SURVEY FOR GREEN CERTIFICATES
IMPLEMENTATION AND EMISSION
TRADING ASSESSMENT IN BRESCIA'S
WASTE-TO-ENERGY PLANT
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Climate change, caused by an unsustainable increase in greenhouse gascemtration in the atmosphere in
the last years is a big problem;

Kyoto Protocol represent a first step to protect the climate from polluion;

In order to try implement the Kyoto Protocol , the European Community issued a directive setting up a
trading system for greenhouse gas emission quotas;

Besides the Italian Government applied the green certificate a thguantity of power generated in waste-to-
energy plant from the organic fraction by biological origin. (No fossil Carbon);

The term Green energy is used to describe sources of energy whiele considered environmentally friendly
and non-polluting

Green energy includes natural energetic processe that can be harnesse« with little pollution. Anaerobic
digestion, geothermal power, wind power small-scale hydropower, solarqwer, biomass power, tidal power
and wave power fall under such a category. Some definitions may also inae power derived from the
incineration of waste.

Directive 2003/87/EC issue by European Parliament and by Council and badg on guidelines to calculate
renewable power derived from the biodegradable portion of industrial and residential waste.

This report is based on the indications resulting from Kyoto’s world conference on energy, the survey was
developed based on the Emission Trading Directive and on the direie®e on procedures for the qualification of
plants using renewable sources, hydrogen plants, fuel cells and-generation associated to district heating for
green certificate purposes.

ISWAVTAWMRAS?
EESAEho




U

s

. Characterization of merceological municipal solid waste in several diffegnt fraction;

. To determine the amount of biological organic fraction, organic fossil fractionand inert fraction;

. To calculate CO, emission based on guidelines issued by the European Community;

. To calculate kWh produced in Brescias wast-to-energy plant by burning of garbages biological fraction;

. A Green Certificate also known as Renewable Energy Certificate (RECs) is a tradable commodity proving that
certain electricity is generated using renewable energy sourcesypically one certificate represents generation of
1 Megawatt hour of electricity. What is defined as "renewable" varies from certificate trading scheme to trading
schem:. Usually, at leasi following sourcet are considerec as renewable:

Wind (often further divided into onshore and offshore)

Solar (often further divided into photovoltaic andthermal)

Wave (often further divided into onshore and offshoe)

Tidal (often further divided into onshore and offstore) Interesting for our research
Geothermal

Hydro (often furthe and large)

Biomass (often further divided by actual fuel use
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Choice of days, collection responsibie
operation area, trucks selection

About 200-300 kg M.S.W.
From every truck

Handle separation in 14 fractions

Random sample about 2 — 3 kg
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FRACTION

BIODEGRADABLE

NO BIODEGRADABLE
ORGANIC MATTER

INERT MATTER

Kind of matter Components

Organic Grass, leaves, food waste, vegetablgs

Paper and cardboard Packing, newspaper, magazine, othgr
paper

Wood Packing, prune, sawdust, timber

Textiles Pampers, duster, tissue

Clothing Suit, dress, non in metal and leather

Leather and rubber Leathe andrubbel

Plastic (film) Plastic bags, fabric, polypropylene,
polystyrene

Plastic (rigid) PET (plastic bottle), PVC, polyesters

Carpet and mat Textiles Carpet and mat

Glass Bottle, glass fragment and break

Iron Object to iron

Non iron metals Pipe in lead, manufactured in zinc ar{d
copper, electric wire, aluminium
tin

Stones and pebbles Stones, ceramic bit

Sand and inert 4 mm All materials with size less 4 mm WA/ RAS
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The first stage is the determination of wastes composition in a number afamples obtained from waste collected in
the Province of Brescia for to have the good representative of the waste dedired to the waste-to-energy plan;

Analyses were performed on waste coming from plain, mountain and city areas

Compactors taking waste to Brescia waste-to-energy plant unloaded waste in the bay just in front of th@lant pit,
suitably built to prevent leachate dispersion;

The pile of waste to be sampled was then spread homogeneously. After aegting and weighing bulky waste, a
sample of about 200 kg was taken using the progressive quartering method;

The sample was then divided in 14 fraction and successively in three grps: Biodegradable materials; non-
biodegradable materials and inert materials (see flow sheet)

Results were recorded in a paper shee and then loadec into PC for processin¢ by a specific software.

From each separated fraction a quantity of waste taken correspondig as percentage, to the quantity resulting
from waste composition analyses

Therefore a representative sample was obtained reflecting the origal waste composition , to perform correctly
chemical and physical analyses.

kg 8.500 kg 200 kg single fraction kg2 -3
.
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EMISSION FACTOR CALCULATION AND POWER FROM BIOLOGICA L ORGANIC WASTE

. Sample of the three fraction (organic, fossil and inert) was analyzed toirfid the heating value after shredding
below 1 mm;
. The following formula was applied: M=F*Q  /(F*Q,+G*Q,, + H*Q;) * 100; were:
M : heating value percentage associated to the biodegradabfraction dry waste (MJ percentage on dry waste);
F : weight percentage of the biodegradable fraction (kg perentage on dry waste);
Q, : net heating value of the biodegradable fraction (MJ/kg of dy fraction);
G : weight percentage of the non-biodegradable organic fraton (kg percentage on dry waste);
Q. : Net heating value of non biodegradable fraction (MJ/kg of dry fraction);
H : weight percentage of inert waste (kg percentage on dry was);
Q; : net heating value of the inert fraction (MJ/kg of dry fracti on).

Sumof(F*Q,+G*Qp, +H*Qjis the net heating value (total Q in MJ/kg of dry waste).

The inert fraction includes only truly inert materials can be assumel tobe 0=(H* Q)

The following formula was applied to determinate power by burning wase with prevailing biological carbon:
(Tmsw ™ Fora * Reirr * kI conv = Prec

Tusw Municipal Solid Waste disposed in on year ; kg Waste content Biological carbon; R, conversion efficiency;

kJ, potential power in waste containing biological carbon; f,,, conversion factor of kJ into kW; P, Power recovered in one year
expressed in kwh.
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Heating Value Analyses

Parameters Plain Area__ [Mountain Area_ |Tourist Area Ciy Area |
Heating value of biodegradable dry fraction kJ/kg 11.931,10 11.634,18 12.763,25 13.574,88]
H. V. of non-biodegradable dry fraction kJ/kg 26.705,51 27.335,96 26.728,88 28.303,79
H. V. of untreated biodegradable fraction kJ/kg 8.176,68 8.156,73 9.104,91 10.111,31
H. V. of untreated non-biodegrad. fraction kJ/kg 24.847,82 25.576,13 24.588,05 26.634,78
% H. V. from untreated non-biodegr. fraction 51,58% 48,42% 47,95% 50,70%
% H. V. fromuntreated biodegrad. fraction 48,42% 51,58% 52,05% 49,30%
Emission factor in tCO2/t of untreated w aste 0,4146 0,3945 0,4196 0,5242
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Heating Value Analyses Figures
GF Values Measure ©
Heating value of biodegradable dry fraction 11.893,96 ,I«]lkg
H. V. of non-biodegradable dry fraction 27.249,18( .~ kJ/kg
H. V. of untreated biodegradable fraction 7.34757 kJ/kg
H. V. of untreated non-biodegrad. fraction 24.483,05 kJ/kg
% H. V. from untreated non-biodegr. fraction 54,54% i
% H. V. fromuntreated biodegrad. fraction 45,46% i
Emission factor in tCO2/t of untreated w aste 0,4099 t

Value to considered
for green certificates
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