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@ An example of large scale energy strategy implementation and its
environmental consequences at the regional and sub-regional scales.
(Biomass for household heating, firewood in particular).

@ A computational approach to evaluate quantitatively the environmental
effects produced by energy strategies at the regional scale and the
definition of a tactical action to reduce the environmental pressure.

@  General considerations on how to predict and to analyze environmental
impacts of energy strategies at all time and spatial scales.

@  Suggestion for implementing Rio+20 commitments by means of regional

and sub-regional environmental research projects.
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The European strategy to achieve the 20-20-20 objective

The EU is working to reduce the effects of climate change and to establish a common energy

policy.
By 2020 renewable energy should account for 20% of the EU's final energy consumption. To
achieve this objective specific EC Directives have been issued.

Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009
on the promotion of the use of energy from renewable sources

3-

The EU counts on heat and power from biomass fo play a very important role in meeting its

2020207

In the EU, around 5% (2010) of final energy consumption is from bio-energy. The projections
made for the Renewable Energy Road Map (2007) suggested that the use of biomass can be
expected to double, to contribute around half of the total effort for reaching the 20% renewable

energy target in 2020 [1].

[1] Report from the Commission to the Council and the European Parliament on sustainability requirements for the use of solid and gaseous
biomass sources in electricity, heating and cooling SEC(2010) 65 final SEC(2010) 66 final, COM/2010/0011 final, Brussels, 25.2.2010



THA=

¥ ol 1
The Abdus Salam \{l‘: vid A!y JOINT ICTP-IAEA WORKSHOP ON SUSTAINABLE ENERGY DEVELOPMENT:
International Centre for Theoretical Physics S PATHWAYS AND STRATEGIES AFTER RI0+20 TRIESTE, O1 - O5 OcTOBER 2012
IAEA

International Alomic Eneray Agency

Renewable energy, biomass then firewood

Definition of biomass: it is “the biodegradable fraction of products, wastes, and
residves from biological origin from agriculture (including vegetable and animal
substances), forestry, and related industries including fisheries and aquaculture, as
well as the biodegradable fraction of industrial and municipal waste”

(Renewable energy directive, 2009,/28/EC).

3-

Firewood is included in biomass definition so it is considered as a suitable

replacement of fossil fuels to achieve the 20-20-20 objective

o
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Down to the regional and sub-regional scales consequences: Italian example

To comply with the 2009/28/EC directive, Italy brought info force a national law:
Decrefo legislativo O3 marzo 2011, n. 28

3-

The usage of firewood for domestic heating is stimulated through tax relief when new
generation heathers installation.

Observation

Household firewood heating devices have smaller capacity in reducing emissions with
respect industrial biomass plants.

o
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The fingerprint of firewood fuel on particulate matter suspended in the air

Speciation analysis (201 1), of fine particulate matter suspended in the air (PM10) in
the northeastern ltaly, show that at least 24% is produced by firewood burning 111,12]

[1] Rapporto sullo Stato dell'’Ambiente 2012 http://www.arpa.fvg.it.
[2] iIMONITRAI EU funded project. http://imonitraf.org/

m0,8% Na
2% K
®0,8% Mg
®2% Ca

b ™ 1% Cl-

H17% NO3-
8% NH4+
®10% SO4--
Componente relativa al
particolato secondario ™ 16% Carbonio organico fossile
B 24% Carbonio organico da legna
B 3% Carbonio elementare

o

15% Resto

firewood burning
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High concentration of PM10 is a problem for air quality standards: why?
Health is strictly related to PM10 concentration in the air

of human health is 50 pg m?

PM,, — 36th maximum daily average value in ug m?, 2005 — the limit value for the protection

Particulate matter (PM,,)
36th highest daily value
Rafarancs yaar: 2005
Combined rural and urban map
B <20p;m
[ 20-30pgm®
B 30-50 pgm?
Bl a5 mm® >y
B -cssmm
7] Mon-mapped countries
("] Poor data coverage

“ Rural background station

Urban background station

From: Spatial assessment of PM10 and ozone concentrations
in Europe (2005) [EEA technical Report No 1,/2009 |

Figure 3.4 Number of premature deaths per million inhabitants attributable to PM_, exposure

in the reference year 2005
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The European strategy to preserve air quality

The EU is working to combat emissions of pollutants at source and to identify and o implement the
most effective emission reduction measures at local, national and Community level.

In order to protect human health and the environment as a whole, emissions of harmful air
pollutants should be avoided, prevented or reduced and appropriate objectives set for ambient

air quality taking info account relevant World Health Organisation standards, guidelines and

progrommes. [1]
[1] Directive 2008,/50/EC of the European Parliament and of the Council

Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008

on ambient air quality and cleaner air for Europe

Limit or target®® value Assessment threshold
values
Pollutant
FhM1o Day 50 pgm-2 35 50% 2010 35 pgm? 25 pgme3
Year 40 pgm? 0 0% _ e L 2010 28 pgm? 20 pgm?
PMzs Year 25 pgm-? 0 _t’ 20% in 2008 to 0% in 2015 2{]15‘ Ss 17 pgme? 12 pgme3
25 ugme3 1 0 S ) '_?U_’"E",J \
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Down to the regional and sub-regional scales consequences: Italian example

To comply with the 2008,/50/EC directive, Italy brought info force a national law:
Decrefo legislativo 13 agosto 2010, n. 155

3-

Sub-regional action plans have to be defined and implemented to reduce the acute
air pollution episodes.

Observations

To define action plans:
« the actual state of pollutants sources at subregional scale should be assessed,;
« projection for emission frends have to be generated:;

* quantitative evaluations of actions efficiency have to be carried out.

o
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Family average yearly firewood requirement in tons/year [1]
[1] Source: ISPRA and ARPA lombardia 2008 (Stima dei consumi di legna da ardere per riscaldamento e uso domestico in ltalia)




f N\

The Abdus Salam E{é;i ;L"
International Centre for Theoretical Physics DTS

P AE

JoINT ICTP-IAEA WORKSHOP ON SUSTAINABLE ENERGY DEVELOPMENT:

PATHWAYS AND STRATEGIES AFTER RI0+20

Imternational Alomic Energy Agency

TRIESTE, O1 - O5 OcTOBER 2012

6 Mm\ g
i

K Q. /
1-,--‘::';-;5”/‘? >

=

Considerations on projection for emission trends related fo firewood: the gas price

Natural gas prices to final consumers is expected NOT to decrease in the near future
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This indicafor presents the natural
gos prices charged to final
consumers. Natural gas prices for
household consumers are defined
as follows: Average national price
in Euro per GJ without taxes
applicable for the first semester of
each year for medium size
household consumers
(Consumption Band D2 with
annual consumption between 20
and 200 GJ). Until 2007 the
prices are referring fo the status on
1st January of each year for
medium size consumers (Standard
Consumer D3 with annual
consumption of 83.70 GJ).

Source EUROSTAT
http:/ /epp.eurostat.ec.europa.eu
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Firewood and wood pellets supply costs are comparable with natural gas costs

4.1.2 Delivery in small (=15 kg) bags, €/GJ and €/ton
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Projections for gas prices in the next decades

Figure 105. Annual average Henry Hub spotnatural gas prices in five
cases, 1990-2035

(2010 dollars per million Btu)

) ) History 2010 Projections
Natural gas price trend for an ltalian household 10 i,
ow EUR
consumers . _ "
o ) ) High economic growth
Supply conditions for a family with household heater :
device and annual volume supply of 1.400 m3 values
expressed in c€/m3 6
SOUrce' Reference
ltalian Energy Authority hitp://www.autorita.energia. it . ' LA
.. . - . . . - Low economic growth /
O Costiinfrastrutturali 8 Costi divendita B Materia prima B |mposte /
90 2 High EUR
= PP R L L -
1 S S 750 :
o .83 675 . | |
10 2010 2020 2035
B0 _
50 :
% Market Trends
40 ' Natural Gas By Annual Energy
30 - Outlook 2012
20 - Release Date: June 25, 2012
10 T4zl Paal ez ez a2] s 151]
q , U.S. Energy Information Administration

htto:/ /www.eia.gov/

[ 2009
I/ 2009
[ 2010
(12010
[ 2010
[ 2010
[ 2011
(12011
[ 2011
[ 2011
[ 2012
12012
(2012




N

o

¥

¥ oL —

i S8 \!'f' ¢ '!"\'."f. \\Jf —

c “N  The Abdus Salam ‘-{!‘;‘}'“Z'V JoINT ICTP-IAEA WORKSHOP ON SUSTAINABLE ENERGY DEVELOPMENT: —

v 4 International Centre for Theoretical Physics S PATHWAYS AND STRATEGIES AFTER RI0+20 TRIESTE, O1 - O5 OcToBER 2012 _ =
P IAEA
International Alomic Energy

Summary of household biomass related particulate emissions projections

 EU and national laws will continue in stimulating biomass usage
for domestic heating.

« Natural gas costs for household consumers will be at least
comparable with or higher than firewood and wood pellets.

3-

* Biomass fuel usage, in particular firewood and wood pellets, will
increase in the next future.

o
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Environmental consequences of the increase of biomass usage for household heating

Since a significant fraction of energy supply for domestic heaters, is
aftributable to  biomass, the increase of wood fuel usage for
domestic heaters will:

e Confribute to achieve the 20-20-20 objective, then reduce the
green house gases at the global scale.

* Increase or keep constant particulate matter emissions (PM10) at
the regional and sub-regional scale

3-

Regional and sub-regional action plans for reduction of the acute air pollution
episodes should consider the application of tactical actions focused on domestic

biomass usage. \
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Computational approach to assess environmental impacts
Model
Chemical transport model (dispersion, transport and removal of pollutants from air)
Emissions
Whole regional inventory (point sources, traffic, diffuse, etc)
Meteorology
Meteorological model simulations and mesonetwok measurements at least for one year long
Boundary conditions
National data set + continental data set
Computing facilities
High Performance Computing (parallel computing on computer cluster or GRIDs)

No huge resources are required: 10 people, 100 core cluster, three years of start up.
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Generation of air quality scenario for mitigation actions - Workflow

Offline model simulations are suitable for air quality evaluations in regional domains

RAMS | | Meteorological Emission
dataset data Inventory
TeeeT s s
+ Scenario filter Scenario filter ||ng N
Meteorological — # — = = =&
preprocessor
Sources
preprocessor
Meteorological v
Dispersion Post Results
Database > > S N
(one year] Model processing publication

o
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Air quality scenario for mitigation actions — domestic wood fires removed
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Air quality scenario for mitigation actions — house heating reduced by 2C
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Air quality scenario for mitigation actions — industries removed
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Air quality scenario for mitigation actions — traffic on all roads removed
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Air quality scenario for mitigation actions — without harbors emissions
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Air quality scenario for mitigation actions — primary particulate emissions removed
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Summary of air quality scenarios cmd tactical action to achieve air quality objectives

To minimize the number of acute episodes of particulate matter pollution, simulated
scenarios induce fo act as follow:

Firewood usage for household heaters (femporary replace with gas)

Tratfic in and close to urban areas. (femporary reduce vehicles usage)

Industrial emissions (as an immediate response, when possible) long ferm to
decrease the average background (adopt best available fechniques)

The actions have to be taken with the support of air quality forecasts, issued every
day and covering the next 5 days.

According to the results produced by simulations a Regional Action Plan was developed and
brought info force by means a regional law (D.P.G.R. 16 gennaio 2012, n. 10) and local
(Municipality Action Plans).

The actions are compliant with the 2008/50/EC directive, and the national law Dlgs

155,/2010 \
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Summary of “actors” and forces involved in the Firewood fuel affair (NE Italy)
Air quality
PM10, P2.5

High 4

EU 2009/28/EC directive
National D.lgs. 28/201 1

I. Climate change
ow > 20%-20%- 20%

Low High \
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Why a tactical action is required to get equilibrium?

The key to the answer comes using the causal framework DPSIR (EEA adopted)

Driving Forces Responses
The need to have energy @ FU 2008/50/EC directive
(heat) available at home

@ FU 2009/28/FC directive

\J

Pressure State Impacts
@ Particulate matter emission  ———#  © Regional scale air quality — = © Health decrease

@ Greenhouse gases emission — ® © Climate change ~ ——» © Global warming consequences \
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Why a tactical action is required to get equilibrium?

The key to the answer comes using the causal framework DPSIR (EEA adopted)

Driving Forces Responses
The need to have energy @ FU 2008/50/EC directive
(heat) available at home

@ FU 2009/28/FC directive

\J

Pressure State Impacts
@ Particulate matter emission / ——#  © Regional scale air quality — = © Health decrease

@ Greenhouse gases emission — ® © Climate change ~ ——» © Global warming consequences \
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Why a tactical action is required to get equilibrium?

The key to the answer comes using the causal framework DPSIR (EEA adopted)

Driving Forces Responses
The need to have energy @ FU 2008/50/EC directive
(heat) available at home

@ FU 2009/28/FC directive

State Impacts
@ Particulate matter emission / ——#  © Regional scale air quality — = © Health decrease

' t

@ Greenhouse gases emission — ® © Climate change ~ ——» © Global warming consequences \
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Why a tactical action is required to get equilibrium?

The key to the answer comes using the causal framework DPSIR (EEA adopted)

Both responses are working mainly on pressures

Driving Forces Responses
The need to have energy @ FU 2008/50/EC directive
(heat) available at home

@ FU 2009/28/FC directive

State Impacts
@ Particulate matter emission / ——#  © Regional scale air quality — = © Health decrease

' t

@ Greenhouse gases emission — ® © Climate change ~ ——» © Global warming consequences \




c The Abdus Salam \1.31,:} i A!y JoINT ICTP-IAEA WORKSHOP ON SUSTAINABLE ENERGY DEVELOPMENT:
T ! International Centre for Theoretical Physics S PATHWAYS AND STRATEGIES AFTER R10+20 TrIESTE, O1 - O5 OcTOBER 2012
P IAEA

International Alomic Eneray Agency

A general approach on environmental impacts fo energy strategies

The key to the answer comes using the causal framework DPSIR (EEA adopted)

Driving F Strateqy Responses
rving rorces - @ Strategic responses
. @ Jactical responses
Q \
Tactics Tactics
Y
Pressure »  State > Impacts
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Conclusions and suggestions for Rio+20 commitments implementation

¢ From the environmental point of view, a sustainable energy strategy has to be evaluated with
respect all the spatial and time scales.

¢ Acting on environmental pressures is a factic for short term actions, but strategies require
actions on the driving forces.

¢ Mainfaining the same standards of life quality without chancing infrastructures may lead to
move the anthropogenic pressure from one environmental scale to another.

¢ Acting on driving forces means also to convince people to accept standards of energy
availability compatible with the pressures the environment can accept without generating
negative impacts

¢ The example shows also that, nowadays, the many scales environmental impacts of energy
strategies applications can be evaluated within small research groups.

To implement Rio+20 commitments, suggestions are:

@ to face the environmental sustainability of an energy strategy with the many spatial scales
approach;

@ To stimulate and sustain the the many scales environmental evaluation of energy strategy
supporting the regional and sub-regional environmental research projects and research

groups. \
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