progress Gillespie
has made toward that goal. The
Atlantic Street water main renewal
project sets the standard for future
projects. “I mean, from CU’s
standpoint, all of our projects now
are being designed with HDPE,”
Marshall said.

Author’s Note

Susan Hylton is a public
relations specialist at McElroy
Manufacturing, based in Tulsa,
Oklaboma, United States.

Trenchless pipe installation
breaks record — and thick ice

A Swedish drilling team demonstrated that trenchless installation of drinking
water and sewage pipelines can be carried out successfully in temperatures well
below the freezing point — at minus 27 degrees Celsius — and set a Scandinavian

long-distance record.

Last winter, a team of drillers from BAB
Rortryckning AB struggled through centimeter-
thick ice about 70 kilometers north of
Stockholm to install two sewage and drinking
water pipelines under the Lanna Kyrksjo
lake. The pipelines will service the nearby
community of Norrtilje, which has grown
significantly in recent years. The German
company Herrenknecht supplied a horizontal
directional drilling rig (HDD) type HK150C
with a pulling force of 150 tons to help the

before Christmas.

team of the general contractor SVEAB to

complete the core part of the project in three

months.

connect the pipe, which also was frozen into the
ice. Tingstrand says the effort was worth it —
the 710-millimeter pipeline was installed safely

BAB started installing the sewage ducts in
January 2013. The plan was to install them in
the form of a single “Double Pack” pipeline
consisting of two polyethylene tubes (2x355
millimeters) that run parallel to the previously
installed drinking water pipeline, which in turn,
was to be produced in one step from shore to

The first drilling hole for the drinking
water pipeline led from the shore to the lake
bottom, where the pipeline was connected to
a conventionally laid pipeline to create a link
to the opposite shore. The 700-meter-long
pilot was competed after two days of drilling
at the lake bottom. Temperatures dropped 25
degrees, forming a decimeter-thick ice layer
on the frozen lake.

“We fought against the ice for a total of
two weeks, 24 hours a day. Day and night
up to four boats were working on the lake
as ice-breakers,” Magnus Tingstrand from
BAB Rortryckning AB recalls. The boats
had to break through the ice to be able to lift
the pilot head, change it for a reamer, and to

shore deep under the seabed. In constant icy
weather, “we first had to clear the jobsite of
ice and snow, which took us one full day with

temperatures of 27 degrees Celsius below

zero,” Tingstrand says. Nevertheless, the team
completed the pilot drill of the 1,385-meter-
long crossing under the lake with a record

of 457 meters per day — a record-breaking
performance with an HDD rig in Scandinavia.
Following the drilling, pipeline installation
took just under 48 hours.
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Water management strategy
to minimize corporate risks

Climatic uncertainty threatens the reliability and quality of water supply, so
management strategies that secure water supplies have become a high priority.

Rebecca Gale of Waterscan Ltd. explains various approaches that have reduced
water use and maximized available supplies.

Climate change has been a hot topic
over the last decade, as extreme
weather events have increased
around the world. Temperatures
have risen, glaciers have melted,
ecosystems are out of sync, and
weather events have become more
frequent and more intense. In 2007
alone, monsoons caused floods
in South Asia that displaced an
estimated 20 million people, heavy
rain in China killed 66 people in
flooding and landslides, and floods
in the United Kingdom (UK) cost
the economy US$5.3 billion,
according to BBC News.

Climatic uncertainty threatens

the reliability and quality of a

continuous water supply, which

is imperative to industry. Before
devising a water management plan,
all risks — operational, reputational,
regulatory, and financial — should be
analyzed to ensure a robust strategy,
with a collaborative approach to a
shared problem.

Operational risk can be either a
direct physical risk to a business, an
indirect risk from an unsustainable
supply chain, or both. Using
flooding as an example, a flooded
site’s indirect risk is the potential
loss of revenue if the site cannot
operate, while the direct risk is
associated with the expenditure
required to repair flood damage.

|
Recycling water
creates a
sustainable,
dependable, and
controllable source
of supply, which is
essential for
business stability.

In times of water scarcity, the
operational risk to a business is that
production will cease, stores won’t
open, and employees cannot work.
Reputational risk encompasses
the customer experience and the
public’s view of the company’s
brand. It is more imperative now
for a company to have a good
corporate social responsibility
policy. Consumers are becoming
increasingly aware of the environ-
mental implications of products
they buy and seek to purchase
goods from ethical companies. In
2004, protesters in Kerala, India,
accused Coca Cola of depleting
the groundwater and polluting the

Chinese soldiers use sandbags to
protect fields from river flooding.
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local environment, which led to
the shutdown of their plant. Coca
Cola denied these allegations,
but the brand in this region was
irrefutably damaged. Since then, the
company has been carrying out one
of the most sophisticated corporate
social responsibility global water
strategies in the beverage industry.

Regulatory risk encapsulates
current and future local water
regulations and legislation
surrounding water supply and
wastewater. Failing to meet
these requirements can lead to
the termination of the business’s
water supply or large fines for
environmental degradation. In
China, between 2008 and 2009,
there were 8,179 legal disputes on
water-related issues. In 2010, a
mine belonging to the Zijin Mining
Group leaked 9,100 cubic meters
of contaminated wastewater from
the plant into the Ting River.
Thousands of fish were poisoned,
drinking water was affected,
and operations were suspended.
The company was fined $4.5
million and the five employees
directly responsible were fined and
imprisoned.

The financial risk to business
is the accumulation of the
operational, reputational, and

regulatory risks, and is often the
driving force behind a business
seeking to mitigate their water risk.
Companies can be fined millions
of dollars for non-compliance with
regulations, and loss of revenue
from operational and reputational
risks can also be substantial
amounts. The other financial risk
a business can face is the potential
increase in supply or wastewater
company charges, plus abstraction
and discharge licences. Compared
to the financial implications of the
other risks, the price of water does
not currently reflect its true value.
It is anticipated that water will be
treated more like a commodity in
the future, much like oil.

Water measurement
Good water management
begins with measurement and
transparency. Adapting to climate
change, mitigating water risks,
and effective water management is
about knowing how much water is
being used, where and when, and
then setting priorities on where
water reductions can occur — this is
referred to as water footprinting.
A water footprint of a business
is defined as “the total volume of
freshwater that is used directly or
indirectly to run and support the

business,” according to the Water
Footprint Network (WEN). A
water footprint is divided down
into many subsections. For example
operational, supply chain, product,
and end-use water footprints are
subsections, which are further
broken down into blue, green,

and grey waters. Blue water refers
to the consumption of surface or
groundwater. Green water refers to
the consumption of rainwater that
does not become runoff. Greywater
is an indicator of pollution.

Operational water management
To optimize water resources
within a business, initially it is
better to look at operational water
consumption as the company has
a direct influence over reductions.
The best way to monitor a business’s
water consumption is through
automated meter reading. Irregular
and estimated water company
charging systems provide poor
data if the site is billed at all. Data
loggers monitor consumption from
revenue and sub meters and provide
remote meter readings up to every
15 minutes. Unusual patterns in
water consumption and leakage
can then be immediately identified
and rectified.

The success of any water
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management project can be
evaluated using this accurate data.
For Whitbread’s Premier Inn hotel
chain in the United Kingdom,

the automated meter reading
identified peaks in consumption

at approximately 11 am that was
caused by inefficient housekeeping
practices, which led to a preventable
wastage of water. Whitbread also
saved $665,700 identifying and
stopping 11 major leaks.

Water-efficient technology
Successful water management is
about identifying and prioritizing
significant high-water consumption
and reducing it to a best-practice
benchmark. Full water audits of
sites can show where technologies
need maintenance, where processes
and behaviors are inefficient, and
where water reductions can be
made. Automated meter readings
can monitor savings to determine
which technologies are the

most effective in terms of water
consumption savings and return on
investment, before implementing
the technology solutions across

the whole portfolio. Changes to
employee and customer behaviors
are the most challenging, but often
the cheapest way to save water.
However, many technologies
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available in the market generate
significant water savings with an
impressive return on investment.

All water points should be
considered for improvements. For
example, hotels that install low-
flow showerheads and taps, and
dual-flush toilets, and encourage
guests to wash towels only when
necessary, can significantly reduce
the water use per room. Premier Inn
saved approximately 500,000 cubic
meters (m3) of water per year by
installing low-flow showerheads in
40,000 rooms throughout its hotels.
In companies where there is a high
level of domestic water use, such as
offices, considerable savings can be
made through urinal controls and
generally the return on investment
is evident within a few months. For
Sainsbury’s Supermarkets Limited
in the UK, the annual water saving
from urinal controls and new-build
waterless urinals amounted to
50,310 m’.

Rainwater harvesting and
water recycling

Recycling water creates a
sustainable, dependable, and
controllable source of supply,
which is essential for business
stability. It reduces the pressure
on less renewable sources, such
as groundwater and surface
water, which is needed for
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continued ecosystem functioning.
Furthermore, potable water is not
used for non-potable applications,
which reduces the supply energy
cost per cubic meter.

All rainwater harvesting
systems work on the basis of using
rainwater as their primary source
of water, with mains water as a
backup source. When accounting
for rainwater-harvesting water
use as part of the water footprint
assessment, rainwater is considered
blue water — simply because it
would have eventually become
run-off if it was not captured by
the system. Even though blue
water is less sustainable than
green water, the use of rainwater
is more sustainable than surface
or groundwater, and is a useful
means of reducing the demand
on mains water. It can also act
as a preventative measure of
surface water flooding due to
the improved management of
surface water runoff. The supply
of water is dependent on rainfall,
so regions that are water stressed,
due to a lack of rainfall, are not
suited to this technology. Rainfall
replenishes other sources of water,
so by collecting the water it is no
longer available for other users.
Installations need to be analyzed
on a case-by-case basis — for their
effect on the local watershed,

the increased carbon cost, and

the benefit to the site. Systems

vary from the basic water butts

for irrigation, which require no
treatment, to systems for non-
potable water use, and systems that
filter the water to potable water
standard.

Rainwater harvesting should
not be a substitution for other
water efficiency measures. All cost-
effective technology should be
implemented before alternative
supplies are considered. Rainwater
harvesting does not reduce water
consumption, but water efficiencies
will.

Unlike rainwater harvesting,
greywater recycling saves mains
water regardless of external
environmental factors and reduces
water consumption within a
business more consistently.
Greywater recycling reuses water
used in baths, showers, and hand
basins, for use in flushing toilets and
irrigating gardens. Therefore, it is
suited for installation in buildings,
like hotels, that have the potential
to meet a significant proportion
of domestic demand for water.
Greywater is generally installed
in new-builds since retrofitting a
system is costly and ineffective.
Many greywater systems have an
increased energy cost due to the
ultraviolet disinfection used to

|
Businesses cannot
afford to ignore the
potential risks that
can occur from

the lack of under-
standing of their
water use, its effect
on the local
catchment, and of
the importance of a
strategy to reduce
freshwater
dependency.

treat the water. Some systems are
designed to use less energy, and
instead of using ultraviolet they
use an ultra-membrane filtration
technology. A cost-benefit analysis
should be carried out to see if the
system will meet the demand,
produce a shortfall, or would
have water stagnant in the tank.
Premier Inn installs greywater
systems in all newly constructed
properties, which can reduce
water consumption in hotels by
40 percent.

Bespoke recycling

Operational water use can be
reduced to almost zero in most
industrial systems. Bespoke
recycling systems, custom-designed
for specific processes, can reuse
significant volumes of water.
Located in the UK, Walkers Crisps
(PepsiCo) plans to stop water
intake at all manufacturing sites

in the next 10 years by capturing,
treating, and reusing water
extracted from potatoes during
slicing and frying.

Sustainable drainage systems
(SuDS). All new buildings in the
UK have a mandatory requirement
for sustainable drainage where
feasible over conventional
drainage. The reason is to retain
surface water runoff on site and
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UK green grocer reduces water

use 50 percent

Sainsbury’s Supermarkets Limited achieved a relative reduction in
their water use through an operational water management strategy
that included installing automated meter reads, efficiency measures,
rainwater harvesting and bespoke recycling.

Due to the company’s commitment to sustainability and corporate
social responsibility, a target of 50 percent relative reduction against
sales area, compared to a 2005-2006 baseline, was set. This strategy
has saved one billion liters of water compared to the baseline. Annual
savings from some of the water-saving techniques implemented include:
pre-rinse spray taps that saved 29,000 m3, remedial works that saved
119,064 m3, urinal controls that saved 50,310 m3, shared supply
that saved 50,000 m3, account analysis that saved 147,000 m3, and
rainwater harvesting at Sainsbury’s Swansea saved 1,300 m3.

All new stores aim to be 50 percent more efficient than the baseline
year, and install a suite of water-efficient technologies and rainwater

harvesting systems as standard.

Sainsbury’s aims to be the UK’s greenest grocer, and has
consequently opened two new stores that are water-neutral. The UK
Environment Agency and government define water neutrality as no
net increase in water use after a development in a pre-defined area,
which encompasses the new development and surrounding area.
The company reduced water consumption at the Leicester and
Weymouth stores as much as possible before offsetting the remaining
water used in the stores in the local community.

release it at a controlled rate.
SuDS are designed to reduce the
potential effect of new and existing
developments on surface water
drainage discharges. Urbanization
has caused areas of vegetation to
be replaced with impermeable
surfaces that do not have the
ability to absorb rainwater, which
overloads the drains and causes
flooding. These drainage systems
aim to replicate natural systems

to drain away dirty water run off
through collection, storage, and
cleaning, before slowly releasing

it back to the environment.

They should be easy to manage,
require very little energy input,

be resilient to use, and should be
environmentally and aesthetically
attractive. They should also use
the following techniques: source
control, permeable paving,

water detention, infiltration, and
evapotranspiration. This water can
be recycled for use in buildings by
using underground attenuation
tanks for storage.

Summary

Holistic water management
maximizes available water
resources on a large scale beyond
one company’s needs. Water
management should focus on the
allocation of water on an equitable
basis to satisfy all demands in a

catchment area. Businesses share
similar water issues, such as
availability and quality, but each
water management approach
should be unique depending on
its location and water-consuming
processes employed. Water
reduction and efficiency is the
first step towards achieving water
stewardship, and the influences
and drivers can be varied for each
regional area.

Historically, business’ overuse
of water had minimal effect on
global water resources. However,
businesses cannot afford to ignore
the potential risks that can occur
from the lack of understanding
of their water use, its effect on
the local catchment, and of the
importance of a strategy to reduce
freshwater dependency. Numerous
water management strategies can
be implemented to suit different
businesses. Every saving made is a
step closer to a more sustainable
water environment, not just for
the business, but also for the local
community.

Author’s Note

Water Strategy Specialist Rebecca
Gale of Waterscan Ltd. is based
in Chichester, United Kingdom.
For more information, contact
the authors by email at info@
waterscan.com.
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Elevating water to

the carbon level

The demand for water and the cost of treatment are increasing, making sustainability
and efficiency essential for water companies, manufacturers, and business users alike,
says David Copeland of Sustainability Live 2014 — IWEX. Water is the new frontier in the
battle against climate change, so water management and energy should both be given

high priority, he contends.

Wiater and energy are inextricably linked as

a sustainability concern. Although there are
differences between energy efficiency measures
and water efficiency measures, they share many
common attributes and are typically managed
by the same person or function within an
organization.

For many businesses that rely on water as
part of their commercial processes, and for
organizations whose business is water (such
as utilities), the management of water, waste,
and energy are already a strategic concern. For
example, since the water and sewerage sectors
were privatized two decades ago, they have made
significant progress in addressing a neglected
infrastructure and the polluted beaches and rivers
that earned the United Kingdom (UK) the label:
“dirty man of Europe.”

Today, the UK has a cleaner environment and
high-quality drinking water. According to the UK
regulatory authority Ofwat, services are safer,
better, and more secure than ever before — with
leakage down 35 percent since its peak in the
mid-1990s. UK water companies have invested
more than US$118 billion in maintaining and
improving assets and services, and some 90,000
kilometers of pipes and water mains have been
replaced or improved.

Regulatory reform

Despite significant progress, multiple challenges
remain. The costs associated with implementing
European Union (EU) legislation, for example,
are considerable. The Water Framework
Directive could cost between $41-139 billion

in England and Wales by 2027. However, the
UK government’s ambitious Draft Water Bill is
designed to slash red tape and drive increased
competition, to ensure water companies have an
incentive to implement cheaper, more sustainable
solutions for sourcing water.

Meanwhile, the Department for Environment,
Food and Rural Affairs (Defra) has embarked on
a “Water for Life” program that includes plans
for reform of the abstraction regime — ensuring
a resilient infrastructure to meet future demand
for water, and protecting rivers and other water
bodies from over-abstraction and pollution.
Defra is also working with the Environment
Agency and Ofwat — to provide clear guidance
to water companies on long-term planning

FOR MANY BUSINESSES
THAT RELY ON WATER

AS PART OF THEIR
COMMERCIAL PROCESSES,
AND FOR ORGANIZATIONS
WHOSE BUSINESS IS WATER
(SUCH AS UTILITIES), THE
MANAGEMENT OF WATER,
WASTE, AND ENERGY ARE
ALREADY A STRATEGIC
CONCERN.

and managing demand. Ofwat also launched a
refreshed “Delivering sustainable water” strategy
in 2010, as well as numerous other projects.

The energy-intensive water and sewerage
sectors have a large amount of carbon embedded
in their production processes. Therefore,
companies will be affected by the implementation
of the CRC Energy Efficiency Scheme, which
is a mandatory carbon emissions reporting and
pricing scheme that came into effect in October
2013. The scheme covers all organizations in the
UK (excluding state-funded schools in England)
using more than 6,000 megawatts per hour, per
year of electricity.

Organizations that meet the qualification
threshold are required to monitor their energy
use and report their energy supplies annually.
They must also purchase and surrender allow-
ances to offset their emissions. Failure to comply
will result in financial and other penalties.

Technological evolution
With EU countries obligated to cut greenhouse
gas emissions at least 40 percent of 1990 levels
by 2030, water companies will need to invest
and innovate in new technologies, processes, and
approaches that reduce carbon impact while also
improving services and the local environment.
One area of focus is the use of smarter leakage

and pressure management techniques. UK water
companies lose up to 27 percent of treated water
due to the water network’s poor condition, and
could save resources using smarter leakage and
pressure management technologies. However,
water utility companies have been slow to
adopt new technology. A smart water network
is defined as an integrated set of products,
solutions, and systems that enable utilities to
remotely and continuously monitor and diagnose
problems, set priorities, manage maintenance
issues, and use data to optimize all aspects of the
water distribution network.

According to research commissioned by the
US company Sensus, smart water networks could
save utilities globally up to US$12.5 billion a
year. The findings, available in the White Paper
“Water 20/20: Bringing smart water networks
into focus,” provide insight from more than 180
utilities worldwide. They suggest improvements
in system performance (such as leakage and
pressure management), network operations,
and water quality monitoring, with informed
decision making about the allocation of capital
expenditures, which can stimulate dramatic
savings when driven by smart water network’s
real-time data. Sensus specializes in utility
management systems that provide advanced
measurement, data collection, analysis, and
control capabilities.

Utilities get smarter

Last year, Thames Water announced it was to
become the first UK company to install smart
water meters at all the properties it serves —
enabling customers to monitor their usage online.
With less than a third of its customers currently
on meters, the company aims to have all its
connections metered by 2030. Numerous other
water companies throughout the country are
also piloting smart water meters and advanced
metering infrastructure, as well as other tech-
nologies such as smart pressure management
solutions.

Thames Water is also pioneering a new
technology at its Slough Sewage Treatment
Works to recover phosphorus and ammonia
from its wastewater stream and transform them
into a premium-quality commercial fertilizer. The
fertilizer, called Crystal Green, is sold in North
America, but has also received the go-ahead for
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sale in the UK from the Environment Agency
and Trading Standards Service.

Dubbed Europe’s first “nutrient recovery
reactor” (or “poo power” by some), the
project at Thames Water is a public and private
partnership, with Ostara Nutrient Recovery
Technologies (Vancouver, British Columbia,
Canada) delivering the plant. Thames Water
expects to make more than $278,000 a year
from the combination of selling 150 tons of
its fertilizer to farmers and gardeners, and not
having to spend as much money on chemicals
to unblock pipes. Thames Water’s Head of
Commercial Projects, Graham Southall, will
deliver a presentation on this groundbreaking
project at IWEX, an annual forum for the
water and wastewater industry. IWEX, part
of Sustainability Live 2014, will be held in
Birmingham, England, on April 1 to 3.

Retailer takes up water stewardship
challenge

Water efficiency and sustainability are also
becoming a growing concern for commercial
organizations. Water stewardship is one part of
Sainsbury’s 20x20 Sustainability Plan, which is
the cornerstone of its business strategy. At the
end of 2013, the retailer announced a reduction
in operational water consumption across its
entire estate by 50 percent, compared to

May 2006.

Sainsbury’s achieved its water reduction
target in a number of ways, such as eradicating
underground leaks that saved hundreds of
thousands of pounds, as well as fitting equipment
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UK WATER COMPANIES LOSE UP TO 27 PERCENT OF
TREATED WATER DUE TO THE WATER NETWORK’S POOR
CONDITION, AND COULD SAVE RESOURCES USING
SMARTER LEAKAGE AND PRESSURE MANAGEMENT

TECHNOLOGIES.

such as pre-rinse spray taps and low-flush
toilets across all of its stores. It also invested
in rainwater harvesting for all new stores as
standard, as well as retrofitting these units in
existing stores. Sainsbury’s became one of the
first organizations to achieve the Carbon Trust
Water Standard, which certifies organizations
that measure, manage, and reduce water use year
after year. Tuval Rockman, the environmental
resources manager at Sainsbury’s, will serve
as the chair for the IWEX session on water
efficiency for business.

Politicians’ focus has shifted to achieving
carbon emission targets, so the threat posed
by water shortages in the UK is now a lower
priority. However, the UK organization, Carbon
Trust, believes water is the new frontier in the
battle against climate change. Carbon Trust helps
businesses, government, and the public sector
to reduce carbon-based fuel use, save energy,
and commercialize low-carbon technologies.
The Organization of Economic Co-operation
and Development (OECD) in Paris, France,
echoes this view, and has identified a number
of concerning trends for water demand, water

quality, and water supply and sanitation.
According to the international economic
organization, water demand will grow by 55
percent globally between 2000 and 2050,

with the increase being driven primarily by
manufacturing, electricity, and domestic use.
Over the same period, the number of people

at risk from floods is projected to rise from 1.2
billion to 1.6 billion in 2050 (nearly 20 percent
of the world’s population), placing $45 trillion
of assets at risk. This has prompted the OECD
to call for urgent and strategic policy responses —
with a warning that governments and authorities
in charge of water management must do more
to make the water outlook manageable.

Author’s Note

David Copeland is the marketing director

of Sustainability Live 2014. Organized by
Faversham House as part of this event, IWEX
showcases water technology innovations and
offers a complimentary keynote and seminar
program. Energy Recovery is also part of
Sustainability Live at the NEC Birmingham,
which will be held on April 1 to 3, 2014.
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Awaiting IMO ratification:

Questions emerge on
treatment system selection

Questions of the effectiveness of ballast water treatment systems emerge as the shipping
industry awaits ratification of the International Maritime Organization’s (IMO) International
Convention for the Control and Management of Ships’ Ballast Water and Sediments

(BWM). Adrienne Fazio of Hyde Marine, Inc. reports.

Ten years after the IMO adopted the 2004
International Convention for the Control
and Management of Ships’ Ballast Water

and Sediments (BWM), ship owners,
environmentalists, marine companies, and
regulators still wonder when ballast water
management will become a reality. Even the IMO
Secretary General Koji Sekimizu proclaimed
the 2014 World Maritime Day (September
25th) theme as “IMO conventions: effective
implementation” with the hopes that there
would be progress towards effective and global
implementation of all IMO conventions.

In 1991, IMO’s Marine Environment
Protection Committee began the process of
creating the framework of regulations, which
would later become the BWM Convention. The
guidelines were established six years later, in
1997. Yet, because the Convention’s 38-states
signatory does not meet the minimum combined
35 percent of world merchant shipping tonnage,
the BWM Convention remains unratified.
Experts believe ratification will happen in 2014,
just as they did in previous years, but many find
this year’s possibility more realistic given recent
revisions, as well as the adoption of a resolution
that will make the implementation schedule more
manageable.

During its 65th session in May 2013,
the IMO Marine Environment Protection
Committee introduced a proposal to meet
ship-owner concerns about ballast water
management system implementation. Instead

of tying installation dates to the 2.5-year dry-
docking interval, ship owners now have a five-
year window, which is tied to the ship’s marine
pollution (MARPOL) certificate. It was also
recommended that enforcement of the discharge
standard be suspended until 2016 for sampling.
These revisions passed by committee were then
reviewed and approved by the IMO General
Assembly during the December 2013 meeting.
Enforcement of the Convention will take place
one year from ratification.

While the industry waits to hear news of IMO
ratification, the United States Coast Guard has
declared its own regulation that requires vessels
with ballast capacities between 1,500 and 5,000
cubic meters, at the time of their first dry-docking
after January 2014, to comply and implement
a solution. Additionally, new vessels built after
December 1, 2013, with plans to call on the
United States must comply with the regulations
upon arrival.

In the United States, ballast water is regulated
by two entities: the Environmental Protection
Agency under the Clean Water Act and the
US Coast Guard under a memorandum of
understanding with the Environmental Protection
Agency. The US Coast Guard’s Final Rule
became law in June 2012. Because no ballast
water management system has received US Coast
Guard Type Approval, the US Coast Guard
will grant extensions to those ship owners who
request an extension one year in advance of
their compliance date.

Concurrently, the Environmental Protection
Agency Vessel General Permit became effective
December 17, 2013. This new, proposed
regulation includes more stringent rules on
ballast water. The agency has no mechanism
for granting extensions and ships need to apply
for an individual permit. Additionally, the
permit requires vessels operating in US waters to
periodically sample — however, under the signed
memorandum of understanding, the US Coast
Guard enforces the permit.

System selection
While speculation continues on the IMO rati-
fication date, ship owners still have concern
over the effectiveness of ballast water treatment
systems and the ability of these system
manufacturers to be able meet the upcoming
surge in demand. Currently there are no ballast
water treatment systems with US Coast Guard
Type Approval, but there are more than 30
systems that have IMO Type Approval. Selecting
an appropriate technology based on vessel type,
and then choosing a reputable manufacturer can
be a challenge — especially with so many options
presented. In some cases, ship owners essentially
place multi-million-dollar bets on the system they
finally select. Some questions before making a
costly decision should include:
® Does the system have IMO Type approval?
o Will the vessel travel to any US ports?
® What is the likelihood that the system selected
will receive US Coast Guard approval?

|
Ship owners still have
concern over the
effectiveness of ballast
water treatment systems
and the ability of these
system manufacturers

to be able to meet the
upcoming surge in
demand.
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e How many years of operating experience does
the ballast water manufacturer have?

© What type of installation and retrofit experience
does the company have?

o Will the system fit into the existing vessel?

¢ Did the manufacture conduct reliable and
comprehensive testing of its system?

* How confident is the manufacturer about
compliance when it comes to real-world
testing?

® Does the company understand the dynamics
of the industry and communicate potential
challenges?

 Will the company still exist when there are
future service needs?

With more than 60 companies in the ballast
water treatment system business, owners and
engineers must first determine what type of
treatment technology is best — considering the
type of ship, trade routes, space available, power
requirements, and price. The first consideration
is the method in which the system filters out
sediment and larger organisms. This can be
done with screen filtration, flocculation, a
hydrocyclone, or in some cases, no filtration
atall.

Following filtration, ballast water is then
treated by chemical or physical means. Chemical
processes require additional IMO approval and
often include chlorination, electro-chlorination
and electrolysis, advanced oxidation process or
ozone. Chemical treatment can provide effective
disinfection, especially for high-flow systems.
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IMO Ballast Water Management Implementation Timeline

Ballast Capacity ;| Constructed before 2009

Constructed in or after
2012

Constructed in or after
2009 but before 2012

<1500 m3 EIF before 2016: by 1st IOPP renewal
survey after the anniversary of the

delivery of the ship in 2016

EIF after 2016: by 1st IOPP renewal
survey

1500 - 5000 m®  : EIF before 2014: by 1st IOPP renewal
survey after the anniversary of the

delivery of the ship in 2014

EIF after 2014: by 1st IOPP renewal
survey

By 1st IOPP renewal survey after EIF

>5000 m3
the delivery of the ship in 2016

EIF before 2016: by 1st IOPP renewal survey after the anniversary of

By 1st IOPP renewal
survey after EIF

EIF after 2016: by 1st IOPP renewal survey

EIF — entry into force of the BWM Convention
IOPP - International Qil Pollution Prevention certificate
IOPP renewal survey — renewal survey with IOPP certificate (MARPOL )

Ships constructed after the entry into force are required to comply
on delivery
Regulations apply to vessels greater than 400 GT

Table 1. Specific timeline dates depending on ballast tank capacity and construction date

Also, in some cases, it can offer relatively easy
installation for retrofit tanker vessels if no
equipment needs to be installed in the pump
room. Yet, there is always the risk and cost of
carrying chemicals on board, long hold times
for the treatment to be effective, the need to
neutralize discharge with additional chemical
agents, and potential ballast tank corrosion.
Physical disinfection often comes in the
form of ultraviolet treatment, deoxygenation,
ultrasound, or cavitation. The most common

ballast water treatment technology is ultraviolet
disinfection. It is often easy to use, safe, and

not affected by water salinity, temperature, or
hold times. Organisms cannot build resistance
against ultraviolet disinfection, it does not cause
tank corrosion, and there are no harmful toxic
byproducts. However, there could be the need for
frequent cleaning of lamp sleeves in the presence
of iron and suspended solids, and electrical

Continued on page 49

“Who's to say that you have to
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Reliable green energy for
food, brewery plants

Advanced anaerobic treatment offers clean effluent, less fossil fuel pollution, and a reliable
source of renewable energy. Marc Eeckhaut of Global Water Engineering reports on
several anaerobic Latin American plants that generate energy and additional profits in the
food and beverage processing facilities.

Latin American companies are discovering that
wastewater streams, normally a business cost,
can be a source of green energy and extra profit.
New anaerobic wastewater treatment plants
simultaneously clean effluent to high discharge
standards while producing methane biogas —
generating green electricity or fueling boilers and
other factory plant fuel consumers.

Advanced anaerobic technology plants can
typically pay back their costs within two years
or less —and then go on working continuously.
Owners can choose to use the energy for their
own purposes or — where government policies
permit — deploy gas-fired generators to sell
electricity back to the grid.

“Not only does this system offer profound
environmental benefits in terms of clean effluent
discharge and less fossil fuel pollution of the air,
but also it provides reliable base load power,”
says Global Water Engineering Project Manager
Rodrigo Cruz, referencing recent anaerobic
plants installed in Latin America.

“Most industries have not realized the
potential of this green energy cash cow,” says
Global Water Engineering President and CEO
Jean Pierre Ombregt, based in Belgium. “They
have mainly been focusing on treating their
effluent to meet local discharge standards at the
lowest possible investment costs. By doing so,
wastewater treatment installations have only
generated additional operating costs and have
never been seen as revenue generators.”

Early Latin American adopters of anaerobic
technology are already reaping millions of dollars
a year in benefits, and are planning further
extensions to expand the concept. Companies
from Mexico, Ecuador, and Nicaragua have used
this technology to turn a problem into a profit.

Sabormex - Mexico
A global exporter of diversified food and
beverage products, Sabormex is capitalizing
on the benefits of its existing high-efficiency
wastewater treatment plant by installing a Global
Water Engineering complete biogas-reuse system
to replace fossil fuels with green energy.
Founded in 1964 in the city of Puebla,
Sabormex (which is translated as “Mexican
flavor”) produces a large number of Mexican
brands including Clemente Jacques (sauces and
dressings), La Sierra (canned foods) or Tazza,
Garat and Familiar (coffee). These brands
are exported to more than 20 countries. Such
diversified production results in very fast and
significant changes in the composition and flows
of the company’s wastewater, which, before

P

Left: Global Water Engineering’s anaerobic treatment plant is carefully integrated into the scenic landscape

of Cumbaya, a suburb of Quito, Ecuador. Right: Carbon dioxide system installed at Compaiia Cervecera

de Nicaragua.

treatment, often contains high concentrations
of fat, oil, and grease, and high levels of total
suspended solids and chemical oxygen demand.

In order to deal with the variable
characteristics of the wastewater, Global
Wiater Engineering created and installed an
ANUBIX™-B anaerobic reactor, designed
for 24 tons of chemical oxygen demand per
day. This reactor, operating since 2011, has
shown consistently high removals and stable
performances, Mr. Cruz reports.

Global Water Engineering’s Mexican partner,
ICR Ambiental, built the treatment plant. ICR
specializes in the engineering and construction of
water and wastewater treatment, solids digestion,
and power generation plants, and has partnered
with the company by engineering and building
wastewater treatment plants in Latin America
for years.

All suspended solids and fats sent to the
wastewater treatment plant are first separated
in a dissolved-air flotation installation, which
generates up to 100 cubic meters of primary
sludge daily. In order to digest this organic-
rich, primary sludge, Global Water Engineering
installed an ANAMIX™-T reactor. This
thermophilic, continuous, stirred-tank reactor
achieves high removals of pollutants — even
while fed with a difficult stream containing high
concentrations of fat and solids. Up to 10 tons of
chemical oxygen demand are fed to this reactor
per day, with the system achieving high removal
efficiencies of more than 80 percent.

Startup of this reactor took only a few weeks,
with the help of a special seed-sludge collected
from another GWE ANAMIX™-T, which had
been operating in Belgium for several years. This
innovative method preserves bacterial activity
to enable seed sludge to be shipped overseas in
regular containers.

In addition, Sabormex has subsequently
ordered from Global Water Engineering a
complete biogas use system to burn the biogas
generated by the two anaerobic reactors. This
will generate 6,000 normal cubic meters per day
of biogas — allowing savings equivalent to up to
8,000 kilograms of fuel oil daily.

The quantity of biogas produced by Sabormex
is equal to approximately 2,650 tons of the fossil
fuel equivalent per year, worth more than
US$2 million in the first year.

Cerveceria Nacional - Ecuador
Ecuador’s leading brewery, Cerveceria Nacional,
is introducing a second waste-to-biogas plant
that is expected to increase the company’s
savings by more than $25 million worth of green
energy over the next decade. The company —
a subsidiary of the SAB Miller Group — was
founded in 1887 in Guayaquil, where its largest
plant is still located today. 