&S

water assef renewable
energy solufions

L :"" 1 L= ‘_"'".. Fux
L“"‘_ gl e L g T ool Aty e T
PR
g

i oy Pl A, ~ {\'h*-- )"-F‘I.‘..’r.r;_-n"'.

' by B | R
- g - e \

WARES PROJECT PUBLICATIONS

Overview of Water Services
in Finland, Norway, Scotland, Northern Ireland and Ireland

Victor Pavlov, Niko Hanninen and Eva Pongracz

THULE
“t‘g INSTITUTE UNIVERSITY of OULU B






S NeT onversiryrouy [JER

« o o INSTITUTE
@3S

water assel renewable
energy solurions

WARES PROJECT PUBLICATIONS

Overview of Water Services

in Finland, Norway, Scotland, Northern Ireland and Ireland

Victor Pavlov, Niko Hanninen and Eva Pongracz

Narthern
Periphery

@ Programme - — -
."I. Iliﬂlll mnmm* @mmmmmm HATVIE !u]lgs!;n':!t ﬁ




Table of Contents

Introduction

1 Finland
1.1 Water supply and sanitation in Finland
1.2 Customer water fees in Finland
2 Norway
2.1 Water supply and sanitation in Norway
2.2 Customer water fees in Norway
3 Scotland
3.1 Water supply and sanitation in Scotland
3.2 Customer water fees in Scotland
4 Northern Ireland
4. Water supply and sanitation in Northern Ireland
4.2 Customer water fees in Northern Ireland
5 Ireland
5.1 Water supply and sanitation in Ireland
5.2 Customer water fees in Ireland

6 Summary

References

(%1

O O

13
13
14

17
17
18
21
21
23
24

29



Introduction

This report is published within the Water Asset Re-
newable Energy Solutions (WARES) project. WARES
is a two-year strategic project of the Northern Pe-
riphery Programme, which explores the opportu-
nities to generate renewable energy at water util-
ity assets. The project is led by the International
Resources and Recycling Institute in Scotland, in
partnership with Action Renewables in Northern-
Ireland, Mayo County Council and Clar-ICH in Ire-
land, Narvik Science Park and Northern Research
Institute in Norway, and the University of Oulu in
Finland. The Northern Periphery region and the lo-
cation of partners is illustrated in Figure 1.

The aim of WARES is to provide innovative re-
newable energy solutions to remote areas by find-
ing unused opportunities for renewable energy
generation within the activities and property of the
water sector. WARES will establish partnerships be-
tween the water industry and neighbouring com-
munities and help sourcing the capital investment
required to commercialise these opportunities,
such as creating Public Private Partnerships.

This report provides an overview of water ser-
vices in Finland, Norway, Scotland, Northern Ire-
land and Ireland. The main aspects discussed are
water coverage, organization of water services,
ownership issues, water regulation and financing

water services.

Figure 1. Map of the
Northern Periphery area
with the locations of
WARES project partners.






1 Finland

Finland is often called as the “land of a thousand
lakes”. According to the statistical data of Finnish
Water Forum, there are about 188 000 lakes and
650 rivers in Finland. Water bodies cover about 10%
of the country’s territory and provide essential rec-
reational value for the country. The volume of fresh
water reserves is 21 000 m? per person per year.
When it comes to the Finnish water supply system,
ground water reserves play a more important role
compared to surface waters. Ground water share of
total water abstraction in Finland is 65%. The main
reasons of groundwater use are high water quali-
ty, good availability and security of supply. Water
supply and wastewater treatment are available for
90% and 81% of the population, respectively, pro-
vided by public authorities. The rest of the popula-
tion also has access to water services, but not from
public water services providers. The tap water is
potable all through Finland. (FWF, 2012 and 2014)

Finland has globally recognized expertise in
integrated water resources management, water
construction and services, natural water protec-
tion and water research, as well as for water-saving
technologies and information and communication
technologies for measurement, control and moni-
toring. (FWF, 2014)

1.1 Water supply and sanitation in Finland

Figure 2 illustrates the system of water supply and
wastewater treatment in Finland. There are three
levels of stakeholders. At the base are the custom-
ers; households, industry, different public institu-
tions and other possible consumers. The most wa-
ter intensive Finnish industry is pulp and paper

production. However, frequently, paper mills have
separate water supply and wastewater treatment
systems arranged by private companies. On the op-
erational level, there is a difference between Finnish
towns and the countryside. In the cities, municipali-
ties own and provide water services. The public sec-
tor is in charge of regulation, investments, funding
control, maintenance, operation and management.

-

Finland

- EUWater Regulations

« Ministry of Environment

« Ministry of Social Affairs and Health
« Ministry of Agriculture and Forestry

el InVestments - Regulation - Operation - Management —_—

+ Urban areas <> MUNICIPALITIES
» Ruralareas «> CO-OPERATIVES & HOUSEHOLDS

.

« Industry

+ Municipal institutions
+ Households

+ Other water consumers

Figure 2. Organization of water supply and wastewa-
ter treatment in Finland.

The municipalities are responsible for water
services only in population centers and not out-
side of them. As a rule, water supply and wastewa-
ter treatment are carried out by municipally owned
water enterprises. Private water companies are not
common in Finland. However, there are opportu-
nities according to the Finnish regulations to out-
source some services to private companies. Storm
water and melt water collection and treatment is
also the responsibility of municipal companies.
Most storm water is handled via separate pipe-
lines. This decreases the amount of water coming
to wastewater treatment facility. In sparsely popu-



lated rural areas, water service companies belong
to voluntary establishments: households or co-op-
eratives. In detached houses, it is common to drill
water wells or boreholes.

The starting point of water supply is very dif-
ferent in built-up areas and in sparsely populated
rural areas. In this sense, sparsely populated area
means those outside the municipal water supply
and sewerage system. The law requires such single
household areas to manage their wastewater by
themselves. They are expected to install wastewa-
ter treatment systems bearing the Conformité Eu-
ropéenne (CE) mark.

When it comes to co-operatives, there can
be two sources of water supply: a) municipal wa-
ter network use; b) own water source use. In both
cases, the co-operatives have to manage related
investments, operation and maintenance costs of
their water systems. The major difference is that
with option a) they only need to take care of net-
work and pumping stations, whereas in option b)
they should also consider water intake and treat-
ment measures. (FWF, 2012a; Laitinen, 2012) As for
wastewater treatment, co-operatives can either
rely on municipal sewerage systems or their own
wastewater treatment solutions. In general, co-op-
eratives, as community-based systems allow good
water resource management with lower costs toin-
dividual water users. When uniting into a co-oper-
ative, investment and maintenance costs become
lower in comparison to personal in situ water sys-
tems. (FWF, 2014b; Laitinen, 2012) Co-operatives
may also engage contractors to perform wastewa-
ter treatment and maintenance. This solution en-
ables the fulfilment of strict local and EU legal re-
quirements of water quality and supply. (FWF,
2012a; FWF, 2014b; Laitinen, 2012)

In Finland, there are four national programs re-
lated to natural water protection. They have been
in use since the 1970s. In addition, river basin man-
agement is of priority and appropriate plans for
seven Finnish regions were accepted by the Finn-
ish government. According to these plans, by 2015,
100% of the ground water reserves, 90% of the
lakes and 70% of the rivers there should maintain

or reach a good water quality level. The base for
the latter was the European Union Water Frame-
work Directive (EU WFD) (Directive 2000/60/EC)
about sustainable water use and supply in Europe.
There are also other water-related Directives, Acts
and Laws regulating (FWF, 2014b):

«  Water services,

«  Water quality,

« Wastewater treatment,

«  Prevention and control of water contamination,
« Environmental protection,

+ Healthcare,

« Sludge utilization and landfill disposal,

+ Public work and service contracts,

« Procurement operations,

« Land use and construction works,

« Sustainable utilization of natural resources, and
+ Otherissues.

If there is any industrial or physical activity to
be implemented on Finnish territory that influenc-
es surface or ground water bodies, according to the
Water Act, there is a need to apply for appropriate
permit. The activity is allowed to be started only af-
ter approval and permit acquisition. In rural areas,
the Act for Water Services and the On-site Waste-
water Treatment Decree (for the wastewaters out
of municipal sewerage systems) also applies to con-
trol pollution and sewage treatment. The last men-
tioned sets also the limits for waste water treat-
ment in terms of biochemidal oxygen demand,
total phosphorous content and total nitrogen con-
tent. In municipal population centers decisions re-
garding water industry are taken either by the au-
thorities or by the heads of water companies. The
decisive factor is the scale of the proposed activity.
If it stays within certain investment costs, profit uti-
lization and material investigation, then the deci-
sion can be made at the water company. The same
mechanism applies to the cooperatives of rural ar-
eas. The cooperatives can decide on smaller invest-
ments, but for the bigger ones they have to seek
permission from the local authorities. (Mikkonen,
2013; FWF 2014b; Laitinen, 2012)

According to the Finnish Water Forum, cur-
rently, there is a tendency to increase inter-munici-



pal cooperation toward joint water and wastewater
treatment facilities as well as common sludge dis-
posal. This has been already implemented in such
Finnish cities as Helsinki, Turku and Tampere with
total populations of 750 000, 280 000 and 200 000
people, respectively. These numbers include pop-
ulations beyond the cities; for example the Helsin-
ki and Turku wastewater treatment facilities serve
five neighboring towns in addition to the inhabit-
ants of the two cities. As another trend, water com-
panies are decreasing their dependency on munic-
ipal organizations. (FWF, 2012a; Pietila, 2006)

1.2 Customer water fees in Finland

The Water Service Act 119/2001 also regulates wa-
ter fees for users. In municipalities, water fees are
the main source of financing water services. The
main sources of costs are investments, employee
wages, energy supply, chemicals and maintenance
operations. The Water Service Act states that all the
costs of water supply and wastewater treatment
can be covered by customer water fees. The rate of
the fees should be mentioned in the water compa-
ny price list. If there is a need to change the rates,
for instance, due to legislation change, authori-
ty decision or investment expenses, the company
is allowed to do so. It is legitimate under the Wa-
ter Services Act that, if a water company incurs op-
erational, investment or any other expenses, they
be covered by customer water fees. Fees can vary
from region to region. Water fees concern and in-
clude both potable water and wastewater opera-
tions. (FWF, 2012a; HSY, 2011)

There can be three main types of water fees:
connection fee, fixed monthly fee, and consump-
tion fee (Figure 3).

The connection fee is paid by a customer to the
water company to cover the investment cost of join-
ing the water network. The consumption fee is relat-
edtotheamount of supplied water thatis consumed
by the customer. In this case, water consumption
needs to be metered. This is a direct responsibil-
ity of the water company. They must install water

Connection fee
Consumption fee

Fixed monthly fee

A Other service fee
-0 —
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Figure 3. Types of customer water fees in Finland.

meters at customers’ premises so that the customer
can follow the volume of water consumed. The wa-
ter company needs to specify the meter type and
provide the customer with this information. The in-
stalled water meter is considered as the property of
the water company. The consumption fee in Finland
is on average about 4,83 euro/m? per household in
a detached house and 3,96 euro/m? per household
in an apartment building flat. Based on Finnish Wa-
ter Forum data, an average Finnish family of four
people is assumed to have a monthly water use of
4,5 m? per person and, therefore, the monthly wa-
ter fee costs a family around 2% of their income.
(FWF, 2012a) The fixed monthly fee is not tied to the
amount of water used by the customer. In this situ-
ation, the customer is supposed to pay the fixed fee
for water service on a monthly basis. The other ser-
vice fees are linked to various expenses possible for
water company: e.g. water meter installation, storm
water collection, pipeline renovation, some other
installations or improvements and related expens-
es. In general, up to 80-90% of overall water compa-
ny expenses do not arise from customer water con-
sumption. They are fixed and included in the cus-
tomer water fee. In turn, the municipalities and the
national government collect from water companies
part of their income (5-25%). Towards co-operatives
and households, an obligatory income tax of 26% is
applied. (FWF, 2012a; HSY, 2011)






2 Norway

Norway is a country rich in freshwater resources and
has abundant water supply for both industrial and
domestic use. Water resources are also considered
recreational objects. The country is especially abun-
dant in waterfalls and rivers. This facilitates the utili-
zation of hydropower. (EPD, 2007; NMPE, 2013) Nor-
way has a territory of 324 000 sq km, 5% of which is
covered by water. The total amount of lakes is about
455 000, however, most are of very small size. There
are also large inland water bodies, with the largest
six lakes having a surface area of more than 100 sq
km each. There are 11 river basin regions in Norway.
The south-east of the country contains most of the
biggest rivers and their catchment areas. Along the
coast, there are some smaller rivers. In total, there
are approximately 4 000 rivers in the country. The
total amount of annual fresh water resources in
Norway is about 377 000 million m3. The quality of
drinking water is good for most water consumers.
(EEA, 1996; Stene-Larsen, 2012; EPD, 2007; Statistics
Norway, 2008; Gonzalez, et al., 2011)

Regarding water supply in Norway, surface
water sources are utilized more than ground water
sources. Their shares are 90% and 10%, respective-
ly. In recent years, the proportion of ground water
use for drinking water supply has been slowly in-
creasing. This is explained by the intent to reduce
costs and decrease public health risks. In general,
public water supply is available for around 90% of
the Norwegian population. The other 10% of the
population has access to potable water provided
by smaller waterworks. When it comes to waste-
water treatment, 84% of people have access to this
public service. (EPD, 2007; Statistics Norway, 2008;
Stene-Larsen, 2012; Berge, et al., 2013)

In terms of water expertise, Norway has a
strong hydropower expertise. Norway is the largest
European producer of hydropower with more than
100 years of experience in all aspects of hydropow-
er implementation: from planning and engineer-
ing to equipment installation and management.
The Norwegian potential in terms of hydropower
is widely utilized; at the present, Norway is more
oriented towards respective projects abroad: Cen-
tral and Southeast Europe, Asia and South Ameri-
ca. (NMPE, 2013)

2.1 Water supply and sanitation in Norway

The organization of the Norwegian water supply
and sanitation system is illustrated in Figure 4.

Norway Fr—

« Ministry of Health and Care Services

« Ministry of the Environment

« Ministry of Petroleum and Energy

« Ministry of Local Government and Regional Development

and  INvestments — Regulation — Operation - Management —

- Large scale {90%) — Regional and Local Authorities
+ Small scale (10%) - Private Sector

-,

+ Industry

» Municipal institutions
+ Households

+ Other water consumers

Figure 4. Organization of water supply and wastewa-
ter treatment in Norway.

The water consumption rate by users is about
0.7% (approx. 2 700 million m3) of available annu-
al amount of freshwater resources in the country.
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The average annual water consumption per capi-
ta is 600 m? in Norway. This is much lower than the
average in the country-members of the Organi-
sation for Economic Co-operation and Develop-
ment, which is 880 m3/year. The amount of water
consumed on annual basis by the primary indus-
tries, the manufacturing industries (especially, met-
al, chemical, pulp and paper, food industries) and
households is 40% (approx. 1000 million m?3), 42%
(approx. 1100 million m3) and 14% (approx. 380 mil-
lion m3), respectively. (Statistics Norway, 2008)

In terms of operation and management, in
90% of the cases the public sector own water com-
panies and are responsible for water services. There
is also small share (10%) of private water treatment
facilities operating in the Norwegian water sector
in rural areas. The state-owned facilities supply wa-
ter to about 90% of the population and treat waste-
water for about 84%. There are 1 570 waterworks
registered in waterworks portal of the National In-
stitute of Public Health that are responsible for wa-
ter treatment. The number includes both public
(municipal and inter-municipal) and private organ-
izations, except water supply stations for holiday
homes. In 2012, there were about 2 685 wastewa-
ter treatment plants in Norway. The most common
method of wastewater treatment is chemical or bi-
ochemical processing (in 60% of cases) and me-
chanical treatment (in about 20% of the cases). Ad-
ditionally, 3% of wastewater is untreated and dis-
charged as raw sewage. In rural areas, there are
smaller wastewater treatment facilities (16%) con-
sisting of sludge separation and filtration. (Berge, et
al., 2013; Statistics Norway, 2008)

The main sources of water contamination are
agriculture, municipal sewage and fish farming. The
role of agriculture in Norway is important and inter-
connected with water in terms of irrigation, drink-
ing water supply and creation of natural bounda-
ries for livestock. (EPD, 2007; Stene-Larsen, 2012)

On the level of supervision, control and leg-
islation, the key organizations are the Ministry of
Health and Care Services, the Ministry of the Envi-
ronment, the Ministry of Petroleum and Energy and
the Ministry of Local Government and Regional De-

velopment. The Ministry of Health and Care Ser-
vices (along with the Norwegian Food Safety Au-
thority and the Norwegian Directorate of Health)
is in charge of drinking water quality, the Ministry
of the Environment (along with the Directorate for
Nature Management and the Climate and Pollution
Agency) - is responsible for preservation of wa-
ter resources, the Ministry of Petroleum and Ener-
gy (along with Norwegian Water Resources and En-
ergy Directorate) - is responsible for hydropower
and respective regulations, and the Ministry of Lo-
cal Government and Regional Development (along
with the Norwegian Building Authority) - is respon-
sible for the water sector infrastructure. (Stene-
Larsen, 2012)

Although not an EU Member State, Norway
is also subject to the implementation of require-
ments of the European Union Water Framework
Directive (EU WFD) (Directive 2000/60/EC). The re-
sponsibility to coordinate and realize the EU WFD
was given to the Ministry of the Environment at the
state level and to the county administrations at the
regional level. Freshwater use is governed by the
Water Resources Act since 2000, which states that
river and ground water reserves should be used in
a sustainable manner and take into account the in-
terests of local communities. One of the goals of
the Water Resources Act is to ensure that water sys-
tems are well-preserved, their biodiversity levels
are maintained and the vital ecosystem process-
es are saved. To protect groundwater reserves and
avoid overconsumption, the Pollution Control Act
is also in force in Norway. (EPD, 2007; NMPE, 2013;
Statistics Norway, 2008)

All infrastructures such as railways, car roads,
cable cars, ports, as well as plans and programs
that deal with water resources should undergo en-
vironmental assessment. The requirements are set
by the Water Resources Act, and the Planning and
Building Act. In addition, the Water Resources Act
as well as in the Protection Plan for Water Resourc-
es state that rivers should be protected from signif-
icant negative influence by energy utilization and
other possible works, even though they have high
hydropower potential. To start any activity such as



water supply, hydropower development, drainage
organization and fish farming projects, according
to the Water Resources Act, one needs to receive a
special license. The obtained license means that no
significant influence towards the environment and
the community will take place. The administrative
guidance regarding the licenses and the applica-
tion procedure are also described in the Water Re-
sources Act. (EPD, 2007)

If a water supply or wastewater treatment
company is located nearby a river with hydropow-
er potential or in an area with favourable wind pro-
file, this company needs to check at first if it is el-
igible to use the river or install a windmill to pro-
duce energy. In Norway, resources such as land and
waterfalls are preferably owned by the public sec-
tor. This approach applies also to hydropower re-
sources, which should be state-owned as well. To
this end, only the state can use waterfalls, whereas
the private sector can own only less than one third
of a hydroelectric power plant, for instance. The re-
maining two thirds should be held in public own-
ership. If a water company plans to set up a hydro-
power installation, it should obtain a proper license
pursuant with the Industrial Licensing Act. All the
fees and basic terms concerning the license appli-
cation process are mentioned there. Moreover, ac-
cording to the Industrial Licensing Act, hydropow-
er plant is obliged to sell energy to the municipali-
ties. The latter means that the local authorities have
a legitimate right to utilize the power produced at
the energy installation. Another regulation that is
applicable to hydropower production is the Water-
course Regulation Act. This act requires that water
from a regulation reservoir can be used only with
a special permit. The regulation reservoir is a ves-
sel, which can store water for energy production.
(NMPE, 2013)

2.2 Customer water fees in Norway

According to Norwegian regulations, customers
have to pay for the used water in customer fees.
These are set by municipalities, but they should
only cover the actual costs of water supply and
wastewater treatment, such as operating, capital
and maintenance costs. The principle of full cost-
ing should be fulfilled. (Statistics Norway, 2008) The
customer fee types in Norway are normally divided
into the following three groups (Statistics Norway,
2008; Berge, et al., 2013):

«  Connection fee. This is the fee raised by mu-
nicipal authorities for connecting a water user to
a working water distribution system. In 2013, con-
nection fee was about 1 660 euros.

« Annual consumption fee. This fee is based on
the consumption of water by the user, which is
measured by water meters. The average annual
fee was about 416 euros in 2013. In country scale,
the fees vary from county to county, in the range of
80 euros to 695 euros. This substantial difference is
stipulated by the location of the municipality and
the local geographical conditions: e.g. size of water
plant, relief, density of population and other fac-
tors;

+  Combination of fixed and variable fee. This
option includes a fixed fee for the limited initial
amount of water determined by water authority,
and a variable fee in case this limit is exceeded.

If a property does not have a water meter, the
fee is based on water consumption depending on
the size of the building in question. The water fee
combines both water services: water supply and
wastewater treatment. (Statistics Norway, 2008;
Berge, et al., 2013)
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3 Scotland

Scotland is famous in the UK for its abundance and
purity of fresh waters; 90% of the British freshwa-
ter volume is concentrated in Scotland. Freshwater
lakes and rivers cover 2% of the Scottish territory,
and one of the deepest lakes in Europe, Loch Morar,
is situated in the country. In total, there are more
than 30 000 lakes and 10 000 rivers in the country.
The tap water in Scotland is potable: 99,91% of wa-
ter samples taken from customer taps comply with
drinking water standards. (SE, 2003; SNH, 2001 and
2002; Scottish Water, 2013a)

When it comes to water supply, 93% is from
surface water and 7% from groundwater. Water
services are provided by a single public company:
Scottish Water. Water supply and wastewater treat-
ment are available for about 98% of the population.
The rest rely on private water supply sources that
do not belong to Scottish Water. (O. Dochartaigh,
etal.,, 2011; Scottish Water, 2014a; SmithsGore, 2014)

The water services in the country are run effi-
ciently and effectively, when it comes to procure-
ment, operation and maintenance of public-owned
water facilities, which deal with water preparation
and wastewater treatment. (Scottish Water, 2013b)

3.1 Water supply and sanitation in Scotland

The organization of the water supply and sanita-
tion system in Scotland is illustrated in Figure 5.
The water users are connected to water sup-
ply and wastewater treatment system operated by
Scottish Water. The most important water intensive
industries in Scotland are food and drink produc-
tion and agriculture. (Scottish Government, 2013)

Scotland

+ Scottish Ministries
+ Other organizations

‘mmd  Investments — Regulation — Operation - Management —

- Large scale (98%) — Scottish Water
+ Small scale (2%) - Private Sector

N

= Industry

» Municipal institutions
+ Households

+ Other water consumers

Figure 5. Organization of water supply and wastewa-
ter treatment in Scotland.

In terms of operation, Scottish Water own 98%
of water facilities and is in charge of water services. A
small share, 2% is taken by private water treatment
facilities, mainly in rural areas. Scottish Water op-
erates 252 water supply facilities and 1 865 waste-
water treatment plants. Scottish Water was formed
by the union of the three former regional water au-
thorities; East of Scotland Water, West of Scotland
Water, North of Scotland Water in 2002. This, conse-
quently, helped to improve the efficiency of water
service and reduced costs by 20%. Scottish Water
is a state-owned company that is subordinated by
the Scottish Parliament. At the same time, its man-
agement and structure are similar to private com-
panies. The company owns not only such assets as
water preparation and wastewater treatment facili-
ties, pumping stations, pipeline networks and sew-
ers, but also land. According to Thomson (2013),
Scottish Water holds more than 240 sq km as rural
catchment estates. Recently, there has been renew-
able energy development (mostly wind energy and
micro-hydropower) on these estates. This serves as

13
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an answer to the current goal of the public compa-
ny to transform from being one of the largest ener-
gy consumers in Scotland towards energy self-suf-
ficiency. In terms of water resources in the country,
historically, it was common that land owners had
an extended water ownership right. Currently, this
is not considered as appropriate for water resource
management. In practice, the right to manage wa-
ter resources has shifted from the private sector
to a public entity. Water ownership and who con-
trols the water have become issues of public inter-
est. (EC DGRP, 2004; Hendry, 2013; Scottish Water,
2014a; Scottish Water, 2013b; Thomson, 2013)

The water supply originates mostly from lakes,
rivers, reservoirs and partly from boreholes. The
drainage system collects storm water and waste-
water coming from households and industry. One
third of wastewater is composed of storm water
from roofs, sidewalks, parking areas and public
roads. Scottish Water is responsible for the full cy-
cle of drinking water supply and wastewater treat-
ment including sludge utilization. A larger part of
the sludge is recycled whereas a smaller part is dis-
posed at landfills. (Scottish Water, 2014a; Scottish
Water, 2014b)

On the supervision level, there are number of
Scottish Ministries influencing water services, such
as water fees strategy, policy and vision of the wa-
ter sector, environmental aspects, drinking wa-
ter quality, customer service and so on. Public au-
thorities are also responsible for making decisions
about the amount of financing available to lend to
the water company. (WICS, 2013)

Other regulators, to whom Scottish Water is re-
sponsible to, are the Water Industry Commissioner
for Scotland, the Scottish Environment Protection
Agency, the Scottish Executive Water Services Unit
(Drinking Water Quality Regulator) and Consumer
Futures. The following organizations play impor-
tant roles and have key functions in the Scottish
water sector (Mohajeri, et al., 2003; Scottish Water,
2014d; WICS, 2013):

+  The Water Industry Commission for Scotland
(the Commission): it deals with the amount of cus-
tomer fees and acts as an economic regulator;

+  The Scottish Environment Protection Agency
(SEPA): it conducts monitoring of wastewater dis-
charges as well as determines the standards for it.
The main role of SEPA is to promote sustainable de-
velopment and environmental protection as well
as to prevent negative influence on human health.
It acts as an environmental regulator;

. The Scottish Executive Water Services Unit
(Drinking Water Quality Regulator [DWQR]): it mon-
itors the quality of supplied drinking water and sets
the standards for it;

. Consumer Focus Scotland (CFS): it acts as a
voice of the water consumers in water issues and
water fees;

. The Customer Forum: it represents customers’
interests when working with strategic issues in the
water sector: e.g. water charges, customer prefer-
ences;

. The Outputs Monitoring Group: it is respon-
sible for monitoring the outputs that Scottish Wa-
ter has to deliver. The main goal is to make it clear-
er and easier for water consumers to understand
the outputs. The group consists of representatives
from CFS, the DWQR, SEPA, the Commission, the
Scottish Government and Scottish Water.

There is a number of water related regulations
in Scotland, the most important being (Scottish
Government, 2014a):

«  The Water Industry Scotland Act 2002;

. The Water Services etc. (Scotland) Act 2005;

. The Water Supply (Water Quality) (Scotland)
Regulations 2001;

. The Provision of Water and Sewerage Service
(Reasonable Cost) (Scotland) Regulations 2011 (SSO
2011/119).

The EU Water Framework Directive is also imple-
mented in Scotland. (Scottish Government, 2014b)

3.2 Customer water fees in Scotland

Water services are funded mainly by customer fees.
Other possible financial support flows are provid-
ed by the Scottish Government. (Scottish Water,
2014d)



There are three general categories of customer
water fees in Scotland (Scottish Water, 2014c):
+  Water supply fee;

- Wastewater treatment fee;
+  Otherfees.

The first two categories are applied only if a
household or business property is connected to
the public water network. The third one includes
such services as connection to the public network,
standpipe license issue, septic tank de-sludging,
provision of information, inspection and applica-
tion processes. (Scottish Water, 2014¢)

Water supplied fees are charged from those
consumers, who have a water meter in their house-
hold. A metered household is charged with two
fees: the annual fixed fee and the volumetric wa-
ter fee. The annual fixed fee is paid for operation
and maintenance of the pipeline system, wastewa-
ter treatment facilities and pumping stations. This
fee is approximate 174 euros. The volumetric wa-
ter fee is collected for every cubic meter of water
consumed. It applies to the first 25 m? of fresh wa-
ter consumption with one rate (approx. 2,7 euro/
m3) and from the 26th m* and further with anoth-
er rate (approx. 0,9 euro/m?). If a household is not
equipped with a water meter, a variation of the wa-
ter supply fee is used. For households, the collect-
ed fee can vary from 155 euros to 465 euros and the
amount of fee depends on the Council Tax Band
system. It consists of 8 levels: from A to H. The low-
est fee is charged according to Tax Band A and, re-
spectively, the highest according to Tax Band H.
(Scottish Water, 2014a; b; ¢)

The annual fixed fee and volumetric fee for
wastewater treatment are based on the same fac-
tors, which determine the water supply fees. How-
ever, wastewater generation is considered to be 5%
less compared to fresh water consumption. An ap-
proximate value for the wastewater treatment fee
is around 179 euros. The volumetric fee for the first
23,75 m?is about 3,5 euro/m?* and, for volumes be-
yond 23,75 m3, approximately 1,7 euros/m?. In case
there is no water meter in a household, Coun-
cil Tax Band system is used. Based on this, the col-
lected wastewater fees varies: from 180 to 540 eu-

ros. (Scottish Water, 2014d) Therefore, the average
combined water service fee in Scotland is about
415 euros, which is lower than in England or Wales.
(Scottish Water, 2014d)

Apart from the regular wastewater treatment
fees, Scottish water consumers pay two other
charges (Scottish Water, 2014b):

. Property drainage fee;
. Roads drainage fee.

The drainage fees are also related to the Coun-
cil Tax Band system. The two fees are identical in
cost. The lowest fee of Band A is about 36 euros,
whereas the Band H value is approximately 108 eu-
ros. The property drainage fee is collected for rain-
water, which is directed to the sewer system of the
public company. Usually, this water originates from
the property roofs, private parking areas and pri-
vate roads. The roads drainage fee, in turn, con-
cerns storm water from public roads and sidewalks.
Both of the fees are levied from households only if
applicable. (Scottish Water, 2014b)

The secondary services, which are covered by
other fees, are rather varied. One of the most essen-
tial services is connection to the public network.
In this respect, there are two types of connection
fees: for the connection to the pipeline system pro-
viding water supply and for the connection to the
wastewater treatment network. Both of the fees are
equal and are about 409 euros each. (Scottish Wa-
ter, 2014¢)
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4 Northern Ireland

Marine waters have both industrial and recreation-
al importance for Northern Ireland. Due to grow-
ing energy demand during recent years, there is a
tendency of utilizing offshore wind energy, as well
as tide and wave power. About 7% of Northern Ire-
land is covered by surface water bodies. (Christie,
2011; NIEA, 2013) In total, there are about 3 200 riv-
ers and 1 700 lakes in the country (Mehaffey, 2014).
The 1,8 million inhabitants of Northern Ireland re-
ceive about 562 000 m3 of drinking water on a dai-
ly basis. In Northern Ireland, the water supply orig-
inates mostly from lakes and rivers (55,95%) as well
as reservoirs (44%). The biggest lake, Lough Neagh,
supplies 50% of the country’s drinking water.
Only 0,05% of water supply comes from ground-
water sources. In England and Wales, by compar-
ison, about 35% of the water supply is from bore-
holes. Water services are provided by Northern Ire-
land Water, a public authority. Public water supply
is available for 99,9% of the population of Northern
Ireland. In turn, wastewater treatment is provided
for 96,5% of the inhabitants. The water is potable;
99,83% of samples taken comply with drinking wa-
ter standards. (Christie, 2011; NIEA, 2013; NIW, 2012;
NIW, 2013; Rippey, et al., 2001)

When it comes to the specific expertise of
Northern Ireland, it is advanced in the promotion
of renewable energy in both the public and the pri-
vate sector. It includes provision of advices about
energy efficiency, technological solutions and all
the adjacent issues. Apart from recent develop-
ments in Northern Ireland, there are also a number
of collaborative projects within the European Un-
ion in this field.

41 Water supply and sanitation in
Northern Ireland

The organization of water supply and wastewater
treatment in Northern Ireland is illustrated by
Figure 6.

X

| Northern Ireland

« Northern Ireland Assembly
» Committee for Regional Development
« Other organizations

|— Investments — Regulation — Operation — Management —|

- NorthernlIreland Water

Core————  ——

« Industry

» Municipal institutions
+ Households

« Other water consumers

Figure 6. Organization of water supply and wastewa-
ter treatment in Northern Ireland.

In Northern Ireland water services — both water sup-
ply and wastewater treatment — are provided by a
government owned company - Northern Ireland
Water (NIW). The most water intensive industry in
the country is food and drink production. (NIW,
2013b; McGuigan, G, 2010) NIW is responsible for in-
vestments, operation, regulation and management
of water services. The water treatment services pro-
vided by NIW consist of screening, chemical treat-
ment and clarification, filtration, disinfection and
pH adjustment. There are 25 drinking water prep-
aration facilities in the country. NIW is also respon-
sible for wastewater collection and the treatment
that the water can be discharged into rivers and the
sea. Storm water is also collected into the public
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sewer network. The wastewater treatment process
includes 4 stages: preliminary step (screening, grit
removal), primary step (sedimentation), secondary
step (biological filtration/activated sludge) and fi-
nal step (sedimentation). NIW operates more than
1 000 wastewater treatment works in the country.
The operating area of the water company is main-
ly rural. Northern Ireland Water owns 71 impound-
ing reservoir structures, some land holdings, a net-
work of pipes, pumping stations, sewers, water
treatment and wastewater treatment works. (NIA,
2014; NIEA, 2013; NIW, 2012; NIW, 2013; NIW, 2014a;
UR, 2013)

In terms of supervision and control, the North-

ern Ireland Assembly and the Committee for Re-
gional Development monitor the activities of NIW.
(NIW, 2013) Ministry for Regional Development un-
der the Northern Ireland Assembly and the Com-
mittee for Regional Development are the key leg-
islative bodies. The Department for Regional De-
velopment of the above mentioned ministry is in
charge of water policies as well as deals with fund-
ing of the water company and solving problems re-
lated to customer subsidies, investments, lending,
etc. The other organizations relevant to water ser-
vices are (NIW, 2013):
+  Northern Ireland Environment Agency. The
agency deals with natural environmental heritage
and its preservation. It regulates the NIW activity in
terms of its compliance with all the needed regula-
tions and environmental permits;

a) Drinking Water Inspectorate for North-

ern Ireland: it is responsible for drinking water

quality control;

b) Water Management Unit: it is in charge

of the water pollution and protection of water

bodies;

+  Northern Ireland Authority for Utility Regula-
tion: it provides information for water users and
acts as an economic regulator on water, electricity
and gas markets;

«  Consumer Council for Northern Ireland: it acts
as the water consumers’ voice and represents their
interests. It also gives advice and provides informa-
tion to water service users.

The EU WFD is also in use in Northern Ireland.
In addition, there are various water related policy
drivers and regulations, such as (NIEA, 2013):
«  The Groundwater Directive (2006/118/EC): it
regulates and prevents contamination of ground-
water reserves;
«  The Drinking Water Directive (80/778/EEC): it
controls pollution of and ensures drinking water
quality to protect human health;
« International Decade for Action ‘Water for life’
2005-2015: it promotes implementation of water
related measures as international commitments by
2015;
«  The Water Environmental (Water Framework Di-
rective) regulations (Northern Ireland) 2003: it con-
trols and sets standards for quality of river waters.

4.2 Customer water fees in Northern Ireland

The water service fees in Northern Ireland are (NIW,
2014b):

- Water supply fee;

+  Wastewater treatment fee;

«  Otherfees (e.g. connection fee, septic tank de-
sludging).

The system of fees is rather close to that of the
Scottish system. However, during 2014-2015, do-
mestic water users are not paying any fees. Instead,
the Department for Regional Development is cov-
ering the fees. The other fees can be collected from
domestic customers, for example, if a septic tank
de-sludging procedure is ordered more than once
a year. Other than that, domestic water users are
subsidized by government, with a 100% water ser-
vice discount. Water use by default is not measured
in the households of the country. (NIW, 2014b)

Non-domestic water customers, in turn, must
cover water services provided by NIW by paying
respective annual fees. The used fee depends on
whether there is a water meter installed or not.
(NIW, 2014b) If water consumption is metered, the
only variable parameter is a supply pipe diameter.
The bigger the size of supply pipe, the higher the
payment will be. There is a range from less than 20



mm to more than 100 mm. For instance, if it is up to
50 mm, the annual fee for water supply will be 388
euros. If it is over 100 mm, water supply will cost
for a non-domestic customer 1 971 euros. The lat-
ter fee is called a standing charge for water supply.
As an additional fee to a standing charge, there is
a variable charge. This fee is collected from a wa-
ter user depending on the volume of water meas-
ured by the water meter. For every cubic meter, the
charge is 1,25 euros. When it comes to wastewater
generation and related fees, the situation is simi-
lar to water supply; there are standing and variable
charges. The standing charge can, in accordance
with the size of supply pipe, be from 93 euros (for
the pipe less than 20 mm in diameter) to 2 256 eu-
ros (for the pipe more than 100 mm diameter). The
variable charge for wastewater is set at 2 euro per
m3. (NIW, 2014b)

When water consumption is not metered,
there are the same types of fees as in the previ-
ous scenario, with a difference in variable charge.
This is set in proportion to the non-domestic prop-
erty valuation. This procedure is done by Land
and Property Services on request. For every 1 000
pound sterling (1 228 euro) of the property value, a
non-domestic customer should pay about 12 euros
as a variable charge for water supply and approxi-
mately 17 euros as a variable charge for wastewa-
ter. The charge cap is set at the level of 497 euros
for water supply and 528 euros for sewerage. The
standing charge is respectively 32 euros for water
supply and 44 euros for wastewater. Other possible
fees include septic tank de-sludging (91 euros) and
connection fee (310 euros). (NIW, 2014b)
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5 Ireland

Republic of Ireland occupies five-sixths of the ter-
ritory of the Island of Ireland. The country is rich in
water resources: surface water bodies cover 2% of
the country and availability of fresh water is one of
the highest in Europe. (Mohajeri, et al., 2003; CIA,
2014)

There are a total of 4 467 lakes and 80 rivers in
Ireland. The main source of water supply (around
82%) is the lakes and rivers. The share of groundwa-
ter is about 10% of the total water supply, where-
as the rest, 8%, originate from springs. 99% of the
population has access to water supply and 99,5%
to wastewater treatment. The numbers include
both public and private water services. Public wa-
ter supply provides water for approximately 80% of
the population. The water supplied by public wa-
ter authorities is potable. The chemical compliance
with drinking water standards is 99,5%. The waste-
water treatment share provided by public authori-
ties is about 70%. (Mohajeri, et al., 2003; DCC, 2009;
OEE, 2011; ECLG, 2012)

The most significant field of expertise that is
mastered by the Irish in the water sector is mostly
connected to water and wastewater management.
The latter concerns especially the local water au-
thorities. The expertise has been utilized in other
European countries as well. (DJEI, 2013)

5.1 Water supply and sanitation in Ireland

The Irish system of water supply and wastewater
treatment is currently undergoing great changes.
Back in 2011, Ireland was the only country-mem-
ber of the Organization for Economic Cooperation
and Development, which did not have water fees

for domestic water users. To improve drinking wa-
ter quality, improve cost efficiency of water services
and preserve national water reserves, the govern-
ment made a decision to introduce customer wa-
ter fees and household water meters. Several rea-
sons led to these measures, such as the projected
increase of Irish population, large amounts of pipe
leaks, requirements of the EU WFD and national
water standards, unsustainable funding patterns
and high cost of water services provision. The tran-
sition period started in the summer of 2012 and, in
2013, a new company called Irish Water Incorporat-
ed was established. In the first quarter of 2014, Irish
Water made Service Level Agreements with the lo-
cal authorities about providing water services and
the Irish water assets were transferred to Irish Wa-
ter. In the beginning of 2015, the domestic billing
system should start. (Tierney, 2013; ECLG, 2012; BD,
2013; DECLG, 2014)

Figure 7 shows the Irish system of water supply
and wastewater treatment.

| Ireland

e

« Irish Government
« Other organizations

N |nvestments —Regulation — Operation — Management —_—

+ Now:Irish Water
« Earlier: Local Sanitary Authorities

N

«+ Industry

+ Municipal institutions
+ Households

+ Other water consumers

Figure 7. Organization of water supply and wastewa-
ter treatment in Ireland.

Water services are provided by the public
sector. The most water intensive industries in Ire-
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land are production of chemicals, pharmaceuti-
cals, food, beverages and brewing and information
technology sector. The average daily water sup-
ply provided by water authorities is 1,6 million m3.
(CIA, 2014; ECLG, 2012)

As for water service operations, prior to the re-
cent changes, water services were provided by 34
local authorities (29 counties and 5 cities). In 80%
of the cases, the water companies were owned and
run by the public sector and they were responsible
for water services, infrastructure, pumping stations
and water preparation and wastewater treatment
plants. Within the local authorities under county or
city councils, there were Sanitary Authorities with
responsibility for water supply and wastewater
treatment. The public water companies received
their water mainly from surface waters, but that
was not always the case with the private companies
and Group Water Schemes, which offered water
services for the rest of the population (10% each).
(Mohajeri, et al., 2003; NPP, 2014¢; ECLG, 2012; Tier-
ney, 2013) The Group Water Schemes (GWS) come
in two forms: private and semi-private (Mohajeri, et
al., 2003). The main difference is the source of wa-
ter supply. In the semi-private variant, the drinking
water originates from public water network. It is
metered and paid according to the amount of wa-
ter consumed by the group. In this case, a group of
households usually makes special purchase agree-
ment with the public authority. Private GWS, on the
other hand, receive water from the group’s own
water source, such as a well or springs. This scheme
is used mostly in rural areas. The main reason for
the existence of GWSs is that there are some house-
holds in Ireland that do not have access to a San-
itary Authority drinking water supply. In 1997, the
number of non-connected dwellings was around
200 000, but nowadays it is about 3 000 house-
holds. GWSs can receive financial support from the
public sector for their operations. (Mohajeri, et al.,
2003; ECLG, 2012)

The Irish water sector has undergone signifi-
cant changes in the past few years, which are by no
means over yet. Irish Water has taken over the wa-
ter assets of the 34 public water authorities, who

were in charge of water supply and wastewater
treatment. Large and complex structural changes
are still ongoing, but Irish Water, as a self-financ-
ing water authority, should be completely formed
by 2017. (ECLG, 2012; BD, 2013; DECLG, 2012; DECLG,
2014)

Irish Water will be in charge of the provision of
water services for domestic and non-domestic cus-
tomers as well as for strategic planning and devel-
opment on national level, investment programs,
operations and upgrading of current water infra-
structure. Irish Water will introduce water meters
to the Irish households, but offers also a single cus-
tomer service point with all the information relat-
ed to water services. Basically, the new company
should take over all the responsibilities of Sanitary
Authorities. (BD, 2013; ECLG, 2012)

In terms of supervision, control and legislation,
the Government of Ireland is in charge of control-
ling the activities of Irish Water. In addition, the De-
partment of the Environment, Community and Lo-
cal Government, local authorities and Board Gais
Eireann group support the establishment and op-
erations of Irish Water. (DECLG, 2012)

Other regulators, to whom Irish Water has to
answer, are (Mohajeri, et al., 2003; BD, 2013):

«  Environmental Protection Agency. EPA is in
charge of pollution control and mitigation of nega-
tive environmental influences from the water indus-
try. It also issues licenses for wastewater discharges,
thus, supporting the “polluter pays” principle;

«  Commission for Energy Regulation. This acts
as an economic regulator. It sets the water charges
both for domestic and non-domestic customers.

The EU WFD is also applicable in Ireland. In ad-
dition, there are many other regulations affecting
the Irish water sector. For example, the acts and
laws are listed below (Mohajeri, et al., 2003; ECLG,
2012):

+  The Local Government (Sanitary Services) Act,
1964;

+  The Private Water Supplies and Sewerage Fa-
cilities Regulations, 1978;

+  The Local Government (Water Pollution) Act,
1990;



«  The European Communities (Quality of Salmo-
nid Waters) Regulations, 1988;

+  The European Communities (Quality of Water
Intended for Human Consumption) Regulations,
1988;

+  The European Communities (Quality of Surface
Water Intended for the Abstraction of Drinking Wa-
ter) Regulations, 1989;

+  The Local Government (Financial Provisions)
Act, 1997;

. The Environment Protection Agency Act, 1992;
«  The Local Government (Dublin) Act, 1993;

+  The Local Government (Water Pollution) (Nu-
trient Management Planning Consultation) Regula-
tions, 1998;

«  The Water Pollution Act, 1990;

«  The Water Services Act, 2007;

+  Otherregulations.

5.2 Customer water fees in Ireland

Before 1997, there were charges for water servic-
es. In 1997, after the Local Government (Financial
Provisions) Act was introduced, the water custom-
er fees for domestic users started to be subsidized.
In practice, this meant that domestic water supply
and wastewater treatment became free of charge.
Non-domestic customers were and are obliged to
pay water fees. As a rule, water consumption at in-
dustrial, agricultural and commercial enterpris-
es has been measured with water meters. In addi-
tion, these non-domestic users have to pay a con-
nection fee when connecting to the public water
network. The same is applicable for Group Water
Schemes of more than 5 households. For other do-
mestic water users, connection to the public net-
work is free of charge. (Mohajeri, et al., 2003)
Nowadays, in direct connection to the reform
in the Irish water sector, water charges are also in-
troduced for domestic customers. (DECLG, 2014)
The amounts for water fees are not known yet,
but the Minister for the Environment, Community
and Local Government has declared that it will be
about 296 euro per year. The final decision should

be taken by Commission for Energy Regulation.
(DECLG, 2014)

There are two possible options of water fees
for domestic customers (DECLG, 2014):

«  Equipped with water meter:

a)  Water supply fee;

b) Wastewater treatment fee;

+  Notequipped with water meter:

a) Assessed water supply fee;

b) Assessed wastewater treatment fee.

In the first case, the water fees are based on
household water consumption/wastewater gen-
eration. Part of the domestic water usage is sub-
sidized with a free allowance. Free allowance cov-
ers on an annual basis 30 m3 of water supplied to
household and corresponding volume of waste-
water collected from household. Moreover, there
is also a special “water” support for children in Ire-
land. Every child should have free access to 38 m3/
year of drinking water supply and a free wastewa-
ter treatment service for respective amount of sew-
age. Hence, if we consider an average Irish family
of 4 people and its average water consumption of
about 190 m3 per year, they will have to pay only
for 84 m3 of water supplied and appropriate vol-
ume of wastewater collected. These subsidies save
more than 50% of the total amount to be paid as
water service fees. (DECLG, 2014)

In case a household does not have a meter,
then the water fees are based on assessments. The
amount of water charges will be comparable to
those in metered households. (DECLG, 2014)
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6 Summary

Table 1 summarizes the key figures of water assets
of Finland, Norway, Scotland, Northern Ireland and
Ireland.

Finland and Northern Ireland have the largest
amount of surface water resources. All five coun-
tries have abundant water supply and safe drink-
ing water resources. Despite this fact, measures are
still taken to preserve the natural water reserves
and prevent their pollution. This is done in accord-
ance with the EU Water Framework Directive that
applies to all of the considered countries.

In terms of water resource utilization, Norway,
has a favorable mountain conditions and an abun-
dance of rivers, and is a leader in hydropower gen-
eration. Hydropower is one of the key water ex-
pertise fields of Norway. There is also substantial
small-scale hydropower potential in Scotland that
is increasingly utilized.

Groundwater reserves for drinking water sup-
ply are utilized mostly in Finland and Ireland. In the
other three countries less than 10% of water supply
originates from ground water sources. One of the
main reasons, why Finland relies more on ground-
water reserves rather than on surface waters, is its
good availability and high drinking water quality,
as well as water security issues.

In all countries the water companies are most-
ly run by the public sector. The biggest difference
between these public organizations in different
countries is their right to own land and water re-
sources. Scottish Water, as the main public water
company, owns significant amounts of land in ru-
ral catchment estates. Northern Ireland Water in
turn, can own water resources in the form of im-
pounding reservoirs. In Finland and Norway, water

companies do not own land or water resources. In
some other countries, for instance in England, wa-
ter services are organized by private water compa-
nies, whereas in Wales, it is done by a not-for-profit
water company (NIW, 2013b).

The lowest percentage of public water supply
and wastewater treatment is currently in Ireland
(80% and 70%). This was one of the reasons that led
to radical changes in the whole Irish water sector
and the creation of a single public water company
- Irish Water. It is expected that this measure will
help to solve many problems in the Irish water sec-
tor. Scotland and Northern Ireland are in the best
position within the water industry, where the cov-
erage of water services is higher than 96%.

The most water intensive industries are pulp
and paper industry as well as food and drinks pro-
duction. The first mentioned is common in Finland
and Norway, whereas the second is important es-
pecially in Scotland, Northern Ireland and Ireland.

In terms of expertise within the water sector,
there is plenty of know how in certain areas in each
of the country. Finland is expert on water-saving;
use of ICT in measuring, control and monitoring; in-
tegrated water resources management; water-re-
lated construction and services; natural water pro-
tection; and water research. Norway is a world lead-
er hydropower expert, as proven by the high share
of hydropower (90%) of the total renewable ener-
gy generation (IEA, 2011). In Scotland, expertise lies
within efficient and effective procurement, opera-
tion and maintenance of the public water services
providers. Northern Ireland is an expert in renewa-
bles promotion in the public and private sector. Fi-
nally, Ireland is experienced in water and wastewa-



Table 1. Summary of water assets of Finland, Norway, Scotland, Northern Ireland and Ireland.
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services; natural water

equipment installation

public water services

Finland Norway Scotland Northern Ireland Ireland
Territory 338145 5q km 323802 sq km 77925 sq km 14135 sq km 70273 sq km
Water coverage 10% 5% 2% 7% 2%
Number of rivers 650 4000 10000 3200 80
Number of lakes 188 000 455000 30000 1700 4467
18%
Ground water use 65% 10% 7% 0,05% . .
(incl. 8% from springs)
99,95%
0 0, 0 ’ 0
Surface water use 35% 90% 93% (incl. 4% from reservoirs) 82%
Public water supply 90% 90% 98% 99,9% 80%
Public wastewater 81% 84% 98% 96,5% 70%
treatment coverage
Water-saving; ICT;
integrated water Hydropower: from Efficient and effective
A ) Renewable energy
resources management; planning and procurement, operation L A Water and wastewater
. . Lo ) promotion in the public
Water expertise water construction and engineering to and maintenance of the management on local

and private sector: energy
efficiency, technologies

authorities’ level

protection; water and management providers
research
Food and drink
Example of water Pulp and paper Metallurgy chemical, Food and drink industry, S |ndu§try; chemical
intensive indust roduction pulp and paper, food aariculture Food and drink industry industry;
v P industry 9 pharmaceutics; IT
industry
Publi
Public (Scottish Water ublic Public
. . . X (Northern Ireland Water .
Ownership Public Public owns infrastructure and . (Irish Water owns
owns infrastructure and ;
land) infrastructure)

impounding reservoirs)

Sources: Finnish Water Forum; Northern Ireland Assembly; Northern Ireland Water, Northern Ireland Environment Agency;
Scottish Government; Scottish Natural Heritage; Scottish Water; Statistics Norway; Berge, et al., 2013; Bord Gais, 2013; Chris-
tie, 2011,; CIA, 2014a, b, c; DJEI, 2013; Dochartaigh, et al., 2011; Dublin City Council, 2009; EB, 2014a, b; ECLG, 2012; Gonzalez, et
al., 2011; McGuigan, G, 2010; Mikkonen, 2013; NMPE, 2013; OEE, 2011, Rippey, et al., 2001; Stene-Larsen, 2012; Thomson, 2013;
Utility Regulator, 2013.
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ter management on local authorities’ level.

Customer fees, summarized in Table 2, are a
common feature of the water sector in all the coun-
tries. However, there are no two identical systems
of customer fees.

The fees differ also depending on if there is a
water meter installed in the household or not. Fin-
land is the only country of these five ones, where
fees are paid on monthly level. Depending on the
availability of water meters, the fees are either me-
tered consumption fees or non-metered fixed fees.
There are some additional service fees, such as for
water meter installation, pipelines renovation, etc.
A water metered household in Norway can pay ei-
ther a consumption fee or both a fixed fee for a
fixed amount of water and a variable fee when the
limit is exceeded. From non-water metered house-
holds, an assessed fee is collected. Finland and
Norway water fee includes both water services: wa-
ter supply and wastewater treatment. In Scotland,
Northern Ireland and Ireland, there are two sepa-
rate water fees: one for drinking water supply and
the other one for wastewater treatment. In Scot-
tish properties with water meters, there is a fixed
and a volumetric fee applicable for both water sup-
ply and wastewater treatment. In households not
equipped with a water meters, there is a variable
fee for water services in accordance with a Coun-
cil Tax Band. Among other water fees, there may
be fees for property and roads drainage. North-
ern Ireland is an exceptional country in that sense
that there are almost no fees for domestic water
users. Only non-domestic consumers are obliged
to pay fees. Depending on diameter of water sup-
ply pipe, there is a standing fee for water supply
and wastewater treatment. This fee is paid no mat-
ter if there is a water meter installed in property or
not. In metered properties, there is a variable fee
for both of the services. In properties not equipped
with water meters, the variable fee is also collect-
ed but based on property evaluation. A septic tank
de-sludge fee can also be charged as one of other
service fees. In Ireland, there were also no fees for
domestic users before. However, due to the ongo-
ing transition of the system domestic fees are go-

ing to be introduced starting from 2015. Water me-
tered households will pay a water supply fee and a
wastewater fee. Households without water meters
will be obliged to pay assessed fees for both wa-
ter services. Despite all these differences, there are
also similar features. One of them is the connection
fee that a non-domestic consumer has to pay in or-
der to join the public water network.

Finally, it is to be reiterated that all five coun-
tries are exceptional in terms of richness of water
assets, both in terms of water supply, as well as with
quality of public services, water services coverage,
water expertise and also renewable energy poten-
tial. This makes these countries ideal for demon-
strating efficient water asset utilization.



Table 2. Customer fees in Finland, Norway, Scotland, Northern Ireland and Ireland.

Customer fees
Water metered property Non-metered property Other fees Average doTemchef,for
metered
Finland Monthly metered consumption fee > Monthly fixed fee < (onnectlop fee; 579 euro/year
> Other service fee
> Annual metered consumption fee; > Assessed fee
Norway »  Combination of annual fixed and > Connection fee 416 euro/year
variable fee
> Annual fixed and volumetric water » Variable water supply fee .
. > Connection fee;
Scotland supply fee; (Council Tax Band based); > Property drainage fee; 415 euro/year
% Annual fixed and volumetric » Variable wastewater treatment > Roads drainage fee ’
wastewater treatment fee fee (Council Tax Band based)
»  Annual variable water supply fee
(based on property valuation);
% Annual variable wastewater fee
% Annual variable water supply fee; (based on property valuation)
> Annual variable wastewater fee; Domestic customers:
> Nometers, no fees;
Northern > Butthe fee for septic tank de- > Connection fee;
Ireland sludge (if over 1 time per year) > Septic tank de-sludge Nofee
Non-domestic customers:
> Annual standing charge for water supply (depends on diameter of supply pipe);
> Annual standing charge for wastewater (depends on diameter of supply pipe)
Ireland % Annual water supply fee; > Assessed water supply fee; > Connection fee 296 euro/year
> Annual wastewater fee > Assessed wastewater fee

Sources: Berge, et al., 2013; DECLG, 2014; FWF, 2012a; HSY, 2011; Mikkonen, 2013; Mohajeri, et al., 2003; Northern Ireland Water;

Official Statistics of Finland, 2010; Scottish Water, Statistics Norway
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water assef renewable
energy solutions

WARES (Water Asset Renewable Energy Solutions) is a 2-year Northern Periphery Programme strategic
project which explores the opportunities to generate renewable energy at water utility assets. The focus is
on sites with previously unused, hidden potential. The outcomes of the project will be used to propose a
scheme of policy refinements for each region. The project is implemented during 2012-2014.
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