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DANVA
Danish Water and Wastewater Association

v
v

Trade organization for Danish Watercompanies

Board of Management include politicians and chief
executives

Appr. 100 companies with voting rights.

Member companies are giving service to more than 5
million Danes

Number of staff is 35. Appr. 300 colleagues from member
companies organised in network and projectgroups

Entitled to attend public hearings and consultations

EurEau - the European Federation of national water
associations

Members service, representation of interest, training,
communication of best practice, standardisation and
projects
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Danish watersector

e Inhabitants: 5.806.081 (2019K1)

e Annual extraction by the waterworks: 373.000.000 m3
(decreasing)

e Number of waterworks: 2.400

e 100% groundwater, simply treated, no chlorine added
e Number of wastewater treatments plants: 786

e Annual treatment of waste water: 697.000.000 m3

e Annual turnover watersupply: 1 billion euro

X

e Total annual turnover waterservices: 3 billion euro "

e 100 % public owned (35 % of waterworks (volume) are

TNy
cooperatives)
* Operation & maintenance 50 % public DAN MAR K

e Construction work 15 % public
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DANVA BENCHMARKING [
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Danish Statistics from 1918

Drinking water - eg.:

Number of inhabitants
Number of houses with water
Abstracted groundwater
Avage daily consumption - |/person

Number of toilets




DANVA Benchmarking

1998:

e EU regulation on electricity started and Danish energy utilities did
the first pilot on benchmarking

e 8 DANVA members started a project on benchmarking

2003:

e DANVA Benchmarking on drinking water and waste water 2. pilot
based on data from 2001 - excel

2004:

e BESSY I: First portal and related database for DANVA
benchmarking

e Cooperation among nordic and dutch association on benchmarking

2009:

e BESSY II: Improved portal with new functionalities as automatic
reporting and flexible surveys.

Kr/m®

Totale udgifter i forhold til solgt vandmangde
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Benchmarking for water companies

Reporting to Secretariat for water supply (2010):

e Economic regulation

e TOTEX Benchmarking => Efficiency requirement
(Economy)

Reporting to Danish Environmental Agency (2018):

e Performancebenchmarking - mandatory from 2018
(Environmental parameters)
(Energy consumption/production)
(CO, footprint)

Reporting to DANVA Benchmarking (2004):
e Danva Benchmarking
(Economy, environmental and much more)
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BESSY - user-friendly website

E DANVA

Stariside Om Bessy  Grafrapporier IA Rapporier Udirek

/elkommen Thomas

Downloads

Nyheder

Brugeradm. Administration Hj=lpemateriale

ts@danva.dk Log ud

BESSY kan du indtaste oplysninger til DANVAs
lenchmarking og Vandstatistik og deltage i
Indersggelser.

Fredag den 8/6-2016
Nye benchlearningforleb tilbydes

Onsdag den &8-2018

Jerudover kan du lave grafrapporter, udtraskke data
| egne analyser eller finde rapporter fra DANVA.

Tidsfrister for indberetning af performancebenchmarkingdata

Torsdag den 31/3-2016

.og ind 1 indlogningsfeltet everst til hajre.

225 mere om DANVA Benchmarking_her

Funktionen 'Vis kun manglende'i indberetningen fungere ikke

Onsdag den 20/5-2018

Forslag til benchlearningforleb efterlyses

Dine undersggelser

Her har du en hurtig genve] til dine igangvasrende
undersegelser.
Du har ikke nogen igangvarende undersagelser.

Hjelpemateriale til DANVA Benchmarking >>
DANVAs hjemmeside om Benchmarking >>

DANVAs Benchmarking Team - kontakt >>

Vandpriser pa Danmarkskort >>

Rapporter

Her kan du downloade DANVA's Benchmarking Rapporter og
projektmateriale.

BL- beskrivelse_maling og optimering af
forsyningssikkerhed.pdf

BL- beskrivelse_CO2 opgerelse
spildevandsselskaber_2018.pdf

BL- beskrivelse_Hvad driver omkostningerne pa
kloaknettet.pdf

Hjzlpemat. spildevand opdeling af ledningsnet.pdf

User-friendly system

Setting up surveys is
easy and fast

Communication with the
participants is easy

Uploading of reports and
Materials is easy
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DANVA Benchmarking 2018 - data for 2017 - Kvalitetssikringsperiode - IKKE kvalitetssikrede data

Arets regulering a
regnskabsmaessigt hensatte

Investeringsomkostninger

d

Vandtab og brud Tolerance warning:
The reported data differ to much from
Eksterne data years data

OD7201 sPg.

Afslut til DANVA noD7000-14  Driftsomkostninger iflg. revideret 10,00 kr/m?®
regnskab eksklusiv afskrivninger

Validation warning:
The data is outside an expected area

3<x<8 kr/m3

Quality check — on the fly

ndberetning 2017
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kr. [enad]

kr. [anad]
kr. [enad]
kr./m® [anad]
kr./m® [enad]

Participants
can

"approve”
the
warning



Reports DANVA BM

Public report:
— Water in figures

Graph reports:
— 100-120 graphs with KPI
— Reading online into database

Interactive reports for each focus area:

— Report for each focus area - ready online parallel with
the reporting period

— Customized by user
— Customized reports can be saved as .pdf

— Reports are generated online and instantly synchronized
with the database

Video-meetings:
— 1 hours video meeting for each report

Selskaber som enskes sammenlignet (inkl. evt. eget selskab)
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WATER IN FIGURES

2017

‘* DANVA STATISTICS
& BENCHMARKING |

...............
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https://bessy.danva.dk/Production/Grafik/Details?id=48
https://www.danva.dk/media/4662/water-in-figures_2017.pdf

From benchmarking to benchlearning:

Some of our participants had the problem:

"We used at lot of time getting data into the system but we never

get time to use/work with the results!”

We therefore started offering DANVA Benchlearning work-shops:

e We choose one specific subject

e Invite our participant to a process with 2 - 4 workshops

We talk about experiences, learn of each other, sums up opportunities for improvements, develop new KPIs
e There will be homework for the participants

e FEach cource is finishes with a small experience report, witch is distributed to all the others participant.

& DANVA




Benchlearning in practice

Example of a benchlearning process:
“Cost in the sewage transportation system”
“Cost efficient investments in the waste
water sector”

Companies:
Reports
additional data

o
Workshop 1:
Goal of common DANVA: Development
understanding g of reporting forms,

schematics. Primarily
using existing data.

Companies:

Choice of specific
focus area. E.g.
pumping stations or

rain water basin
Workshop 2:

Comparison and
discussion -
analyzing data

Companies:
Implementation
of changes
based on
learning

Workshop 3:
Sharing of
knowledge,
experiences and
project evaluation

E DANVA



Optimized timeline

DANVA Benchmarking - 10 years ago:

Jan Feb Mar Apr Maj Jun Jul Aug Sep Okt Nov Dec
PR|PR|PR|PR|[PR

DANVA Benchmarking - 5 years ago:

Jan Feb Mar Apr Maj Jun Jul Aug Sep Okt Nov Dec

PR|[PR|PR|PR|PR .

DANVA Benchmarking - last year:

Jan Feb Mar Apr Maj Jun Jul Aug Sep Okt Nov Dec

PR|PR|[ PR
= Preparing the IT-programme with questions PR = Preparing main report

Water Comapnies reporting data Main reports publish

Quality check of data = Benchlearning

E DANVA



Consumption of water, 1976 - 2017

CONSUMPTION OF DRINKING WATER, 1976 - 2019

M3/PERSON/YEAR
Action Plan for the Charge on  Charge on  Environmental Environmental Water
Aquatic Environment piped water  emitted  plan for water Il plan for water llI sector act
waste

water from

purification Requirement Municipal Contribution to
plants for water reform the protection

meters of drinking water

\OI\CX)O*O‘_NI‘QQ'LD\OI\wO*O‘_NN')\'l’LO\OT\(X)O\O‘_NN)\TLO\OI\WO*O,‘:C\IN)\TLO\O
BRI LRYTRLILIRRLIRLTS&LTELLTELTETLES3388283s88822800
- s s 2 2 2222222222222 2229938388888388888_ 8dadcadada
M Households M Holiday homes B Business (industry) Institutions B Waterloss (NRW)

Since 2014, a new category of "holiday homes" has been introduced, which is included among the figures for households.
1976-1998: Special project: Modelling of water demand in Denmark by Nana Sofie Aarge - data from 14-30 companies.
1999-2019: Data from DANVA's calculations for "Water in Figures" - data from 33-116 companies.
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Average household expenses for water

Cost for drinking water (blue) and waste water (green)

AVERAGE HOUWSEHOLD EXPENSES FOR WATER, 2007 = Z0]1%
€/ M* (2012 PRICE)

800

700
600
500
400
300
200
100
O

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2012

M Drinkingwater Bl Wastewater B VAT and taxes

The estimate is for an average family of 2.15 people with an average consumption per person of

E DANVA




Annual household living expenses

A HOUSEHOLD'S ANNUAL LIVING EXPENSES - SELECTED CATEGORIES

Dentist

Waste disposal

Water and wastewater

Telephone service and
new purchases

Alcoholic beverages
and tobacco

Electricity

District heating, etc.
Daycare, etc.
Clothing and shoes
Insurance

Food

0.5 %
0.7 %
1.3 %
1.5 %
1.8 %
2.1%
2.9%
3.9%
5.1%
6.0 %

13.1 %

Data from www.statistikbanken.dk/FUs1 — data from 2014 and 2015, current prices. The example covers a family with 2 adults,
with one or more children living at home, with annual expenditure of DKK 420,950.

E DANVA



Net and gross energy for treatment
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Operating cost

OPERATING COSTS, 2010 - 2019
€/ M* SOLD WATER (2019 PRICES)

1,0

0,8

0,6

0,4

0,2
2Q@10t

2010 2011 2012 2013 2014 2015 2016* 2017*

OPERATING COSTS, 2010 - 2019
€/M3 SOLD WATER (2019 PRICES)

2,0

1,6

1,2

0,8

0,4

0,0
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Debt on loans to watercompanies

BILLIONS €

4,0

35 —

3,0 —

25

2,0

1,5

1,0

0,5
0,0

2010 20M 2012 2013 2014 2015 2016 2017 2018 2019

B Debt on loans to Kommunekredit [ Remaining debt according financial accounting

E DANVA



ECONOMIC REGULATION OF TH E
DANISH WASTE WATER SECTOR

S DANVA



Cap on prices/revenue

e Price cap - prices not allowed to exceed a given limit (2011-2016)
— Focus on maintenance and operational expenses

e Revenue cap - revenue not allow to exceed a given limit (2017-7?)
— Focus on total expenses (including capital cost)

e Attention: No cap on expenses

e |Loan an opportunity (limited on operational expenses for municipal-
owned companies)

E DANVA



Revenue cap divided into boxes:

Operational and capital cost
including financial cost

Unavoidable cost

Co-financing climate change
adaptation

Control (+/-)

& DANVA




Decreasing cap...

General cut (yearly)

e 2 % of operational cost in cap

e Variable cut on capital cost in cap depending on productivity in similar sectors (2,8%)
Individual cut (yearly)

e Up to 2 % of total cap — based on regulatory benchmarking

Small companies

e 200.000 m3 - 800.000 m3 general cut on 1,7 % yearly — no individual cut.

Total cuts

DKK 2 billion (EUR 270 mio. of appr. 2 billions (13,5%))

E DANVA



Cost that can lead to increased cap:

e Activities imposed/authorized by municipalities or the state (where
they have the legal power to do so)

e Extension of supply area

e Replacement of sewers and pumping stations if cost are imposed by
other infrastructure projects

e Periodical operational cost, co-financing climate change adaption,
lacking ability to pay off debt, force majeure, other adjustments.

E DANVA



PRICING IN THE DANISH E
WATER SECTOR

S DANVA



Composition of average price

Average price for an average
family — 2,15 persons
consuming 82,69 m3 - in 2018:
69 DKK (9 EUR /38 AED)/m3

Categories to the right

SHARE OF WATER PRICES BY CATEGORY

VAT
(drinking water) —\

Taxes 6.9%
(drinking water)
9.3%

Drinking water
company's
share 18.2%

Wastewater
company's
share 51.6%

—

VAT
(wastewater)
13.1%

\— Taxes (wastewater) 0.9%

)
/

DANVA



Full cost recovery and polluter pays

e \Waste water service customers pay all costs

e E.g.: investments, operational, admin-
istrative, environmental, regulatory,
VAT and taxes

e No tax grants to the water
sector (full cost recovery)

E DANVA



Payment based on metering

e Mandatory by law that all customers (citizens and public/private
enterprises and institutions) have individual drinking water meters on
their properties

e Payments are calculated according to
prices in DKK multiplied by volume in
m?3 of drinking water consumption

e Payment for waste water services is based on drinking water
consumption too. Differing volumes of storm water discharge from
customers are not reflected in pricing

E DANVA



Variable and fixed pricing

Drinking water fees Waste water fees

Fixed Variable Fixed Variable
Connection fee Connection fee

25,753 DKK i 51,600 DKK i
(3,452 EUR) (6,916 EUR)

(14,100 AED) (28,383 AED)

Operation fee Operation fee Operation fee Operation fee
680 DKK 18 DKK/m?3 467 DKK 41 DKK/m?3
(91 EUR) (2.4 EUR) (63 EUR) (5,5 EUR)
(374 AED) (10 AED) (256 AED) (22,55 AED)

* National average fees from 2019
* VAT included in all fees

* Corporations pay an additional fee, if they discharge severely polluted waste water
& DANVA




VAT and environmental taxes

e VAT constitutes 25% on sales of goods and services - including the ones in
the water and waste water sector

e \Waste water is also taxed with an environmental tax: 0.65 DKK

(0.35 AED) per m3 waste water discharged from a waste water treatment
plant

e The tax is levied on remaining substance
loads of Nitrogen, Phosphorous and
organic material and incentivises

plants to more substance removal
* VAT included in the tax




WATER LOSSES IN [
DENMARK

& DANVA



Water losses in Denmark

e Denmark have a very low level of

water loss in the distribution system.

e In 1996 a penalty was introduced for

water losses above 10 9%.

e A law from 1996 demands metering of
all evacuated and billed water, which

gives very solid data.

e On-line metering is improving the data
further and developed fast from 15 %
of all meters in 2013 to 46% in 2017.

NON-REVENUE WATER (WATER LOSS), 2011 - 2019

%
10

9.48
8.64
8.,23
. 8.14 > s 8.05
8 7.22 7.29
7.66
7.00

6 U

4L

2

0

20M 2012 2013 2014 2015 2016 2017 2018 2019

M Simple average @ Weighted average

Average (%) based on 50-52 drinking water companies which have participated in DANVA
benchmarking over the past 9 years.
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Waterloss in the distribution system
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Water losses

Types of calculation methods:

Non-revenue Water:
e \Water loss; %
e Specific Water loss; m3/km/day

Real losses:
e Infrastructure Leakage Index (ILI)

& DANVA




IWA Waterbalance

System
Input
Volume

Billed Billed Metered Consumption
Authorised | (including water exported) Revenue
CAuthonsgd COnReR Billed Unmetered Consumption L
onsumption
Unbilled | Unbilled Metered Consumption
Authorised | Unbilled Unmetered
Consumption | Consumption
Apparent* | Unauthorised Consumption
Losses | Metering Inaccuracies Non-
Leakage on Transmission an Revenue
Water Distribution Mains Water
Losses Real* Leakage and Overflows at (NRW)
Losses Utility’s Storage Tanks

Leakage on Service Connect
up to the measurement point

— DANVA



Non-revenue Water

|

|

I /

I & »',A, L 244 ,

i m——t A ‘.x*.f-.a'.

Non-Revenue Water:
Unbilled autorised consumption:
« flush recently repaired pipelines and to extinguish fires
« Apparent losses:
Unautorised consumption, metering inaccurancies
Real losses:
Leakage into undergroud

E DANVA



The difference between % and m3/km/day

Company 1:

= 0,028 m3
1km %365 ' km*dggn

10 m3
100 m3

O 014
2km 365 " km*dggn

E DANVA

= 10%

Company 2:




The difference between % and m3/km/day

Vandtab (%)
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Infrastructure Leakage Index (ILI)

e JLI is an international water loss performance indicator developed by
the International Water Association (IWA) that makes it possible to
compare current real (physical) water loss and “unavoidable” real
water loss as it occurs within various drinking water companies with
different key characteristics, as well as between countries.

e [LI compares data on current real water loss (CARL) with the
“unavoidable” real water loss (UARL).

e Infrastructure leakage index (ILI) = CARL/UARL
e The index should be as close to 1 as possible.

E DANVA



Current real water loss

Current real water loss (CARL) is the difference between sold water
volume plus abstracted groundwater, minus estimated water used to
flush recently repaired pipelines and to extinguish fires as well as any
other authorised unbilled use, illegal use and metering inaccuracies.

E DANVA



Uanvoidable real waterloss

Unavoidable” real water loss uses international equations applicable to well
maintained operationally sound networks of different sizes with different water
pressures to calculate minimum technically achievable real water loss.

UARL: (18 x LM + 0.8 x Nc + 25 x Lp) x P |/day

Where:

e |M= total mains length

e Nc= Underground service connections, main to first meter

e |p= Length of service connection in km + private service connection length in km

e P= average pressure (in meters head)

E DANVA



www.leakssuite.com
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WL R A www.leakssuite.com L ws s
Understanding water losses | Cut your losses
info@WLRandA.com iimss@live.co.uk

Welcome  Whats New  Concepts  Workshops  Software  Influences of Pressure KPsFitforPurpoutreach Blog  Apparent losses

IWSInfo  JO-Apps AboutUs  ContactUs  Privacy

Danish Drinking water companies have low ILI

Water Leakage and Pressure Management

Percentage of Number of
Research. Concents. Training. Mentorin Country supply included companies in % of companies
’ Pts, & & or Region in the survey Data year the survey  Average ILl  with ILI >= 2%
Free Papers & Presentations The Netherlands 100% 2015 10 0.6 0%
Denmark 22% 2014 37 0.7 3%
For recent website updates see Whats New For Recent Blogs Flanders (Belgium) 100% 2014 7 1.0 14%
auto-notification of updates & additions, join our LEAKSSuite Webstats to September 201622 Many 0.7% 2011 bl 1.0 25%
social media feeds on LinkedIn and Twitter i Austria 0.9% 2007/2011 20 — 36%
LEAKSSuite Webstats to June 2018 Australia 93% 2014/2015 65 1.1 21%
B German DVGW endorses ILI E_ngland/WaIes 35% 2011/2012 Q 1.7 22%
12 Months Sessions New Returning Total Countries Link Water L dp M t M Q@@EQia (USA) 100% 2011 107 1.8 L4%
Ea Visitors Visitors Page ViEWS ater Loss an ressure anagemen aUSA Cy 6 cy
Future of LEAKSSuite O.5% 2011 25 2.4 Lo
30 Sep 2018 18,290 9,854 2,226 49,084 163 Webstats ) Portugal 11% 2013/2015 14 2.6 57%
MNorth American Water Loss 2017 Canada 100% 2003/20111 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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Very High Leakage
Performance
CategoryD, L1228

High Leakage
Performance

Category C
4<iILI<8

Moderate Leakage
Performance
Category B
2<iLiI<4

Low LPC, Category
A2, 1.5<ILI<2

Very Low LPC,
Category Al,
ILI<1.s

Infrastructure Leakage Index ILI

Danish ILI

ILIs for 36 Utilities in Denmark, 2014
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Very High Average
Pressure Category
Pav 2 60 metres

High Pressure
S0<Pav<60m

Moderate Pressure
40<Pav<50m

Low Pressure
30<sPav<40m

Very Low Pressure
Category
Pavs 30m

Source: DANVA
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You are here: > Home > Nature & Water > Water athome > Water loss

|dentify sources of water loss

Danish water utilities are among the best in the world at limiting water loss. Learn about the technologies
and methods they use to monitor the pipeline grid, plan pipeline repairs, and identify and repair leaks
quickly.

What is water loss?

This website defines water loss as the amount of distributed drinking
water that does not reach customers, and that water utilities therefore
do not receive payment for. This is also known as Non-Revenue Water
(NRW). NRW covers:

* the amount of water lost due to e.g. ruptures and leaks in the
pipeline grid and reservoir overflows (also known as physical
losses)
unauthorised consumption, such as illegal tapping and meter
inaccuracies (also known as apparent losses)
authorised consumption used to flush pipes at new installations
and during repairs, water used for fire fighting and sprinkler
systems checks, etc. (also known as unbilled authorised
consumption)

Denmark has implemented systematic measures to reduce the loss of
drinking water as it makes its way from waterworks to the consumer.
Danish drinking water providers are actually among the best in the world in
this area.

Water loss is often either calculated as the percentage of total

Water loss is a waste of resources

S DANVA

https://eng.mst.dk/nature-water/water-at-home/water-loss
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