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Data Centre - Enerqy Flow Diagram




Data Canter Farm - Energy Flow Diagram

To show the existing and possible effects on the environment as set out above

AC Use of Outside Air to Cool the Data Center

(a)

Microsoft (MS) claims innovation for their usc of outside air to cool their dam ocntre at
almost zcro cost. (sec Greening the Dublin dam genter on their web site at hop://
www.microsoft.cu/2000/08/31/grecning-the-dublin-data-ccnter/)

DC Data Center Energy Use and Reuse
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Amcrica’s Data Cenpers consuming and wasting growing amounts of cnergy according to
Natural Resource Defence Council (NRDC) to be found on their recentty revised web site,
hupy/Avww.nrdc.org/cnergy/data-center-cfficiency-asscssment.asp

Washington Post has an article (http/Avww.washingtop post.comy/news/energy-environment/
wp/2015/01/30/an-urhan-climate-double-whammy-more-heat-dess-wind/) in their newspaper
Note particularly the graph presented on U.S, Data Centre Electricity use 2000 to 2013. Also
note in the bar chare tided Comparison of U.S. Residential and Commercial Electricity Uses
by Tvpe 2011 that data ggpters consumed as much electricity as home and office PC's in 2011,

Cercs Roadmap rates the Operational Performance of energy-intensive dat genper
operations.

cﬂ'cctncmm(PUE) and cnergy reusc cfficiency (ERE) of data eqoge operations.

A report by Maxwell Cooter on European Union's many data centre projects arc presented
and the question is asked why six data contre efficiency projects are nocded?

centre is they are less likely to tell you what the encrgy reuse efficiency (ERE) is for their
operation. EirGrid should be aware of how much energy is heat wasted as it also cffects the
capacity/efficiency of the transmission lines they maineain.

Renewable Energy - Wind etc.

The growth of renewable clectricity production from wind shows a rapid rise in clectrical
output since 1997. It is noted that the historic peak recorded wind power output was 1.967
MW ddivered on Wednesday, 7th January 2015 at which point wind contributed 52% to the
instantancous system demand. (Source EirGrid)

US firms plan wind farm data centres according to an article by Mark Paul in the Irish Times
on 25th March 2015 and it states that the [rish Wind Encrgy Association (IWEA) says other
multinationals with opcrations here will follow Applc's lead.

Non-Renewable Energy - Oll, Coal, Gas etc¢.

Ircland should look for carbon credits for the service provided to International users of the
dara ecogres.



HI1 Output of Waste Heat
(a) A good answer to “Why is wuste hear capture imparrant?™ can be found here: hrep.//
science.howstuffworks.com/environmental/green-science/waste-heat-capture.hem

(b) A paper“Waste Hcat™a Potential Threar to the Climate published in THE FUTURIST is
presented here.

() Waste heat affects dimate in summer. Sce "An urban dimate double whammy: morc heat, less
wind®

(d) “Aspartof the initial development of the project, MS considered the offioad/rcusc/exchange of
waste heat from cooling of the data centre with neighbouring industrial facilitics or other
potential users within the environs of the business park. However at that time of no feasible
outiet could be found. In order to move a step doser w achicving such a system, the design of
the proposed development has been amended such thar waste hear can be collected and
supplied vo 3rd parties in furture,

(¢) Hasany data centre operator discussed with personncl at Baldonell Acrodrome about the use
of the waste heat to heat the airplane hangers? I'm sure they would be interested if the data
ccpter operater paid them to reuse it

(0 Hcat Mapping of heat potential versus heat demand. 'l'thuu:hnskd\cquesnon'Isn%nm

sustainable to use waste heat first?” Ejr(Grid could be more efficient by carrying out heat
mappingmdmheutpomndmnbempphedwmmehwdumndismquued.

H2 Additional Disruption of North Atlantic jet Stream

() A recentstudy by climare scientists looks ar how waste heat and unpredictable jet streams are

interacting and contributing to global warming. (Sce interview with Vecrahhadmn
Ramanathan, professor of atmospheric and dimatc sciences at the Scripps Institution of

Oceanography on the Living on Earth show.)

(b) A paper recently published called Multifold increasc in heat cxtremes by 2040 by Potsdam
Institute for Climate Impact Rescarch (PIK) is attached and highlight the urgency of
addressing these dimate problems. (PIK have also produced a reportin Nov. 2012 for the

World Bank called Turn Down the Heat - Why a 4°C Warmer World Must be Avoided.

H3 Climate Change resulting in more frequent storms with strong

winds, high seas and heavy rainfall.

() SEATIs Chicf executive talks about how local communities arc taking action to become
masters of their own sustainable energy destiny while creating local jobs and saving money in
the process.

(b) Full ext of climate changed statement signed by 26 European mayors.

() “Storm repair costs hit profitability at ESB® states that in 2014 Storm Darwin repair cost €25
million. (source Irish Times 26th March 20L4)

RH Horticulture, District Heating, PURPLE ete

(a) Databasc clustcr development proposed for REELUOUSES LOCKERBIE in the
planncr’s Sustainability Statement in Tabilc 5: Minimisc the Usc of Encrgy, Watcer and

Resources sct out their sustainable objectives.
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Seartle Offic: of Sustainability & Environment is developing a plan to rouse waste heat from
ncarby data centres and other sources to power a so-called “districe heating™ system.,

Examples where Data Ceorer's Waste Heat that can Heat Offices, Greenhousces.Pools
PURPLE - Topic Paper Number 1 Discusscs food socurity which refers to the availability of
food and onc’s acoess to it could become an important issue in the near future. Examine the
possibility of realising the porential of Dublin's peri-urban regions by rescarching Peri Urban
Rcegions Platform Europe (PURPLE). ‘This group proposcs that specific policies arc
needed to cnsure a balanced development of peri-urban arcas with the aim of bringing
multiple benefits both for the citizens of the EU's citics, as well as those living and working
ncarby. In particular PURPLE sccks policics which recognise the need for viable peri-urban
agricultural and horticultural production linked w short food chains, and sustainably
managed open space which nourishes local biodiversity and provides access and recreation for
all, Documents from their website www. purple-cu.org arc indluded below:

PURPLE - Dublin Region - Climatc Change

PURPLE - Conferenoe in Dublin - County Architect says SDCC is working with key local
stakeholders with a view to agreeing an approach to addressing the cnergy and climate
change challenge at 2 local level. This includes investigating the feasibility of district heating
in the town ocntre.

Pl Air Dispersion Emissions

(a)
(b)

P2
()

Smoke from MS databasc flucs have boen recorded with photos.

Note extract from submitted EIS. Section 11, “Extremely unstable conditions can cause
plumc looping and elevared concentrations close to the stack. Under stable condidons
clevated concentrations can oocur due to the emissions being trapped below the boundary
laycr. Necutral conditions, characterised by doudy skics and strong winds, arc most favourable
for dispersion duc to the mechanical mixing of the lower atmosphere. The wind direction
determines the direction in which the plume is blown, and for a particular stability, higher
wind spcods will result in reduced plume risc so causing the plume to reach ground level
closer vo the stack with clevated emission concentrations. The boundary layer height
determines the total vertical distance over which the plume may spread.”

Potential Acute Health Impacts

Has the Environment (Miscellaneous Provisions) Act 20n been taken into account here?
Particularly Section 4 (2) thar refers to the fact that damage to the environment includes
damage to all or any of the following:

(a) air and the atmosphere
(g) health and safety of persons and conditions of human lifc)



AC(a) Use of Outside Air to Cool the Data Center Greening
the Dublin data center

The internet is developing at a tremendous pace as more businesses and
peopleworldwide gain access to an ever greater range of online services
including online office functionality, video and music downloads and more.

Experts predict a continuous growth towards ‘cloud
computing’, i.e., the provision of software plus services
over the internet, which will provide companies with an
opportunity to save money on ICT infrastructure, and
software developers with an advanced interoperable
platform to create innovative software for the future.

To support this projected growth, the software industry  Qfficial Partner

is building more data centers. This represents a

challenge as data centers consume a significant amount of energy. For
example, in the UK, data centers presently represent 3 percent of energy
consumption and this is expected to double by 2020 if nothing changes, leading
to more CO2 emissions and huge electricity bills for ICT companies that host

globally
an

centers

presently have
To tackle this challenge, Microsoft has adopted a average of 1.6). An
strategy to dramatically improve its data centers’ important  function
energy efficiency. In May 2009 the company signed ¢,
the EU Code of Conduct for Green Data Centres, which

data centers.

Program Fast Facts

includes a commitment to comply with European
standards and best practices. Then in July 2009,
Microsoft opened a new data center in Dublin, Ireland,
that has a Power Use Effectiveness (PUE) of 1.25, on a
scale where 1 is the optimal (the average in the
industry is approximately 2.0 and Microsoft data

Situation

Data centers are vital for tomorrow’s
economy but are at risk of consuming
high volumes of energy.

Solution Microsoft built the Dublin
data center using advanced energy
efficient technology in accordance
with its commitment to the EU Code
of Conduct for Green Data Centers,
which promotes best practices for

e energy efficiency and
sustainability in the ICT sector.



Reduced energy consumption

Benefits Reduced CO2 emissions

AC(a) Use of Outside Air to Cool the Data Centre (cont.)

the Dublin data centre will be to host web confer- :Reduced CO2 emissionsincreased capacity and
encing tools like Microsoft’s Office Live Meeting performance.

that enable customers to reduce business travel, and
thereby reduce costs and emissions.

Moreover, Microsoft is working on additional methods to eliminate 50 percent
of data centers’ energy consumption (e.g. through reductions in artificial
cooling, lighting and electricity transformers) and to reduce by 50 percent the
need for new IT equipment.

The new Microsoft data center in Ireland already consumes approximately 50
percent less energy than a traditional data center of comparable output. In the
Dublin facility, Microsoft has applied all of the expected and most of the
optional best practices under the EU Code and will only employ artificial cooling
on a few days per year.

The data center is an officially recognized best practice by the European
Commission meeting the requirements of the Sustainable Energy Europe
Campaign (www.sustenergy.org) in contributing to the achievement of making
a voluntary commitment to the EU energy policy goals in the field of energy
efficiency.

This is possible due to a range of innovations, one being the use of outside air
to cool the data center at almost zero cost. This provides dramatic
environmental savings as artificial cooling normally consumes approximately
38 percent of the facility’s electricity consumption and 18 million liters of water
per month. In addition, the latest generation of servers and 24/7 monitoring
will help to create further energy savings.



Beyond the Dublin data center, Microsoft has already implemented, or is
planning to implement, the majority of the EU Code’s best practices in its data
centers in Europe and across the globe. The company is also exploring the
innovative use of shipping containers as flexible and portable housing for
servers which provide 10 times the density for data centers and drive dramatic
savings in power usage. Finally, Microsoft

Research, the company’s in-house research branch, is supporting these

AC(a) Use of Outside Air to Cool the Data Centre (cont.)

efforts by constantly looking for innovative ways to improve energy efficiency.
For example, the Green Project looks for new algorithms that avoid unnecessary
precision. In Microsoft’s search engine Bing, a new algorithm gives more
emphasis on the first pages of results than in the later pages, thus reducing the
amount of energy needed to provide similar results. Another research project is
Everest, which allows data written to an overloaded volume to be temporarily
off-loaded to underutilized storage resources in the data center, with an energy
saving of up to 60 percent.

"We need to do three things,” says Jean-Philippe Courtois, President of Microsoft
International. “One, address the issues in our own industry; two, work to find
technological answers to the environmental problems we are all facing today and
tomorrow; and three, help individuals and organizations to change their
behavior. Signing up to the EU Code of Conduct is just a small part of Microsoft’s
commitment to environmental sustainability, but with the projected growth of
cloud computing it’s important. We are also working with our network of
partners, customers, environmental groups, industry groups, and leading
environmental scientists and academics to drive global action on climate change
and share best practice.”

ABOUT THE EU CODE OF CONDUCT:

The European Union Code of Conduct on Data Centers is a European wide
voluntary initiative aiming to develop energy efficiency performance standards



for data centers. Participants will commit to implementing a subset of expected
best practice, to meeting minimum procurement standards and to annually
reporting energy consumption. The Code of Conduct will be continuously

developed and updated in consultation with stakeholders to follow technological
development.



DC(a) Data Center Energy Use and Reuse

America's Data Centers Consuming and Wasting
Growing Amounts of Energy

Environmental Issues > Energy Main Page > All Energy Documents
Critical Action Needed to Save Money and Cut Pollution

Data centers are the backbone of the modern economy — from the server rooms that
power small- to medium-sized organizations to the enterprise data centers that support
American corporations and the server farms that run cloud computing services hosted
by Amazon, Facebook, Google, and others. However, the explosion of digital content,
big data, e-commerce, and Internet traffic is also making data centers one of the fastest-
growing consumers of electricity in developed countries, and one of the key drivers in
the construction of new power plants.

In 2013, U.S. data centers consumed an estimated 91 billion kilowatt-hours of
electricity, equivalent to the annual output of 34 large (500-megawatt) coal-fired power
plants. Data center electricity consumption is projected to increase to roughly 140
billion kilowatt-hours annually by 2020, the equivalent annual output of 50 power
plants, costing American businesses $13 billion annually in electricity bills and emitting
nearly 100 million metric tons of carbon pollution per year.

While most media and public attention focuses on the largest data centers that power
so-called cloud computing operations -~ companies that provide web-based and
Internet services to consumers and businesses -- these hyper-scale cloud computing
data centers represent only a small fraction of data center energy consumption in the
United States. The vast majority of data center energy is consumed in small, medium,
and large corporate data centers as well as in the multi-tenant data centers to which a
growing number of companies outsource their data center needs.

These data centers have generally made much less progress than their hyper-scale cloud
counterparts due to persistent issues and market barriers, such as lack of metrics and
transparency, and also misalignment of incentives.



DC(a) Data Center Energy Use and Reuse (cont)



Recommendations

While many tactical actions can improve data center efficiency, we recommend systemic
measures to create the conditions for best-practice efficiency behaviors across the data
center industry, including:

e Adoption of a simple server utilization metric. The data center industry
should adopt a simple metric, such as the average utilization of the server central
processing unit(s) (CPU), to help resolve one of the biggest efficiency issues in
data centers: underutilization of servers. Measuring and reporting CPU utilization
is a simple, affordable, and adequate way of gauging data center efficiency that
could be used immediately to drive greater IT energy savings in data centers.

o Alignment of incentives between decision-makers. Data center operators,
service providers, and multi-tenant customers should review their internal
organizational structure and external contractual arrangements and ensure that
incentives are aligned to provide financial rewards for efficiency best practices.
Multi-tenant data center stakeholders should develop a "green lease™ contract
template to make it easier for all customers to establish contracts that incentivize
rather than stand in the way of energy savings.

« Disclosure of data center energy and carbon performance. Public
disclosure is a powerful mechanism for demonstrating leadership and driving
behavior change across an entire sector. In their corporate and social
responsibility reports, industry leaders in data center efficiency should voluntarily
disclose operational performance metrics (such as fleet-wide server utilization
levels) and organizational performance (e.g., how they address split incentive
issues internally and externally).

If just half of the technical savings potential for data center efficiency that we identify in
this paper were realized (to take into account the market barriers discussed), electricity
consumption in U.S. data centers could be cut by as much as 40 percent. In 2014, this
represents a savings of 39 billion kilowatt-hours annually -- equivalent to the
annual electricity consumption of nearly all the households in the state of Michigan.
Such improvement would save U.S. businesses $3.8 billion a year.

last revised 2/6/2015
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DC(c) Data Center Energy Use and Reuse

ABOUT 2014 PROGRZSS REPORY COMPANY SCORECARDS RESQURCES

THE CERES ROADMAP FOR SUSTAINABILITY

=y T,
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|‘ﬁ Performance: Operations

= With sbrty percent of tho sector faliing in Tier 4 for the Ceres Roodmaps expectations on GHG emisslon reductions, there is
much room for improvement, particularly to mitigate the Impacts of energy-intensive data center operations.

The most ugnificant opportunity for GHG emistion reductions for Sofware & Services compankes bs in the large data centers that power
doud computing end the internat, These centers, 31 times 1panning acret, hive extraondinary heating and coofing needs because the
equipment must be maintained in a carefully controlied environment, While mott of the software companies in this seciar have one or
two data centery, colacation company Equinix has more than 100,

Overall only nine companies (compared to seven in 2012) pedform within the Cores Roadmap Tior t or 2 expectations for reducing GHG
embsions and sourcing renewable energy. Sixty percent (24 companies) fall into Tier 4, And while 6) percent (25 companiet) have s
program and/of goal 10 redtuce GHG embtsions, ondy 35 percent (14 companies) take the sdditional step of estobdlishing a quantitative,
ume-bound targer.

Adobe moved from Tier 3 to Thes 1 performeance based on ¢ strong commitment to reduce GHG reductions as part of its Net Zero pan for 2018,
The company aims ro achitve net 2eso emissions ¢ I awned and controdked foddttes fequivalent to 50 pescent of aperations). which woukd
requlre a 75 percent reduction by 201 § fram a 2000 boseline.

Microsolft, to meet o stmiar net 26r0 emissions commitment, set o Internol price on carbon for each business unit 1o Incorporate into thed
plonning Cyctes. This is @ medhantsm to drive accountebiity for corbon reductions within the business and incentivize teams o contribute to ¢
central fund for renewoble energy and offsets. Microsoft has publicy shared s methodology so other compenies con implement a simikar
arbon-pridng modei,

While efiiciency gains play an important rofe in reducing emisyoas, the growth trajectory for data centers makes it aritical for compenies
10 tum to rencwable enorgy sltermatives, Only six companies in the Software & Services sector —Accentura, Adobe, CA Technologles,
Googla, IBM, and Microsoft —source mare than 10 percent of their primary energy from renewabies. Several companies have made
commitments toward uuing 100 pereent rengwable powet for thelr dats centers, inchuding Apple, Facebook, Salestorcs.com, Radkspace
and Google. Additional companies should foBow sult and, ideally set deadiinet in order to establnh greater accoumabliity for these
wrgett

Googla currently meets 1) percent of iy efextricity need) using rencwable entrgy tources In order 10 continue 1o expand 0ccess 10 renewoble
energy ot /13 presens and plannad data cenlers, Google joined together with Facebook and Apple 10 perwuade Duke Energy to offer oddivonal
renewoble elecritlty punthating In North Carefing through o program called the Green Source Rider, which weas approved in 2013 as on offering
for ts largest customen.
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(3 EUROTECH AURORA
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Definitions

Somae definihons may heip the reader to better understand the remaining of this paper.

TCO stands for total cost of ownership. it is the sum, adjustad for the time value for money,
of all of the costs that a customar incurs during the fifetime of a technology solution. Talking
about an HPC data contrer, o common broakdown of thoso costs includes:

Purchasa of hardware, inciuding cabling and switches
Purchase of sofiware licences

Building work for new constructions or extansions, including power adaptation
Alr conditioning and cooling

Blactrical, inctuding power distridution units, transformers, patch panels, UPSes, aulo
transfer swilchos, Generstors .

Installation of hardware, software, electrical and cooting

Hardwara, software, electrical and cooling maintenance

Software upgrades and recurring (monthly, yearly) software Ecances

Any additional form of lease

Enargy costs

Disposal costs

PUE stands for power usage effoctiveness. it measures how much of the electrical power
entering & dato center is effectively used for the IT load, which is the energy sbsorbed by the
server and usefully used to computa  The definition of PUE in formuta is as follows:

PUE = Total Facility Energy Consumption
IT Equipmaent Fnergy Consumption

Tha perfaect theoretical PUE s equal to 1, that means ail of the energy entering the data center
is used to feed IT equipment and nothing is wasted.

it stands for ensrgy rouse efficiency and it is the ratio between the energy batance of the
data center and the energy absorbed by the IT equipment. The data center energy balance s
the total energy consumed by tho data centar minus the part of this ensrgy that is reused
oulside tho datla center A typica! example is liquid cooking where water is used to cool the (T
equipment, haating up and consequently moving some energy outside the data center

Total Factlity Energy Consumptiaon-Recovered Energy

ERE = IT Squipment Energy Congumplion

The ERE can range between 0 and the PUE. As with PUE the lower the value, the better is for
the data center. Practically speaking, ERE as 2 metric helps in those situations where the PUE
is not enough 0 explain reuse. It mands situations where it was common habit to factor the
energy recovery into the PUE, talking about a PUE lower than 1, which makes 3 mathematical
non sense.
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THE EU'S MANY DATA CENTER PROJECTS

Why does the Buropean Union need six data center efficiency projects?

‘The European Union is a strange beast. Different departments cover similar areas, and within
those departments, different nationalities and power groups jostle for power

Given that, it's hardly surprising that when the EU decided to investigate power conservation
within data centers, it didn't set up just one initiative. It set up six.

The six projects - DOLFIN, GENIC, GEYSER, GreenDataNet, DC4Cities and RenewlT - are
part of the Framework 7 Programme (FP7) set up by the outgoing European Commission,
which left office in autumn 2014. In total, the Framework Programme has considersble
resources - its a total budget is over €50 billion, an incrense of 41 percent over the previous
program, FP6.

Two earlier projects

But all these are predated by two original projects -
All4Green and CoolEmAll - which kicked off the EU's efforts
in this aren. Both were started early in 20131, and finished
early in 2014.

These two projects had straightforward aims. All4Green was
set up to develop SLAs between data centers and the users
they serve, the ides being that different forms of computing
would have individual energy saving policies. CoolEmAll wos
e established to work on tools that would help data center
operators make more efficient use of their facilities.

Amoang the current crop of project, RenewIT (October 2013 to September 2016) sounds
similar. Its goal is to develop a lool that can be used by data centers as o way of measuring
energy efficiency. 1t shares moany of the same partners, but those involved say RenewIT is not
a continuation of CoolEmAI.

“These are distinct prajects. CoolEmAIl was about 30 months from October 2010 to March
2013, while Renew!T started in October 2013 for 36 months,” says Philip Inglesant, EU
analyst at The 451 Group, one of the partners in both CoolEmAIl and Renew(T. “There are
obvious overlaps between the two; but the focus is different. CoolEmAIl was particularly
looking at cooling techniques within the datacenter.

RenewlT is looking wider than that, nt energy use as a whole, and not only within the
datacenter but also at things like energy reuse for local heating.®

What about the other five projects? They cover similar ground but, according to Fabrice
Roubet, datn center automation product manager with Eaton - one of the leading players in
the GreenDataNet consortium, they all have clear goals and their own identity. “There is
some overlap, of course,” he says, "but the projects are all very different with their own
particular areas to work in.”
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Survival of the fittest?

“It is quite unique to have six different projects all covering
the same aren,” says Andrew Donoghue, research manager for
45t Research, one of the partners in the RenewlT group. But
this could be past of a plan to increase the chances of success, .
“By having multiple approaches to the same problem, the SEVE;‘J g GF&MMAE?ORK
Cormission is increasing the possibility of a successful

outcome,” he says.

The other projects tackle different elements of the data center. DOLFIN takes a holistic
approach pulling together the management of virtual machines as well as the data centers
themselves. The DOLFIN project aims to monitor and measure energy consumption and
promote seamless migration of virtual machines between servers within the same data
center,

This should allow loads to be consolidated and reduce the number of servers on standby,
thereby cutting overall energy consumption.

There’s an Irish flavour to GENIC, which reflects that country’s long-established data center
industry. The project is co-ordinated by the Cork Institute of Technology and other partners
include University College Cork and United Technologies Research Centre Ireland.

GEN;iC (Globally optimised ENergy efficient data Centers) aims to allow n datacenter to
operate more efficiently, by targetting cooling when and where it is needed. The partners
want to develop a control and management platform for the energy producing/consuming
components: computation, communieation, and data stornge, cooling, local power
generntion, energy storage, and waste heat recovery.

Data centers in smart cities

The other EU projects all relate to the Smart Cities concept. DC4Cities relates the energy used
by the datn center to the construints of the city where it is located. It aims to moake data
centers ndaptive, managing workload using improved hardware and software which can
adapt so that power consumption will conform to the limits placed by the managers of Smart
Gity projects.

To do this, DC4Cities will develop a new set of metrics to complement the usunl data center
ones like PUE, CUE and WUE. These new metrics such as Software Execution Energy
Efficiency and Renewable Energy Utilisation Efficiency will allow data centers to be

compared.

Geyser looks to combine management of the IT infrastructure with better management of
power grids, particularly as the demands of each Smart City will be very different. The project
nims to improve AC/DC working practise and to ensure that computing workloads are better
matched with energy provision so Smart Cities and their supporting data centers work better
together.



El(a) Renewable Energy - Wind etc.

5.2.2 Wind Energy

Figure 11 and Table S show the electricity generated from wind and illustrate the rapid rise In electrical output since
1997 when the first of the wind farms supported by the Altemative Energy Requirement (AER) programme came
on line, Total electrical output from wind in 2013 was 4,542% GWh representing an increase of 13.29% on 2012, Total
electrical output from wind in 2012 was 4,010 GWh representing a fall of 8.4% on 2011 due to the wind resource
belng lower (less wind blew}. Wind was responsible for 16.3% of gross electrical consumption In 2013 or 16.5% on a
normafised basls. The peak recorded wind power output in 2013 was 1,564 MW, delivered on 20 November. At the
time of writing the historic peak recorded wind power output™ was 1,967 MW, delivered on Wednesday, 7™ January
2015 at which point wind contributed 529 to the instantaneous system demand.

Figure 11 Electriclty Generated by Wind (GWR) 1990 - 2013
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US firms plan Irish wind farm data centres

IWEA says other multinationals with operations haere will follow Apple’s lead

MARK PAUL

A lobby group for the wind energy sector expacts “several” large US multinationals with operations
here to anngunce major investments in windiarm-powered data centres in iretand over the coming
months, {following Appla's recent announcement of an €850 million facility in Galway.

The Irish Wind Energy Association (IWEA), which holds its annual conference in Dubfin on
Wednesday, says it has had conlact from a consultancy working on behalfl of some of the
multinationals, which is scouting localions.

\When asked who are the muitinationals planning wind-pov/ered dala farms, Kenneth Matthews, the
chief execulive of the IWEA sald they are “the usual big nama companies with major operations in
ireland”.

He daeclined 1o provide further detsils.

Cool climate

Likely candldates would include Google, which already has dala facilities in Ireland and is
rumoured to be planning further such investmentl. It recently struck a deal in Holland to power a
data centre there with wind energy.

Microsoft also has data iaclfities in Ireland, which is an advantégeous location for such facllities as
the climate hera Is coal, requiring less air conditioning of the the dala farms, which expel significant
heat from the servers

The IWEA has also commissioned a repon by inlamational enginearing consultante, Pdyry, that
suggests tha influx of data centres will boost electricily demand in Ireland by about 20 per cent by
2020. .

P&yry maintains that if the State allows the construction of enough windfarms to pravide the
slectricity for thase data centres, in addition to the capacily required for Ireland 1o meet its 2020
renowables targels, It could also reduce the cast of aleclricity {or households.

The report concludes that Ifsh consumers’ electricity blils could fall by up betwaen €26 and €33
per household if enough invasiment in wind energy takes place by 2020.

Seismic change
The raport maintains that, without new wind generation capacity, {ossil fusl imports to provide the
extra electricily will increase by 11 per cent.

Seismic change Is coming in terms of data centres and electricity demand,” said Mr Matthews,
viho polnted lo a 1eport by Eingrid that suggests al least 700MW of now data ceatres are planned in
Ireland in coming years.

“These companies want to power thelr facilities with wind for teasons of corporate soclal
rasponsibility and price. If we choose 1o add to our system by adding wind generated capacity, thay
want 1o buy it."

Mr tatthews pointed lo a suggestion in the report that the extra investment in windlarms callad for
by the IWEA would “lowar overall cost by €55 millon across the system”



E | (b) Non-Renewable Energy - Oil, Coal, Gas etc. (cont.)

Opponents of large-scale development of windfarms regularty criticise their perceived impact on
the environment and have also questioned their true economic impact, criticisms that the IWEA

rajects.

Mr Matthews said there is sufficient capital washing around the sector to facilitate the development
he says Is required, and that the Government is also generally supportive.

“Bul soma other things are needed,” he said.

Mr Matthews criticised proposed increases in the commercial rates payable by windfarms,
suggesiad by the Rates Valuation Office.
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“Waste Heal” a Potential Threat to the Climate

A new paper argues that cutting gresnhouse gas amissions, switching to nucisar or gecthermal
powaer, and even sequestering carbon in the earth won? stave off massively disruplive climate
change. Greenhouse gasss are lass a threat to slable climate than Is the excass heat produced
when fuel is bumed to create energy, say Swedish ressarchors Bo Nordell and Bruno Gervet.

About half of the energy that humanily creates becomes wasto haal. Depending on the method of
energy creation or manner in which it's used, such as o raise the temperalure of water, wasle heat
can be as high as 70% or 80%. In terms of electricity usage. even extremely efficient devices,
appiiances, and gadgots givo off a lot of warmith In their oporation. This is why your laptop needs a
fan and why a car thal's been tumed off is gtill hot to the touch after it’s been driven. But most of
this excess thonmal activity comes from enorgy generation itsett: the buming of fuel to create
electricity. it's commonly believad that this excess heat escapes into space, but that's only trus at
very high tempseratures, Nordel and Gervet contend.

“In most cases,” they write in ths International Journal of Global Warming, “net heat emissions
mean that low-temparature waste heal is dumped Into saa water or the atmasphare os hoat
teakage from bulidings is transferrad to the surrounding air or ground.”

According o this view, nuclear powsr, which doasn't creats any carbon emisstons, is sliil &
contributor to global warming. One of the primary byproducts of nuclear fuel generation Is hot
water, since water is used to coo! the nuciear reactor and heats up during the process. Much of
that hot water is dumped inlo lakes and streams; the process could potentially raise the
temparature both of these bodies of watar and of the ground.

“All this energy dissipates into heat when consumed and musl contribute to the healing of our
planal,” they writs.

Nordell and Garvet's Idea broaks from mainsiream thinking on global warming. Most oxperts sae
extratarresirial hoat, namely from the sun, trapped Inside the sarth’s atmosphere by greanhouse
gases as the singular cause of rising temperatures. However, the two Swedish scisntists arant
alone in their cantention that heat ltsell, not just gas, could change tho ciimate.

“The second law problem says that if you creale and use energy you have to eject wasia heat,”
says Dennis Bushnell, chisf sctantisl al the NASA Langley rasaarch facility. He says that, as morng
humans create and use more energy. aventually the waste heat “will raach a lavel, that in order for
the planet to reject it into space, the whole planet will have to warm up.”

Only wind and solar powar don' produco significant amounts of waste heal, Bushnell adds.
Although photavollalc systems use the sun’s heat already being sent lo earth, thoy'ro extramely
inefficlent: Only about 10%~20% of the heat that hits a photovoltaic panel is converted into anergy.
Even photovaliaic systems that have been improved through nanolachnology won't sver be more
than 70% elfficient due o thermodynamic barriers.

Bushnell's assessments are supported by Tufis Universily astrophysicist Eric J. Chaisson, whosa
July 2008 paper titted “Long-Term Globa! Healing From Energy Usage" conduded that waste heat
—~ including waslo heat fram nuclear power gaenoralion — would continue to warm tha earth even i
humans wera able 10 angst the greenhouse effecl. Because we're dependent on energy and the
vast majority of human ensrgy production aiso produces waste heat, human civitization will
eventually reach a limit in terms of how much it can grow withoul dastroying Hsell.

*it just camo 10 me as a no-bralner,” Chalgson gald In 2 interview with the Boslon Globo,
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An urban climate double whammy: more heat, less wind

Lo

A man protects himself from the sun with an umbrella during a hot day in Sao Paulo
January 19, 2015. REUTERS/Nacho Doce

It is hardly news that in a warming world, there is a greater risk of increased hot
temperatures, including truly extreme heat days that push the boundaries of what people
are used to experiencing.

But according to new research, most major cities across the world are not only
experiencing more days and nights with extreme heat; they're also seeing less overall
strong wind. That’s a potential double whammy, in that on extremely hot days, you need
brecze to help cool the body down.

“If yow're standing outside, and it’s 110 degrees, and you're sweating, the heat that gets
removed from your body is largely by evaporation. And that’s proportional to the wind
strength,” explains geographer Dennis Lettenmaier of the University of California, Los
Angelcs, one of the study’s co-authors.
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The new paper, just out in Environmental Research Letters, examined the changing
climates of fully 217 large urban areas between 1973 and 2012, ranging in size from a

ummer (cont.)

population of 250,000 all the way up to true megacities featuring populations above 5
million. The work, which was led by Vimal Mishra of the Indian Institute of Technology
in Gandhinagar, India, examined long range weather records for temperature,
precipitation and wind. That’s how the researchers homed in on these two major trends
— which don’t go well together.

For days with extreme temperatures — defined as a temperature exceeding that of 99
percent of days for that particular location — the change was particularly strong at
night. Forty-eight percent of the cities showed an increased trend toward more extreme
hot days (vs. only 2 percent that saw a decrease). And 63 percent showed the same for
hot nights.

Not surprisingly, this also translated into more heat waves, defined as at least aix days
in a row in which every single day exceeded the ggth percentile. Heat waves can be
deadly — particularly for the elderly. A 2013 summer heatwave in England, for
instance, led to an estimated 650 deaths, according to an analysis performed at the
London School of Hygiene and Tropical Medicine.

It’s important to emphasize that not all of this trend is global warming related. Part of it
is due to the nature of urban areas themselves, which trap heat due to the higher
concentrations of surfaces like pavement. These tend to be darker in color, and thus
have a lower albedo (or reflectivity), meaning that they bounce away less sunlight than
surfaces that are lighter in color — pooling more heat in urban areas.

“We have an overall warming trend, but the central focus of this study is to try to
understand the relative contributions in cities of the general warming, and the
exacerbation of the cities themselves as heat islands, and it's clear you've kind of got
both in there,” said UCLA’s Dennis Lettenmaier.

And then there was the trend in wind. Fully 75 percent of the urban areas saw declines
in extreme windy days — while only 10 percent saw an increase. This does not seem to
be a change driven by global warming, but rather, by the urban environment which, of
course, features numerous very large structures that block the flow of air. “My
hypothesis is that it’s increased drag, because of the cities,” said Lettenmaier.
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Lettenmaier also thinks that the decrease in wind may explain part of the trends in heat
— especially at night. In other words, the two may be interconnected.

The work is particularly crucial because in today’s world, humanity is stampeding into
ummer (cont.)
urban areas, which now contain more than half of our global population of 7.2 billion

and growing. By 2050, it’s projected that 70 percent of humanity’s masses will live in
cities.
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+

Heat mapping, data collection and associated legislation

- E-PRTR and European directive on industrial emissions.

— Definition “emission” and “pollutant” include emission of heat to water
~ and air But no emission limit value is given for waste heat.

= Arhus convention

» European Energy Efficiency Directive art 14: new installations with waste heat look
for useful applications> maps of heat usage are given from industry, utility,
residential area and greenhouses

« ETS Emission Trading System (use of waste heat has a value)

- Member State target on renewable energy in 2020 (subslidies of renewable gives
competition with industrial waste heat); > potential maps of biogas, geothermal
heat, heat storage, waste heat from

- European Inspire Directive; EU initiative to establish an infrastructure for spatial
information in Europe that will help to make spatial or geographical information
more accessible and interoperable for a wide range of purposes supporting
sustainable development. - NL National Open source policy

Reality: Financial and policy discrepancy renewables and
waste heat

- Exchange of steam already occurs because no discrepancies exist.
- Renewable heat and waste heat have the same heat consumers
(greenhouses and residential area’s)
- Greenhouses:
»with the existing CO2-price, often renewable heat has a
competitive advantage compare to industrial waste heat.
~ Residential area:
»present gas pipes are not yet depreciated.
»wconsumers often not appreciate the dependency to a district
heating.
. »consumers prefer renewable heat
Member State targets of renewable energy
»the use of fossil waste heat has no impact; not on the renewable
energy and not on the final energy use.
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With the cooperation of :
*Ministry of Economic Affairs

*Ministry of Infrastructure and Environment
*IPO Inter Provinciaal Overleg (provinces)
*Province of Zuid-Holland

*RIVM

*Tennet

«CBS

*DCMR

*TNO

If-technologie

Items for discusion

« Include a emission limit value in the European directive on
industrial emissions to increase waste heat monitoring data.
. Competition between CO2 emission reduction by using fossil waste

heat and geothermal “heat mining”. Isn't it more sustainable to use
waste heat first?
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Scientists find waste heat affects climate in winter

Cirrus clouds linger perpendicular to the jet stream over Canada. (Photo by NASA's
Goddard Space Flight Center.)

In a recent study, climate scientists learned that the amount of waste heat large global
cities produce influences regional climates. Now, scientists are using the study to explain
how the planet is warming.

As cities around the world burn energy to keep the lights on and heaters running, waste
heat is released into the atmosphere and picked up by powerful jet streams.

A recent study by climate scientists looks at how waste heat and unpredictable jet
streams are interacting and contributing to global warming.

Veerabhadran Ramanathan, professor of atmospheric and climate sciences at the
Scripps Institution of Oceanography, says heat fram car engines, homes and factories
ends up in the air as waste heat.

"During wintertime, we have this so-called jet stream, fast winds blowing around the
planel.” he said. "This wind is able to carry the heat we dump over cities like New York,
Chicago, Tokyo, Beijing, Shanghai — and blows this heat, within a few weeks, around
the planet. That's why what we think is a local phenomenon can become a regional and
global phenomenon."”

The jet stream is dominant during the winter and as the waste heat moves, the heat
changes temperature patterns, affecting the climate and even the weather.

“In the wintertime, we are under the firm grip of the jet stream in terms of when it snows,
when you have high-pressure and warm climate," he said. "Since it's changing the jet
stream its effect is particularly strong and visible during wintertime "

Ramanathan said waste heat particularly affects the northern latitudes, the United
States, particularly the northeast, as well as Canada, Europe and northern Asia. The
study, “Energy Consumption and Unexplained Winter Warming over Northern Asia and
North America." shows that in these regions, there's ain abnormal warming during the
winter. Ramanathan said wasle heat is the likely cause of warming across the entire
continent.

“Whal this study is showing is that this waste heat might have moved the jet stream a
litile bit southwards. When the jet stream moves south is when you get huge cold spelis
in areas like Florida, Texas," he said.

There are other sources contributing to the unpredictable movement of the jet

stream, Ramanathan said, but the addition of waste heat adds to the jet stream’s
movement.

"The warming you see in these regions during spring and summer and fall is still largely
due to global warming,"” he said. “The good news is that our models are able to explain
very closely how our planet has been warming. The bad news is, il confirms that our
models may be right after all, and that global warming is as large as they think it is "



Hosted by Steve Curwood, "Living on Earth” is an award-winning environmental news
program that delves into the leading issues affecting the world we inhabit. More "Living
on

Earth.”
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Multifold increase in heat extremes by 2040

08/15/2013 - Extremes such as the severe heat wave last year in the US or the one 2010 in Russia are likely to be seen much
more often in the near future. A few decades ago, they were practically absent. Today, due to man-made climate change
monthly heat extremes in summer are already observed on 5 percent of the land area. This is projected to double by 2020 and
quadruple by 2040, according to a study by scientists of the Potsdam Institute for Climate Impact Research (PIK) and the
Universidad Complutense de Madrid (UCM). A further increase of heat extremes in the second half of our century could be

Heat extremes at the end of our century might cover large parts of the global land area - more detailed information can be found
in figure 3 of the study. Graph: PIK

“In many regions, the coldest summer months by the end of the century will be hotter than the hottest experienced today -
that's what our calculations show for a scenario of unabated climate change,” says Dim Coumou of PIK. “We would enter a new
climatic regime.” The scientists focus on heat waves that exceed the usval natural variability of summer month temperatures in a
given region by a large margin, namely so called 3-sigma events. These are periods of several weeks that are three standard
deviations warmer than the normal local climate - often resulting in harvest losses, forest fires, and additional deaths in heat-
struck cities.

information for developing short-term adaptation measures

Such heat extremes might cover 85 percent of the global land area in summer by 2100, if CO2 continues to be emitted as it is
today, the study shows. In addition to this, even hotter extremes that are virtually nonexistent today would affect 60 percent of
the global land area

While climate change mitigation could prevent this, the projected increase up to mid-century is expected to happen regardless of
the emissions scenario. “There're already so much greenhouse-gases in the atmosphere today that the near-term increase of
heat extremes seems to be aimost inevitable,” Coumou says. This is important information for developing adaptation measures
in the affected sectors.

As the study defines a heat extreme based on the natural variability a region has experienced in the past, the absolute
temperatures of this type of event wil' differ in different regions of the world. For instance the observed Russian heat wave
brought an increase of the monthly average temperature by 7 degrees Celsius in Moscow and daily peak temperatures above 40
degrees. In tropical regions like e g. Southern India or Brazil, natural variability is much smaller than in the moderate zones,
hence 3 sigma events are not as large a deviation in absolute temperatures.

“In the tropics, even relatively small changes can have a big impact”

“In general, society and ecosystems have adapted to extremes experienced in the past and much fess so to extremes outside the
historic range,” Alexander Robinson of UCM says. “So in the tropics, even relatively small changes can yield a big impact ~ and
our data indicates that these changes, predicted by earlier research, in fact are already happening.”

The scientists combined results of a comprehensive set of state-of-the-art climate models, the CMIPS ensemble, thereby
reducing the uncerlainty associated with each individual model. "We show that these simulations capture the observed rise in



heat extremes over the past 50 years very well.” Robinson points out. “This makes us confident that they're able to robustly
indicate what is to be expected in future.”

Article: Coumou, D., Robinson, A. (2013): Historic and future increase in the global land area affected by monthly heat extremes.
Environmenta! Research Letters 8 034018. [doi:10.1088/1748-9326/8/3/034018)
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Climate Change resulting in more frequent storms
with strong winds, high seas and heavy rainfall.

Action on energy helps Ireland financially and saves us money

Publirhed 42014
0300

Opon Gallory 1

SEAT 3 Chue! sxcutve, Bran Mathorwsy

SUSTAINABLE Energy activity is benefiting Ireland by €s billion per year as well as enhancing
energy security, reducing emissions, and improving people’s lives.

SEAY’s Chief executive, Brian Motherway, pictured below, talks about how local communities are
tnking action to become masters of their own sustainable energy destiny while creating Jocal jobs
and saving money in the process.

Every time we use energy to heat our homes, run our cars, power our devices, not only is money
leaving our own pockets, but it is leaving our country. We import nearly all the energy we use, and
that means we are dependent on others, and our energy use makes their economies richer, not ours.
What if we could keep that money in our loca) communities?

That's exactly what communities all over Ireland are doing right now - taking money that used to
leave the country to buy oil and gas, and spending it instead on local jobs and technologies. They
are upgrading homes and community buildings so that they waste less heat, they are updating
equipment that costs much less to run, and they are making greater use of local, clean energy
sources. All of this is saving them and Ireland as a whole, huge ameunts of money.

It's not afl about money. Making Ireland more energy independent is also part of the solution to our
greatest environmental challenge - climate change. When we use less energy, and use cleaner
energy, we make e dent on Ireland's emissions of harmful greenhouse gases, an investment in the
lives of our children and grandchildren and the world they will inherit from us.



H3(a) Climate Change resulting in more frequent storms
with strong winds, high seas and heavy rainfall. (cont.)

As the world increases its understanding of the science of climate change, the sense of how big the
crisis is and how soon it will affect us , just grows. Our recent experience of severe storms reminds
us of the devastating impact they can have, and our vulnerability to the weather. Are we ready to
bequeath a world to the next generation where such events are more frequent and more severe? All
of our discussions about energy - how we use it and where it comes from ~ have to take place in the
shadow of this great environmental threat.

Irish people are taking action. A quarter of a million homes have made use of our financial supports
to upgrade thelr homes and reduce their bills, and we have also helped thousands of businesses do
the same. Each time someone acts like this, they benefit and Ireland benefits, It means more local
jobs and money staying within the local economy spent on upgrading buildings and services rather
than paying for expensive imported fuels. In total, sustainable energy is keeping more than one
billion euros in the Irish economy that would otherwise leave the country.

Ireland's great strength is in its local communities, and they are answering the call to take back
control of our energy. You will read in these pages about local community organisations, business
and public bodies working together to reduce everyone's bills. Whenever I visit these initiatives and
meet the people driving these fantastic projects I am always struck by the local pride and spirit that
makes them happen. When a community group manages to bring together a range of people to
work together to save energy. When a local business decides to spend the money it saves on funding
upgrades local sport clubs and community buildings. When a community hall that used be almaost
too cold to use is now warm and cosy all year round. These are the real stories of what Irish
communities are achieving.

The local stories you will read about here are just a few examples of what is possible when local
people are willing to take on the challenge and achieve lasting benefits for the community. Itis a
great privilege for me and my colleagues to be able to help these communities achieve these
dreams. For any community looking to take up this baton, we in SEAI can provide advice and
support, and often funding too. Contact us to find out more by email at communities@seai.ie.

We all have a choice about Ireland's future. We need energy to live our lives. Do we want it to be
expensive and harmful to the environment? Do we want to be dependent on others for our needs?
Led by local communities taking action for themselves we can create a new energy for Ireland.

New Ross Standard
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Full text of climate change statement signed by 26
European mayors

If dimate change i5 global, solutions are first and foremost local. Because large cities are
at the crossroads of these two levels, they are at the forefront of the fight against climate

change.

This is why, we, the European capitals and metropolises that represent more than 60
million inhabitants and have significant investment capacity (€2tn GDP), have decided
to join forces and strengthen the instruments that will lead us toward the energy and
environmental transition.

We are addressing the major causes of greenhouse gas emissions: polluting transport,
old and/or poorly isolated buildings and encrgy supply.

In parallel, we are lannching ambitious projects such as tackle urban sprawl,
(re)introduce nature and biodiversity in our cities, improve recycling, fight against
waste, move us towards a circular economy, prioritize public transport, increase
electrical mobility, refurbish buildings and improve energy efficiency.

Job creation and the seeking of partnerships with rural neighbouring territories are a
crucial challenge to succeed. During this meeting in Parig, on March, 26, 2015, we
pledge to move further with our respective climate plans.

The second level of action is the European level. Time has now come for European
capitals and metropolises to pool our efforts to tackle cimate change. This requires a
closer dialogue between cities through a more regular exchange of expertise and good
practices.

The European diplomacy of cities, respectful of the diversity of territories and local
cultures intends to gain rapid and sustainable momentum. Within the European Union,
it must be better supported by the European parliament and commission and should
benefit from direct European funding.

We must proceed even further by promoting the coordination of public investments on
a voluntary basis. Together, European metropolises represent a very substantial public
procurement market of about €10bn per year and this has a leverage effect on the
private sector that very often aligns its own requirements with the public sector.

These investment expenditures shonld be concentrated on the “green” sectors of the
economy and “low carbon” industries (modernisation of production tools and
innovation) and services. This is the initiative we are launching tomorrow in Paris: we
strive to coordinate our public procurements to bring about the emergence of a more
ecological offer. The Europe of cities is going to take shape through this bold and
collaborative approach.
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with strong winds, high seas and heavy rainfall. (cont.)

Lastly, we must be more involved at the global level. The efforts we are making, the
policies we are pursuing in our cities must contribute to the adoption of a global
agreement on climate. We must build on our networks of cities and local governments
involved in climate action to create new global governance.

Since the Earth Summit in Rio de Janeiro in 1992, 23 years ago, the United Nations has
been trying to achieve an international consensus on the issue of climate change while
its effects continue to worsen. Today, we have no alternative. The next climate summit
in Paris in December 2015 must show that we are fully aware of what is at stake.
European metropolises are already acting by proposing local solutions to tackle climate

change.

Tomorrow, we will join other cities across the planet - in North and South America, in
Africa, in Asia - which implement innovative local solutions. Together, thanks to the
cities gathered in networks and in collaboration with citizens, NGOs, the scientific
community, entrepreneurs and businesses we will make a difference.

Because cities are amongst the major contributors to climate change, it is our duty to
find viable paths for our future. This is the full measure of the synergy between the
mayors who are determined to share globally the solutions they have found locally.

Anne Hidalgo, mayor of Paris; Michael Hiaupl, mayor of Vienna ; Yvan Mayeur,
mayor of Brussels; Jordanka Fandakova, mayor of Sofia; Constantinos
Yiorkadjis, mayor of Nicosia; Frank Jensen, mayor of Copenhagen; Jussi
Pajunen, mayor of Helsinki ; Alain Juppé, mayor of Bordeaux ; Yiorgos Kaminis,
ayor of Athens ; Istvin Tarlés, mayor of Budapest; Christy Burke, mayor of Dublin;
Giuliano Pisapia, mayor of Milan; Ignazio Marino, mayor of Rome; Artiiras
Zuokas, mayor of Vilnius; Antonio Costa, mayor of Lisbon; Sorin Oprescu, mayor
of Bucarest; Boris Johnson, mayor of London; Zoran Jankovié, mayor of Ljubljana;
Karin Wanngird, mayor of Stockholm; Sami Kanaan, mayor of Geneva; Ana
Maria Botella Serrano, mayor of Madrid; Alexded Dingli, mayor of Valletta; Dario
Nardella, mayor of Florence; Edgar Savisaar, mayor of Tallinn; Gérard Collomb,
mayor of Lyon; Roland Ries, mayor of Strasbourg,



H3(c)
Storm repair costs hit profitability at ESB

MICHAEL MACSWEENEY/PROVISION

FIONA REDDAN, MARK PAUL

FIONA REDDAN A combination of storm repair costs, declining wholesals electricity prices and
Impairment costs in the UK hit profitabllity at energy supplier ESB in 2014.

Operating profits tell by €132 million in 2014, down to €552 million, while pretax profits slumped by
80 per cent to €82.6 million, according to Its annual report.

ESB's chief executive, Pat O'Doherty sald that “in the face of some challenges in 2014, these
results reflec! a sokid performance across the group.”

The hit to earnings I8, however, uniikely to dissuade ESB’s trede unions from pursuing a cialm for a
pay incraase of 3.5 per cent annually for threa years, backdatad lo lasi March.

ESB and its unions are currently awalting a ruling from an internal industrial relalions tribunal over
the claim, which management has rejected. The company confirmed that the tribunal's rufing is
non-binding.

Donal Flynn, group finance director, sald R would “not ba very helpful® to comment upon the pay
claim, “But in general terms, we need to keep the cost base at a sustainable level,” he said

Storm Darwin
Ravenuas at ESB fell by 4 per cent to €3.3 billion last year. ESB sald the hit on profitability was as
a rasull of Storm Darwin repair costs of €25 million and a dacline in wholesale electricity prices.

It also sutiered impalrment costs of €50 million in Its generation and wholesale markets, primarily
relating to a dadline in wholesale electricity prices In the UK, and plant outage costs of €15 million
at its Monaypoint power plant.

Mr Flynn sald its performance s likely to improve in 2015, however, &s it has recently boosted the
avatlability of Moneypoint and suffered less storm damage of late.

The luture consolidation of figures from itg Northem Ireland businaess shotild also be boosted by
the strength of slerling versus the euro.

ESB paid a dividend of €214 miilion to the exchequer in January 2015, completing the special
dividend programme of €400 million agread with the Government in 2012. This brings the total
dividends pald during the past 10 years 10 almost €1.5 billion, ESB said.

Dividends
Mr Flynn sald that ESB has committed to paying 4Q per cent of ils after-tax profits in dividends by
2017.

He also said the company “would like to do more” invastment in wind energy, although he insisied
it would take a “disciphined” approach to capital deployment.



Climate Change resulting in more frequent storms
with strong winds, high seas and heavy rainfall.
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RH(b) Horticulture, District Heating, PURPLE etc.
How Amazon's new Seattie office buildings will recycle ‘waste heat' from nearby data gamnacs

A rendering of Amazon's new campus north of downtown Seattle. (Credit: NBBJ)
The hindnas Amazon is planning for its new Seatlle campus aren‘t the only greaen aspects {o the
company's expansion in the area.

Amazon is moving ahead with a unique plan to use heat gensrated from data fnaes in the nearby
Waestin Building to warm some of its new bulldings downtown. The system transters the heat from
the data pentars via waler piped underground to the Amazon buildings. The water is then retumed
to the Westin Buikding once it's cooled down to help cool the data gemacs.

The setup will be unusual. "Certainly there are other people using waste heat from sarver farms but
you don't hear a ot about tying it in with buildings across the street from each other,” said Seattle

City Gouncimernker Mike Q:Bdao.

Amazon hasn't been willing 10 talk about the plan but two resolutions, approved by the Seattie City
Council on Monday, offer a few dstalls and not only confinm the plan, but indicate it could be more
ambitious than initially thought.

Eco District, an LLC formed by (lise Properties, which owns the Westin Building, and MeKinsicy.
the construction and energy sarvice company, are named in the resolution along with Acom
Deveiopment, Amazon’s development arm.

For now, the plan s to use the system to heat bulfldings on the three-block Amazon campus going
up north of downtown Seattle, starting with a building Amazon plans to occupy at the end of next
year. The resolutions approve the idea of running the pipes under and across Virginia Street,
between Sth Avenue and 6th Avenue, and 6th Avenue, between Virginia Street and Lenora Street.
In addition, pipes will run under and across Lenora Street, betwean 6th and 7th Avenue; and Tth
Avenue, between Lenora and Blanchard Street.

RH(b) Horticulture, District Heating, PURPLE etc. (cont.)



The resclution also opened the door to fulure expansion “in the area bounded by Virginia Street,
Waestiake Avenue, 8th Avenue, Bell Streel, and 3rd Avenus.” The two new buildings for which
Amazon recently submitied preposals ars in these boundaries.

"My understanding Is the waste hoat from this facility Is significant enough to support more than
just those three,” O'Brien said, “1 seo this project as a first step toward what | hope to be a district
wido energy systom, that we can buid off this as a catalyst.”

1 see this project as a first slep toward what | hope (o be a district wide energy system, that we can
build off this as a catalyst. The city has identified a couple of other sources of wasted heat,
including the data pentacs at Fisher Plaza and a sewer line running through South Lake Union, that
it hopes building owners will tap into.

To encourage this kind of thinking, the city is offering credit to owners of new construction who
buitd in so-called hydronic heat systems, O'Brien said. Such systems use hot water to heat
buildings. Initially, a building can use on-site boilers to heat the water. But if pipes get built to bring
hot water from a wasted heat source, like a data gandat the bufiding can be easfly added to the
system. Using waler from otherwise wasted heat sources can require about a guarter of the enargy
required to boil water, he said.

The system is considered green because it reuses haat that's otherwise wasted rather than
requiring the gensmtion of new energy. In addition, such local heat systems are efficient compared
to electric which losas energy as it's transfemred from far-off power plants.

The Amazon setup riffs on the original way that many cities heated building, through a process
called combined heat and power. Small electricity plants in cities generated excess heat and
hamessed it, typically as steam, to heat nearby bulidings.

O'Brden wasn't sure what kind of arrangement Amazon, Kfise and MgiGnsity set up. "Right now, the
Westin Buiiding data gantars have to pay money to cool thelr machines,” he noted. They may get
the cool water back in axchange for the hot watsr, which they curmantly aiso have to pay to offioad.

Amazon has one more hurdle to pass. Following the approval of the resolutions today, it will have
to do some engineering work to create a more formal proposal to the council. OBrien said it would

“Hikely” be approved.
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Waste heat from servers at the new Telecity Paris data center (left) is being used to heat an

on-sile arboretum (right).

A growing number of data centers are redirecting the heat from their hot aisles to nearby
homes, offices, greenhouses and even pools. The ability to re-use excess heat from servers is
being built into new data centers, helping to improve the energy efficiency profile of these

facilities.

The latest example comes from Telecity, which is using waste heat from its new Condorcet
data center in Paris to heat an on-site Climate Change Arboretum, where scientisits will
recreate the climatic conditions expected to prevail in FFrance in 2050. Sociélé Forestiére and
the French National Institute for Agricultural Research (INRA) will use the arboretum to
grow and research plants from around the world with the aim of selecting those species most

adaptable to changes in the prevailing climatic conditions.

Temperatures in most data center hot aisles range from 80 to 115 degrees Fahrenheit (27 to
46 dcgrees Celsius), still fairly low temperatures for some heat recovery strategies. But we're

seeing more facilities finding ways o caplure and reuse this heat. Here are some examples:

o Excess heat from servers at the new Telehouse West data center in the Docklands section
of London will soon be used in nearby houses and businesses. The waste heat from the
$180 million Telehouse colocation facility will be used in a district heat network, which
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is expected to produce up to nine megawatts FUTURE THINKING
of power for the local Dockland community. « An SOLUTIONS TODAY

IBM data center in Switzerland is being used to
heat a nearby swimming pool. Hot air generated

Peower Dol
by the Uitikon center will flow through heat POWER MONITOR

exchangers to warm water that will be pumped e Eegél. BEICSITM
into the nearby pool.

» Waste heat from a data center in m EOGE|ST

Finland underneath Uspenski Cathedral will m{';:a‘.m

warm up water pipes and channel it to nearby

homes fro heating. The planned data center for information technology services firm
Academica would be capable of providing enough heat to warm up 500 large private
houses.

« A data center built by IBM and Syracuse University uses gas-powered microturbines to
generate on-site power. During the winter, the 585 degree F (307 C) exhaust from the
microturbines flows through heat exchangers to produce hot water, which is then piped
to a nearby office building to be reused in the building’s heating system.

« The Notre Dame Center for Research Computing has placed a rack of high-performance
computing (HPC) nodes at a local municipal greenhouse, the South Bend Greenhouse
and Botanical Garden, to help heat the flowers and plants in the facility.

¢ Quebecor channels excess heat produced by servers at its data center in Winnipeg,
Canada to the nearby offices of a local newspaper. The company ran a second duct out
of the exhaust plenum to the intake duct of the editorial office upstairs. The process was
controlled by pneumatic baffles that open and close depending on readings of
thermometers within the ducts.

IBM’s Elisabeth Stahl noted the benefits of using the data center as an energy producer in a
recent Industry Perspectives column. “Through adopting this final level of the IT energy

efficiency hierarchy, we can build a scalable, flexible, and green data center that is dynamic
in its infrastructure,” Stahl wrote. “Through this ‘self-actualization’ we can potentially save

on energy costs; as a producer we might also even be able to make money as well.”

RH(d) Horticulture, District Heating, PURPLE etc.



Climate Change and peri-urban areas
| Purple
QWURGXFWLRQ

3HULXUEDQGHYHORSPHQWLVRQHRIWKHIDVWHVWIURZLQJODQGXVHVLOWKH(87KHREMHFWLYH
VRIPXOWL

IXQFWLRQDOODQGXVHDQGVRFLDOFRKHVLRQAHHGWREHILWWHGWRWKHREMHFWLYHVRIFQLP
DWHDGDSWDWLRQDQG PLWLJDWLRQ
JQWKLVVKRUWSDSHU3853/(PHPEHUVKDYHKLJKOLJKWHGDQXPEHURIZD\WLQZKLFKSHULXUEDR

UHJLRQVDUHOLNHOWREHSDUWLFXODUOYXOQHUDEOHWRFOLPDWHFKDQJH: HKDYHDOVRGHYH
ORSHGDQ

DGDSWDWLRQVWUDWHJDJHQGDVSHFLILFWRSHULXUEDQUHJLRQVDVZHOODVH{SORULQJOLN
DJHVEHWZHHQ

DGDSWDWLRQDQGPLWLIODWLRQ: HFRQF OXGHWKDWWKHQDWXUHRIWKHFOLPDWHFKDQJHFKDO
OHQJHLQSHULXUEDQ

DUHDVUHTXLUHVPRUHHIIHFWLYHSROLFALQWHJUDWLRQZKLFKWDNHVDFFRXQWRIHFRQRPLFSRO
LWLFDOVRFLDODQG FXOWXUDOLVVXHV

JHULXUEDQDUHDVDFFRPPRGDWHDULFKPL{RIHFRQRPLFDFWLYLWADQGIXQFWLRQVGIRRGSURGX
FWLRQ

VHUYLFHDQGORJLVWLFDOLQGXVWULHVURVLGHQWLDOGHYHORSPHQWODQGVFDSHIRUUHFUHD
WLRQ7KHVHIXQFWLRQV

DUHDOOLPSRUWDQWIRUHQVXULQJIXWXUHHFRQRPLFVXFFHVVDQGTXDOLWARIOLIHEXWWKHLUM
X[WDSRVLWLRQSRVHV

DSDUWLFXODUFKDOOHQJHIRUSODQQHUVDQGSROLF\PDNHUVLQWKHGHYHORSPHQWRIDSSURS
ULDWHFOLPDWH DGDSWDWLRQV

0DQ\RIWKHSUHVVXUHVVRFLDOHFRQRPLFSROLWLFDODQGFXOWXUDODQGUHVSRQVHVIRUSHUL
XUEDQDUHDV
LGHQWLILHGLQWKLVSDSHUDUHLQFRQIOLFWRUWUDGHRII
HDOVRSRVHVRPHVSHFLILFTXHVWLRQVIRUSROLF\PDNHUV

‘HUHFRJQLVHWKLVLVDKXJHDQGFRPSOH[WRSLF 3853/(WKHUHIRUHSURSRVHVWRGHYHORSDQRQ

Fa\Walll
oY

UHVRXUFHXVLQJRXUZHEVLWHZ2Z SXUSOHHXRUJZKHUHZHF DQSUHVHQWWKHDUJXPHQWVLQPR
UHGHWDLO

VKDUHH{SHULHQFHVKRZFOVHFXUUHQWLQLWLDWLYHVDQGLQQRYDWLYHSURMHFWZRUNDQGG
HYHORSQHZ VWUDWHJLHVOQGVROXWLRQV

&OLPDWHLPSDFWVLQSHULXUEDQDUHDVLQFOXGH x
SUEDQSUHVVXUHHQFURDFKPHQWDQGH[SDQVLRQRIXUEDQSRSXODWLRQVLVD
IHDWXUHRISHULXUEDQ

DUHDVDQGUHVXOWVLQPRUHVRLOVHDOLQJJURZLQJIGHPDQGIRUUHVRXUFHVHJZDWHUH(SD
QVLRQRI

WUDQVSRUWZDVWHDQGRWKHULQIUDVWUXFWXUH7KHVHDOUHDG\KDYHQHJDWLYHLPSDFW
VRQTXDOLWARIOLIH

KHDOWKDQGWKHQDWXUDOHQYLURQPHQW x
/DFNRIVSDFHSHULXUEDQDUHDVDUHFURZGHGLQWHUPVRIVHWWOHPHQWVLAQGXVWUIHFR
QRPLFDFWLYLWA

DQGLQIUDVWUXFWXUHEOLPOWHEKDQJHLPSDFWVZLOOLQFUHDVHWKHSUHVVXUHRQDYDLO

DEOHVSDFHZLWKWKH
P u PPRGOWHQHFHVVDUDGDSWDWLRQDQGPLWLIDWLRQPHDVXUHVVXFKDVZDW
) QWLRQ




VXVWDLQDEOHHQHUMADQGLQFUHDVLQJIJUHHQVXUIDFHV x
$JULFXOWXUHDQGIRRGSURGXFWLRQFOLPDWHFKDQJHZLOOLPSDFWRQIRRGSURGXFWLR
QDQGIRRGVHFXULWA

DQGVXSSOVHULXUEDQUHILRQVFORVHWRODUJHSRSXODWLRQVZLOOKDYHDSDUWLFXODUO

\LPSRUWDQWUROHWR

SODLQWKHIXWXUHLQIHHGLQJI(XURSH2VJURZLQIXUEDQSRSXODWLRQV x
‘URXJKWVDQGHWURPHKHDWSHULRGVWKHXUEDQKHDWLVODQGHIIHFWZLOORYHUODS S
KWLFDOO\LQWRSHUL

XUEDQDUHDVLPSDFWLQJXSRQWKHHFRORJ\RIVRLOVIUHVKZDWHUYHJHWDWLRQDQGKDELW
DWV7KHHIIHFWV
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RIWKHXUEDQKHDWLYODQGDUHSUHGLFWHGWRGULYHKRXVLQ.
HPSOR\PHQWDQGOHLVXUHXVHRXWRIFLWLHVLQWRSHULXUED l Pu l’p le
JORRGLQJDQGHWUHPHZHDWKHUHYHQWVIORRGSODLQVDQ UURW
HQWLRQDUHDVIRUFLWLHVDUH

WUDGLWLRQDOO\WLWHGLQSHULXUEDQDUHDV+LJKODQGYDOXHVDQGSUHVVXUHIRUG
HYHORSPHQWFDXVHVXFK

DUHDOVWREHEXLOWRQDQGDUWLILFLOOOWXUIDFHGWKXVLQFUHDVLQIWKHYXOQHUD
ELOLWIWRIORRGVDQGVWRUPV x  6HDOHYHOULVH
VDOWZDWHULQF XUVLRQLPSDFWVXSRQFRDVWDORUHVWXDULDODUHDVZKLFKDU
HRIWHQ
SHULXUEDQDQGLQFORVHSUR[LPLWIWRKLJKTXDOLWAIDUPODQGLQGXVWULDOSODQW
VRUXUEDQLQIUDVWUXFWXUH x
6RLOHURVLRQDQGODQGVFDSHVWUXFWXUHGHJUDGDWLRQH[SHULHQFHIURPVRP
HOHGLWHUUDQHDQDUHDV

VKRZVWKDWXUEDQSUHVVXUHVFDQVSHHGWKHDEDQGRQPHQWRIWUDGLWLRQDOIDU
PLQJPHDQVDQGWKH

FROODSVHRIKLVWRULFGUDLQDJHDQGLUULJDWLRQVIVWHPV7KHUHVXOWLVWKDWPD
QWODQGVFDSHV

VRPHWLPHVGLUHFWO\DGMOFHQWWRXUEDQDUHDVFDQFROODSVHLQWRGXV
WLQMXVWDIHZ\HDUV x
,QYDVLYHVSHFLHVDQGKDELWDWGHFOLQHRUIUDJPHQWDWLRQWKLVLYOL
QNHGWRDOORIWKHDERYHLWLV
SDUWLFXODUO\SHUWLQHQWLQSHULXUEDQDUHDVWKDWDUHRIWHQFXWWKURXJKEW
RDGVDQGXQGHUSUHVVXUH JURPKRXVLQJLQGXVWUIDQGLQIUDVWUXFWXUH

$QDGDSWDWLRQADJHQGDIRUSHULXUEDQDUHDV

$GDSWDWLRQPHDVXUHVVKRXOGEHFRPHSDUWRIUHJLRQDOSROLFWL.QFRUSRUDWLQJWKH
VSHFLILFVRIWKHFLWLHV

DQGWKHVXUURXQGLQJSHULXUEDQDUHDVZLWKLQRQHZKROHLQWHJUDWHGVWUDWHJ\FR
YHULQILQWHUFRQQHFWHG
DUHDVDFURVVWKHZKROHFLWWHJLRQ7KLVLVERWKDSROLADQGJRYHUQDQFHLVVXH7KH
SULQFLSOHRI

LQWHJUDWHGFDWFKPHQWPDQDJHPHQWZKLFKFURVVHVSROLF\DQGHFRQRPLFERXQGD
ULHVKDVQRZEHHQ

DFFHSWHGLQWKH(8:DWHU)UDPHZRUN LUHFWLYH7RUHVSRQGIXOO\WRWKHFOLPDWHDGD
SWDWLRQDJHQGDZH
QHHGWRHWHQGWKLVWRDQZLAWHJUDWHGFOLPDWHPDQDJHPHQW2IDSSURDFKGLQF
OXGLQJWRSLFVVXFKDVJUHHQ
LQIUDVWUXFWXUHVRLOVKDELWDWVODQGVFDSHPDQDJHPHQWORFDOLVHGDJULFXOWXU
DOSUDFWLFHORFDOHQHUMDQG
ZDVWHPDQDJHPHQWDQGVRRQBSHFLILFOOO\LQSHULXUEDQDUHDVZHQHHGWRORRNDW

X
SHGHVLJQRIWKHEXLOWHQYLURQPHQWWRZDUGVDPRUHUHVSRQVLYHORZLPSOFWSDWW
p HUQRIEXLOGLQJVDQG

urpie
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VSDFHV7KLVDSSOLHVDWYDULRXVOHYHOVIURPLQGLYLGXDOKRXVHWRFLWA
UHJLRQ x
SURWHFWLRQRIFULWLFDOLQIUDVWUXFWXUHDJDLQVWIORRGDQGRWK
HUHWUHPHHYHQWVPDQ\PDMRU
LQIUDVWUXFWXUHIXQF WLRQVEZWUDQVSRUWZ DWHUHQHUNZDVWHPLQHUDOVIRUHVWU\D
QGKHDY\LQGXVWING
DUHVLWHGLQSHULXUEDQDUHDV3URWHFWLRQVWUDWHJILHVZLOOQHHGDQHFRORJLFDO
DSSURDFKDVPXFKDV
KHDY\HQULQHHULQJ x
$YRLGDQFHRIKLIKIORRGULVNOUHDVWDNLQJDIRFXVHGDSSURDFKWRIORRGU
LVNPDQDJHPHQWDQG

IROORZLQIDQFHFRVWWHPVVHUYLFHV20DSSURDFK7KLVGHPDQGVDQLQWHJUDWHGIR
UPRIFURVVERXQGDW

JRYHUQDQFHDQGILVFDOVWUXFWXUHZKLFKLQSHULXUEDQDUHDVRIWHQQHHGVWRE
HVYWUHQJWKHQHG x
*UHHQALQIUDVWUXFWXUHRSHQVSDFHGHVLJQPXOWLIXQFWLRQDOODQGXVHDQG
HFRORJLFDOFRQQHFWLYLWALQ

WKHXUEDQDQGSHULXUEDQHQYLURQPHQW7KLVLQF OXGHV&EEUHHIHSDWKZD\W20QRQ
PRWRULJHGWUDQVSRUW

URXWHVDQGIUHVKZDWHUUHVLOLHQFHSODQAQLQJ x
6XVWDLQLQJSHULXUEDQDJULFXOWXUHDQGIRRGSURGXFWLRQLWZLOOEHQHFHYV
VOU\WWRWHVWDQGGHYHORSQHZ

FURSVDQGSURGXFWLRQPHWKRGVWR SURPRWHWKHVXVWOLQDEOH

PDQDJHPHQWRIUHVRXUFHVLQFOXGLQJVRLOVVKRUWHUVXSSOWKDLQV
DQGFUDGOHWRFUDGOHWWWHPV

/LONLQJDGDSWDWLRQDQGHPLVVLRQVPLWLIDWLRQLQWKHSHULXUED

QHQYLURQPHQW x
1HZIRUPVRIUHQHZDE OHHQHUMNDQGGLYWULEXWLRQZKLOHPXFKFDQEHVLWHGL
QUHPRWHUXUDODUHDV

WKLVRIWHQFUHDWHVFRQIOLFWVZLWKODQGVFDSHDQGQDWXUHFRQVHUYDWLRQ(QH
UASODQWVFDQEH
FRPPXQLW\RZQHGRUFRQWUROOHGDVSDUWRIDGHFHQWUDOLVHGHQHUJNAVWHPDQ
GWKHUHZLOOEH
GHPDQGIRUSHULXUEDQORFDWLRQVDVDUHVXOW7KHUHDUHDOVRRWKHUIRUPVRIOHF
OHDQOHQHUAMAWKDW
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QHHGOHVVVSDFHOLNHVRODUHQHUNWKHUHLVVWLOOKXJHSRWHQWLDOURRIVXUIDF
HWKDWFRXOGEHXVHG

ELRPDVVHQHUJELRIXHORIWKHQGJHQHUDWLRQXVHVWKHEZDVWH2SDUWVRIELRPDVVS

QUHGXFHWKH
GHPDQGIRUDGGLWLRQDOVSDFH x
$VRLOSULFHVULVHDQGFDUERQSROLFLHVWWUHQJWKHQ LQF
UHDVHGSROLFASUHVVXUHVIRU
KLJIKHUXUEDQGHQVLWLHVDQGFOXVWHUHGVHWWOHPHQWV3RSXODWLRQVLQSHULX
UEDQDUHDVFORVHUWRXUEDQ
VHUYLFHVDQGHPSOR\PHQWDUHSURMHFWHGWRFRQWLQXHWRJURZEULQJLQJLQFUH
DVHGSUHVVXUHVWRILQG
WKHPRVWVXVWDLQDEOHVHWWOHPHQWDQGWUDQVSRUWSDWWHUQVWRDFFR
PPRGDWHWKLYV x
$SWWKHVDPHWLPHWKHUHLVSXEOLFGHPDQGDQGDGHVLUHRQWKHSDUWRIS
ROLF\PDNHUVWRFUHDWH

DWWUDFWLYHDQGKLJKTXDOLW\XUEDQF RPPXQLWLHVWRODYRLGRXWZDUGPLJUDWLR
QPXFKRIWKLVHIIRUWZLOO

IRFXVRQWKHSHULXUEDQDUHDVZKHUHODUJHSRSXODWLRQVDOUHDG\OLYHEW
KRLFH x
&DUERQQHXWUDOWUDQVSRUWDQGPRELOLWAWKHUHLVDQHHGIRULQIUDVW
UXFWXUHDQGVWUDWHJLHVZKLFK
HQDEOHPRUHVXVWDLQDEOHPRELOLWASDWWHUQVLQSHULXUEDQDUHDVIRUFRPPXW
HUVDQGEXVLQHVVHVHWF x
SURWHFWLRQRIFDUERQVLQNVDQGVWRUDJHF DSDFLWAKLOHWKHPDMRULWARIWKL
VFDQEHTXLWHUHPRWH

WKHUHZLOOEHDGHPDQGIRUSHULXUEDQODQGVFDSHVWRFRQWULEXWHWRFDUERQF
RQVHUYDWLRQ

7KHFDSDFLWARISHULXUEDQDUHDVWRDGDSWWRFOLPDWHFKDQJHDSRVL
WLYHPHVVDJH

JHULXUEDQDUHDVFRQWDLQERWKXUEDQDQGUXUDOFKDUDFWHULVWLFVDQGDUHWKXVY
XOQHUDEOHWRFOLPDWH

FKDQJHLPSDFWVRERWKW\SHV, VWKLVDOOEDG"1RWQHFHVVDULOEHF DX VHWKHVHVD
PHDUHDVDUHLGHDO

ORFDWLRQVIRULQQRYDWLRQDQGH[SHULPHQWL QWHUPVRIDGDSWDWLRQDQGPLWL.
DWLRQ7KH\DUH x "\QDPLFPDQ\DUHHFRQRPLFDOO\YHU\WVXFFHVVIXO

X il

7KHORFDWLRQVIRUYDOX DEOHUHVRXUFHVZKLFKFDQEHUHFRJQLVHGDQGFDQEHESULFH
GLaGXHWRWKH "

YLFLQLWARIGHQVHSRSXODWLRQYV x
:HOOUHVRXUFHGSHRSOHVNLOOVLQIUDVWUXFWXUHNQRZOHG JHFHQWU
HVDQGVRZHOOSODFHGIRU
GHYHORSPHQWRIQHZVWUDWHJLHVDQGQHZPDUNHWV X
"HOOSODFHGWRZRUNZLWKFLWLHVLQSUDFWLFDOPLWLJDWLRQDQGDGDSWDWLRQ
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VWUDWHJLHVHJVKRUWIRRG
FKDLQVUHF\FOLQJUHQHZDEOHHQHUNMNQLWLDWLQJZFLUFOHV2ORIHFRQRPLFDFWL

YLWA
:HOOSODFHGDQGZHOOUHVRXUFHGWRILQGFOLPDWHEEZLAVLIGBRSSRUWXQLWLHVIRUQH
ZHQWUHSUHQHXUV
PDILPLVLQJSRWHQWLDORIORFDOIRRGVXSSOLHVDQGORFDOO\SURGXFHGJRRGVDQGVHU
YLFHVWHFKQLFDO
LQQRYDWLRQVPDUWHUXVHRIUHVRXUFHVHIZDWHUUHWHQWLRQDUHDVIRUUHFUHDWLR
aQ
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I Purple

5. Some questions for policy makers
<+ Do we need an integrated energy/mitigation/adaptation strategy for
each peri-urban area?
< Where should this be managed - at local, city, city-reglon, or regional level?
<% Does this need financlal investment from the public sector? Or can it be delivered solely by the
private sector (water, energy, waste, transport, housing, landowners, elc)?
< Do we need temitorial carbon markels to help bridge the gap between Investment and return?
< Can we use the mode! of the Water Framework Directive, which aims for policy integration?
< Can this be done mainly through land use planning?
<= How best can we retrofit areas which are already in some kind of ‘urban sprawl'?
< Should EU Coheslon Funds be conditional on climate change policy criteria?

6. Next steps

The PURPLE network wishes to promote debate and facilitate the exchange of best practice on this
topic.

We would like o hear from other regions, netwarks and organisations working on climate change

strategies in a peri-urban context.
We have made a slart by uploading relevant examples, projects, Initiatives, and policy and research
documents on to our website at:

This paper has been produced by the PURPLE network which s working to ralse awareness of peri-urban
regions in the EU and the issues they are facing.

PURPLE Member Regions: Catalonia, Dublin, Flanders, Frankfurt Rhein-Main, lle-de-France,
Mazovia, MHAL (MaaslrchVHeerlen, Hassell, Aachen, and Liége), Nord-Pas-de-Calais, Randstad.
Rhdne-Alpes, South-East England, Stockholm, West Midlands and ZealandDenmark.

The PURPLE network would like to thank the following: Joe Ravetz, Carl Paauwe, and Patrick Aelmans.

Published June 201¢ Further PURPLE Topic Papers will be available shortly.

_Pu?p_ie .




RH(e) Horticulture, District Heating, PURPLE etc.

DUBLIN REGION - CLIMATE CHANGE

Introduction

With respect to climate change in Ireland, the Dublin Region is first and foremost
guided by the National Climate Change Strategy (NCCS) 2007-2013. The targets set
out within this Strategy should be considered in the context of the EU's current climate
change policy which was adopted in December 2008 and seeks:

* A 20% cut in emissions of greenhouse gases by 2020, compared with 1990

levels (possibly rising to 30%)
* A 20% increase in the share of renewables in the energy mix, and
» A reduction in energy consumption of 20% through an increase in energy
efficiencies.

Market demands which are directing policy towards developing renewable energy
potential, both from a sustainable socio-economic perspective and an environmental
protection perspective, have resulted in a current 40% national target for renewable
generation by 2020 in Ireland (up from 33% in the NCCS, 2007). Notwithstanding
this, Ireland's National Climate Change Strategy (NCCS) 2007-2012 sets out its policy
direction, and relative sectoral reduction rates envisaged, through projects such as
Transport 21 (national transport infrastructure policy), biofuels obligation, greener
homes initiatives, increasing carbon sequestration, diversion of biodegradable waste,
renewable energy generation, and so forth. Upon adoption later this year, the NCCS's
“National Adaptation Strategy” will provide the framework for the integration of
adaptation issues into decision-making at the national and local levels of government.

Climate change in peri-urban regions

Building a local and regional strategy to address the challenges of climate change is
a key requisite to ensuring buy-in at the individual level. Climate change adaptation
is a moving target and has many uncertainties about impacts, the challenge, therefore,
for peri-urban regions is to ensure cognisance of the varied impacts of climate change
on the sustainable development and growth of the regions and to develop a co-
ordinated response and approach to addressing these impacts at the level of the peri-
urban region.

For example, local climate change scenarios and effects for specific geographical
areas and sectors and associated adaptive measures to deal with both positive and
negative effects will need to be developed over time and in line with best evidence.
The existing and/or potential effects (both direct and indirect) are numerous and will
vary across regions. These potential effects can appear contradictory and may
include issues such as: increased flooding; drinking water shortages; an increase in
invasive species; failed harvests; increased agricultural yields; weather related impact
on mortality rates; in the longer term a greater need for air conditioning and higher
insurance premiums, among others.

In the Dublin context, climate change mitigation and adaptation is an issue of central
importance. The greatest concentration of population is based within the greater
Dublin Region which is the economic driver of national economic prosperity.

' The GDA contributes just under half of GVA output nationally and represents approximately 40% of
the national population
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National estimates therefore provide proxies heavily weighted towards the greater Dublin
area’s economic and social activity.

Climate Change and the Dublin Region

This is not to undermine the importance of acling locally and the role of community
initiatives - thinking globally and acting locally.”

Energy Action Plans at local level can play a significant role, for example, in bringing
about a body of evidence and the data required to accurately measure per capita
contribution to Green House Gas emissions at local and regional level. The Dublin
Region currently has one such action plan developed for the Dublin City area and it is
expected similar plans will follow for other municipalities within the Region. While action
plans provide targets for carbon reduction and more sustainable living, Energy Master
Plans will supply a logical next step in spatial mapping of regional energy consumption,
heat loss and so forth. This will visually identify opportunities for energy savings.

In terms of peri-urban influence - carbon reduction, energy savings and more sustainable
living is often reflected in terms of supply of fresh local produce and shorler travel
distances to supply food to urban markets. These are noteworthy impacts, however,
peri-urban areas (and policies) have a role to play not only in terms of the city-edge but
also in terms of growing arms into the city physically and metaphysically both in terms of
connecting with green and blue corridors and then also through inspiring garden
allotments and self sustenance amongst urban

dwellers.

Next Step Actions:

The Dubiin Region suggesis the following actions (these suggestions are based on the
climate change paper of the PURPLE Network):

1. Undertaking a spatial mapping exercise for the peri-urban regions of PURPLE
utilising exisling spatial data, such as, Corine data. This will prove valuable 1o the
regions in terms of highlighting peri-urban areas as carbon sinks, as areas of
importance in terms of water retention and flood absorption, as providers of local
food supply, and so forth.

2. As local, regional and central governments continue {o shift policy towards carbon
budgels, the PURPLE network should pursue a policy of promoling locally managed
carbon budgets. This will highlight the value of peri-urban areas in terms of
opportunity for renewable energy and related entrepreneurial activity, It will
furthermore give value to peri-urban areas in lerms of linking carbon values to
monetary units within localised carbon budgets.

PURPLES's peri-urban areas should be marketed and branded as areas of climate
change resilience in two ways -

“

a.  Their adaptability in terms of extreme weather, e.g. absorplion of flooding events,
heat sinks, etc.

b. As areas of sustainable urban practice with a capacity to contribute to sustainable
socio-economic and environmental growth.

19
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4. The PURPLE network should develop and tailor, through existing available
research within respective member regions, a series of policy recommendations
to outline a pathway to creating less carbon intensive peri-urban regions. This
might include more sustainable farming practices, energy and water
conservation, building codes, utilisation of renewable resources and
technologies, etc. These policies should be customised but unified - customised
to the needs of each region but unified in terms of overall policy direction.
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Peri-Urban Regons Plattorm - Europe UDARAS
REIGRINDA
ATHA CUATH

PERI-URBAN REGIONS PLATFORM EUROPE / DUBLIN REGIONAL AUTHORITY
CONFERENCE: ENABLING SUSTAINABLE COMMUNITIES - THE ROLE OF PERI-URBAN AREAS

Date: Tuesday 24 May, 2011
Venue: Finnstown House, Lucan, Co. Dublin

Context:

At the heart of sustainable communities is the idea that we, as communities, must live within our resources and
aim to achieve more with less, which requires a change in the way we design, use, consume and dispose of products
and services while maintaining our environment.

The Dublin Region’s approach to ‘Enabling Sustainable Communities’ is two-pronged (1) we are developing, at the
regional and loca) government levels, policies which provide the background to sustainable living and (2) we are
engaging with local communities, schools and business to develop joint community/government action to achieve
local progress and buy-in.

This conference will address this two-pronged approach and provide a European perspective.

PROGRAMME:

9.00am WELCOME ADDRESS
Councillor Peter Coyle, Cathaoirleach (Chair), Dublin Regional Authority

SESSION 1:
EUROPEAN PERSPECTIVE - BUILDING SUSTAINABLE COMMUNUTIES

9. 100m The challenges for Europe's peri-urban regions: lessons learned from the PLUREL project
SPEAKER: Dr. Kjell Nilsson, University of Copunhagen and project leader of PLUREL

PLUREL. - Peri-urban Land Use Relationships - Stralegies and Suslainability Assessment Tools for Urban-Rural
Linkages - was an EU funded research project which ended in December 2010. www plurel net

LOCAL POLICIES TO DRIVE SUSTAINABLE COMMUNITIES

9.30am Green Infrastructure
SPEAKER: Mr. Gerry Clabby, FHeritage Officer, L'ingial Counly Council

Green Infrastructure (Gl) is a generic term encompassing ihe protection management and enhancement of urban
peri-urban and rural environmental resources (nafural and managed) through the identificat on and provision of
mult-functional and interconnected green spaces The Green Infrastructure approach provides an opportunity to
reassess the manner in which we plan, manage and use our many different types of green spaces.

9.55am Sustainable energy
SPEAKER: Mr. Eddie Conroy, County Architect, South Dublin County Council

South Dublin County Council has embraced the role of L ocal Authorily as social focus and leader In energy and
sustanable drive South Dublin Counly Council has bee 1 successful in il's bid lo partic pate in the multi — city EU
project 'LEAP' under the Intelligent Energy Europe Piogramme Team members have begun the process of
calcu'ating the carbon emissions base line for al sectors in the County. In the process of establish ng Tallaght



Town Centre as a local sustainable community, South Dublin County Council is working with key local
stakeholders, with a view to agreeing an approach to addressing the energy and climate change challenge at a
local level This includes investigating the feasibility of district heating in the town centre
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10.20am

10.45am

11.15am

11.45am

12.10pm

12.30pm

12.50pm

1.30pm

Smart Travel
SPEAKER: Mr. Paul Hogan, Senior Planner, South Dublin County Council

Adamstown Strategic Development Zone is a developing urban district situated 16km west of Dublin City Centre in
the heart of Dublin's peri-urban area and on the Dublin to Cork rail corridor. South Dublin County Council in
conjunction with the National Transport Authority developed a travel programme for Adamstown residents called
Smarter Travel Adamstown. The pilot was supported by Dublin Bus and the Adamstown Developers Smarter Travel
Adamstown was launched in May 2009, on the same day as the inaugural Adamstown 8K Road Race which promotes
a range of trave! options for work, school, shopping, leisure and sporting activities

QUESTION AND ANSWERS

Break

SESSION 2:
LOCAL COMMUNITY INITIATIVE - CARBON/SOCIAL CREDIT SCHEME

Carbon/Social Credit Scheme in the Dublin Region
SPEAKER: Ms. Patricia Potter, Director, Dublin Regional Authority

People tend to see sustainable behaviour as inconvenient and expensive Trying to limit the environmental impact of
our day-to-day shopping, travelling and waste disposal requires thought time and efforl to change existing habits
Government and campaigners, service providers and induslry are all searching for ways to motivate people to behave
more sustainably. One of the difficulties in bringing about change is that people are usually not rewarded for their
efforts in any tangible way. The Carbon/Social Credit Scheme (2CS) is a Dublin based initiative with the aim of
providing the mechanism for citizens/communities to participate in sustainable behaviour and to be rewarded for
these actions.

Local Engagement - Community Credit Scheme
SPEAKER: Ms. Mary Keegan, Fettercairn Community Centre

Fettercairn Community Centre is in the process of developing a community garden on the community centre's
grounds in association with South Dublin County Council. The iocal residents have identified a number of projects in
their working plan to develop the area. South Dublin County Council and Veolia are also liaising with the community
centre with a view to developing the surrounding {ands.

Local Engagement - Schools Gardening Initiative
SPEAKER: Mr. Tom Moriarity, School Principal, Educate Together, Adamstown

Adamstown Castle Educate Together National School (1! level) 1s work:ng with four other national schoals and South
Dublin County Councit in the Lucan area to create, develop and maintain a school garden which will be maintained
and tended by the schools' pupils and parents. A balanced approach to nutrition is the key to good health and studies
suggest that gardening not only results in improved physical and mental well-bging but also raises awareness of
healthy eating and appreciation for nature. This iniliative proposes to measure the perceived differences in attitude
to diet and health amongst pupil's pre and post parlicipation.

Question & Answers

Close

£l



P1(a) Air Dispersion Emissions
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Focus on Diesel Exhaust Health Risks
Air Quality Program

| DEPARTMENT OF

ECOLOGY

State of washington

February 2011

which may lead to
coughing, chest
tightness, wheezing, and

Diesel-powered Backup Generators for
Data Centers in Grant County

Data centers house the servers that provide e-mail, manage instant
messages, and run applications for our computers. In 2006, data center
companics started to become interested in Grant County as a good place to
build. Grant County has a low-cost. dependable power supply. Also, in
2010, the Washington State Legislature approved a temporary sales tax
exemption for data centers building in Grant County and other rural areas.
T'o qualify for the tax excmiption, the data center must have at least 20,000
square feel dedicated 10 servers and start construction before July |, 2011,

To build or expand, a data center company must first apply to the
Washington Department of Lcology (Ecology) for a permit called a “notice
of construction approval order” (NOC). Hts purposc is to protect air quality.
The NOC is needed because data centers use large, diesel-powered backup
generators to supply clectricity o the servers during power failures. Diese!
exhaust contains toxic air pollutants. As part of the permit review process,
Ccology carefully cvaluates whether the diesel exhaust from a data center’s
backup generators cause health problems.

Health effects of diesel engine exhaust

The toxic air pollutants in diesel engine exhaust include nitrogen dioxide,
carbon monoxide, organic compounds and tiny particles called diesel enginc
cxhaust particles. Leology evaluates the levels of all these pollutants during
the permit review process. The ones most likely to be produced in high
cnough amounts o potentially affect health are diescl exhaust particles and
nitrogen dioxide (NO-) The possible health issucs caused by thesc
pollutants arc discussed in this document.

When Ecology staff review the permit application for o data center, they
look very carelully at how much the project will add to the air pollutants in
the area. Ecology cannot approve a permit that allows pollutants to be
emitted ofien enough or in high enough levels to cause health problems.

Diesel exhaust particles

The tiny particles in diesel exhaust are too small for our noses and upper
respiratory systeins to {ilter from the air we breathe. The particles go deep
into our lungs. where they can cause damage and chemical changes. Studies
show that certain levels of these particles can cause immediate health
problems. including inflamed and irritated lungs and breathing passages,

difficulty breathing in
some people.

Publication Number: 11-
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WHY IT MATTERS

Data centers need an
Ecology permit to install
diesel-powered generators
that emit diesel exhaust

Diesel engine exhaust is a
toxic air pollutant that, at
high enough levels, can
cause health problems.
As part of the permit
process, Ecology reviews
emissions of diesel engine
exhaust and other air
pollutants to see if they are
a health concern.

This focus sheet gives
information about the
health effects of diesel
exhaust, and how Ecology
assesses health risk.

Contact information:
Greg Flibbert
509-329-3452

gregory flibbert@ecy.wa.qo

v

Special
accommodations:

If you need this publication
in an alternate format, call
the Air Quality Program at
360 407-6800. Persons
with hearing loss, call 711
for Washington Relay



Service. Persons with a speech disability, call B77833-6341.
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The particles increase the chance of a person getting a lung infection, such as pneumonia or bronchitis, and
they can cause more frequent and more severe asthma attacks in people who already have asthma. Among
people who have allergies, the particles can cause allergic reactions to be worse than usual, and they can

cause heart disease and stroke in people who alrcady have heart disease. Other conditions that might occur
because of the particles are male infertility, birth defects, and reduced lung growth in children. Even small
amounts of particles, breathed over a long period of time, can cause lung cancer and other forms of cancer.

Nitrogen dioxide (NO2)

Short exposures — 30 minutes to 24 hours — to NO2 above a safe level can cause breathing problems for
some people. In addition, NOz may make breathing harder for people who already have trouble with their
lungs, such as people with asthma.

When NOz combines with other gases and sunlight. ground-level ozone forms. Health effccts of
groundlevel ozone are similar to those for diese! exhaust particles. They include inflamed and irritated
lungs and breathing passages, which may lead 1o coughing, chest tightness, wheezing, and difficulty
breathing. This reduced lung function may limit a person’s ability to exercisc. Ozone can also cause allergic
reactions to be worse than usual. If a person is exposed to ground-level ozone day after day for a long time.
the lungs can be permanently damaged.

NO:; also hurts the environment. It contributes to acid rain and to smog.

How Ecology evaluates diesel engine exhaust

How the evaluation is done

I. Ecology’s air quality experts rely on computer models to estimate wherc the wind will carry the
pollutants in the exhaust from diesel-powered backup generators. They predict the amount of toxic
air pollutants that could be in the air.

o

Ecology toxicologists review the information from the computer models. (Toxicologists specialize
in understanding how pollution and chemicals affect people’s health.)

3. The toxicologists then use risk assessment (see the heading “Risk assessment” below) to estimate
possible health problcms. They base thesc estimates on the predicted amounts of toxic air pollutants
in the areas studicd.



Risk assessment

Ecology toxicologists use risk assessment as a tool to estimate increased risk to human health. The purpose
is to identify any potential health effects so we can prevent illness. Risk assessment is best used as a ruler to
help us decide how we can best protect peoples’ health. Risk assessment can’t predict exact rates of a
certain discase in an exposed community. However, it is a good tool for estimating potential risk and is
based on current medical knowledge.

[How the results are evaluated

The risk assessment divides health risk into two broad categories: cancer risk and non-cancer health risk,
These two calegories are evaluated differently. When Ecology stafT assess diesel engine exhaust, they look
at cancer risk from exposure to the particles in dicsel cxhaust.
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They also look at non-cancer health risk caused by breathing these particles over a long time and by
breathing the nitrogen dioxide in dicse! exhaust over shorter times.

Cancer risk

When assessing cancer risk, Ecology assumes that any exposure to a cancer-causing chemical results in
some degree of risk. The highest acceptable risk that Washinglon State regulations allow from any one
project is a rate of 10 additional cancers in one million people. ‘I he highest risk usually allowed by the
U.S. Invironmental Protection Agency (EPA) for cancer-causing chemicals is 100 additional cancers in
one million people exposed.

Non-cancer health risk

For non-cancer health risks, toxicologists calculate a “hazard quotient.” This is a mathematical way to
estimate how harmiul a chemical might be to human health over a given period of time. The hazard
quoticnt is the comparison of the estimated concentration ol a chcmical to what toxicologists term a
“reference concentration.” The reference concentration of a chemical is the amount below which health
problems are not likely to occur. A hazard quotient of more than 1 means that a chemical has the
potential to cause health problems. It docs not mean that the chemical will definitely causc health
problems. but the higher the hazard quotient, the more likely there will be health eftects.

I-or NO2. the hazard quotient is based on the amount of NO» that would cause some - but not all - pcople
with asthma to have trouble breathing. The risk assessment takes into account the size of the hazard
quotient, the severity and likelihood of a health cffect. and the likelihood of exposure to NO-.

What does health risk really mean?

Iealth problems like cancer and asthma may be duc to many factors in addition to pollution. such as
lifestyle. age. and exposure to viruses. But this does not mean there is no risk at all. even if pollution
levels are within acceptable Jimits. Becausc there are many uncerlaintics involved in risk assessments,
ticology 's estimate of increased health risk is not exact. To account for uncertainty, we design our risk
assessments (o use cautious assumptions - we are careful not to under predict human health risk. Actual



health risks from diesel exhaust produced by any data center may be lower than our estimates, but we
want to make sure we don’t underestimate the risk when we make decisions based on health risk.

For more information, see Ecology’s report, “Concemns about Adverse Health Effects of Diesel Engine
Emissions” available online at hitp://www.ccy.wa.gov/pubs/0802032.pdf. Information about Washington
data centers and air quality is available online at hitp.//www.ecv.wa.gov programs-air‘quincydatacenter’.
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