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DANISH DRINKING WATER COMPANIES
continue to reduce their water losses

Danish drinking water companies can be char-
acterised as having a very low level of water loss
in the distribution. For the 52 drinking water
companies that have participated in DANVA
Benchmarking in the past 5 years, there is a
steady reduction in water loss since 2011, from
9.48 per cent to 7.60 per cent in 2016. This is
despite the fact that the continued decline in
water consumption would mean an increas-
ing percentage of water loss. The reduction
in water losses is due to the significant efforts
made by the companies, which get continu-
ously better at tracking leaks, which are then
repaired, thereby reducing water losses.

At the end of the 1990s, a general require-
ment for setting up water meters for all water
users was introduced, and a penalty payment
was imposed on companies experiencing a
water loss of more than 10 per cent, meas-
ured as the ratio between the volume of wa-
ter pumped and water sold. These measures
have vastly contributed to placing Denmark
nowadays among the leading countries with
lowest water losses. Water loss is measured as
the difference between the volume of water
pumped by the utility company for its own
distribution network and the amount it has
charged its customers for water. Water loss can

Remote meter
reading

The water companies' replacement of
water meters with remote meter read-
ing provides a solid basis of data when
looking for leaks as well as with high-

ly valid estimates of water consumption.
The switch to remote meter reading is
proceeding at a fast pace, and data from
55 drinking water companies show that

the share of remotely read meters has in-

creased from 15 per cent in 2013 to 38
per cent in 2016.

2017

be calculated in any of several ways, either as
a percentage, as water loss per km of pipe, or
in a more detailed way, as an Infrastructure
Leakage Index.

The Infrastructure Leakage Index compares
actual water loss, as it does not include wastage
of water due to the flushing of water pipelines
after repairs, water used for fire extinguishing
and unauthorised usage. The Infrastructure

Leakage Index calculates actual water loss that
leaks into the ground in relation to the "inevi-
table” loss of water, which is calculated on the
basis of the size of the plant and water pressure.

There are many different methods that can
assist the water companies in reducing their
water losses, such as segmentation of the pipe-
line network, which, with the installation of
flow measurements in the various sections,

NON-REVENUE WATER (WATER LOSS), 2011-2016

10

2011 2012 2013

2014 2015 2016

Simple average (per cent) based on 52 drinking water companies which have participated

in DANVA Benchmarking for the past 6 years.
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NON-REVENUE WATER (WATER LOSS), 2016
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NOTE: The registration has not taken into account any post-adjustments of the company's water
losses which could be due to a contamination/pollution process with large flushings of the pipeline
network, where an exemption has been granted for the water used in relation to the calculation

of penalty charges. This means that there may be minor differences in the water loss stated in the
graph and the water losses declared by the companies themselves.
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Infrastructure Leakage Index

The loss of water can be calculated more ac-
curately and compared with the calculations
of the Infrastructure Leakage Index, referred to
astheILL ILIisan international water loss per-
formance indicator which has been developed
by the International Water Association (IWA),
which makes it possible to compare the actual
physical water losses and the inevitable water
loss between different companies with differ-
ent framework conditions (size and design of
the pipeline network, catchments, density, etc.)
and comparisons across national borders. ILI is
the relationship between actual physical water
loss and “inevitable water loss.”

Actual physical water loss is calculated as
the difference between the amount of water
sold and the amount of water pumped, minus
authorised non-billed consumption (for ex-
ample, flushing of the pipeline network after
repairs, water used for firefighting as well as
unauthorised consumption (theft) and meter
measurement uncertainties.

The "unavoidable real water loss” is a cal-
culation which is based on an international
formula that in turn is based on the size and
water pressure of the pipeline network, pre-
suming that it is a well-run healthy pipeline
network of a recent date, which calculates the
acceptable minimal, technically achievable
water loss that is financially justifiable. Actual
physical water loss, and thereby the ILI, can
be reduced, for instance, by improving the
speed and quality of repairs, introducing ac-

INFRASTRUCTURE LEAKAGE INDEX (ILI),
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Ml infrastructure Leakage Index(ILI)

tive leakage controls and incorporating asset
management into the company's renovation
planning. The ILI calculation is based partly
on assumptions, for example, concerning the
length of private water service laterals, the
average pressure in the pipeline network as well
as the calculation of water used for flushing.
Meter uncertainty has not been incorporated
into the Danish calculations.

There are calculations of ILIs from around
the world on the website www.leakssuite.com
under "Global ILIs/European ILIs.”

1.5

2.5

Danish water companies do not wastewater

A comparison of drinking Percentage of Number of
water companies in h{gh-in- Country supply included companies in % of companies
come countries prepa red by or Region in the survey Data year the survey  Average ILI  with ILI >= 2%
. The Netherlands 100% 2015 10 0.6 0%
www.leakssuite.com shows 2 p
that Danish drinki b Denmark 22% 2014 37 0.7 3%
a an_\s rinking water Flanders (Belgium) 100% 2014 7 1.0 14%
companies take great mea- Germany 0.7% 2011 Ll 1.0 25%
sures and succeed in redu- Austria 0.9% 2007/2011 50 1.0 36%
cing water loss of drinking Australia 93% 2014/2015 65 1.1 21%
water. Danish water com- England/Wales 35% 2011/2012 9 17 22%
panies come in second pla- Georgia (USA) 100% 2011 107 1.8 44%
ce among thei2 high-income USA 0.5% 2011 25 2.4 64%
countries Portugal 11% 2013/2015 14 2.6 57%
’ Canada 100% 2003/2014 33 2.7 67%
Croatia 15% 2005/2014 23 4.5 80%

SOURCE: www.leakssuite.com/ili-overviews-by-country/ and DANVA
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MICROBIOLOGICAL WATER
QUALITY ANALYSES, 2016

Number of remedied incidents per 1 million m®
of pumped volume of water
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Controlling drinking water quality

It is a statutory obligation to conduct inspections
and controls of the drinking water before supplying
it to the consumers. The inspections and controls
consist of analyses for selected physical parameters
such asiron and cadmium as well as microbiological
parameters such as E-coli and bacterial count. Drink-
ing water companies take samples from both the
waterworks on the pipeline network and at the tap
at the customers. A number of statutory inspection
tests that are to be analysed at an accredited labora-
tory and carried out over the course of the year is
determined together with the supervisory authority
based on the size of the drinking water company.

Itisup to each individual drinking water company
to determine the scope and extent of any sampling
beyond the statutorily required number of samples.
Such sampling may include either more of the same
type of samples as the statutory requirements or other
non-accredited control samples which the company
can perform itself.

There is a substantial difference between the
choices made by the companies. Some companies
find the number of statutory tests to be sufficient,
and other companies choose to expand their testing
programme with many additional tests and controls,
even though the more samples are taken, the more
the risk of exceeding the established standards is
increased.

Over 2/3 of the 61 drinking water companies
participating in DANVA's Statistics & Analysis and
Benchmarking take more than twice as many samples
than the regulatory authorities require in order to
test for microbiological contamination.

The results from the accredited analyses show
that, based on 12,815 samples, 98 per cent of the
microbiological control samples taken fall within
the threshold limits for all quality requirements.
If only one analysis parameter for a water sample
exceeds the quality threshold limit requirements, it
is registered as an ”incident,” which, however, does
not mean that the water is potentially harmful to
health. Usually, it simply means there are conditions
that need to be investigated further.

The key figure "Number of remedied incidents
per 1 million m® of pumped volume of water” is an
expression for the number of incidents a company
experiences per 1 million m? of pumped water, which
iscorrected for the additional risk involved in taking
more control samples than is statutorily required.

In 2016, two companies were forced to issue a
recommendation to their customers to boil the wa-
ter because the microbiological parameters were
exceeded. The boiling recommendations involved
a total of 3,232 households (water meters).
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RATE OF RENEWAL OF DISTRIBUTIONS FREQUENCY BURSTS TO DISTRIBUTION
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Renewal of the pipeline distribution
network

The pipeline supply network’s renewal rate
shows how much of the pipeline network was
replaced the previous year (as a percentage),
compared with the average per year for the
past 10 years. There is a continuous renewal
of the network, in order to maintain the high
water quality, high security of supply and mini-
mal water loss. There are a number of factors,
such as, e.g. materials, geological conditions,

average 0.0 0.5 10 15 20 25 30 35 4.0

Number of breaches per 10 km of pipeline

M Frequency of bursts - self-generated bursts
M Frequency of bursts - burstsdue to

external conditions

® The average age of the distribution pipes (years)

surface loads and stresses and ages that affect
when the pipeline network is renewed. Another
important factor is also that many major in-
frastructure and facilities projects often mean
that water companies must move their water
distribution lines, even though they have not
reached the end of their useful lives.

Large variation in the frequency of
pipeline bursts
Aburst in a pipeline network is one of the major

operational tasks that drinking water compa-
nies need to maintain a focus on. Aburst in the
network most likely means that there will be
consumers who will not have water in their taps,
and naturally the companies will make attempts
toreduce, to the extent possible, the number of
bursts and the duration of such bursts.

There is a substantial difference in the num-
ber of bursts that are registered on the pipeline
network among the participating companies.
Bursts are divided into 2 categories:
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« Self-generated bursts in the pipeline network or house/building
connections, where the pipeline’s age, pipe material, drilling
saddles, geology and the quality of work performed are often
the cause of the breach.

* Bursts due to external conditions, where the breach is often
due to excavation damage caused by a contractor in connection
with excavation work.

The graph shows self-generated bursts and bursts caused by
external conditions on the mains and the pipeline network, cal-
culated as number of bursts per 10 km of pipeline network. The
burstsare distributed across the entire pipeline network, from the
waterworks to the consumer’s water meter. The main part of the
pipeline network belongs to the water company, however, with
the exception of the final metres from the property boundary
and to the water meter, which are owned by the landowner, and
which are often referred to as the water service lateral.

The 61 companies had more than 2,750 bursts in total, dis-
tributed among approximately as many bursts on the house/
building connections as on the mains and pipeline network.
Approximately 20 per cent of the bursts are caused by external
conditions. In addition, 17 companies have registered bursts in
private water service laterals. The companies experienced ap-
prox. 1,100 bursts in their own pipelines, but had knowledge of
300 bursts in private water service laterals. This figure may be
significantly higher, as companies usually only become aware of
the bursts when the landowner cannot find the shut-off stopcock
in connection with the repair, or when they seek advice and guid-
ance from the water company, or hope that the water company
will pay for the repair.

Energy consumption by drinking water companies
There isa significant difference between the amount of electricity
and heating/energy consumption that Danish drinking water
companies consume in order to supply 1 m* of clean water to their
consumers. Consumption of electricity (purchased electricity) is,
onaverage, 0.41 KWh per sold m?, and the companies themselves
produce approx. 0.2 per cent of the gross consumption. The
average weighted gross energy consumption for drinking water
is 0.45 kWh per sold m®. The gross and net energy consumption
is the same for most drinking water companies, since only a
minor fraction of the companies generate their own electricity,
most often in the form of solar cells. However, the exception is
Morsg Vand A/S, which has a substantial production of heat in
connection with the water company and thus produces more
energy than what is consumed in connection with the drinking
water production.

The bulk of the consumption of energy in a drinking water
company is electricity, which can be divided into consumption
by the well-field and the waterworks, referred to as ”production”
and consumption of electricity used on the pipeline network
from the waterworks to the customers, referred to as “distribu-
tion.” 86 per cent of the consumed electricity is used in well
fields (sources of water) and waterworks. However, what is very
important for the calculations is whether the pumping pumps
arelocated in the production or distribution, which means that

BENCHMARKING DRINKING WATER

ENERGY CONSUMPTION AND PRODUCTION

OF DRINKING WATER COMPANIES, 2016
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the most accurate approach is to compare the companies based
on their total consumption of electricity.

The difference in consumption of electricity can be explained
partly by particularly energy-demanding deep drillings for water,
imports of pre-treated water, topographic conditions of the pipe-
line network or a highly energy-inefficient distribution system.
In the past few years, several water companies have commenced
producing electricity using solar cells, which are part of the
production and contribute to the water companies’ objective to
become CO,-neutral in the long term. m
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Good experience with
remote meter reading

In TARNBY FORSYNING, the
implementation of installing
remotely read water meters
has meant less efforts spent

on administration, while a de-
velopment project in Skander-
borg Forsyning has resulted

in more energy-efficient and
careful abstraction.

I | cse years quite a few water compa-
nies are choosing to replace their me-
chanical water meters with remotely

read meters. This applies to Tarnby Forsyning,

among others, where the replacement process
is underway for a second year. So far, around
half the approx. 10,000 mechanical meters
controlled by the utility have been replaced
with electronic meters, and there are already
savings of administration and time, reports
agronomist Jgrn Leth-Espensen, who works in

Tarnby Forsyning’s engineering department.

“In the past, we needed to send out letters,
and people would read their meters once a year
themselves. There were many who simply didn’t
doit. Sowe needed to spend energy and incur
postage expenses in order to send out letters
out to all the consumers. Also some of them

misread their meters and were thereby able
to postpone receiving a bill for several years
until they left or we replaced their meter, and
this resulted in quite a bit of administration
when we needed to subsequently collect the
money. Now we can receive all the data one to
two days after New Year, and this means that
we can send out the bills much more quickly,”
he explains.

The remotely read meters have also meant
that the company has begun to inform its cus-
tomers about leaks.

"When we received the figures after New
Year, we were able to see that about 20 consum-
ers had not had one consecutive hour where
their water consumption had been zero. This
is a sign that there has been a leak, so we sub-
sequently approached them and said that they
should check their installations. A few of these
customers actually found water loss of 2 to 5
cubic metres per day, and they were very grate-
ful to us for bringing that to their attention —
which is the very definition of good service,”
explains Jgrn Leth-Espensen.

The expectation is that the utility’s own water
loss can also be reduced in the long term as it
will bein a position where it can monitor water
consumption much closer:

”We are working on making a sectioning,
where we can see the consumption of water

in the various areas. Then we will be able to
measure how much water goes into an area
and compare to the data we receive from the
electronic meters. This will make things sig-
nificantly more certain, as there will be some
exact figures, figures which we can get our
hands on much faster.”

Energy savings
Skanderborg Forsyningsvirksomhed has gone
one step further and and has used data from
the remotely read meters in the Stilling area
in a development project that has produced
significant savings for their energy bill, com-
ments Carsten Vigen Hansen, a water specialist
at Skanderborg Forsyningsvirksomhed.
"Typically, waterworks are pre-programmed
to do a particular thing at particular per-de-
termined times. What is traditionally done is
that if you have a water tank with four metres
of water, and you have delivered one metre of
water to the customers, then you fill it up again.
And all of this runs completely automatically.
We have now introduced real-time controlled
operating optimisation, which means that we
make forecasts of expected water consumption
on the basis of hourly meter data from the con-
sumers and then calculate what the extraction
and water treatment should be,” he explains.
Based on the required production output,
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A technician
from Tarnby
Forsyning in
the process
of replacing
a mechanical
meter with

a remotely
read meter.

itis calculated which of the utility’s frequency-
controlled wells is most energy-efficient to use
atany given time. This results in a more energy-
efficient and gentle extraction, something that
isalso of benefit to the environment, plus it also
saves the utility a significantamount of money.

"We anticipate energy savings of 15 per cent.
Even though this is a small part of our area, I
have calculated that we save about DKK 50,000
per year,” comments Carsten Vigen Hansen.

The project, which was carried out in col-
laboration with Kamstrup, EnviDan and the
Danish Hydraulic Institute, and supported
by the Environmental Technology Develop-
ment and Demonstration Program (MUDP)
was completed in 2014, but the forecasts are
still being used to control the production at
the waterworks, and the system is planned to
eventually be expanded to the rest of the utility.

They are also contemplating using the elec-
tronic meters to offer new services to their
customers.

”We could perhaps be able to provide certain
additional services to the companies so that
they can monitor their own consumption.
This could concern, for example, a warehouse
thatisempty. If aleak suddenly occurs, and the
customer does not supervise the warehouse,
we will be able to alert them,” he explains. m
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]r Energy neutral

water utilities

DANISH water - and

wastewater treatment Is

The Americans have been
inspired by our way of doing
things, comments Claus
Homann (in the middle),
who is responsible for
production and is Strategic
manager at Aarhus Vand.

among the best in the worlo

Large parts of the world are facing severe challenges with drinking water and wastewater treat-
ment. This has caused interest in Danish water technology and the Danish water model to grow,
which has led to increasing international cooperation in the water sector. Seen from Danish
perspective, this means increased employment in Denmark and lower prices for the customers.
Among other things, this has contributed to Aarhus Vand lowering its tariffs in 2017 due to lower

energy consumption.

n particular, large Danish water compa-

nies such as VandCenter Syd in the city

of Odense and Aarhus Vand are engaged
in international partnerships and sell, in this
connection, a large number of water tech-
nology products and solutions from Danish
manufacturers to public authorities and utility
companies all over the world. Many have appar-
ently apparently discovered that Danish water
companies and producers have something
extra and a bit special to offer.

Areport in World Energy Outlook in 2016
highlights the Danish water sector as being es-
pecially energy-efficient. The report specifically
mentions Marselisborg Renseanlaeg as a good
example, which proves that wastewater treat-
ment can become energy-neutral. A good num-
ber of Danish wastewater plants are already
or on their way of becoming energy-neutral.

Aarhus Vand has has started to generate energy
with its plant in Marselisborg. The transition
to a circular economy is an opportunity not
only to recycle water but also a possibility to
accelerate innovation that promotes greater
efficiency and a higher degree of sustainability
in the sector.

Marselisborg creates significant attention
having en energy efficiency of 153 per cent on
electricity alone. Expectations in Aarhus are so
high that Marselisborg wastewater treatment
plant is called "Marselisborg ReWater”, and
furthermore in the future Aarhus Vand will use
employ the concept of “Marselisborg resource
plant”. In a few years, Danish wastewater com-
panies will be able to produce so much energy
that it will cover energy consumed in the entire
water sector. This will have a significant effect
on energy consumption in Denmark.

Many ongoing projects

VandCenter Syd (VCS) in Odense has exten-
sive experience with international projects.
Some primarily concern an exchange of experi-
ence, while others are commercial projects. The
company engages in collaborative efforts with
and contributes to projects in many countries,
such as Burma, Malaysia, Indonesia, the United
States and Zambia. VCS also works together with
Aarhus Vand, along with HOFOR and BIOFOS
(based in Copenhagen), under the common
name 3VAND, with the aim to support the ex-
port of Danish water technology and Danish
solutions.

VCS has assumed a leading role in a project
in Zambia, where the company provides, to-
gether with Aarhus Vand and HOFOR, a signifi-
cantinput to Krtiger A/S, a Danish consulting
and construction company which specialises in
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design, project planning and supply of water
and wastewater solutions. 3VAND has extensive
knowledge concerning the operations and
maintenance of the type of facilities supplied
by Kriiger. When the water companies become
involved in international commercial projects,
it takes place on market terms and conditions.

Zambia is experiencing economic growth
and population growth in cities. It is therefore
crucial that the security of supply of water
and treatment of wastewater is improved and
made significantly more efficient. The project
concerns the renovation of a district in the city
of Ndola, while contributing to improving
overall health. It also ensures better utilisa-
tion of resources, as the loss of water and the
number of times they experience flooding is
sharply reduced.

"The project in Zambia puts a major em-
phasis on providing sustainable solutions. It
is absolutely decisive for the success of the
project that at the same time as equipment
deliveries takes place, a significant amount of
training is provided and that knowledge about
the operation and maintenance of the new
solutions is transferred,” comments Henrik
Werchmeister, Head of Area at VCS.

Another good example of what Danish
know-how and Danish technology can deliver
is the Billund BioRefinery.

*This shows how the interaction between
water companies, consultants and producers
ensures value for Danish water customers and
export markets. The project supports the water
industry’s”Water Vision,” which has the goal of
creating 4,000 new jobs in the industry and a
doubling of water technology exports within 10
years,” comments DANVA's Managing Director
Carl-Emil Larsen, who is also chairman of The
Foundation for Development of Technology in
the Danish Water Sector (VTU-Fonden).

Billund Vand has developed Billund BioRe-
finery in joint collaboration with Kriiger A/S.
Two projects inspired by Billund BioRefinery
have already been sold to South Korea.

The door is open to the market in
the United States

In the United States, Aarhus Vand is working
together in joint cooperation with the state of
California and the city of Chicago in the field
of water and wastewater. This cooperation has
come to being within the framework of the
Danish-US cooperation, Water Technology
Alliance, which receives funding from The Dan-
ish Industry Foundation (Industriens Fond),

WATER IN FIGURES 2017
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Praise for the Danish water sector

The report World Energy Outlook in 2016 highlights the Danish water
sector as being especially energy-efficient. It specifically mentions

Marselisborg Renseanlaeg in Aarhus as an example that shows that
wastewater treatment can become energy neutral. However, they are
not alone, as many Danish wastewater plants are moving in the same

direction.

among other sources. Chicago’s water utility
works together with Danish water technology
producers, Aarhus Vand, and Eksportradet/
The Danish Trade Council. The expectation is
that the invested money will come back many
times over in the form of orders worth millions
of kroner, along with new Danish jobs. Thus
a future treatment plant in Chicago will be
a full-scale model highlighting what can be
offered by Danish water technology.

”The Americans have been inspired by our
way of doing things. They have been very im-
pressed that the wastewater treatment plant
in Marselisborg produces 53 per cent more
electricity than it consumes,” reports Claus
Homann, who is responsible for production,
and strategic manager at Aarhus Vand.

In order to support Danish exports and
WTA, Aarhus Vand has one employee posted in
Chicago and another one in San Francisco. The
intention is to function as a neutral bridgehead
between Danish water technology and the US
market and use this approach as a means to
open doors.

Water Project in
Zambia. Vand-
Center Syd and
3Vand cooperate
with Kriger A/S
on the provision
of technology
and know-how.
Zambia is experi-
encing economic
growth, and its
cities are grow-
ing rapidly. It is
therefore crucial
that the security
of supply of water
and treatment

of wastewater

is improved

and made
significantly more
efficient.

Aarhus Vand’s international efforts are
based on 3 legs: In the United States, it has
the role of a kind of water ambassador, while
the company as a water innovator in partner-
ship with HOFOR and VCS is part of a global
network. Finally, its is also a supplier of knowl-
edge and manpower. In addition to the WTA
cooperation in the United States, Aarhus Vand
has projects, e.g. in cooperation with the Mu-
nicipality of Aarhus, in India and South Africa,
where they sell know-how while collaborating
with Kriiger A/S on several projects in Zambia.

Danish water companies themselves benefit
from the international joint collaboration. As
Claus Homann comments:

”We want to support the Danish water vi-
sion. We are not a private company, and our
involvement in international activities must
also generate some benefits to us. The joint
collaboration furthers our ongoing develop-
ment, which will ultimately be of benefit to
our customers in Aarhus, in the form of better
services and a higher level of service.”m
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BENCHMARKING WASTEWATER

AREA ALLOCATION BETWEEN COMBINED

AND SEPARATE SEWERAGE, 2016
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THE
WASTEWATER
COMPANIES’
SEWER
NETWORKS ARE
CHALLENGED

Companies face major challanges due
to increased rainfall in recent years.

We experience several substantial cloudbursts flooding
roads, rail lines, basements and shops. This is something
that is very expensive for the community-at-large and
affects, in particular, homeowners who, for example,
may be so unfortunate to get untreated wastewater in
their basement.

Separate sewerage
Wastewater companies can choose to expand their ex-
isting common sewer network with larger pipes and
wastewater basins so as to handle increased volumes of
rain, but the most effective, yet also the most expensive
way to avoid water from sewer systems in basements is to
separate the rainwater from the wastewater and establish
a 2-strand sewer system: Traditional separate sewerage.
Alternatively, the rainwater can be disconnected from
the existing combined system and led to discharge locally
on private grounds (Local Rainwater Harvesting, LRH).
Traditional separate sewerage is typically far more
expensive than the other two, as it often requires exca-
vation by both the utility and the residents. The LRH
method is designed to provide a coordination with cloud-
burst (torrential downpour) protection and flooding
from surface runoff, thereby solving multiple issues at
once. This method makes it possible for residents to
take advantage of easier/less expensive solutions and
take joint responsibility for climate change adaptation
by establishing rainbeds or fascines for percolation of
rainwater, where possible. The LRH solutions are the first
to break through as a method and make the most sense
when it comes to management of cloudbursts or new
residential areas. The biggest advantage of the expansion
of the sewer system is that this does not require action
from/involvement of residents, but at the same time, this
method does not provide a 100 per cent guarantee that
the residents will not continue to experience flooding
in the event of a cloudburst.
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The increase in the spread of separate sewerage is
aconsequence of an intensification of reconstruction
work and prevention of basement flooding resulting
from the many instances of torrential rain. At the same
time, it is also one of the reasons why it has become
more expensive in recent years for Danish consumers
to have wastewater drained off.

In areas that are less densely populated, there are
other arguments for separation. Here the focus is on
removing extraneous water (groundwater and drainage
water), minimising the transport of rainwater (pump-
ing) and ensuring a more even flow to the wastewater
treatment plants. These are the most important drivers
for separation, along with the need for renovation.

Share of combined and separate sewerage
There is a very substantial difference in the degree of
separate sewerage among the benchmarked wastewater
companies. Some companies have almost only joint
sewer systems, while others primarily have separated
wastewater and rainwater in separate sewer systems.
This is associated with the fact that the replacement of
previously established combined sewer systems with
separate systems requires a massive investment, since
the vast majority of the wastewater companies’ assets
consist of the pipeline network. The prices of the re-
placement of the combined pipelines also vary quite
a bit. For combined sewerage areas in large cities and,
in particular, in densely populated city centres, where
the construction of facilities is particularly difficult,
the prices of the separation of the supply and residents
are very high.

Renewal of the sewer network

The rate of renewal of the sewer network shows how
much of the pipeline (as a percentage) was replaced
last year, compared with the average per year for the
past 10 years.

Benchmarking in recent years has shown that more
and more companies have a rate of renewal of more than
1 per cent, which perfectly fits in with the investments
in the sewer network in recent years. There are a wide
variety of factors that influence when the sewer system
should be renewed, such as materials, dimensions, leaks
and breaches, geological conditions, surface load and
age. Another factor of significance is that many large
infrastructure and construction projects often require
wastewater companies to move their sewer lines, even
if they have not reached the end of their useful life.

BENCHMARKING WASTEWATER

RATE OF RENEWAL OF SEWER PIPES,

2016
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BENCHMARKING WASTEWATER

Focus on extraneous water INFLOW FACTOR AND INFLUENT LOAD
Extraneous water is present, to varying degrees, among the various TO THE TREATMENT PLANTS f 2016
utility companies. Circumstances and conditions such as ground-
water, soil conditions, rainfall and the condition of the sewer network PE(BIS)/1,000 m? tillsbsvand
are parameters that affect the volume of extraneous water that is © ° 1o ° >° » 5
|
discharged to the wastewater treatment plants. Ka'”[g:ﬁg ——— °
Fredensborg | ————— ¢
. . Furesg ——— °
Extraneous water comprises, among other things: SC Avedore IE——— | ©
+ Seeping groundwater in areas where the sewerage pipes are below Fredericia ¢
Lynetten [ — »
the groundwater level. Holbeek m— o
. . . . AT Molledvaerket |-
Faulty connections of rainwater drainage pipelines to wastewater Vostiore. m—— .
systems. Helsingor | —-——m
+ Drainage water connected to wastewater systems. Alrf;r'sé ——
* Previously piped waterways, which over time have turned into Horsholm H—
t th td t th t S\'H(eborg | — —————
sewerage systems without disconnecting the watercourses. JSitpld mm—— °
Fr. Hayn A [ ]
When the calculation of the amount of extraneous water is deter- ‘e tgﬂa:gg ——
I I P —
mined, it is compared with the expected amount of wastewater Fr. Sund °
that the treatment plant should receive. This corresponds, to a Sg?kdi‘ed';
large extent, to the amount of drinking water sold. The calculation Az?sgg R
shows that the volume varies between an inflow factor of 1.5 to 4.5. Greve
Afactor of three corresponds to the treatment plant receiving 3 m® RUd:arffjsl
every time 1 m® of drinking water is sold in the treatment plant’s %?j':fd
er
catchment area. Since the wastewater companies’ revenues are based, Senderborg
to a large extent, on the charge on the amount of water sold, this havadlure
means that revenues cannot be obtained for the handling, pump- S‘GQ’SEEE’_:% °©
. . j
ing, treatment and payment of the discharge tax for the unrelated Jammerbugt
volumes of extraneous water. odsThh ;ig ¢
It would be natural to ask: Why don’t companies simply "just o g‘orgeﬂs °
.. . . anderporg
remove” the extraneous water? This is because it can be very difficult Halsnaes
and extremely costly to locate exactly where the water is entering Mariagerfi
the systems. When the water volumes are successfully localised, it Fa/zfskov
ssens
can turn out that there is less inflow supply to the sewerage system, Tonder
but over very long distances. It can therefore be very expensive to Rebild
. Viborg
establish close sewer lines, and the only commercially viable strategy < g"grs@
i : . . yddjurs
is the long-term one, where a dense sewer network is established in Vandcenter S
connection with the general rehabilitation of the sewer system. In S?kahcé‘k”f
other cases, it can turn out that there are relatively few instances RHJ@rrting .
. . . o ingste:
but a relatively large inflow supply, which can significantly reduce Stevns
the extraneous water with a minimal effort. N;/f);c:;
Gribvand
L X . Herning
The utilities have their focus on reducing the amount of extraneous Vejle
water, as here there are possible operational savings in the form of: PE;VSS
* Minimising the discharge tax paid to the government, a tax which lkast-Brande
isimposed on the amount of treated wastewater that is discharged Svendborg
from the treatment plants. Savings in the consumption of electric- Hedensted
. ! Naestved
ity that would be used for pumping. Langeland
FFV
Additionally, there are also environmental benefits in minimising Billund
the volume of extraneous water. These include: Simpehsg',f'
+ Discharge of fewer nutrients from the treatment plants. Veegtet gns.
» Fewer instances of overflow in the event of heavy rains. o 1 2 3 4 5 6
* Reduced CO, emissions (as a consequence of the reduction of Inflow factor: m?/m?

\4

electricity consumption). B inflow water compared to sold water in the

treatment plant's catchment area

® PE influent load (PE/1,000 m? inflow)
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Influent loads at the treatment plants

There is a very substantial difference between the contents of the wastewater
that flows into the wastewater treatment plants. Some wastewater can be
"thick," if there are large companies in the catchment area, such as slaughter-
houses or breweries, which discharge large amounts of organic matter. If the
treatment plant primarily receives only wastewater from residential areas, the
wastewater is defined as "thin." The load can be calculated in person equivalents
referred to as PE(BI5), which is a unit of measurement that represents what an
adult individual contributes in terms of organic biodegradable material per day.
1 PE(BI5) corresponds to 60 g Bls/day.

-
L —
-

SN NN 35555 5 S S IS S
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BENCHMARKING WASTEWATER

TRANSPORT Calculation of energy
- OVERALL LEVEL consumption

For many years, the Danish wastewater treat-
ment plants have had a considerable focus on
reducing their consumption of energy, and the
optimisation of energy production in recent
years has made it possible for the treatment
plants to transform from large consumers of
energy to energy producers themselves in the

TERNAL HEAT/ENERGY Egﬁ;/ENERGY long term. Several plants in Denmark have

—,{/” | gradually gained this status.
: Based on several workshops and meetings

DANVA has prepared, in collaboration with
the Danish Environmental Protection Agency,
acommon energy calculation method that pro-
vides adegree of uniformity in order to enable

s - the comparison of energy consumption and
Energy charges for the transport network. It is energy production at the overall level for the

PURCHASED
HEAT/ENERGY

primarily purchased electricity and heat that is companies transport networks and the compa-
included in the calculations, as there is currently . p p p
substantial energy production in the transport nies’ wastewater treatment plants. DANVA has

network. further differentiated the calculation method

in order to cover the entire company, overall

for transport and treatment plants, the indi-
TREATMENT V'Idllé.ﬂ 'tr'eatmen't plants, a.m.dbfurther downto4
~ OVERALL LEVEL subdivisions: Primary activities (pre-treatment,
biological tanks, final settling and “normal”
sludge treatment and buildings, etc.), further
sludge treatment (sludge incineration and
sludge drying), other heat production (heat
pumps and solar heat) and other generation
of electricity (solar cells, turbines and wind

turbines).

:g:'?/HEANsEEI?GY / INTERNAL HEAT/ENERGY ;Igf;/ ENERGY The c'alculatic.)n method is based on 3 main
streams: Energy in (purchased), self-produced
energy used internally, and energy out (sold).
Energy comprises electricity, district heating,
fuels (oil, gas, wood), heat production from
incineration of biogas and sludge, external
biomass, biogas sold, all of which is converted
to kWh.

Calculation of energy charges for wastewater The calculation method makes it possible
ter::rtg/egro’?jliZii(z)n_az\c/jetrﬁg l;;’slré: 'jftshjf?et to prepare a number of different key figures
sufficiency in energy production that is the for the entire wastewater company, for the two
particularly interesting data and key figures. primary areas Transport and Treatment, the
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TREATMENT

- BROKEN DOWN BY LEVEL

Primary
activities

Further
sludge

processing

Other
heat
generation

Other
electricity
generation

eating er

eating er

Internal heat/energy

Heating/energy sold

Energy calculations for wastewater treatment

plant(s) - broken down by level. The breakdown
provides an overview of the various elements of
energy generation that is included in the treat-
ment plants, along with the option to prepare key
figures for the primary activities that are included
in traditional wastewater treatment.

individual plant, and the primary activities of

the individual plant. Key overall figures:

+ Net energy consumption: The difference
between energy purchased and energy sold
- kWh/m?

* Gross energy consumption: Total energy
purchased and self-produced energy which
is used internally - kWh/m?

+ Degree of internal self-supply (degree of self-
sufficiency): Percentage of energy sold in
relation to energy purchased, per cent

+ Production rate: Percentage of energy sold
and self-generated energy used internally
in relation to purchased energy and self-
generated energy used internally, per cent

As a rule, the volume of water sold in the
sewer catchments is used for the key figures
for transport and volume of water sold in
the wastewater treatment plants’ catch-
ments for purification.

Net and gross energy consumption, calcu-
lated based on transport and treatment as kWh/
m?isincluded in the forthcoming performance
benchmarking, which will become mandatory
in 2018 for all water companies subject to the
Water Sector Act.

The key figures are an indication of the
amount of energy used to transport wastewa-
ter through the sewer system and through the
treatment plant, when a consumer buys 1 m?.

Energy consumption in the
wastewater companies

The consumption of energy by wastewater com-
panies is divided into energy consumption in the
transport network and energy consumption at
the wastewater treatment plants, respectively.
This is done in order to be able to produce an
appropriate comparable key figure such askWh/
sold m®, as too many companies differ in how
many sold m® of water are sold in the sewerage
catchment area compared to the m® of water sold
in the treatment facility's catchment area. The
key figures are an expression of how much en-
ergy the wastewater company uses to transport
1m? of purchased water down to the treatment
plantand how much energy the treatment plant
uses to purify/treat it before it is discharged.

The graphs show the companies’ net and gross
consumption of energy in the sewer system,
which is stated collectively for all the company’s
wastewater treatment plants.

In the sewer system, the net and gross energy
ratio is the same for the vast majority of com-
panies, as there are only a few companies that
have very little generation of energy, such that
isinsufficient to make a difference in the graph.

However for wastewater companies, there
is a distinct difference between net and gross
energy consumption, as treatment plants over
a certain size have the potential to produce
energy, most often at biogas plants that gener-
ate electricity and heat. Some companies have
sludge incineration or heat pumps that extract
energy out of the lukewarm wastewater. Other
companies are too small for the production of
biogas, and these often have net or even gross
energy consumption.

Overall, this results in a consumption of pur-
chased electricity amounting to 1.45 kWh/m?
and net consumption of electricity of 1.22 kWh
for the participating companies.

The 34 wastewater companies which produce
their own electricity collectively producea full 30
per cent of their own consumption of electricity.

BENCHMARKING WASTEWATER

~

>

2017 WATER IN FIGURES

35



BENCHMARKING WASTEWATER

WASTEWATER COMPANIES NET AND
GROSS CONSUMPTION OF ENERGY -
TRANSPORT, 2016

WASTEWATER COMPANIES NET AND
GROSS CONSUMPTION OF ENERGY -
TREATMENT, 2016
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Wastewater companies’ treatment of
sludge

Once the wastewater of the Danish households arrives
ata purification/treatment plant, the treatment of the
wastewater commences. Once the wastewater has been
treated/purified and discharged to a recipient, the com-
panies are left with a residual product (sludge).

The figure on the right illustrates how the various
companies deal with their surplus sludge before final
disposal. The surplus sludge is divided into 3 groups. The
categories are established by the regulation.

+ Sludge that only undergoes ordinary drainage before
disposal (normal treatment).

+ Sludge that is used for the production of biogas and
is subsequently drained.

+ Sludge that is run directly on a drying bed for sludge
mineralisation.

For those companies that transfer part of their surplus
sludge into a biogas plant, the figure further illustrates
how much biogas is produced per tonne of dry surplus
sludge (excluding industrial sludge). There is a rela-
tively big difference in how much biogas the various
companies derive from their surplus sludge. This is
because, among other reasons, there is a difference in
how good the wastewater sludge is for the production of
biogas, and if the companies introduce substances other
than sewer sludge to their biogas plants, for example,
industrial waste.

Wastewater companies' disposal of sludge
As a rule, drained sludge is disposed of in one of
three categories:

+ A Sludge: Wastewater sludge that can be spread on
agricultural farmland.

* B Sludge: Wastewater sludge that is be processed be-
fore use, for instance, in connection with composting
before reuse. The reason for this is usually an excessive
amount of pesticides, which can be reduced, in con-
nection with, e.g. composting.

+ CSludge: Wastewater sludge that is landfilled or incin-
erated. This can be due to an excessively high content
of heavy metals in the sludge.

It is the wastewater company itself that determines the
method of disposal based on analyses of the sludge and
the company’s own strategy for sludge management. For
instance, acompany could have the strategy of incinerat-
ing all sludge if the company does not want the sludge
to be spread out on agricultural farmland.

In 2016, wastewater companies subject to the provi-
sions of the Danish Water Sector Act had a total volume
of sludge amounting to 138,967 tonnes of dry matter, and
the expenses for the disposal of sludge stood, on average,
atapprox. 13 per cent of the wastewater companies’ total
operating expenses at the treatment plants. m

BENCHMARKING WASTEWATER

WASTEWATER COMPANIES'
SLUDGE TREATMENT, 2016
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The hunt for extraneous
water has started

Trailers with CTTYV inspection equipment, old maps and mathematical models are just some
of the weapons utilised by Morse Forsyning and Herning Vand in the battle to prevent extra-
neous water from entering wastewater treatment plants.

xtraneous water in the treatment plant
B isaproblem thatall wastewater compa-
nies struggle with, to a greater or lesser
extent. Infiltration of groundwater and rain-
water via leaks in the sewer system, incorrectly
connected drains, rain gutters and road gutters
and excess seepage from rainwater pipes to
wastewater pipes costs wastewater companies
a large amount of money every year. There is
therefore alot of money to save if the company
can specifically locate and prevent the extra-
neous water from ending up as wastewater.

Morsg Forsyning receives two to three times
as much wastewater at the treatment plant as
they get paid to treat. Here, the utility’s pump-
ing systems are used as a starting point for a
hunt for the extraneous water, remarks Manag-
ing Director Jan Sneever Andersen.

"Most of our wastewater is being pumped
at one point or another; so we can see what
comes in in relation to what we have calculated.
If a pumping station runs significantly more
than anticipated, we look at the weather and
particular season. If we have had a big rainfall,
then it is a faulty connection we need to look
for.If the pump runs significantly more in No-
vember to February than it does in the summer
months, which is the time when groundwater
is at its highest, then it is infiltration that we
need to look at,” he explains.

Own equipment for CCTV
inspection

In2016,acarwith CTTV inspection equipment
was purchased and an employee was hired to
help locate sources of extraneous water.

”We have trained an employee to work with
this, and when there is heavy rain, at the end
of it, we drive out with the CTTV equipment to
see where the extraneous water is penetrating,”
explains Jan Snaever Andersen.

So far, we have discovered some incorrectly
performed couplings as well as double drains
with rainwater at the top and wastewater at

the bottom, where the rainwater was running
into the wastewater, even if the drains had been
lined up precisely in order to prevent this.

”We have removed a few of the drains, and
the result has been that less water finds its way
into the piping systems in question. But once
we figure out how much extraneous water we
have, there is still a long way to go,” points out
the pipeline manager.

There are a whole lot of ways in which ex-
traneous water can penetrate into the system,
and nine months ago, we became aware that
there isalso salt water that penetrates, explains
the CEO of Morsg Forsyning, Gitte Guldberg.

It ruins the processes at the treatment
plant, and the chemicals do not work prop-
erly when there is saltwater penetration. We
have been able to trace its precise location to
a point in the city of Nykgbing, but we lack
certain old maps. We are looking to find them
inorder to see if there is something connected
that we do not know about. We have one-way/
shut-off valves that close when the water rises
in the fjord so that the water cannot run back
into the pipeline network, and we have checked
these and they work,” she explains.

They have not yet set specific goals for
how much they expect to be able to reduce
the extraneous water by, as they are still in the

investigation phase, butJan Snaever Andersen
has high hopes:

*The inflow intake to the treatment plant
was reduced by almost one million cubic me-
tres in 2016, which corresponds to 25 to 30
per cent, where the precipitation rate was 25
per cent less than what it was the year before,
and we definitely aim to be able to reduce the
inflow supply by a figure in that range.”

Separation and refurbishment
Herning Vand sold approx. 4 million cubic
metres of clean water to its customers in 2014,
but received approx.15 million cubic metres of
water at its treatment plants. Of the 11 million
cubic metres of extraneous water, about 4 mil-
lion cubic metres were rainwater, due to the
fact that not all of the utility’s catchment areas
are separated. "In order to make use of some
of this water, we have launched the planning
of extensive refurbishment and separation of
the sewerage system," explains Benny Nielsen,
Head of "Plan and Project” at Herning Vand.
”We have about 7 million cubic metres of
extraneous water, but we don’t think there is a
way we can get rid of all of it; that’s unrealistic.
But if we could even only get rid of half of it,
then that’s 3% million cubic metres, equivalent
toatleast DKK 7 million per year in operating

What is extraneous water?

Extraneous water is the term for all water that does not directly belong
to a wastewater system. For example, it could enter via leaks in the sewer
system when the groundwater level is higher than the pipelines. In the

event of heavy rainfall, rainwater could enter directly into the drainage
system on its way down in the ground or can come from water from drain-
age systems that are connected to the drainage system. In areas with
separated sewer systems the water could leak from rainwater pipeline
into the wastewater pipeline, or the rainwater pipeline could mistakenly
be connected to the wastewater pipeline.
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expenses and wastewater environmental taxes.
On top of that, comes the rainwater, which we
have to separate. We typically renovate the old
common systems first, which is also how we
will get rid of some of the rainwater. This will
make a further contribution, hopefully of the
same size,” explains Benny Nielsen.

Detailed review

In Herning, they have almost finished produc-
ing a detailed review of the sewer system in
all 500 main catchments. The pumping and
groundwater data have also been reviewed,
and they will extrapolate conditions using
mathematical models in order to "harvest the
low-hanging fruits" first.

”Once we have done that, will have to see
where we get the most value for our money.
Where is it that we need to make the efforts
to get rid of the extraneous water, because
there is a whole lot of money involved in this.
The relationship between the water that is
produced and the wastewater we receive from
the individual main catchments is between
a factor of 1 and up to a factor of 25. In the
situations where we do not know how much
extraneous water is coming from a larger area,
we have looked at where in the area it could
potentially be coming from, including whether
there could be faulty connections. There are
some conditions that must be present before
the water can seep into our pipelines: they must
be in a poor condition and the groundwater
must be at a high level,” he points out.

In a few months, the review will be com-
plete, producing a map that will demonstrate
the order in which the different parts of the
sewerage system should be refurbished when
the costs of the extraneous water and other
risks are balanced. In addition to the fact that
the search for extraneous water would likely
reduce the utility’s operating expenses, it is
also a means of future-proofing the pipeline
network.

”We believe that the groundwater table is
rising, and that the sewer pipes that are cur-
rently at the edge of the groundwater table
won't make it in 20 or 50 years. We have no
figures about this, but this is part of what we're
trying to find out,” explains Benny Nielsen. m
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REGULATORY BENCHMARKING WASTEWATER

Efficiency concerning operations, facilities and

overall finances

The natural "monopoly” situation for water
and wastewater companies has resulted in an
ongoing financial regulation of the companies.
This regulation entails the issuance of one year
or multi-year revenue frameworks, which is a
maximum limit for how much the companies
may charge their customers.

The determination of these revenue frame-
works contains a benchmarking of the com-
panies’ total finances, i.e. both the companies’
operating and facilities expenses. This bench-
marking is conducted by the Secretariat for
water supply. In 2017, only benchmarking of

wastewater companies will be conducted, as
in 2016 the drinking water companies were
already notified of their revenue frameworks
for 2017 and 2018. The future benchmarking
will take place every two years, staggered for
each type of utility.

In order to compare the companies’ oper-
ating and facilities’ expenses with each other,
it is naturally necessary to have a common
benchmark. This is owing to the fact that com-
panies differ by size, type, framework condi-
tions, number of customers, etc. This basis of
comparison is called net volume and consists of

anumber of standard expenses for operations
and facilities, divided into different categories,
alsoreferred to as cost drivers. For example, the
standard cost of the annual operation of one
kilometre of wastewater pipeline located in a
rural area is DKK 2,328. Correspondingly, the
standard cost of a wastewater pool is DKK 6.12
per m® volume in the pool. This makes it pos-
sible to calculate a standardised level of total
annual operating expenses for each company
based on the company’s portfolio of assets.
The same calculation is conducted for the
facilities’ expenses. For each asset, there is a

ACTAUL OPERATING COSTS COMPARED TO THE OPERATING COST NET VOLUME TARGET (OPEX)
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standard depreciation, which in the Secretariat
for water supply’s benchmarking is defined as
the replacement cost price in relation to the
useful life, both from the price and useful life
catalogue (POLKA). By putting all standard
expenses together, it is possible to determine
a standardised level for the company’s antici-
pated annual replacement expenses.

By comparing the annual actual operating
and facilities expenses incurred (depreciation)
with the corresponding net volume targets, we
find a simplified key figure for the company’s
relative efficiency according to the Secretariat

REGULATORY BENCHMARKING WASTEWATER

for water supply’s benchmarking model.
The lower the expenses a company has in
relation to the net volume target, the more
efficient the company is.

If the actual expenses in relation to the
net volume target are below 1, which can be
defined asa balance point, the company has
lower expenses than the model anticipates.
Conversely, a key figure above 1 indicates
that the company has higher expenses than
anticipated by the model. m
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Net volume targets represent the
expected annual costs for either
operations (operating expenses -
OPEX) or investments (capital expen-
ditures - CAPEX). This is based on
the number of assets the company
has as well as the type, size, location
and age of the assets.

\
\ .
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Calculation of
depreciation

When a company has carried
out depreciation in accord-
ance with net volume, this indi-
cates that the company is effi-
cient in relation to the bench-
marking. However, it should

be mentioned in this context
that all depreciation carried
out for investments made prior
to 2009 is based on standard
prices and not on actual cost.
In addition, the date of acqui-
sition has a major effect on the
level of depreciation. This is
because depreciation prior to
2009 consists of 50 per cent

of the standard replacement
cost in 2009 and 50 per cent
of a standard cost price at the
date of acquisition. Due to infla-
tion, this means that companies
with old assets carry out sig-
nificantly less depreciation. In
addition, net volume is deter-
mined as the replacement cost,
which means that most com-
panies are below the balance
point of 1.
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DRINKING WATER: BASIC DATA AND KEY FIGURES

COMPANIES WHICH
PARTICIPATED IN STATISTICS

AND BENCHMARKING 2017
(DATA FOR 2016)

Boreholes
(water Pipeline
Inhabitants in Total water abstraction- Water network
supply area volume sold area) Waterworks hardness (supply lines)
T N N e N
Assens Vandvaerk A/S 8,400 607,042 19.0
Billund Drikkevand A/S 7,021 724,464 9 2 7.8 191
Bornholms Energi & Forsyning A/S 20,000 1,332,053 27 4 15.0 779
Egedal Vandforsyning A/S 16,480 604,104 9 1 22.0 152
Energi Viborg Vand A/S 53,300 2,349,627 12 4 8.0 540
Esbjerg Vand A/S 96,500 6,618,827 YA 6 7.5 1,000
FFV Vand A/S 9,481 626,410 8 2 18.5 239
Fors Vand Holbaek A/S 28,752 1,594,295 14 2 14.0 214
Fors Vand Roskilde A/S 55,000 3,168,028 20 3 19.0 385
Forsyning Helsingar Vand A/S 58,000 2,761,118 26 A 15.0 382
Fredensborg Vand A/S 38,706 1,689,631 13 2 15.0 275
Frederiksberg Vand A/S 105,000 5,297,479 5 1 30.0 178
Frederikshavn Vand A/S 53,000 4,450,738 100 5 8.0 1,207
Frederikssund Vand A/S 27,000 1,243,315 19 5 20.0 392
Glostrup Vand A/S 22,528 1,315,809 13 3 25.0 98
Grindsted Vandvaerk A.m.b.a. 12,032 1,019,755 11 2 6.6 256
Halsnzes Vand A/S 10,400 578,771 12 3 17.0 169
Herning Vand A/S 50,500 3,123,090 20 3 9.0 694
Hjerring Vandselskab A/S 34,000 3,142,162 48 5 14.0 843
HOFOR Vand Kgbenhavn A/S 591,481 52,001,662 435 7 20.0 1,077
Horsens Vand A/S 50,564 3,986,467 2/ A 14.0 481
Harsholm Vand ApS 24,965 1,261,129 16.2 140
Ikast Vandforsyning A.m.b.A 16,000 890,205 11 2 8.5 208
Kalundborg Vandforsyning A/S 14,200 3,309,990 24 5 15.0 315
Kerteminde Forsyning - Vand A/S 17,000 886,276 9 2 24.0 214
Kege Vand A/S 32,600 1,599,013 14 3 23.0 287
Langeland Vand ApS 9,200 788,462 25 L 21.4 379
Lemvig Vand og Spildevand A/S 17,399 1,943,471 17 6 581
Lolland Vand A/S 38,511 1,623,643 30 A 18.0 809
Lyngby-Taarbaek Vand A/S 55,240 2,733,015 8 2 18.0 213
Mariagerfjord Vand a/s 15,000 1,293,197 13 7 8.8 323
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DRINKING WATER: BASIC DATA AND KEY FIGURES

PROCESS BENCHMARKING (KEY PERFORMANCE INDICATORS) TARIFFS AND COSTS 2017 (Level 1)

Actual
operating
costs for
production,
distribution, Operating
customer costs
management Operating related to Opertating
and general TR . X
administration costs of distribution Operating costs realted Variable
i e e production compared to costs on to general Actual water Costs for
the sold of water sold water in customer administration investment Fixed annual contribution,  consumption
volume of produced at own supply service by compared to and contribution, incl. VAT and of 100 m3/
water flow waterworks area water meter sold water renovations incl. VAT taxes year
DKK/m3 sold DKK/m3 sold DKK/m3 sold DKK/water DKK/m3 sold DKK/m3 sold DKK DKK/m3 DKK
meters
6.06 3.58 618 17.66 2,384
1.72 26.83 706 13.64 2,070
6.90 2.78 1.26 55.67 2.25 8.19 1,249 17.30 2,979
6.43 3.75 375 15.95 1,970
4.85 ThP) 850 13.81 2,231
3.36 1.75 0.71 168.10 0.12 2.43 828 13.88 2,216
8.02 7.06 875 19.95 2,870
5.20 1.22 1.85 83.72 1.19 6.04 313 16.26 1,939
5.33 1.36 3.73 67.76 0.00 5.31 375 20.93 2,468
5.51 15.34 576 20.47 2,623
2.56 1.32 0.85 63.81 0.52 3.86 254 16.56 1,910
4.58 2.17 2.63 832.99 0.15 6.36 370 18.89 2,259
5.62 10.52 1,313 15.33 2,846
7.10 8.72 850 19.55 2,805
5.38 6.71 283 21.00 2,383
4.39 1.55 1.05 58.85 1.26 3.19 729 10.82 1,811
6.99 0.61 3.36 63.40 2.37 8.30 838 23.01 3,139
£4.01 1.74 1.90 39.80 0.00 3.55 740 11.51 1,891
6.80 3.81 1.15 49.11 1.20 3.52 1,339 15.19 2,858
3.17 2.47 480 18.23 2,303
3.01 2.73 984 12.72 2,256
3.99 3.41 102.37 0.00 5.51 o 25.49 2,549
4.93 5.13 594 14.38 2,032
2.92 2.85 0.62 185.85 0.54 7.77 o 18.79 1,879
6.69 2.54 3.18 159.78 0.57 3.33 630 16.75 2,305
5.89 2.63 1.76 75.97 0.73 16.72 236 20.91 2,327
4.99 6.91 675 13.56 2,031
3.05 4.56 892 14.69 2,361
6.97 2.10 355 17.55 1.21 6.95 945 23.57 3,302
3.59 2.27 1.86 84.84 0.38 10.14 o 22.37 2,237 >
3.98 6.93 633 12.71 1,904
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DRINKING WATER: BASIC DATA AND KEY FIGURES

COMPANIES WHICH
PARTICIPATED IN STATISTICS

AND BENCHMARKING 2017
(DATA FOR 2016)

Boreholes
(water Pipeline
Inhabitants in Total water abstraction- Water network
supply area volume sold area) Waterworks hardness (supply lines)
e e e N
Midtfyns Vandforsyning A.m.b.a. 16,000 1,603,530 17.0
Morsa Vand A/S 9,271 556,576 9 2 13.0 122
NFS A/S 18,475 1,209,974 18 2 18.8 180
NK-Forsyning A/S 40,000 2,159,868 20 3 17.0 502
Nordvand (Gentofte Vand A/S) 75,578 3,609,849 22 1 19.0 302
Nordvand (Gladsaxe Vand A/S) 68,345 3,442,649 9 2 19.0 227
Odsherred Vand A/S 5,200 353,100 15 3 17.0 179
Provas 33,000 1,594,037 16 3 10.6 394
Ringkebing - Skjern Vand A/S 35,957 3,337,042 36 8 7.l 1,211
Ringsted Vand A/S 26,926 1,752,147 12 L 19.0 376
Rudersdal Forsyning A/S 33,000 1,574,212 13 3 20.0 205
Silkeborg Vand A/S 53,000 2,436,312 11 3 4.0 521
SK Vand A/S 69,200 3,422,127 51 5 18.0 716
Skanderborg Forsyningsvirksomhed A/S 18,620 1,002,390 19 5 13.5 205
Skive Vand A/S 33,500 2,435,328 31 10 10.0 710
Sorg Vand A/S 10,000 503,657 8 1 19.0 245
Struer Forsyning Vand A/S 13,960 945,715 9 2 5.3 251
Svendborg Vand A/S 38,495 1,864,702 27 6 20.0 457
Senderborg Vandforsyning A/S 41,000 2,125,780 19 6 15.0 369
Thisted Vand 32,375 3,117,073 34 8 13.0 835
TREFOR Vand A/S 147,000 11,192,041 78 10 13.0 1,436
Tender Vand A/S 24,370 1,690,899 13 A 11.0 553
TARNBYFORSYNING Vand A/S 42,947 2,593,537 10 1 28.0 191
Vand Ballerup A/S 54,000 3,163,617 11 5 20.0 322
Vandcenter Syd as 168,000 8,666,037 46 5 16.6 1,010
Varde Vandforsyning A/S 22,300 1,657,765 16 2 7.0 572
Verdo Vand A/S 49,200 2,357,156 21 5 12.5 341
Vestforsyning Vand A/S 4,8,832 3,848,847 29 6 11.5 1,087
Aalborg Vand A/S 118,990 6,751,983 51 11 17.0 691
Aarhus Vand A/S 274,535 13,894,911 85 8 16.0 1,487
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DRINKING WATER: BASIC DATA AND KEY FIGURES

PROCESS BENCHMARKING (KEY PERFORMANCE INDICATORS) TARIFFS AND COSTS 2017 (Level 1)

Actual
operating
costs for
production,
distribution, Operating
customer costs
'gﬁgagee;:fglt Operating related to Opertating
admingistration costs of distribution Operating costs realted Variable
i e (@ production compared to costs on to general Actual water Costs for
the sold of water sold water in customer administration investment Fixed annuval  contribution, ~ consumption
volume of produced at own supply service by compared to and contribution, incl. VAT and of 100 m3/
water flow waterworks area water meter sold water renovations incl. VAT taxes year
DKK/m3 sold DKK/m3 sold DKK/m3 sold DKK/water DKK/m3 sold DKK/m3 sold DKK DKK/m3 DKK
meters
4L.34 1.90 550 11.56 1,706
4.23 1.77 1.62 77.24 0.15 9.82 699 13.72 2,071
4.92 10.58 625 16.18 2,243
6.81 2.27 2.06 140.86 1.38 6.22 889 17.18 2,607
5.15 1.54 3.07 136.76 0.00 7.51 (o) 22.85 2,285
4.24 2.35 2.43 194.56 0.00 5.90 o 22.05 2,205
10.10 2.86 2.14 113.68 2.97 10.36 1,393 15.55 2,948
5.41 1.50 2.96 80.09 0.16 7.50 875 18.50 2,725
4.25 6.39 1,321 15.03 2,824
4.25 5.20 186 20.38 2,224
5.23 1.37 2.09 42.31 1.17 3.61 L45 17.94 2,239
4.18 4.97 788 13.99 2,187
5.98 3.99 1,299 14.83 2,782
4.56 5.75 738 15.32 2,270
3.80 1.32 1.11 56.91 0.94 5.53 750 15.82 2,332
4.83 11.85 537 18.35 2,372
3.18 893 13.45 2,238
5.61 1.88 2.22 48.26 0.90 11.37 800 19.82 2,782
4.31 17.56 555 16.15 2,170
3.04 1.00 1.60 9.48 0.26 4.46 734 14.09 2,143
4L.72 1.14 0.91 271.18 1.40 15.29 1,250 15.31 2,781
4.94 5.88 1,047 15.04 2,551
152 1.80 0.97 20.33 0.08 6.52 256 17.54 2,010
4.15 7.58 o) 20.49 2,049
5.78 2.92 1.91 147.55 5.34 600 19.69 2,569
4.57 2.67 0.64 328.99 0.00 1.66 1,164 13.90 2,554
4.55 0.87 1.43 77.17 1.85 3.96 694 13.34 2,028
3.87 1.02 1.60 40.58 0.98 3.41 766 14.95 2,261
3.63 3.79 1,250 14.19 2,669
5.77 2.13 1.82 81.25 1.24 9.40 688 18.40 2,528
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e an e
WHICH PARTICIPATED
IN STATISTICS AND

BENCHMARKING 2017
(DATA FOR 2016)

Sewer Total water
Inhabitants system volume Inflow
in (wastewater sold in Treatment volume to
catchment and catchment plant over treatment Total influent
area rainwater) area 30 PE plants organic load
-
Aflgb Ballerup A/S 48,107 2,755,312
Allerad Spildevand A/S 23,538 287 1,132,242 3 2,415,620 26,309
AquaDjurs A/S (Spildevand) 16,150 1,045 1,673,387 3 5,184,400 34,600
Assens Spildevand A/S 34,915 1,036 1,749,967 8 5,193,373 74,051
Billund Spildevand A/S 22,936 420 1,286,739 5 5,873,266 45,4504
BIOFOS Lynettefeellesskabet A/S 46,965,151 2 89,980,000 1,350,000
BIOFOS Spildevandscenter Avedgre A/S 242,159 55 13,294,305 1 25,010,000 283,000
Bornholms Energi & Forsyning A/S 30,000 815 1,788,849 8 5,721,705 68,493
Egedal Spildevand A/S 41,258 534 1,531,686 3 2,735,071 32,446
Energi Viborg Spildevand A/S 96,479 1,577 3,982,947 19 11,844,351 108,521
Esbjerg Spildevand A/S 107,173 1,283 6,118,311 10 16,382,527 198,459
Favrskov Forsyning A/S 42,000 877 1,798,158 7 4,840,479 49,531
FFV Spildevand A/S 50,953 1,281 2,165,882 8 9,424,130 45,848
Fors Spildevand Holbaek A/S 57,861 1,070 2,919,662 8 5,942,163 66,173
Fors Spildevand Roskilde A/S 68,381 910 3,903,298 5 9,203,992 113,464
Forsyning Helsinger Spildevand A/S 61,400 570 2,898,193 3 6,103,823 52,446
Fredensborg Spildevand A/S 40,230 455 1,715,702 3 2,611,248 25,369
Fredericia Spildevand og Energi A/S 50,868 851 5,009,000 1 9,419,258 255,409
Frederiksberg Kloak A/S 105,037 146 4,928,636
Frederikshavn Spildevand A/S 51,709 877 3,830,609 9 11,009,047 261,852
Frederikssund Spildevand A/S 39,200 640 1,932,912 6 4,533,236 60,212
Fureso Spildevand A/S 40,202 324 1,646,228 1 1,617,509 21,000
Glostrup Spildevand A/S 22,461 156 1,326,361
Greve Spildevand A/S 49,516 580 2,156,876 1 5,383,283 46,616
Gribvand Spildevand A/S 41,082 873 1,832,501 9 5,958,479 35,925
Halsnaes Spildevand A/S 28,337 569 1,327,328 A 3,612,638 29,380
Hedensted Spildevand A/S 32,955 9614 1,778,100 5 6,943,191 87,114
Herning Vand A/S 70,000 1,176 4,027,673 14 13,260,265 217,364
Hjerring Vandselskab A/S 52,000 1,087 3,114,153 9 9,840,085 174,089
HOFOR Spildevand Kegbenhavn A/S 591,481 1,083 31,180,754
Horsens Vand A/S 80,926 1,225 4,695,784 3 12,556,405 352,256
Hersholm Vand ApS 24,812 167 1,209,351 1 3,727,730 36,927
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Actual
operating
costs for
transportation,
treatment,
customer
management
and general
administration
compared to
sold volume of
water

DKK/m3 sold DKK/m3 DKK/m3 DKK/ meter DKK/m3 sold DKK/m3 sold DKK/m3

3.61
12.36
13.62
17.66
12.24
2.69
4.07
15.98
13.78
11.41
8.46
13.42
17.41
12.49
14.37
13.57
9.60
8.31
3.84
14.09
16.50
11.86
4.68
10.54
18.35
18.78
17.17
10.81
13.60
2.79
10.74

11.13

Operating
costs related
to sewer
system
compared to
the amount
of water
sold in the
sewerage
catchment
area

3.56

0.16

2.87

2.41

4.88

4.58
6.37

3.54
2.06
2.98
3.32

4.96
6.05
5.47
6.80
4.66

4.24

2.65

Operating
costs related
to treatment
compared to
the amount

of water
sold in the
treatment
plant's
catchment
area

6.73

2.30
3.38
7-99

521l

8.20

4.50
7.54

£4.30
4.67

6.62

3.84
10.44
7.11
8.93
5.76
6.48

5.34

Operating
costs related
to customer
management
compared to
the number

of water
meters

38.70

39.36

101.31

76.98

95.05
67.86

58.30
76.26
407.97
39.03

64.41
137.08
34.82
124.67
40.94
60.18

57.67

Operating
costs related
to general
administration
compared to
the amount
of sold water

1.90

0.39
0.53
4.47

0.20

0.16

2.70

0.06

1.83
1.32
0.31

1.00

1.16
0.00
5.83
0.31
0.00

2.25

0.51

Actual
investments
and
renovations

8.09
31.53
16.46
23.07
46.12

3.32

5.11
14.09
33.18
23.88

8.03
33.23
47.15
16.87
16.30

17.62
15.03
14.28

5.76
19.48
32.84
28.04
13.86

17.81
32.77

6.59
26.97

17.97
19.04

4.92
14.31
27.41

TARIFFS AND COSTS 2017 (Level 1)

Fixed annual
contribution,
incl. VAT

O
o
741
733
741

740
745

703
688
740
740
738

741

Variable
contribution
incl. VAT and

taxes

24.16
48.75
32.50
55.73
41.20

39.63
46.25
4,6.05
29.33
£42.00
49.25
34.11
38.00
3444
39.38
33.75
15.89
42.75
44.35
43.75
33.25
27.50
55.85
49.50
41.25
30.63
45.79
20.30
36.53
37.21

Costs for
consumption
of 100 m3/
year

2,416
4,875
3,991
6,306
4,861

4,634
4,625
4,605
3,673
4,900
5,666
4,036
3,800
4,109
3,938
3,813
1,589
5,015
5,180
4,375
3,325
2,750
6,288
5,638
4,865
3,803
5,317
2,030
4,394
3,721
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e an e
WHICH PARTICIPATED
IN STATISTICS AND

BENCHMARKING 2017
(DATA FOR 2016)

Sewer Total water
Inhabitants system volume Inflow
in (wastewater sold in Treatment volume to
catchment and catchment plant over treatment Total influent
area rainwater) area 30 PE plants organic load
-
Ikast-Brande Spildevand A/S 35,700 1,790,511 3 6,182,282 39,591
Jammerbugt Forsyning A/S 45,600 817 1,768,825 A 4,715,642 61,930
Kalundborg Spildevandsanleeg A/S 48,725 807 5,676,573 9 8,861,026 75,452
Kerteminde Forsyning - Spildevand A/S 22,177 373 1,049,800 5 2,448,661 15,943
Kage Aflab A/S 56,300 863 2,563,000 A 8,371,920 78,594
Langeland Spildevand ApS 9,079 470 599,009 8 2,592,859 8,314
Lemvig Vand og Spildevand A/S 19,200 574 1,280,811 3 2,243,633 58,859
Lolland Spildevand A/S 23,205 1,142 1,683,539 51 4,319,165 20,133
Lyngby-Taarbsek Spildevand A/S 55,240 339 2,741,131 o o
Mariagerfjord Spildevand A/S 30,000 876 1,945,671 3 5,400,000 65,481
Middelfart Spildevand A/S 38,093 674 1,557,241 6 5,539,995 39,467
Morsg Spildevand A/S 14,6514 562 862,681 3 2,593,441, 33,900
Mglledvaerket A/S 7 5,177,149 1 10,783,974 104,572
Malgv Rens A/S 1,995,813 1 4,254,883 33,264
NFS A/S 36,187 571 1,552,810 4 5,815,825 66,030
NK-Forsyning A/S 71,500 1,098 2,939,402 10 11,757,472 61,522
Nordvand (Gentofte Spildevand A/S) 75,578 379 3,618,515
Nordvand (Gladsaxe Spildevand A/S) 68,345 289 3,369,364
Odder Spildevand A/S 7,908 265 870,630 3 2,231,194 22,616
Odsherred Spildevand A/S 25,700 643 1,169,318 11 3,157,202 41,415
Provas 50,503 1,034 2,400,718 13 8,192,386 65,831
Randers Spildevand A/S 92,591 1,477 4,151,985 6 10,954,416 97,759
Rebild Vand & Spildevand A/S 21,800 575 1,147,166 11 845,000 12,600
Ringkebing - Skjern Spildevand A/S 40,700 1,041 2,583,973 16 8,085,016 83,378
Ringsted Spildevand A/S 28,463 566 1,893,251 3 6,006,000 92,457
Rudersdal Forsyning A/S 55,700 458 2,648,752 3 3,878,000 14,500
Silkeborg Spildevand A/S 80,700 1,432 3,691,148 15 8,035,898 94,662
SK Spildevand A/S 57,250 1,146 3,227,380 20 8,400,514 114,209
Skanderborg Forsyningsvirksomhed A/S 53,750 1,231 2,431,069 6 6,358,512 67,666
Skive Vand A/S 15,796 846 1,790,427 5 8,246,305 47,120
Solrad Spildevand A/S 22,147 274 894,321 1 2,270,108 11,403
Sorz Spildevand A/S 21,000 526 1,021,959 12 2,900,686 33,807
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Actual
operating
costs for
transportation,
treatment,
customer
management
and general
administration
compared to
sold volume of
water

DKK/m3 sold DKK/m3 DKK/m3 DKK/ meter DKK/m3 sold DKK/m3 sold - DKK/m3 -

10.77
12.50
6.62
9.70
10.87
21.36
12.76
12.70
3.09
13.05
15.68
18.28
6.00
5.16
14.86
15.10
5.14
4.66
12.09
16.65
13.33
10.32
9.07
11.19
12.62
7.34
11.24
16.35
10.91
13.58
11.66
13.49

Operating
costs related
to sewer
system
compared to
the amount
of water
sold in the
sewerage
catchment
area

3.67
3.99
6.95
6.25

2.91

5.34

2.24

4.24

6.46
4.67
4.13

3.72

5.45
3.08

2.55

5.89

2.18

Operating
costs related
to treatment
compared to
the amount

of water
sold in the
treatment
plant's
catchment
area

6.35
7.53
3.68
0.87
7.04

6.73

8.51

4.93

6.19

9.26
6.93
4.33

5.77

4.84
5.84

Operating
costs related
to customer
management
compared to
the number

of water
meters

46.45
64.70
117.67
58.95
41.48

36.13

22.32

65.64

159.67
108.58

151.32

163.73

96.38
77.58

40.96

54.85
82.18

Operating
costs related
to general
administration
compared to
the amount
of sold water

0.35
0.00
0.43
0.25

1.10

0.15

0.76

2.31

0.99

1.09

0.00

0.00

1.90

0.20
1.88

1.12

2.33

3.00

Actual
investments
and
renovations

16.94
21.25
8.19
20.82
4,6.87
49.42
31.29
26.11
19.02
17.95
24.86
51.81
5.82
3.23
14.69
39.49
8.73
10.49
58.00
24.93
40.77
24.78
37.81
25.74
36.45
17.18
18.52
26.33
37.35
36.15
27.76
69.73

TARIFFS AND COSTS 2017 (Level 1)

Fixed annual

contribution,

incl. VAT

Variable
contribution
incl. VAT and

taxes

35.41
26.25
52.79
29.75
46.70
38.80
35.74
56.25
29.86
35.95
55.65
46.25

£42.50
51.25
39.05
25.00
35.63
51.60
50.88
34.32
31.81
44.63
53.91
30.63
30.00
50.63
35.15
38.44
32.50
54.95

Costs for
consumption
of 100 m3/
year

4,281
3,366
5,279
3,715
4,670
4,620
4,305
6,366
2,986
4,228
5,565
5,366

4,875
5,866
3,905
2,500
4,344
5,900
5,814
4,150
3,864
5,202
5,391
3,063
3,656
5,772
4,203
4,569
3,250
6,103
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e an e
WHICH PARTICIPATED
IN STATISTICS AND

BENCHMARKING 2017
(DATA FOR 2016)

Sewer Total water
Inhabitants system volume Inflow
in (wastewater sold in Treatment volume to
catchment and catchment plant over treatment Total influent
area rainwater) area 30 PE plants organic load
N N N7 = 7 ey
Stevns Spildevand A/S 18,581 796,874 2,537,018 19,577
Struer Forsyning Spildevand A/S 18,863 401 912,489 3 2,014,032 34,552
Svendborg Spildevand A/S 57,327 870 2,659,785 6 9,433,441 88,241
Syddjurs Spildevand A/S 34,523 790 1,578,734 11 3,578,505 45,520
Senderborg Spildevandsforsyning A/S 74,737 1,355 3,221,768 5 8,202,483 61,484
Thisted Vand 51,505 803 2,505,241 5 6,615,305 170,930
Tonder Spildevand A/S 29,060 770 1,797,771 17 5,171,840 44,891
TARNBYFORSYNING Spildevand A/S 43,010 194 2,259,114 1 5,020,967 73,785
Vandcenter Syd as 225,000 2,324 10,994,122 14 33,703,981 328,624
Varde Kloak & Spildevand A/S 61,528 849 2,223,733 8 7,060,979 63,347
Vejle Spildevand A/S 96,748 1,853 5,024,970 9 17,060,448 188,725
Vestforsyning Spildevand A/S 51,460 999 3,486,374 6 7,235,948 151,361
Aalborg Kloak A/S 204,877 2,025 10,450,454 2 27,166,631 344,626
Aarhus Vand A/S 335,685 2,798 14,922,423 4 37,206,925 460,428

A R NN
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TARIFFS AND COSTS 2017 (Level 1)

Actual Operating
operating costs related Operating
costs for to sewer costs related
transportation, system to treatment Operating
treatment, comparedto  comparedto  costs related Operating
customer the amount the amount to customer  costs related
management - of water e o |
and general orwater sold in the managemen © genera .
el s e sold in the CRETET: compared to  administration Actual Variable Costs for
compared to sewerage plant's the number compared to investments Fixed annual contribution consumption
sold volume of catchment catchment of water the amount and contribution, incl. VAT and of 100 m3/
water area area meters of sold water renovations incl. VAT taxes year
DKK/m3 sold DKK/m3 DKK/m3 DKK/ meter DKK/m3 sold DKK/m3 sold - DKK/m3 -
18.18 140.41 3.49 52.53 62.00 6,954
13.78 12.97 ) 27.50 2,750
11.86 4.08 6.60 33.17 0.92 16.41 740 38.75 4,615
15.10 32.34 741 47.92 5,533
12.61 28.34 o) 44,.88 4,488
12.44 5.02 6.90 2.67 0.51 15.37 741 35.78 4,319
16.27 21.83 595 42.50 4,845
8.94 3.55 4.91 54.82 0.24 16.65 ) 31.54 3,154
10.72 3.34 5,55 230.16 0.23 26.72 738 39.25 4,663
11.58 £4.19 4.91 141.79 0.73 12.78 620 32.20 3,840
13.47 25.61 753 37.50 4,503
12.14 3.69 5.61 85.22 2.36 15.92 735 31.11 3,846
9.51 4.29 3.32 137.32 0.94 22.56 740 26.96 3,436
7.50 2.07 3.82 43.70 1.44 27.34 625 28.61 3,486

T
]
Iy
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& DANVA

DANVA, Danish Water and Wastewater Association, is a national industry and stakeholder organisation
for Denmark's drinking water and wastewater utilities.

m Read more about us at www.danva.dk

@ "Water in Figures 2017" can be purchased in a hard-copy paper version by sending an e-mail to:
danva@danva.dk or on tel.: +45 7021 0055.

"Water in Figures 2017" is available in an electronic version on www.danva.dk/waterinfigures2017,
where it can also be downloaded as a PDF file. This English edition of "Water in Figures 2017" is a
translation of "Vand i tal 2017," which can be read and/or downloaded at www.danva.dk/vandital2017.

"Water in Figures" is published by: DANVA, Godthabsvej 83, DK-8660 Skanderborg, danva@danva.dk,
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Editorial staff: Lisa Reschefski, Thomas Bo Sarensen, Carl-Emil Larsen. Text: Assia Awad, Jesper With,
Thomas Bo Sarensen, Niels V. Bjerregaard, Niels Knudsen, Johannes Jonsson, Karsten Bjarno.
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Printing: Jorn Thomsen Elbo A/S
Quantity printed: 1,000. ISSN 1903-3494

@ Contact DANVA: Questions regarding data material should be addressed to DANVA at: bm@danva.dk
All company data from the tables can be downloaded from www.bessy.dk

KEY FIGURES

- One litre of water costs on average € 0.009.
« Consumption of water in Danish households is 104 litres per person/per day on average.

» The actual operating expenses of drinking water companies are, on average, € 0.58 per m?, and the
implemented investments amount to € 0.81 per ms.

- The actual operating expenses of wastewater companies are € 1.42 per m3 on average, and the
implemented investments amount to € 2.84 per ms.

- Electricity consumption (purchased electricity) for 1,000 litres of water pumped from the ground,
delivered to the consumer and taken from the tap amounts to an average of 0.41 kWh. Transport,
purification/treatment and discharge of water to the recipient use an average of 1.45 kWh. Col-
lectively, this results in purchased consumption of electricity of 1.86 kWh. If the electricity which the
companies produce themselves is offset, the net consumption of electricity amounts to 1.63 kWh
per 1,000 |.

(Data for 2016)




