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Summary

This report presents the Icelandic findings madendua pilot study on statistics on
waste arising in agriculture, forestry and fishésiyortly AFF) The Icelandic study is
mainly focussed on waste generation and — treatineagriculture and fishery, as
relatively little waste is generated in forestrylgeland.

To improve waste data comparability between coestihe Regulation 2150/2002/EC

on Waste Statisticgshortly WStatR)entered into force. This Regulation sets the
framework for the generation of harmonized stafssty the EU Member States on

waste generation, recovery and disposal. The imghéation process of the WStatR

includes the conduction of pilot studies by Meml&tates and new accession
countries on specific areas of more difficult natur the field of waste statistics that

could not be determined during the preparatiomefRegulation.

Areas covered by these pilot studies are: 1) wgsteerated in agriculture, forestry

and fisheries, 2) the import and export of wastg, padckaging waste and 4)

preparatory waste treatment operations.

The objective of the study is to develop an effectnethodology for data collecting

concerning sector-specific waste generated by thesaomically important sectors.

Included in the study were the treatment of AFFte/aan assessment of the cost-
effectiveness of the system, its updatability ahd tuality of the data that were

obtained using the methodology. Important aspéetswere investigated during this

pilot study were:

1. To recognise and visualize the relevant waste streams within these
economically important sectors in Iceland,

2. To describe, compare and where neededlaofy national definitions of
sector-specific AFF waste sorts and its treatment,

3. To assess theompatibility of the current data collection system with the
WStatR, and the quality of the obtained,

4. To asses theost-effectiveness the methodology.

In those cases that data were insufficient somagngsisons and estimations had to be
made which were thoroughly evaluated before thengwsed.

The pilot study was carried out in two phases,tis@with aliterature studyand
followed by acase-by-case approachihe reason to use this approach was to separate
the relatively easy work, such as collecting gelniefarmation on the AFF sectors,
from the more complex work as discussions on wdstmitions, methodologies and
calculations on waste generation and — treatment.

The methodology that was developed during thistmlody is based on a waste
monitoring plan, on pilot studies on AFF waste ieatrout by other countries and
available Icelandic data. The monitoring plan hasdlll the recognised waste streams
in agriculture, forestry and fisheries in Iceland.
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The strategy is to handle each waste sort, by-gtodu raw/secondary material
individually and to address specific topics suchveaste classification according to
Low and WStatR, waste treatment methods used, sigmu and national waste
definitions, possible methods for waste estimatiod data collection. The reason for
including by-products and raw/secondary materialghe study is that such data
might provide a basis for further discussions ostealefinitions at a European level.

Iceland also proposes to introduce a thresholdrdtative small waste amounts in
AFF, to reduce the burden of data collection of-relavant waste streams or waste
that is already accounted for in other reporting.

The methodology described here meets the set ettags to recognise and visualize
the relevant waste streams in AFF, clarifies wald8nitions where possible and
assesses the compatibility of obtained data asagelheir cost-effectiveness. Further
improvements of the methodology may be achievethénfuture, as registration by
municipalities and waste management facilitiesxigeeted further to improve with
the implementation of regional waste managememsgRWMP)in 2005 and have to
be revised every three years. To enhance maximum glzality and consistency
through the coming years it is necessary to redenshe here used assumptions and
estimations in every round of updating the AFF wasthtistics with the developed
methodology.

This report comprises the first consistent set athicon waste generated in AFF in
Iceland in 2002. It roughly recognises two main wwastreams in AFF, i.ebio-
organic — andother sector-specific AFF wastBio-organic is subdivided in animal —
and vegetal waste, and other sector-specific AFBtaves divided in packaging —,
chemical — and other waste.

In total, circa 1.705.000 tons of AFF waste, byedurcts and raw/secondary materials
were generated in Iceland in 2002. The greater @athis quantity is covered by
livestock effluent(78%) and other animal tissue waste/residues generatedgd
slaughteringlivestock)or guttering(fishes)of animals(18%). From this total, 57.202
tons(4%) are seen as waste within the frame of Icelandistevdefinitions of which
56.200 tons should be reported as waste under NAGHEd B. Based on the total
amounts of waste generated in Iceland in 2Q065.000 tons)almost 12% of this
waste is generated by agriculture, forestry ankdefigs, given the above mentioned
definitions.
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1 s Introduction

EU Member States have to report relevant wastearsgearising in agriculture,
forestry and fisheries to the EU Commission. Undtilv, this has been done by using
the joint EUROSTAT/OECD Questionnaire, but it ha&sdme clear that comparison
between Member States is problematic as differata tegistration systems, reporting
methods and waste (treatment) definitions are besegl.

Agriculture, forestry and fisherig®\FF) are relative important economical sectors in
Iceland. Except normal household waste, theseiesi\generate substantial amounts
of sector-specific waste. However, data collecbonthe generation and treatment of
waste from these sectors is not with the requirésneincurrent EU regulation.

1.1 Waste Statistics Regulation

In December 2002 the Regulation of the Europealidfant and CounciEC)
2150/2002 on Waste Statisti¢shortly WStatRentered into force. This Regulation
sets the framework for the generation of harmonigidistics by the EU Member
States on waste generation, recovery and dispdbal first statistics in compliance
with the Regulation have to be produced on the ftatthe year 2004 by the end of
June 2006. It was decided that the implementatimtgss of the WStatR should
include the possibility for carrying out pilot stad in those areas that have proved to
be problematic in the field of waste statistics andld not be determined during the
preparation of the Regulation. Four types of pdtidies were determined in the
program drawn up by the Commission:

1. Statistics on waste generated in Agriculture, Foreésy and Fisheries,
2. Statistics on the import and export of waste,

3. Statistics on packaging waste,

4. Statistics on preparatory waste treatment operstion

The general objective of these pilot studies idotwer the threshold for Member
Stateqincluding Candidate Countries and EFT#)develop compatible, reliable and
cost-effective data collection systems in the abmeationed fields, which fulfil the
needs of the Community. In the field of waste stai$ these studies are specifically
targeted at facilitating the implementation of W&tatR.

According to Article 4(3) in the WStatR, Member 8&shall conduct pilot studies on
how to implement statistics on agricultyrecluding hunting) forestry and fisheries.
In late 2003 and beginning of 2004, 14 projectstetiato investigate the waste
management practices and the respective data tofigmssibilities. The majority of
the participating countries belong to the “old” Meen States, 5 studies have been
carried out by “new” Member States, and 1 study wasducted by a country
belonging to the European Economic Ar@EA) (Norway) By the beginning of
2005, 8 studies were finalised and the remainirggudies were finished in the first
half of 2005.
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As regards data collection, due to the large warsétwaste types generated within
AFF a combination of different methods is thoughbe useful. The use of different
registers or administrative systems for waste tegfiens appears to be the most
favourable option. Statistics available throughutagfarm surveys may be used as a
data source for the development of future estimatiodels.

According to theTerms of Referencthis study should be based on the progress
reached during earlier studies and should carrytmufollowing tasks:

» Investigation, discussion, and finally suggestiftorghe waste categories to be
included under these economic activities. A propémaclassifying of these
categories according to the EWC-Stat RevaBd underlying Lo, and, if
necessary, a more detailed breakdown of waste aasgn EWC-Stat should
be made,

* Investigation on and description of waste treatnoggrations carried out in
the agricultural sector and suggestions for harsezhireporting on waste
treatment in agriculture and forestry,

* With regard to bio-organic residuals (e.g. manar@mal carcasses, harvest
residues, logging residues) the national opiniontloa borderline between
waste/non-waste should be documented and propsisalgd be elaborated for
waste amounts to be covered by waste statistics,

* Further development of estimation- and modellingthodologies for the
sectors, to be able to make use of already cotledtda (e.g. production
figures, livestock figures, waste factors).

In the conclusions of the study specific attensbould be given to the questions:

* What is a realistic and manageable way of collgctive data in the Member
States?

* What is the(expected)degree of precision or data quality for each @& th
selected waste streams?

The Commission shall, based on the results of thésestudies, adopt the necessary
implementing measures and make a proposal for amgnthe Regulation
2150/2002/EC on waste statistics in accordance tiwélcommittee procedure.

1y EWC-Stat refers to Regulation (EC) no. 2150/200te European Parliament and the Council of 25 Ndyam
2002 on waste statistics (WStatR).
) LoW (List of Waste) refers to the Commission Dewief 3 May 2000 (2000/532/EC).

-8-
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1.2 Objectives

The main objective for this pilot study is to demgelan effective data collecting
system for estimating and dividing between genanal sector-specific waste in AFF
in Iceland. Important aspects that were investiydigring this pilot study were:

1. To recognise and visualize the relevant waste streams within these
economically important sectors in Iceland,

2. To describe, compare and where needealaoify national definitions of
sector-specific AFF waste sorts and its treatment,

3. To assess theompatibility of the current data collection system with the
WStatR, and the quality of the obtained,

4. To asses theost-effectiveness the methodology.

1.3 Structure of the project

The execution of this project has been done inparts, presenting lgerature study
and case-by-case approaciThis approach has been used to separate theveblat
easy work such as collecting general informatiortten AFF sectors, from the more
complex discussions on waste definitions and dgretmt of methodologies.

Literature study

During the literature study the interim and finaports from those countries that
participated the first round of pilot studies onsteafrom AFF were considered.
Furthermore, valuable information could be found the Eurostat pilot study

evaluation reports, providing a good basis for tbédandic pilot study.

Other work done was to visualize the Icelandic pigtion structure in agriculture,

forestry and fisheries, addressing topics sucheesnomical activities found in each
sector, generated waste sorts, reuse of raw/segontiterials and waste treatment
methods used, available data sources and produjimes.

Case-by-case approach

The development of a methodology for collectingadiatilowed a somewhat similar
approach as used by the Netherlands. Each wasteoofwaste stream was
investigated individually, addressing topics suckt avaste classification used
according to Low and WStatR, waste treatment methosed, discussion and
national opinions on waste definitions, methodologf data collection and
preliminary waste amounts.

Furthermore, the borderline between waste, by-produ raw/secondary materials
was considered extensively, attempting to clarifatvwshould be considered as waste
in the Icelandic AFF sectors in relation to Eurapeaste statistics and regulations.
In this report, a waste classification and wastaiteong plan is proposed for those
waste sorts that to our opinion might be reporteden the NACE A and B statistical
waste classification.
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2 s Structure of the economical sectors

Iceland is an island of approximately 103.000 sgudalometres skirting the Arctic
Circle in the North-Atlantic Ocean. It has a popigila of 299.404(December 2005)
With an average population density of 2.8 inhaliitguer knf, almost two out of three
Icelanderg62%) live in the greater Reykjavik area. The climatel@ninated by the
surrounding ocean with an average temperaturengrigpm +8 to +15°C in July and
from -3 to +3°C in January. As can be expected moaerate climate the weather is
fairly unstable, winds and rains are frequent,ipaldrly in the south and west, with
average precipitation varying from less than 400ow@r 4000mm per year. The
growing season is very short, little more than¢hreonths a year. The island is young
on the geological calendar, consisting almost estegly of volcanic rocks, lava and
sediment and has still many active volcanoes. Thhexe are large areas in the
country, which are very vulnerable to wind and wat®sion.

Table 2.1 Geographical statistics, Iceland 2002

Population 290.570 Vegetation 52.389km’
Capital region 181.917 Good vegetation cover 101 1667
Southwest 16.953 Reasonable vegetation cover 6 %90
West 14.438 Rather sparse vegetation cover 1%807
Westfjords 7.837 Sparse vegetation cover 8.286 km
Northwest 9.145 Cultivated land 1.290%m
Northeast 26.835 Grass fields 1.220Pkm
East 11.887 Woods 1.360 km
South 21.558 Lava 11.000 km
Lakes 2.283 kfn
Area of Iceland 103.000 knd Glaciers 11.417 kM
0-200m 24.708 km Wasteland 37.285 Km
201 —400 m 18.401 Km Population per km 2,8
401 — 600 m 22.168 Km Municipalities 104
> 600 m 37.745 ki Coast Line 4.970 km
Data sources: - Icelandic Statistics and Icelandigiures - Statistics Iceland (Hagstofa islands)

- Agricultural Statistics - Farmers Associationloéland (Baendasamtékin)

-10 -
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2.1 Agriculture

From the geographical statistics mentioned abowe raight assume that Iceland is
not very favourable for agricultural production.oprproduction is only on a minute
scale and today of minor economic importance, wailenal (meet, milk and egg)

production accounts for 75% of the total valuegri@ltural products. Looking at the
distribution of the workforce between employmenttses, agriculture has fallen in
proportion from 32% in 1940 to circa 4% today, whihe employment in trade and
various services has nearly doubled.

However, districts outside the Reykjavik area, ewplent in agriculture lies between
9 and 20% of total employment, and these figureslavbe substantially higher when
including people employed in the dairy and slaughg¢e industries. In 2002,
approximately 6.000 people were working in Icelanagriculture and around 3.000
farms are operational in Iceland today.

Iceland is 100% self sufficient in most types ofan@heep, horse, pig poultry and
goat) except beefnearly 100%,) Also for eggs, milk and diary products Iceland is
100% self sufficient. For fruit and vegetables drel is around 50% self sufficient
and for potatoes it is normally 100%.

Within the agriculture sector in Iceland many diéfiet sectorsandactivities can be
distinguished, each generating one or more septxHsc waste sorts. The following
sectors were considered to be important duringpihi$ study:

» Livestock(breeding and keeping of animals)

» Horticulture(on-field and greenhouses)

* Aquaculture(fresh- and saltwater fish-farming)
* Hunting,

* Farm tourism,

* Pelt and fuland eiderdownjndustry.

2.1.1 Livestock

The livestock industry constitutes by far the miagportant agricultural sector. Most
of the approximately 4.000 farmers that pursue ahipnoduction practice work in
mixed farming e.g. producing both milk and sheepdpcts(meat and wool) The
livestock in Iceland mainly comprises of cattleesp, horses, poultry and pigs.

Cattle

The Icelandic breed of cattle is smaller than eaitil neighbouring countries. It is a
hardy and fertile type of cow and produces a gdeat of milk. The number of dairy
farmers is gradually declining as the productivaty individual farming increases.
There are currently about 1.100 milk farmers in ¢bantry and the milk production
in 2002 was around 110.761.076 litre. Most milkdarction and cattle breeding is
conducted in the south, west and north-centralsaoéghe country, near the major
urban centres. The cows are kept in barns for emgiriths of the year and fed on dry
hay and silage. The most productive milk cows atseive feed concentrates. Cows
are put out to pasture in the summer and are ysualy frisky for the first few days.

-11 -
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Icelanders consume an average of 158 litres of pdk capita per year, which is

among the highest consumption in the world. Thep alonsume large quantities of
cheese, which is a very interesting developmendilmse few varieties of cheese were
produced in Iceland before the sixties.

Beef consumption has increased significantly ienégyears, as both meat quality and
handling methods have been improved. The slaugigtemainly takes place at

slaughterhouses, which forms a part of the foodcessing industry, though

occasionally slaughtering is also done by farmbkesrniselves. Icelandic law forbids

the use of hormones for promoting growth.

Sheep
Sheep farming is practiced throughout the courdihough it is most common in

sparsely settled areas. About 2.000 farmers get wiosheir income from sheep

farming. The Icelandic sheep is a strong, hardycisgethat has adapted well to
Icelandic conditions. Many farmers formerly allowe@ir sheep to graze in outlying

pastures over the summer months, but as a restitieofecent reductions in flocks,

animals are increasingly kept in home pastures. é¥ew large numbers are still on
most of the common highland ranges from July tot&waper. Sheep used to be
sheared before they were put out to pasture. Nowt fawmers shear them in the
autumn or winter because such wool fetches a highes.

Sheep receive mostly non-commercial fodder, cangisif dry hay and silage. Silage
production in round bales has increased becauseaiigreat advantage for farmers to
be able to process grass into silage, given thehiat Icelandic summers can be very
wet.

Icelandic consumption of lamb meat is among thehdsgy in the world. Most

slaughtering is done in the autumn, making the lupp fresh lamb seasonal, in
contrast to other types of meat, which are avaldt#sh all year round. In order to
increase the supply of fresh lamb, the traditi@ialightering time, which previously
occurred over a short period in the autumn, has bgtended.

Horses

Most farmers own some horses and quite a numbefaroh owners derive a
reasonably good income from breeding horses amdrigathem for riding as well as
for the meat production. The sale of riding hortesirban dwellers has increased
significantly in recent years. The export of hordes riding has also grown
significantly. There are societies of Icelandicd®breeders throughout the world and
there are a number of foreign magazines dedicatéuketicelandic breed. The interest
in horsemanship has led to great improvementsarbtked, with emphasis in riding
horses being placed on appearance and build. $dvair@ng schools operate in
Iceland.

Horsemanship has always been very popular in Idedard many people in urban
areas have taken up riding as a hobby. Severalattelhded riding competitions are
held every summer, where horses are shown andednter competitions. Horse
ownership is largest in southern and northern fekld=armers have also begun
operating horse rental services, and riding towsompanied by guides can be
booked(see also par. 2.2.5 as Farm tourisfihe Icelandic horse has thus never been
more popular, even though mechanization has magbdrse no longer necessary as
a draught animal or beast of burden.

-12 -
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Poultry
Egg and chicken producers employ a species fromwalr Fertilized eggs are

imported regularly and the eggs are hatched ireaiagpguarantine station. The chicks
are then kept in isolation for a specified periedfobe being distributed to chicken and
egg producers.

During recent decades, there has been an emphasgroalucing chickens for
slaughter. Ducks, turkeys and geese are also brespecial poultry farms. Modern
egg and chicken farms have been built in orderatesfy the domestic demand for
these products. Stringent regulations are in foarecerning fowl breeding conditions
as well as product standards. There is still a \ady Icelandic poultry breed in
existence today. The hens are small and multi-cethuand the cocks extremely
proud and colourful. Some farmers keep this breed &obby. It was feared for a
time that this ancient variety was about to die out

Pigs

Pig breeding has increased enormously in recentsya@ad there are several large
operations that produce most of the pork sold endbmestic market. Ancient place
names indicate that pigs were kept at the timeefahd’s settlement, but this breed
died out. Pig farming was not re-established uttig twentieth century. Pork
consumption has increased steadily since, andises significantly in recent years.
Although pig breeding is a relatively young branch Icelandic agriculture, the
quality of Icelandic pork is fully comparable toathof neighbouring countries. The
use of hormones in pig breeding is not permitted @rere are stringent regulations
concerning animal welfare.

Table 2.2 Livestock statistics, Iceland 2002

Type of livestock N“”?bef of
animals
Cattle (total), of which: 70.168
Dairy cows | 26.240
Beef cows 1.071
Heifers 6.375
Steers 18.876
Calves 17.605
Sheep 473.535
Ewes 377.066
Horses 73.809
Hens(egg prod.) 128.241
Poultry (meat prod.) 28.733
Pigs 4.561

Data source: Icelandic Statistics

2.1.2 Horticulture

Icelandic horticulture is primarily based on grassl hay production. Natural pastures
are maintained to produce fodder in the form of bagilage. Total cultivated land
and grass fields amounts to 2.500%k(B% of total areable landand domestic
production of fodder for all livestock, includinggs and poultry, is 75-80% in terms
of weight, the other 20-25% is imported as aninaglder. An increasing amount of
barley is grown in Iceland, used both for bread amidhal fodder production.

In 2002 the hay, silage and big-bale silage pradnatvas respectively 432.654°m
56.177 miand 1.902.236
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The production and consumption of potatoes, roapgrand vegetables was
traditionally very little in Iceland until the twéeth century and in fact the
consumption of vegetables is still relatively &ttin comparison to other countries.
Outside vegetable production is mainly limited totgtoes, turnips, cabbages,
cauliflower and carrots, while in the last few ddes, greenhouse production,
utilizing geothermal energy and lately also ar#i@lectric lighting in the wintertime,
has considerably added to the variety of hortigaltproduce. Due to climatic factors,
outside growth is variably successful between ydhiss e.g. the potato crop has in
recent years varied from 4.000 to 15.000 tonneygar, while the greenhouse sector
is less influenced by the weather.

The primary vegetal production in greenhouses nsatoes, cucumbers and flowers,
although a great variety of other types are growradesser scale. The greenhouse
production is mainly for the domestic market andyJétle is exported. In 2004 the
Icelandic greenhouses covered an area of 18 heaaremost of them are located in
the south part of Iceland.

Table 2.3 Crop (horticulture) statistics, lceland(2

1B @1 VEEEE] Production
product
Potatoes 11.366 t
Turnips 730t
Carrots 296t
Cereal grains 4337t
Tomatoes 964 t
Cucumber 1.049t
Cauliflower 84t
Cabbage 503t
Pepper 195t
Chinese cabbage 253t
Mushroom 450 t

Data source: Icelandic Statistics

2.1.3 Aquaculture

There has been a considerable investment in sabndntrout farming in Iceland
around the middle of the 1980s. It began with sry@ting salmonproduction, but
soon expanded to include the raising of fish tagter-size in land-based stations
and sea cages as well as ocean ranching operatimngh ocean ranching almost
stopped to exist since 2000. There is also growmgrest in halibut culture and
experiments in this area are promising.

In land-based facilities, fish are raised in taakbasins. The advantage of this type of
aquaculture is that growth can, to a certain extamtontrolled, and these stations can
exploit the widely available geothermal enefgynd hot water) Geothermal energy
can be used to accelerate the growth of fish amdh@ition has extensive experience in
the handling and processing of fish products.
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An increased supply of salmon from fish farms weitte has led to a decline in
market prices and financial difficulties began tague this new branch of farming at
the end of the 1980s and the beginning of the 199@shermore, salmon production
had to deal with various initial difficulties su@s diseases, problems with genetic
distribution and variety, environmental impacts.

In general, conditions for fish farming are excedlen Iceland. Clean waters surround
the country and there is an abundance of cleangpvater for smolt production. An
additional activity found in aquaculture in Icelaisdnussel production.

Table 2.4 Aguaculture statistics, Iceland 2002

Type of fish

Production

Total, of which:

4.070t

Salmon
Arctic char
Rainbow trout

2.645t
1.320t
105t

Data source: Agricultural Statistics

2.1.4 Hunting

In Iceland the shooting rights usually belong todewners, which often lease their
land to hunters. Hunting in Iceland is mainly ddnehobby hunters and presents a
similar activity as freshwater fishing by hobby barg(see fisheries, par. 2.4There
are though public grounds where any Icelander witlalid hunting licence can hunt
but foreigners are only allowed to hunt on priviaieds. Shooting rights also depend
on the type of animals hunted, whereas for bird$sas geese and ducks you only
need a valid hunting card, but for reindeer yow alsed a licence from The Reindeer
Committee in Iceland. The Wildlife Management Ihge forms a part of the
Environmental AgencyUST)and is the government’s organization which talea® c
of all hunting licences and control.

Table 2.5 Hunting statistics, Iceland 2002

. Number of
Type of animal .
animals
Reindeer 349
Mink 8.550
Foxes 5.372
Geese and ducks 67.665
Cormorants and ganne 5.634
Grouse 127.515
Gulls and Skuas 58.521
Petrels 9.610
Passerines 3.060
Auks 233.049

Data source: Icelandic Statistics

2.1.5 Farm tourism

There has been a steady increase in tourism ifatftdew decades in Iceland. Farm

tourism has increased vastly in recent years amkpected to expand further in the

future. The relative short tourist season surely @isadvantage, but nevertheless this
activity already supplements the dwindling inconienany farms and gradually has

become the main source of income on quite a femddhroughout the country.
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Utilization of additional resources such as fishinglakes and rivergsee par. 2.3
fisheries) collecting eiderdowrfsee pelt and fur industry, par. 2.1.8hd horseback
riding has for a long time been a part of farmirig In Iceland. In addition, many
farmers have started providing room and bdbstl and breakfast)

2.1.6 Pelt and fur industry

The pelt and fur production represents only a indagmall economical activity in the
agricultural sector, though this type of industgshdeveloped quite rapidly. There
where approximately 55 pelt and fur farms in Icdlam 2000. Animals used for the
pelt and fur production are mainly minks, foxes aatdbits. Eiderdown production
presents a minor activity in Iceland and has evearehsed over the last decades
partly due to increased damage by birds of prayramdks that escaped captivity on
mink farms.

Table 2.6 Pelt and fur industry statistics, Icela@@D2

Type of animal Number of animals

Mink 34.899
Foxes 4.027
Rabbits 791

Data source: Icelandic Statistics
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2.2 Forestry

At the time of human settlement over 1100 years, dgeh forest and woodland
probably covered 25-40% of Iceland’s land areaelsgwhere in agrarian societies,
the settlers began cutting down the forests andibgrscrubland to create fields and
grazing land. Because of these activities, thengxieIcelandic birch-wood probably
reached a post-glacial minimum, or about only actier, based on total land area,
during the early twentieth century. Wood is used deveral purposes such as for
making boats and houses as well as for heating.

Potentially, with climatological circumstances keland, forests can cover the land
below 200m above sea level, though some higheisaaea forested where climate
circumstances are favourable. The highlands witbngt winds and an even shorter
vegetation period than on places near the oceagearerally treeless, meaning bare
or only very sparsely covered with vegetation anasien problems. This mainly
affects farmers and landowners in the higher sthareas. Forestry is generally seen
as the responsibility of the Ministry of Agriculturin Iceland, but has further
involvement from different institutes such as:

* The Icelandic Forest Servi¢d-S),

» The Icelandic Forestry AssociatigifA),

* The Icelandic Forest Owners Associat{&i®A),
* The Soil Conservation Servi¢8CS)

Organised forestry is considered to have starteldaland in 1899. Forestry efforts
focussed on protecting birch forest remnants dutfiegfirst half of the 20 century,
with several forest areas being acquired by thefdif $hat purpose. They, along with
more recently acquired afforestation areas and rerpatal forests comprise the
National Forest system today. Three activities witliorestry can be distinguished,
which are:

+ Afforestation,
+ Plant nurseries,
» Logging and harvesting.

2.2.1 Afforestation

During the past 50 years or so, emphasis has beaffarestation through planting
trees. The planting by forest societies varied betw0,5 and 1,5 million seedlings per
year and has increased since 1990 to over 6 mifleedlings in 2004. Almost all
plantations in Iceland are owned by individuals anel for the most part well under
200 hectares.

Fertilizing is typically done by hand, though odoasilly fertilizer is also broadcast
on larger areas at once. No machinery is used famtipg, though tractors are
occasionally used for land preparation. When malyiis involved, in most cases it
is owned by the farmer/landowner, or hired fromghéiour farmers.

% «Afforestation” refers to the planting of treetg convert land into forest. Reforestation referste replanting
of trees, to cover an area again with forest. Besgaitiis not know which areas have been foresteldeipast, the
term “afforestation” is used.
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Because most machinery used in forestry is alsd tmeother agricultural purposes
machine-related waste may expected to be difficujenerate and therefore will be
reported as waste from agriculture.

2.2.2 Plant nurseries

Most commonly, planting is carried out by farmesfdowners on their own land. The
young plants are produced in plant nurseries thatbine seedling production with

other greenhouse activities. Plants are producedliti-pots and these are returned to
greenhouses/plant nurseries using a deposit sy3teenexact lifespan of these multi-
pots is not known, but they are generally cleaned ased again between 5-10
times. Very few plants are produced in single plaotis and most of these pots are
only used once, but are usually collected for reuse

2.2.3 Logging and harvesting

In the Forestry sector in Iceland, logging and katwg activities are very sparse. The
reason for this is that the Icelandic forests areyet at a sufficient stage of maturity
so typically very little wood is harvested in lceth Most of the trees that were felled
are part of thinning activities and these tr@asluding branchesare usually left in
the forest. This is done for two reasons: the fisstthat they have very little
commercial value. Secondly, in many cases foreistripeing done on sites with
impoverished soil so leaving the trees in the l@ltitings nutrients back to the soil.
Some of the trees are chipped for use mainly infdhest paths and birch is at times
used for firewood. Larch is sometimes used for ingkurniture or wooden floors,
but this is on a very small scale. There are batv@@00 and 10.000 Christmas trees
felled in Iceland per year and a lesser amountiti$ar greenery.

The bulk of the thinning is done using brush-sagtginsaws are generally used to
fell larger trees. At present there are no largevdsiers such as feller-bunchers.
Timber that is removed from the forest for prodoctconstruction purposes is
removed using tractors with wenches or ATVs. Almalsiof the equipment used by
foresters is equipment that is also owned by fasna@d therefore equipment waste
will be considered as waste from agriculture.
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2.3 Fisheries

Fisheries represent one of the most important eoaa sectors in Iceland and its
contribution to the Gross Domestic Prod(@DP) in 2002 was 7,8% excluding the
fish processing, which was an additional 2,984gether presenting 10,7% of the
GDP)". The Icelandic Statistics for 2002 show that thmher of employers occupied
with fishing was approximately 5.300, divided ovet98 enterprise@ncluding fish
processing)Fishery can be subdivided in two groups of atésias:

* Marine fishing,
* Freshwater fishing.

It has to be emphasized tis#a fish processinig not seen as a part of fisheries within
the context of this pilot study, but as an industnd thus, waste from marine fish
processing will not be included in this report.

2.3.1 Marine fishing

Marine fishery may be divided in demersal, pelagnd shellfish fishery. In 2004,
ground-fish was about 28% of landings and flatfjasbt under 2%. The pelagic
fisheries provided 68% of the catch and the slséllind crustacean fisheries 2%. In
terms of value, however, the proportions are veifgreént. The ground-fish fisheries
provided about 68% of catch value, flatfish 6%, pe¢agic 15% and the shellfish and
crustaceans 11%. Atlantic cod is the most importdnall the marine resources in
Iceland. In 2004 it represented 40% of the totaf@ed export value.

The foundation for the success of the fisheriethés rich marine life in Icelandic
waters, which is maintained by the powerful oceaunicents meeting off the coast of
Iceland. They create the conditions of nutrientd temperatures that are ideal for
marine life and hardly paralleled elsewhere inrtbehern hemisphere.

Table 2.7 Marine fishing statistics, Iceland 2002

Type of fish Production
Total catch, of which: 2.133.412 t
Demersal catch 438.251t
Flatfish catch 32.585t
Pelagic catch 1.468.497 t
Shellfish catch 46.820 t

Data source: Icelandic Statistics

In 2002 just over 2.000 active vessels where useld Icelandic fishing fleet, with a
total gross weight of nearly 192.000 tons. Typicatl the maritime industry terms
such as gross or displacement tonnage are usech véiers to a volume and not to a
weight (e.g. gram, kg or tons)More about estimating the weight of vessels is
discussed in Annex II.

The active vessels included 1.057 undecked ves8&5,decked vessels and 80
trawlers. In 2000, about 45% of the total catchugalvas landed by trawlers, 5% by
small-undecked vessels and 50% by other vess&rgihg sizes and capacity.

4 Other economically important sectors in addittorfisheries are:
1) Wholesale and retail trade (10,7%)
2) Financial, real-estate and business activiti2s,4%)
3) Other private services (24,7%)
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Undecked vessels and other small vessels are maogtrous in the Westfjords. The
homeports of many of the largest trawlers are enNlortheast and the capital region
while some of the largest purse-seiners have a porhm the Eastfjords.

A large increase in capacity occurred in the 19@0e to a rapid increase in the
number of stern trawlers. The total capacity haseBsed somewhat since 1996 in an
effort to make the fishing industry more economniitvestment in new ships and
vessel improvement has also decreased markedly girdate 1980s.

Table 2.8 Marine fishing vessels statistics, Icdl2002

Type of vessel Number Gross weight
Total vessels in use, of which 2.01P 191.437 t
Decked vessels 87p 107.160t
Trawlers 80 79.413 t
Undecked vessels 1.087 4.864 t

Data source: Icelandic Statistics

2.3.2 Freshwater fishing

There are five fish species in freshwaters in lo@larhese are the Atlantic salmon
and Brown trouSalmonid speciesgnd the Arctic char. There are both sea-run and
stationary populations of trout and char. The othar species are, European Eel and
Three-Spined Stickleback. Of these species salnsownfithe greatest economic
importance.

In most Icelandic rivers, rod and line are the oaljpwed fishing gear and most
fishing activities are carried out by hobby anglérkere is a fixed number of rods
that may be used in each river as decided by thecidrate of Freshwater Fisheries.
In some rivers there are further restrictions anlihit allowed. There is a general ban
on marine salmon fishing in Icelandic waters antfishery only takes place in the
larger glacial rivers.

The fishing rights typically go with the ownerstop the land adjacent to the rivers.
The landowners are usually farmers. All the owrdrshe fishing rights in a river
system form a fishery association, which managesuploitation of the fish stocks,
within the frame set by the law. Usually the asaton rents or leases the fishing
rights to angling clubs or directly to anglers.

The catch is recorded in special logbooks usualtated in the fishing lodges. At the
end of each fishing season these logbooks arergdtlhy the Institute of Freshwater
Fisheries (Veidimélastofnun) Statistical information is then processed and the
information is sent back to the fisheries asscmmetiwith new logbooks before the
start of the next fishing season. Catch statistios Icelandic rivers have been
compiled in this way since 1974 and in some cassisiscal information is available
back to the 18 century.

Table 2.9 Freshwater fishing statistics, Iceland20

- Weight landed
I3 @i Rod fishery | Net fishery
Total landed, of which: 141t 13t
Salmon 70 t 13t
Brown trout 381t -
Artic char 33t -

Data source: Icelandic Statistics
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3 s Waste definitions & methodologies

3.1 Methodological Framework

The methodological approach used during this giiotly is a.o. based on the research
that has already been carried out during the foahd of pilot studies in 2004. 14
Member States have carried out a pilot study os $hbject with the objectives to
provide a clear distinction between waste and nastgy streams arising in
agriculture, forestry and fisheri¢aFF).

One of the main questions is: Which bio-organicdss should be seen as waste and
which should be seen as by-products or raw/secgndaterials that may be used for
production activities? The issue has not yet comsettlement in many European
countries. Some countries decide to include all-dsganic residues into waste
statistics — based on the fact that they are listethe LoW — where others make a
clear distinction between waste and non-waste madgeiStill others specified only
the topics of which data could be collected anttle# decision, what to be collected,
untouched.

In general it can be stated that the WStatR and Lar@/ not providing a clear
distinction between waste and non-waste. Meaniagitttlusion of specific material
in the list does not imply that the material is @ste in all circumstances.

To avoid any further complications during data ectiion we made the decision to use
a case-by-casapproach in this study. Each waste sort, by-producaw/secondary
material that has been recognised as being gedendtiein the AFF sectors will be
discussed individually.

The decision between waste/not waste and whiclsitizgions must be used, may
well be based on the outcome of the ongotiigrussionsand differentnational
opinionson waste definitions. The three main definitiom®é discussed are:

1) Waste vs. by-product or raw/secondary materials,
2) Bio-organic waste,
3) Other sector-specific AFF waste.

These discussions are presented respectively agmgh 3.2.1, 3.2.2 and 3.2.3. The
data sources that have been used for data collemt@presented in paragraph 3.3 and
more detailed information on these sources camiyed in Annex Il

An Icelandic proposal for waste classification amaste monitoring plan in AFF for
those waste sorts that have been recognised isrpeesin paragraph 3.4. A more
detailed description of these recognised wastes sbst-products or raw/secondary
materials, their treatment, individual discussiansl data collection methods can be
found in Annex Il.
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3.2 Discussion on definitions

Definitions on waste and waste sorts can be foondirious European Directives and
Regulations. From the pilot studies carried outhia first round it has emerged that
definitions on waste from agriculture, forestry afisheries may differ between
Member States. Until today the definitions of save@raste sorts are a general topic of
discussion, being relevant for waste statisticsrapdrting.

One reason is that different countries may havierdiht perceptions of what should
be considered as waste. This typically appliesbitmorganic materialsbut also
includes other materials that can be seebyaproductor raw/secondary materials
used for production processes. After the first tbahpilot studies, it remains unclear
to which extent sector-specific waste streams shbelincluded in these statistics.

The Icelandic situation is no different here. As thelandic waste legislation defines
all substances or objects that are typically wesbklor unwanted and thus are (to be)
disposed of by the waste holder, as waste. Thersareral waste materials that are
not considered as waste according to European ldégis (Waste Framework
Directive) but are defined as waste in Icelandic legislatdglear example of this is
livestock effluente.g. manure and slurry)

The Icelandic waste definitions will be discussed the following paragraphs.
Especially the borderline between waste and norienasl be addressed. In addition,
a reporting threshold for small waste amounts, \&adte generated by other sectors
that are closely related to AFF will be discussed.

3.2.1 Waste vs. by-product or raw/secondary materials
In article 1a of the Council Directive 75/442/EE@ waste, the definition of waste is
reading the following:

“Any substances or objects in the categories sahoAmnex | (of Council Directive
75/442/EEC) which the holder discards or intendssaiequired to discard”

The translation ofto discard” reads as any substances or objects for which the
holder has no further use, are unwanted or woshles

From the waste definition it can be determined #rat substance or object that does
form a useful by-product or raw/secondary matesieduld not be considered as waste
I.e. as far it is not useless or unwanted for thielér. A by-product or raw/secondary
material can be used, reused, sold or given awathéyholder for further use in
production processes. This specifically appliebitworganic residues e.g. livestock
effluent, guttering residues from animgls.g. entrails from fish or livestoclgr
harvesting residues generated in agriculture, foresd fisheries.

The difference between waste and a by-productwisecondary material seems quite
obvious though the distinction between these twoindact be very narrow. Because
it remains problematic to present one all-overrdgfin covering all types of waste,

by-products or raw/secondary materials, a caseaBg-@approach might be useful to
bring up a practical approach of distinction betweeste and non-waste materials
generated.
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The discussion whether something is to be considasewaste or by-product will be
further observed in paragraph 3.2.2, including driganic waste streams such as
animal — and vegetal residues.

3.2.2 Bio-organic waste

Animal residues

Within the Waste Framework Directiv@VFD) or other European legislation no
specific definition foranimal residuesan be found. However, according to article 2b
of the Council Directive 75/442/EEC, animal caressand agricultural waste such as
faecal matter and other natural, non-dangeroustautess used in farming are to be
excluded from the scope of the WFD. To our opirtiois judgment should be better
clarified and to ensure reporting and data quatltg, following description of animal
residue waste will be used in this report.

“Animal residues as carcasses, guttering (entradsanimals, faecal matter and other
animal tissue from agriculture or fisheries, shobklexcluded from the waste classificatipn
and reporting obligations for NACE A and B wheapplies to animal residues that have
been left or buried on the production site, aresediwithout any further recovery procesg is
taken, form non-dangerous substances, or presemyspaioduct or raw/secondary materidl
used for other production processes”.

This means that the method of waste treatment drardling presents a very
important factor in the decision to include or exd animal residues from these
waste statistics. This applies to farming, but rmako apply to fishery and hunting to
our interpretation.

Infected dead animalshay be related to the outbreak of infections dieea This
might result in vast amounts of animal waste gdedraccasionally and therefore can
cause big fluctuations in waste amounts reporjed blember State from one year to
another, not necessarily representing the actualdement of waste generation in
the sector.

A production sitecan be rather difficult to define. For agricultuagtivities such as
livestock farming, horticulture, aquaculture and telt and fur industry, the field or
land owned by the farmdthus waste holderls assumed to present the production
site. In salt-water aquacultugeart of agriculture)the production site may be formed
by the fjord or coastal area, where the basinsoasted.

For hunting it would present the whole area whemenals are hunted and shot. In
forestry, the tree nurseries, forests and fielderelirees have been planted, logged or
thinning activities have been taken place may hesidered as the production site.
For salt-water fisheries alterritorial) waters and open seas typically present the
production site, whereas for fresh-water fishegsthmay be lakes and rivers.

A comment should be made regardingstock effluent (animal faeces, urine and
manure, including waste (spoiled) straw and hayfich in Iceland is all defined as
waste. However, looking at the judgment made by Eoeopean Court of Justice
(ECJY, livestock effluent may fall outside the classifion as waste.

%) Joined cases C-416/02 and C-121/03, Commissisusedpain, 8 September 2005
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Livestock effluents are not considered to be wastter the conditions that the use as
fertilizer/soil improver is operated in complianeéh national legislation, and that no
further recovery process takes place before reuse.

Furthermore, it should not only be limited to litesk effluent used as fertiliser on
land forming part of the same agricultural holdimgere the effluent is generated.
Meaning, livestock effluent used for agriculturairposes on fields other than on the
production site, should neither be considered atava

To our opinion it might be necessary to reconsither Icelandic interpretation of
livestock effluent and adjusted to the judgmenthaf European Court. Thus only the
surplusof livestock effluent, which is collected sepahatend treated off-site by e.g.
landfilling, used for composting processes or dided into sea, should be reported as
waste. In line with the above mentioned, only susphanure going to landfill and/or
incineration has been accounted for in reportingEtoostat. Manure reused in
composting activities has not been reported asewvast

Vegetal residues

Similar to animal residues, no clear definition tenfound fovegetal residues the
WFD or other European legislation. However, acaggdio article 2b of the Council
Directive 75/442/EEC, natural substances as vegesadues used in farming are also
to be excluded from the scope of this directivasTéthe same judgement as used for
animal residues, and therefore might need clatiioa within the discussion
waste/non-waste. The following description on vabegsidues will be used in this
report.

“Vegetal residues from plants and harvesting, fongssludges from washing and cleaning
and other vegetal residues from agriculture or &irg, should be excluded from the wagte
classification and reporting obligations for NACEMuen it applies residues that hav
been left or buried on the production site, aresediwithout any further recovery process
is taken, forms non-dangerous substances, or pteseoy-product or raw/secondary
material used for other production processes”.

According to current legislation vegetal residuegd only to be reported as waste
when it has been collected separately and tredftesit® e.g. by landfilling. This
applies to farming, but also to horticulture, gteemses and forestry to our
interpretation. However, according to the Icelandiaste definition, these vegetal
residues should be seen as waste.

In most situations the vegetal residues lafeor ploughed-under on the production
site with the purpose to bring back their useful substa(nutrients and minerals)
into the natural lifecycle. Thproduction sitefor vegetal residues is here typically
seen as the field, land or forest where the resichave been generated. This also
includes areas used for greenhouses and tree iegts¥iegetal residues that are
collected from one site and disposed on anothervgith the purpose of fertilization
are also not considered as waste.

Waste from AFF related sectors

In Iceland there are various activities that geteevaaste sorts that, by looking at their
composition, might beelated to waste from AEFThis mainly concerns the food
processing industry where substantial amountsabbganic waste are generated and
comprise a vast percentage of total productionaevast
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According the WStatR waste from activities not aedeby NACE A and B, such as
the food processing industry is not included irs thilot study. Specific examples for
Iceland are the slaughterhouses and the fish mimgesndustry. Waste amounts
generated by these activities have been accouatdayfincluding them elsewhere in
the national waste statistics.

In Iceland, however, waste streams with similarte/@®mpositions are collected and
treated together. This makes it difficult to allecavaste amounts to the sectors they
were generated by. This may cawukrible-countingwhich should be minimised as
much as possible. The risk of double-counting leasained untouched by the other
Member States that carried out this pilot studiess. therefore to be questioned if this
problem has been recognised. To ensure data qaaldycomparability of data sets
between countries, this issue may not be overseen.

Double book-keeping

The reporting of animal and vegetal residues/westdd be done either by reporting
according to the NACE, LoW or WStatR, or the coyntill have to maintain a
double book-keeping.e. for reporting to Eurostat on the one hand iaternal waste
management purposes on the other. Such a doublekeeping presents the best
available methodology at this moment and is theeefapplied to the waste
monitoring as described in paragraph 3.4.

3.2.3 Other sector-specific AFF waste

Reporting threshold for small waste amount

The literature study showed that many waste scetseigted in AFF sectors are
relatively small This was also reported by some of the other Menthates.
Nevertheless, these waste streams were still irdiud many studies and left the
question whether it presents a relevant and impbgector-specific waste stream or
not, unanswered. To our opinion the main focushe present work should be
directed to those main/important waste streamssemteng typical sector-specific
waste, regardless of the quantity they present.

However, some reporting threshold for quantitieghhbe beneficial and should also
be applied to the treatment of AFF waste. For tlmpgse of this study, an individual
reporting threshold 010 tons per yeahas been set for adther sector-specific AFF
wastesorts. As the quantities concerned are relativeiglsand already covered by
other reporting e.g. municipal waste, bulky wakBgzardous waste, mixed production
waste etc., these waste streams will be excludédsreport from the waste statistics
under NACE A and B. No reporting threshold howewell be used for sector—
specific bio-organic waste sorts from AFF.

It has to be emphasized that this or any otherrtieygpthreshold should be established
using country specific parameters, thus taking in consideration the dffe
circumstances countries are facing such as: enfaoe of waste management (e.qg.
the use of regional and national waste manageniams)y waste definitions, amounts
of waste generated and waste treatment methods Beedlso the geographical and
climatological conditions might have an impact oaste generation and treatment.
Therefore, the use of one all-over reporting tho&bHor all countries seems not
realistic.
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It can be assumed that the exclusion of small wasteunts by using a reporting
threshold negatively effects data comparability.atvine actual effect otlata quality
and comparability will be cannot be estimated & thoment and should be further
investigated during statistical updates. For lcgldne waste sorts that are to be
excluded due to their small amount are howevdratdounted for by including them
into the total generated mixed household or - pcidn waste.

In addition, a reporting threshold has been progpdsearticle 3.2 of the WStatR
2150/2002/EC,“excluding all enterprises of less than 10 empleyamless they
contribute significantly to the generation of wdsteThe Icelandic agriculture
typically comprisessmall enterprisesvith no or only one employe@pproximately
90% of all enterprisesand the vast majority of them have just one esstaivlent.
Therefore, applying this threshold would resulthe exclusion of man{important)
waste sorts generated in AFF. This is expectednlytto be the case in Iceland, but
in other Member States as well. This threshold khthuerefore to be reconsidered
and not yet to be applied in the present work.

Household waste

To our opinion, household waste generated in AFbukshbe excluded from waste
statistics under NACE A and B. It does not presgnimportant sector-specific waste
stream, where typically household waste is genéréte many other sectors and
activities.

In Iceland there is a close connection betweercaljural activities on the farms and
their private households. Most farms operate wiimall number of people and their
household waste is generally collected togetheh wmtuch of the farm waste.
Specifying household waste in these statistics triggult in double counting.

In fishery, household waste produced on the veisssbmetimes discarded at sea.
Much of the household waste generated on fishingtsbes being brought to the

harbour nowadays. It seems to make sense to intladeur authorities in surveys

on waste generation, e.g. with regional waste mamagt plans. A specific issue is
the waste that is delivered in Icelandic harboyrfobeign ships. Special attention has
to be given to cruise ships that call at biggembars in Iceland. The amounts of
waste that they deliver can be quite substantiberd clearly is a risk that this

“foreign” waste will be included in the waste refpog by harbour authorities.

The registration system used in Iceland on houskelamid similar waste is by
gathering data from several different sources. &lssirces e.g. waste reception, -
recycling and - processing companies only regisi@stes by sort, not by economic
activity it was generated by. In order to preseataacbn household and similar waste
generated by these economic activities (agriculamd fisheries), an estimation is
made on the possible waste amounts, which are rmiegbén the final waste results
(see table 3.2).

Packaging waste

Currently, packaging waste is not included in theSt##dR as a waste stream.
Therefore, the European Commission has drawn upgrgmme for pilot studies on
packaging waste in order to assess the relevandistoiguishing packaging waste in
the WStatR. The Environment and Food Agency ofaleélcarried out a pilot study
on packaging waste in 2004-2005.
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During the packaging pilot study two types of pagkg where investigated asles
andtransport packagindgor materials as glass, plastic, paper & cardboaxbd and
metal. One of the main conclusions was that sadekgging is typically found in
(mixed) household waste, and transport packaging(nmixed) production waste.
Overturn between these groups seems to be limgigdittle of transport packaging
turns up in household waste and little of salekaging in production waste.

Based on the relation between sales packaging veastehousehold waste and the
exclusion of household waste from this report, c@ton of this waste to the AFF
sectors seems to be irrelevant where typicallysspiekaging waste is generated by
many sectors that are covered by NACE. For theasores sales packaging waste
should be excluded from the AFF waste statistics.

However, a rough estimation will be made, basedtlen average domestic sales
packaging consumption per capita, giving an indcabon the size of this waste
stream. It may be assumed that the consumptiorrpatif people working and/or
living in these AFF sectors is similar to that efular households or other sectors
generating this type of waste. The average salekagang consumption per capita
will be based on the total generation of packaguagte presented in the Icelandic
pilot study report on packaging wagsee references and Annex.llI)

Transport packaging wastdor the greater part, has been included in thislys
Especially in agriculture and fishery transport kzaging presents sector-specific
waste, sometimes in significant quantities. Transpackaging is also subject to
several recycling and collection systems usedefatidic AFF, especially sileage foil,
fishing boxes/crates and wooden pallets. Quantibiesransport packaging waste
generated in AFF can directly be obtained form pghekaging report. A calculation
based on average domestic packaging consumptrat rsecessary.

According to article 3.2 of the Commission Decis005/270/EC on packaging and
packaging waste, reusable packaging shall not bsidered as waste when it is sent
back for reuse. Only when reusable packaging sadiked at the end of its lifetime it

shall be considered as waste. Therefore we excthaleeuse of transport packaging
from this report.

Table 3.1 Sorts of packaging waste investigated

Pragl'::r?;;g Sales packaging Transport packaging
Gl All sorts of sales Excluded, transport glass packaging has not
ass ; .

packaging waste should| been recognised.

beexcluded from the Only sileage foil/agriculture foil (used for
Plastic AFF waste statistics. packing hay bails), big bags and fish

An indicative waste crates/tubs and barrels will be investigated.
Paper & amount will be based on| Excluded, data on the allocation of transport
cardboard the average quantity of | cardboard packaging to AFF is not available.
Wood zif;uprfpili(gr?lggr capita Only wooden pallets will be investigated.
Metal in Iceland and total Excluded, data on the allocation of transport

employment in AFF. metal packaging to AFF is not available.
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3.3 Data Sources

The investigation carried out during the first pditerature study)of the pilot study
showed that many different data sources may be U$esl paragraph shortly presents
the sources that have been used during the develdprhthe waste monitoring plan,
which is presented in next paragraph. These souraes been used to obtain data
presenting actual waste amounts and estimationassuinptions where necessary. A
more detailed description of the most relevant dataces can be found in Annex Il
and all of our resources used during this studyegsented in chapter 6.

Previous pilot studies

* Valuable information can be found in the final regpoof several Member
States in the first round of pilot studies on wagtmerated by AFF sectors.
These studies provide a deeper understanding eoad¢tual needs for waste
statistics under NACE A and B, clarified waste d#iibns to some extent,
presented which waste classification could be @s®bthe data collection and
estimation methods available today.

« The final reports from the Icelandic packaging waptlot study provided
valuable information regarding the generation areghtment of packaging
waste in Iceland in general. Furthermore, the raditareport presented some
more detailed information on the actual use of dpmnt packaging in
agriculture and fishery.

National Statistics

« The Statistics Icelan(Hagstofa islandsprovides detailed statistics on import,
export, production and employment for the AFF ses;to

« The Farmer Association of Icelan(Baendasamtok Islandsyomprises
agricultural statistics and general information ameling the structure of
Icelandic agriculture,

* The Icelandic Forest ServicBKograekt rikisinsgontains general information
regarding the structure of Icelandic forestry,

* The Ministry of FisheriegSjavarutvegsraduneytidh Iceland publishes the
statistics on fish catch and production in coopenatwith the Icelandic
Fisheries Laboratories (Rannséknastofnun fiskidadarins)Institute of
Freshwater Fisherie@/eidimalastofnunand Federation of Icelandic Fishing
Vessel OwnergLandssamband islenskra Utvegsmanna, LIU)

Others

« Waste treatment facilities and recycling companssh as: SORPA
Endurvinnslan Hringras andPlastmoétunprovide figures on waste generation
and treatment in general and occasionally have retailed information on
sector-specific waste generated in AFF,

* Universities(of Agriculture or Horticulture)might provide useful information
in the future due to their close cooperation wéhmiers and other agricultural
enterprises,

« The Icelandic Recycling Fun@Jrvinnslusjodur) provides data on sector-
specific waste generated in AFF and regards itdms @re levied with a
deposit or recycling fee,
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3.4 Waste Monitoring Plan

Based on the information gathered during this @tatly, a methodology is proposed
in the form of d'Waste Monitoring Plan”for waste generated under NACE A and B.
This plan handles all streams that have been réesedjto be generated in agriculture,
forestry and fisheries.

The monitoring strategy is to recognize each stremsnwaste, by-product or
raw/secondary material individually, presenting case-by-caseapproach. The
decision to include by-products or raw/secondaryenms in this report has been
made because it may be expected that this datat migkide a useful basis for an
eventual further discussion on waste definitionsEatopean level. In addition, it
provides background information which is necesdarype updated regularly, or if
further investigation of a specific waste sortegjuested. Furthermore, the collected
data might provide valuable information for the noyement of waste management in
Iceland, especially regarding the total amountswafste generated and waste
treatment methods to be used.

There are two main waste groups that have beemgmes=x to be generated by AFF,
which can be subdivided into the following wasteams:

1) Bio-organic waste:
* Animal waste
* Vegetal waste

2) Other sector-specific AFF waste:

e Packaging waste

e Chemical waste

e Other waste:
- Machine related
- Discarded vehicles and equipment
- Discarded working materials
- Construction and demolition waste
- Household and similar waste

Table 3.2,Waste Monitoring Plan for AFF generated waste ialand presents all
waste types that have been recognised to be gederatAFF, their classification
according to Low and WStatR, sector(s) in which teeste is generated, proposed
waste estimation methods, waste quantities and @msnAnnex Il present a more
detailed description on the waste treatment methdidsussion on waste definition
and methodologies and data collection
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Table 3.2 Waste Monitoring Plan for AFF generatexbte in Iceland

Type of waste Sector LowW E;/Y;- Estimation method Quantity Comments *
BIO-ORGANIC WASTE
ANIMAL WASTE
- Infected dead animals | Agriculture 02 0102 05.12 AgriculturdReceived from facilities | Agriculture (Iceland should maintain double book-
that are assigned to handle infected 87 tons keeping on infected dead animal waste (see
dead animal waste. also par. 3.2.2))
- Guttering of animals | Agriculture | 020102 | 09.11 | _Agriculturérhe amount of guttering Agriculture Excluded® 24 and®
Fishery waste from livestock in agriculture | 16.000 tons (Guts from livestock in agriculture are
can be found in landfill year reports generated by slaughterhouses and not seen
and in the national waste statistics. as AFF waste)
Fishery The quantity of fish guts andEishery (Guts from fish generated in marine fishing
cut-offs can be estimated using the| 295.144 tons present between 10 — 20% of the total
yearly fish statistics and the waste caught weight)
factors for the various types of fish.
- Animal tissue waste | Agriculture | 02 01 02 09.11 | n.a. Agriculture Excluded? 24 ands)
Fishery 10 tong(milk), (All reported milk waste is generated by the
400 tonganimal carcasses) | milk industry and forms no part of
agriculture. Only animal waste generated
in farming and sent to landfill will be
included)
- Slurry and manure Agriculture 02 01 06 09.31 | The quantity of surplus livestock Surplus (Only thesurplus of livestock effluent

effluent is based on the landfill year|

reports and national waste statisticg.

The total production of livestock
effluent is based on the total numbe
of livestock animals, number of day
they are housed, manure and urine
waste factors.

45.000 tongmanure +
slurry)

Total produced:
r967.525 tong manure)

sand 412.043 ton@rine)

should be considered as waste. Manure
used as fertilizer is excluded)
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EWC-

Type of waste Sector LowW Stat Estimation method Quantity Comments *
VEGETAL WASTE
- Residues of plants and| Agriculture | 0201 03| 09.12 | n.a. n.a. Excluded® 233
harvesting (Vegetal waste generated in greenhouses
should be included, but no separate
registration is available)
- Residues from Forestry| Forestry 02 01 03 09.12 | na. n.a. Excluded®: 2 3)ands)
and other vegetal
residues
- Sludges from washing | Agriculture | 02 01 03 09.12 | na. n.a. Excluded?® a?
and cleaning
- Contaminated soll Agriculture 17 05 12.6 n.a. n.a. Excluded®
Fishery
OTHER SECTOR-SPECIFIC AFF WASTE
PACKAGING WASTE
- Wood packaging Agriculture 150103 07.51 Transport packagiriBpsed on the | Fishery (Wooden sales packaging has not been
Fishery results from the Icelandic packaging 300 tongpallets) recognised during the packaging pilot
pilot study. study)
- Plastic packaging Agriculture 1501 02 07.41 Transport packagiriBpsed on the | Agriculture Sales packaging ixcluded”
Fishery results from the Icelandic packaging 1.600 tongagriculture
pilot study. foil),15 tonSbig bags)
197 tongsales packaging)
Sales packaginBased on average
domestic sales packaging Fishery
consumption per capita and number 120 tongbarrels/tubs)
of employment in AFF. 174 tongsales packaging)
- Paper & Cardboard Agriculture 150101 07.21 Sales packagifpsed on average | Agriculture Sales packaging ixcluded”
packaging Fishery domestic sales packaging 184 tongsales packaging) | (Transport packaging could not be

consumption per capita and numbe
of employment in AFF.

L

Fishery

163 tongsales packaging)

estimated)
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changed oil, waste factor and
frequency of oil change.

Fishery based on the total quantity
of oil waste collected by the oil

companies.

(gear and hydraulic oil)

Fishery
~ 2.500 tongmotor oil)

Type of waste Sector LowW E;/Y;' Estimation method Quantity Comments *
- Glass packaging Agriculture 1501 07 07.11 Sales packagifpsed on average | Agriculture Sales packaging ixcluded®”
Fishery domestic sales packaging 135 tongsales packaging) | (Glass transport packaging has not been
consumption per capita and numbey recognised during the packaging pilot
of employment in AFF. Fishery study)
119 tongsales packaging)
- Metal packaging Agriculture 150104 06.31 Sales packagif@ased on average | Agriculture Sales packaging ixcluded®
Fishery domestic sales packaging 16 tong(sales packaging) | (Transport packaging could not be
consumption per capita and numbey estimated)
of employment in AFF. Fishery
14 tong(sales packaging)
- Packaging containing | Agriculture | 15 01 08 02.33 | na. < 10tons Excluded® 4 a®
hazardous residues or | Fishery
substances
CHEMICAL WASTE
- Residues of fertilizers | Agriculture | 02 01 08 02.11 | Based on the Hazardous Waste year2,4 tongpesticides and Excluded®a®
and pesticides Forestry report from 2002 herbicides)
- Unused medicines Agriculture | 1802 08| 02.12 | n.a. <1ton Excluded® 2™ ?
OTHER WASTE
- Machine Related:
Used motor oils Agriculture 1302 01.31 Agriculturebased on the number of Agriculture (Oil waste is reported as hazardous waste
Fishery tractors in use, average amount of | 40 tongmotor oil), 84 tons | and should be excluded from AFF waste

statistics)

(Oil waste generated by small fishing
vessels is not accounted for)
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Type of waste Sector LowW Stat Estimation method Quantity Comments *
Oil filters Agriculture 16 01 ? Based on the number of tractors in | 6 tons(motor, gear and Excluded?
use, average weight of an oil filter | hydraulic oil filter)
and frequency of filter change.
Batteries and Agriculture 16 06 08.41 | Based on the number of tractors in | 36 tonSaccumulators)
accumulators use, average accumulator weight and
frequency of accumulator change.
End-of-life-tyres Agriculture 16 01 03 07.31 | Based on the number of tractors in | 55 - 75 tonstractor tyres)
use, average weight of tyres and
average lifetime tyres.
- Discarded Vehiclesand
Equipment:
Discarded vehicles | Agriculture 16 01 06 08.12 Agriculturdased on the number of Agriculture
Fishery tractors in use, average weight of a| 2.000 tong400 tractors)
tractor and average lifetime.
Fishery based on the number of Fishery (Further investigation is required to
vessels sold abroad for dismantling| =~ 2.930 tongs vessels) develop a methodology. According to ...
and average weight of discarded end-of-life-vessels are not considered as
vessel. waste)
Discarded equipment Agriculture 16 02 08.43 | na. <10 tons Excluded® a3
Fishery
- Discarded Working
Materials:
Ammunition Agriculture | 16 0401| 02.22 | n.a. <1ton Excluded?
Fishing nets and lines  Fish. 0201Q 07.42 Based on figures presented by 1.100 tons
Icelandic Recycling Fund and plastic
recycling company.
Rock wool substratg Agriculture 01 0499 12.31 | Based on total area covered, 7 tons Excluded®

thickness, density, lifetime, volume
decrease of rock wool substrate.
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Type of waste Sector LowW Stat Estimation method Quantity Comments *
- Congtruction and
Demolition Waste:
Wood Agriculture | 170201| 07.53 | n.a. n.a. Excluded® 2%
Concrete and bricks| Agriculture | 07 01 01 12.11 | na. n.a. Excluded® 2%
Greenhouse plastics Agriculture 17 02 03 07.42 | Based on domestic plastic productior< 1 ton Excluded?
figures and import statistics.
Greenhouse glass | Agriculture | 17 02 02 07.12 | na. <10 tons Excluded?® @®
- Household and Similar
Waste:
Household waste | Agriculture 200301 10.1 | Based on the amount of household| Agriculture
Fishery waste generated per capita and total1.500 tons
employment in AFF.
Fishery
1.325 tons
Total generated, of which: =~ 1.705.000 tong
Defined as waste 60.007 tons
Reported under NACE A 50.750 tons
“ “ NACE B 8.275 tons
Total waste generated in AFF 59.025 tons| (1n 2002, total waste generation in Iceland
Percentage of total waste generation 12,7% i

were 465.000 tons)

* This waste stream should becluded from the statistical waste classification under@®&A and B because:

1) According to article 2b is excluded from the scopthe Council Directive 75/442/EEC,
2) It presents a waste stream that is left on the potidn site, brought back into its natural lifeogar presents a valuable by-product or raw/secogdaaterial to be

used in production processes,
3) It presents a small waste quantity that is estihaiet to exceed the reporting threshold,
4) It presents a waste sort that should be allocatedther NACE sectors than A and B, or causes datdalating of waste amount,
5) No or very little data is available on this wastart.
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I s Conclusions
General

The methodology that was developed during thist @tady is based on information
from previous pilot studies by other Member Stategtjonal statistics and available
data on waste generation and — treatment. Wherdate proved available, it was
necessary to make estimations or assumptions. &ive abjective of the study was to
make a well based decision about those waste thattshould be included under the
statistical waste classification of NACE A and Bgdavhich ones might or should be
excluded. The second objective was to try to imprdata quality for AFF related

waste thus optimising reporting accuracy and réitglof data.

A literature study on waste management in AFF n@eéar that in general sufficient
information on the generation and treatment of®egpecific AFF waste seems not
to be available widely in Europe. Specific registna on waste generated in
agriculture, forestry and fishery seems to represeweak point in the European
waste statistics. Therefore, more clarity on rapgrobligations in AFF related waste
seems to be needed, both in relation to more spelgfinitions in this field as well as
a better data registration and improvements in @valplity of data within the EU.

Waste sorts generated

Two main waste streams have been identified todmemted in the Icelandic AFF
sectors, which ardio-organic wasteand other sector-specific AFF wastdio-
organic waste or residues can be subdivide@grnimal —and vegetal residuesr
waste Other sector-specific AFF waste can be subdivid#d packaging waste
chemical wastandother waste

For bio-organic waste or residues Iceland proposes to exclude all aniaind
vegetal residues or waste generated in AFF seatoes they have been left or buried
on the production site, are reused without anyh&rrtecovery process is taken, form
non-dangerous substances, or presents a by-produatv/secondary material used
for other production processes.

This leaves only bio-organic residues or waste bz actually been collected for
further treatment or disposal and thus should perted as waste. Bio-organic waste
generated by other activities that are closelytedlédo AFF e.g. slaughterhouses or the
fish processing industry, should be excluded frovesé waste statistics as well, as
they are covered by other registers in the wagiertiag tables. Resulting in waste
streams as the surplus of livestock effluent, deathals and greenhouse waste going
to landfill that have been recognised in Icelandéothe only bio-organic waste sort
that should be reported. To the Icelandic opinio@ temaining 5 out of the 8 bio-
organic waste sorts, should be excluded from theste statistics.

However, bio-organic waste sorts as “infected deachals” and “contaminated soil”
require further investigation. Typically, in Icethwery little data is available on these
waste streams, however, both waste streams arecsubjseveral regulations aiming
to prevent spreading of diseases or avoid pollution
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For other sector-specific AFF wastewo criteria might be used to determine if it
should be reported as waste or not. The firstraoiteis therelevanceof a waste sort
where only the typical sector-specific waste streashould be reported as waste.
Relevant waste streams present those waste sattiypically are only to be found in
these AFF sectors. Based on this criterion, sade&gging waste, household waste,
construction and demolition waste should be exduffem these waste statistics.
They present waste streams that are generatedny seators covered by NACE and
including them in these statistics might lead tallle counting of waste amounts. It
has to be emphasized that these waste streamalheady been accounted for where
they are included in the total generated, whiclprissented by the national waste
statistics.

The second criterion israporting thresholdegarding small waste quantities and will
be further explained under in the next paragraph.

From the 22 other sector-specific AFF waste sdrgsyere recognised to be either
irrelevant to be reported, or present waste amatnatsdid not exceed our reporting
threshold, and should be excluded from these vedatistics.

In total, circa 1.705.000 tons of AFF waste, bydguas and raw/secondary materials
were generated in Iceland in 2002. The greater gfathis quantity is covered by
livestock effluent(78%) and other animal tissue waste/residues generaigdgd
slaughteringlivestock)or guttering(fishes)of animals(18%) From this total, 60.007
tons(4%) are seen as waste within the frame of Icelandistevdefinitions of which
59.025 tons should be reported as waste under NAGHEd B. Based on the total
amounts of waste generated in Iceland in 2Q065.000 tons)almost 13% of this
waste is generated by Icelandic agriculture, foyeahd fisheries, given the above
mentioned definitions.

Reporting threshold

The literature study showed that many waste scetseigted in AFF sectors are
relatively small. This was also reported by sometlod other Member States.
Nevertheless, these waste streams were still irdiud many studies and left the
question whether it presents a relevant and impbgector-specific waste stream or
not, unanswered. To our opinion the main focushe present work should be
directed to those main/important waste streamssemteng typical sector-specific
waste, regardless of the quantity they present.

Therefore, a reporting threshold seems practicaxtdbude small non-relevant waste
amounts in order to reduce the burden of data ctale When establishing a
reporting threshold one should take country-speaiicumstances in consideration.
However, this might make it difficult to compargures that Member States report.
Differences in waste definitions and treatment mdthused might result in (large)
fluctuations of data accuracy between countriesaddition are the geographical and
climatological conditions that might influence theste generation and - treatment.
To our opinion, one all-over reporting threshold & countries seems not realistic.
For the benefit of this study we choose a reportimgshold ofLO tons per yeafor
other sector-specific AFF waste. For bio-organicst@ano reporting threshold was
introduced.
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A reporting threshold based on the number of emgdeyworking in these specific
sectors, as has been proposed in WStatR 2150/20024ems not very realistic for
Iceland, as most agricultural enterprises operatie @nly one employee, leaving the
sector completely out of these waste statistice $ame goes for smaller fishing
vessels that are quite abundant in Iceland. Apglyims threshold would not give a
realistic image of the Icelandic situation.

Updating statistics

The results presented in this report are prelinyimand with reference year 2002. Not
all data could be obtained before the deadlindnisfroject, but they are expected to
become available during the revision of the currgatistics by the end of 2006.
When these statistics are to be updated, 2004 beilthe next reference year and
updating will be done on a yearly basis from thedryon.
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5 s Recommendations

This chapter presents our recommendations to ingprevatistics on waste
management in agriculture, forestry and fishery. Ndee taken in consideration the
questions proposed in the Terms of Reference andettommendations presented in
the final pilot study reports from other participat Member States.

Taking the results from all AFF pilot studies imeaeration, Eurostat might present
a clearer opinion on what they believe are relevatte streams to be reported under
NACE A and B. Furthermore, improved clarity aboutielh waste sorts should be
excluded, and which ones should be allocated teroMACE sectors. A very
important question to be answered is: What levejuzlity and detail does the user of
these statistics demand?

To our opinion all countries should base their wasatistics for AFF on the List of
Waste (LoW) and the Waste Statistics regulatio(WC-Stat)in order for all
countries to use the same nomenclature, instealependent classifications.

Definitions on the generation and treatment of dnganic residues have to be
clarified by European legislation. To ensure corapdity of data it will be necessary
that all countries use the same definitions. Fonesavaste streams such as animal —
and vegetal residues that have been left or bumethe production site, the national
opinions have already come close together, howelrferences between countries
remain.

Taking the Icelandic situation in consideration, wecommend combining data
collection on sector-specific AFF waste with theeelepment of the Regional Waste
Management Pla(RWMP) These RWMP’s present a.o. environmental issugshan
types of waste which according to the Icelandiaslatjon should be reported by
municipalities or waste treatment facilities. Exadespof typical waste streams in
Iceland are: mixed household and — production wasteardous waste, C&D waste,
industrial waste (including slaughterhouse and fish-processing wastirplus
manure, end-of-life vehicles, tyres and packagiagte.

Because most of these RWMP’s are still under coctsbn, it presents the perfect
opportunity to combine the demand for sector speeifaste data with the further
development of these plans.

The use of waste factors/parameters seems to preseealistic solution for
estimating waste amounts, though they should bedoas easily accessible data or
parameters such as: the production area, the nuohtberm kept animals, number of
workers and production amounts. Wherever possitd¢a from independent data
sources should be compared to enhance reliability.

However, considering the current stage of developirae AFF waste statistics, a full
scale data comparison between European countriesisseot yet realistic. The
reliability, consistency and accuracy of the wasteameters used in this report needs
further improvement as well.
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In the scope of this pilot study, forestry provede of minor importance in Iceland,
as it produces very little sector specific wastel most of the remnants are left on the
production site. In Iceland, agricultural and &irg activities are closely related, and
typically the same treatment methods are used.thidarefore suggested to harmonise
the reporting obligations on waste treatment farcagfure and forestry, as has been
done in this report.

No questionnaires have been used during this gilaty. Previous studies show that
the response rate and quality of questionnairdteovery low and demands lots of
resources, especially when it applies to theseifspesectors as agriculture and
fishery. It has been proposed to base the methgygao data already available and to
try to obtain missing data using other methods, egimations and by using
information from involved parties, such as mines$ti sectorial organisations and
specialists.
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ANNEX | - TERMS OF REFERENCE

Technical description
for a pilot study on statistics on waste managemeim Agriculture,
Forestry and Fisheries (NACE A and B)

1. Background

According to Annex |, Section 1 of the Waste Staiss Regulation (No
2002/2150/EC), statistics shall be compiled on wagtnerated, according to all
NACE groups including A and B (Agriculture, Huntirand Forestry and Fishing).
Article 4(1b) foresees a transitional period. Mem®tates may request for derogation
from the provision of data reporting on these twougs for a period of three years
maximum, after the entry into force (2002) of tRisgulation.

According to Article 4(3) in the Waste Statisticedrlation, Member States shall
conduct pilot studies on how to implement statsstan agriculture, hunting and
forestry and fishing:

“The Commission shall draw up a programme for pskoidies on waste from
the economic activities referred to in Article 4 1b be carried out by Member
States. The pilot studies shall aim to develop thaumlogy to obtain regular
data, which shall be governed by the principle€ommunity Statistics, as laid
down in Article 10 of Council Regulation (No 322/97

In late 2003 and beginning of 2004, 15 projectstetiato investigate the waste
management practices and the respective data tofigmssibilities. The majority of
the participating countries belong to the “old” Meen States, 5 studies are being
carried out by “new” Member States and one studyeiag conducted by the National
Statistical Institute of a country belonging to tBaropean Economic Area. By the
beginning of 2005, 9 studies were finalised and tnedghe remaining studies will
finish in the first quarter of 2005.

In the agriculture sector it is necessary to cjaiii detail which materials or
substances fall under the definition of waste, Whace the cases where wastes are
recycled on the site of production and how to repor wastes generated by other
economic sectors but treated within the agricultseator.

As regards data collection, due to the large waétwaste types generated by these
economic activities a combination of different nogth will be most appropriate. The

use of different registers or administrative systdor waste registrations seems most
favourable. Waste factors connected to availabtevigcdata are also feasible, but

require detailed studies for establishing reliablaste factors. Statistics available

through regular farm surveys will have to be tak#o account as a data source for
the development of estimation models.
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For this third call for proposals the Technical description for a pilot study on
statistics on waste management in Agriculture, Forestry and Fisheries are adapted
based on the results of pilot studies already carried out on this subject.

A proposal for new pilot study should take into account the experiences and results
madein earlier pilot studies, the reports are available on Circa.

A proposal for a new project can be either in the form of a study or in a workshop
involving representatives from other National Statistical or Environmental
Institutes, in both cases the objectives as outlined below are to be met.

2. Objectives
Development of European statistics on waste gegetiaatd treated by NACE A and B

The study should be based on the progress reacdigeshauld carry out the following
tasks:

I. Investigation and discussion on, and finally sutjgas for the waste categories to
be included under these economic activities. A psap for classifying of these
categories according to the EWC-Stat Rev 3 and riyndg LoW, and, if
necessary, for a more detailed breakdown of waatgories in EWC-Stat should
be made. Discussions at the subgroup meetings etewtatistics should be taken
into account.

ii. Investigation on and description of waste treatnogrgrations carried out in the
agricultural sector and suggestions for harmonregdrting on waste treatment in
agriculture and forestry.

iii. With regard to bio-organic residuals (e.g. manumarvest residues, logging
residues) the national opinion on the borderlinevben waste / non-waste should
be documented and proposals should be elaboratedh&ie amounts to be covered
by waste statistics.

iv. Further development of estimation- and modellinghodologies for the sectors, to
be able to make use of already collected data feaguction figures, livestock
figures).

In the conclusions of the study specific attensibould be given on the questions:
v. What is a realistic and manageable way of collgctive data in the Member States?

vi. What is the (expected) degree of precision or datlity for each of the selected
waste streams?

The Commission shall, based on the results of thésestudies, adopt the necessary
implementing measures and make a proposal for amgnthe Regulation
2150/2002/EC on waste statistics in accordance tivghcommittee procedure (Art 7;
Comitology).
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ANNEX Il - WASTE MONITORING PLAN
ANIMAL WASTE

Infected dead animals
Classification
LoW: 02 01 02 (Animal-tissue waste)
EWC-Stat: 05.12 (Animal infectious health care wast

Treatment (Agriculture)

Infected dead animals from livestock farming inldcel are either send to landfills
receiving slaughterhouse waste, or buried on thle for production site (without a
permit). When it concerns a highly dangerous indectacute treatment is required
and transportation is prohibited, incineration @fraasses at the field is allowed
(“force majeure”). A small number of infected dead animals are usegdthological
examination. Infected dead fish from salt- or freater aquaculture is generally
landfilled. Fortunately, so far the country hasrbé®e from most diseases that are
common in Europe, such as foot-and-mouth diseagémd-flu. Scrapie in sheep is
dormant but sometimes suddenly coming up, makidfingunecessary to prevent
further spread of the disease. Occasionally salifeoaad campylobacter emerge but
this has not been the case for the last few years.

Methodology and data collection (Agriculture)
In Iceland dead animals are seen as waste anébiteiseen that the country will have
to maintain a double book-keepifgpee par. 3.2.2)

Guttering of animals
Classification
LoW: 02 01 02 (Animal-tissue waste)
EWC-Stat: 09.11 (Animal waste of food preparatiod garoducts)

Treatment (Agriculture and Fishery)

Animal residues arising during the guttering (andughtering) of livestock are
mainly generated by slaughterhouses. These resiahgegither landfilled, with or
without pre-treatment, or reused/recycled were teyused in animal fodder. Most
farmers do some slaughtering of the livestock tledwes for their own consumption.
The waste is either buried on the field or produtsite or disposed in a container for
household waste (used in remote areas). Animals dha shot during hunting
activities are gutted (and cleaned) in the field #reir remains are typically left in the
field.

Most fish caught at sea is guttered at sea anduesiare thrown overboard. The
residues that form valuable by-products are caleind brought ashore to be used as
raw material in production processes for e.g. geafishmeal or fish-oil.

Methodology and data collection (Agriculture and Fishery)

Amounts of animal residues generated by slaughtsd® may be obtained from
waste year reports provided by the landfills thateive slaughterhouse waste.
Consistent time series are available, but recgotdis are more reliable than historical
data. Data could possibly be provided by veterarerias well. Because this waste
stream may expected to be small, the use of gefiguabs on animal death (mortality
and loses) should be acceptable.
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The total amount of fish guts and cut-offs genetatering guttering at sea is difficult

to estimate. Typically, the amount of waste throewerboard is not registered.
Secondly, fish can be guttered and cleaned inrdifteways e.g. guttered with head-
on or head-off, resulting in different waste ameunBased on the parameters
presented below, a rough estimation on the totalntjty of fish guttering waste,

generated by the Icelandic fishing fleet can bereged:

» Considering the 12 species of fish that are masilyght in Iceland. In 2000,
they presented a total of 1.833.534 tGmkole ungutted fishivhich presented
97,4% of the total Icelandic fish catch in thatryea

* Assuming that each fish is gutted with head-on. Aidé&d forms a valuable by-
product and typically is separated during fish pesing ashore and not at sea,

« Fish-waste factors can be obtained from the E&0nversion model. Waste
factor presents the percentage of fish that is weehaluring guttering. The
average factor lies between 1,1 and 1,2 for mdraméng, thus 10 to 20% (by
weight). In addition, 5 to 10% of the fish is renmedv during
cleaning/preparation, which is done ashore initegrocessing industry.

Animal tissue waste
Classification
LoW: 02 01 02 (Animal-tissue waste)
EWC-Stat: 09.11 (Animal waste of food preparatiod aroducts)

Treatment (Agriculture and Fishery)

Animal tissue waste other thamfected dead animals”guttering of animals’or
“slurry and manureare for example: animal carcasses, skins, fure®on milk. Most
of this tissue waste is send to landfill or buradthe field or production site. Milk
waste, contaminated with penicillin, is dischargetd sea or rivers with or without
pre-treatment. In case of a milk over-productidme imilk is given to calves or
breeding-steers and not discarded. Whole carcasseed by massive fish death in
aquaculture are landfilled.

Carcasses of caught fish with no further use arstijnaliscarded back into sea,
together with other fish residues generated ondoar

Discussion (Agriculture)

Milk waste may assume to present as small wastamtrand typically is the
responsibility of the milk industry, which forms ngart of agriculture. Only milk
contaminated with penicillin, used for the treattneh“mastitis” (udder decease) is
discharged into sea or rivers. This does not pteadixed waste streams and can
fluctuate significantly between years, such as cid#fé dead animal wastésee
paragraph 3.2.2, page 23l is therefore questions if this waste shoulddyorted as
AFF waste.

®) FAO stands for Food and Agriculture Organizatinithe United Nations
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Slurry and manure

Classification
LowW: 02 01 06 (Animal faeces, urine and manureefil, collected separately and treated off-site)
EWC-Stat: 09.31 (Slurry and manure)

Treatment (Agriculture)

Livestock effluent such as urine (wet fraction), mage (dry fraction) and slurry
(mixture of urine and manure) are collected frombkts and other animal houses
often includes spoiled straw and hay. Manure andyslare used as fertilizer on the
fields, or used for land reclamation. The surpldsnm@anure and slurry is often
landfilled, whereas the urine, mainly from pig fas discharged into sea.

Discussion (Agriculture)

Only the surplus of livestock effluent should be considered as wabtowever, a
methodology presenting the total production ofditeek effluent in Iceland might be
beneficial for further discussion on this waste.sor

Methodology and data collection (Agriculture)

A relatively good registration is kept on the disgloof livestock effluent on the larger

landfills in Iceland. Data on the discharge of arimto sea can only be estimated.
Verifying quantities by surveying both the produeed receiver of the waste could
improve accuracy and reliability of the statistiBased on the following parameters
the total amount of livestock effluent that is yggroduced in Icelandic agriculture

can be estimated:

» Considering typical year-production of manure, eriretc. of the 9 most
general species of farm animals, i.e. cattle (cateers and calves, together
90% of total cattle), horses, sheep, hens, pigsksrand foxes,

* Manure and urine factors can be obtained from tenErs Association of
Iceland and are presented yearly in the Agricultdendbook,

* The number of days that the animals are kept irsé®@and during which the
manure and urine is collected can be estimatedyaady basis.

The number of animals, days kept in stables and it@nure and urine factors can be
found in Annex llI“Waste calculation”.

VEGETAL WASTE

Residues of plants and harvesting

Classification
LoW: 02 01 03 (Plant tissues-waste)
EWC-Stat: 09.12 (Vegetal waste of food preparagiod products)

Treatment (Agriculture)

Most of the plant residues generated during haingsitctivities in agriculture are left
on the field. Straw collected after harvesting $edi (recycled) as floor covering in
stables. Vegetal residues from greenhouses arealgniandfilled due to the nylon

strings and other impurities that go with the washaking recycling (composting)
problematic, also from a hygienic point of view.
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Discussion (Agriculture)

Vegetal residues of plants and harvesting shouldexduded from these waste
statistics. During this study no suitable methodgloould be developed to estimate
the total generated. Plant waste — or harvestiowifa are currently not available or
reliable enough. Further investigation might fromassible solution to present these
waste amounts in the future and could be done ape&@tion with the Agricultural
University.

Residues from forestry and other vegetal residues

Classification
LoW: 02 01 03 (Plant tissues-waste)
EWC-Stat: 09.12 (Vegetal waste of food preparagind products)

Treatment (Forestry)

Vegetal residues specifically generated in foresugh as trees, branches, leaves,
roots and sawdust are left on the field. Occaslgilaé logs and branches are chipped
and used for making pathways at the production site

Discussion (Forestry)

In contrast with agriculture, vegetal residues frémnestry are not automatically
excluded from the scope of the directive. Becaukdghe similarities in waste

treatment between forestry and agriculture, it us opinion that vegetal residues
generated in forestry should be excluded from thesse statistics. The recycling of
vegetal waste, by chipping trees/branches and usirfgr pathways, has been
estimated to be very little (< 1 ton a year) andg/ tieerefore be neglected in reporting.

Sludges from washing and cleaning

Classification
LoW: 02 01 03 (Plant tissues-waste)
EWC-Stat: 09.12 (Vegetal waste of food preparagiod products)

Treatment (Agriculture)

Sludges are typically generated during agricultumativities such as: washing,

cleaning, peeling, centrifuging and separation efjetables and potatoes after
harvesting. Typically the sludge generated is teftor brought back to the field.

Sludge generated by fish farms in the aquacultfiter{ng of water) is discharged

into the sea, spread on fields or landfilled.

Discussion (Agriculture)

Sludges from washing and cleaning can be placdtidnsame category as vegetal
residues from agriculture. Amounts of sludge auaged to be very little and it is

typically left on the production site thus brouglaick into the natural lifecycle. There

is generally a poor registration of sludge amowantd treatment in Iceland. Sludge
generated in aquaculture, according to Icelandjalegions, has to be reported by the
fish farms holders. Some of the larger fish farnasehbeen recognised to report
amounts of sludge generated, though detailed irdbom is sparse and its quality can
be questioned. It is our opinion that sludges gaedr in agriculture should be

excluded from waste statistics.
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Contaminated soil
Classification
LoW: 17 05 (Soil and dredging spoil)
EWC-Stat: 12.6 (Contaminated soils and pollutedidieg spoils)

Treatment (Agriculture and Fishery)

According to Council decision 33/2002/EC contamadasoil is seen as waste if the
contamination exceeds certain levels. In Icelamul| sontaminated with oil is
generally used as coverage layer on landfill sitesere it is mixed with manure,
stimulating bacterial degradation. This method méyaised when little amounts of
contaminated soil are involved. Contaminated sdihWow levels of heavy metals is
occasionally used as construction materials (eaf construction).

When it concerns higher levels it is kept in sterdarge amounts) or exported to
Denmark as hazardous waste for further treatmeB. €ontaminated soil is typically
exported to Denmark as hazardous waste.

Contaminated soil can also be found in the fishergustry as contaminated
“sedimentsfrom harbours floors. Only on a very limited scatentaminated sediment
is removed from harbours in Iceland, but it mayfbeeseen that waste amounts
arising from harbour cleaning will generate an éasing amount of waste for
treatment. As harbour sludge is only partly gematdiecause of fishing boats and
thus not AFF sector-specific waste it is our opmibat this type of waste should not
be included in the waste reporting in the fieldA6f generated waste to Eurostat.

Discussion (Agriculture and Fishery)

In Iceland, the problem of soil contamination imteely recent and the establishment
and implementation of legislation is still undemstruction. The results from a first
inventory (2005) showed a significant number ofs§ble) contaminated sites in
Iceland. The sites that were recognised mostly cm®pandfills, fuel filling stations,
fuel storage tanks, quarries, scrap metal recyclstspyards, harbours and
electricity/power plants. Contaminations of agriaowhl sites have not been
recognized during this investigation.

Although contaminated soil should be consideredaste, allocation to NACE A and
B sectors seems not to be relevant. Amounts ofacoimiated soil should be reported
as one waste stream, not divided by sector. Furihezstigation is required to
recognise the number and size of (possibly) comtated sites in agriculture and
fishery. It is our opinion that the same approadghtnbe feasible as with manure, i.e.
that only material going to final treatment (lafigifincineration) should be reported,
e.g. as “surplus contaminated soil”, as the trezehss to be in Europe to use light
polluted soil for construction purposes. It is extee that this issue will be covered by
specific legislation and does not affect reportimgAFF waste for the time being.
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PACKAGING WASTE

Wood packaging

Classification
Low: 15 01 03 (Wooden packaging)
EWC-Stat: 07.51 (Wooden packaging)

Treatment (Agriculture and Fishery)
Wood transport packaging such as pallets and caageshostly collected for recycling
or recovery, though in some occasions are alsdilkmad

Discussion (Agriculture and Fishery)

The Icelandic pilot study on packaging waste shotinadl wood transport packaging
waste in Iceland is mainly generated by the comenand trade industry. Because the
recovery rate for wood waste is almost 100%, thlecation of wood packaging waste
to specific AFF sectors in relation to the scopehaf study seems to be irrelevant.
Wooden sales packaging has not been found durmgdbkaging pilot study and is
therefore excluded from this report.

Methodology and data collection (Agriculture and Fishery)

The outcome of the Icelandic packaging study shotlkatla few landfillers receive

wooden pallets that have been used in the fishstnguTheir quantities can be

obtained from the packaging report. No reporting haen done for wooden pallets
generated in agriculture or forestry.

Plastic packaging

Classification
LoW: 15 01 02 (Plastic packaging)
EWC-Stat: 07.41 (Plastic packaging wastes)

Treatment (Agriculture and Fishery)

Plastic salespackaging is either brought to waste collectiodilitees and used for
recycling, or discarded in thkousehold binor local container and landfilled or
incinerated with energy recovery. Plastiansport packaging such as sileadeil
(used for packing hay rolls and -bales) has beedfileed or incinerated with energy
recovery in the past. However, sileage folil is éelMivith a recycling fee since 2004 in
order to stimulate its collection and recyclingh@ttransport packaging agy bags
used for the transportation of e.g. animal foddercallected for reuse and recycling.

Plasticsalespackaging waste generated on ships is sometinsearded with other
household waste. Efforts are now being made tormsa this kind of waste dumping
into open sea and bring it to the harbour inst@ddstictransport packaging waste
such adish barrelsandtubsare reused many times and therefore typicallyahiasg
lifetime. When finally discarded they are oftenleoted for (domestic) recycling,
incineration with energy recovery or landfill.

Methodology and data collection (Agriculture and Fishery)

Sales packagingThe total quantity of plastic sales packagingcdided with the
household — or similar waste, is based on the geedomestic sales packaging
consumption per capita and number of employmeAHR.
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Transport packagingSileage foil that ends up as waste may be bagethe total
amount imported, which is well registered. In aiddit the registration on the
payments by the Recycling Committee could provid@ecurate back-up method for
comparison. Big bags are reused up to several tandsat the end of their lifetime
they are mostly collected for recycling. Their gtigncan be obtained from the only
recycling company in Iceland.

Most fish barrels and tubs are collected for rdagchfter they are discarded. Their
guantities can be obtained from a recycling comptat recycles big bags (and
fishing nets).

It may be expected that this method does not ctivetotal plastic packaging waste
generated in Icelandic agriculture and fishery,utffo presents the best method
available for the time being. From the Icelandlotpstudy on packaging waste it was
concluded that estimations based on the averagf@rig or production figures seem
not applicable and therefore have not been fudladorated on in this report.

Paper & Cardboard packaging

Classification
LoW: 15 01 01 (Paper and cardboard packaging)
EWC-Stat: 07.21 (Waste paper and cardboard packggin

Treatment (Agriculture and Fishery)

Paper and cardboagalesandtransport packaging waste are recycled, landfilled or
incinerated. When separately collected a small atnisuwused for domestic recycling,

though most is baled and shipped for recycling atbrdNo estimation method was

found for cardboard or transport packaging wastd \aas therefore excluded from

these waste statistics.

Methodology and data collection (Agriculture and Fishery)

Sales packagingThe total quantity of paper sales packaging, ated with the
household — or similar waste, is based on the geedomestic sales packaging
consumption per capita and number of employmeAHR.

Glass packaging

Classification
LoW: 15 01 07 (Glass packaging)
EWC-Stat: 07.11 (Glass packaging)

Treatment (Agriculture and Fishery)
Glasssalespackaging waste is either collected for recyclmgliscarded with other
household waste going to landfill or incineration.

Methodology and data collection (Agriculture and Fishery)

Sales packagingThe total quantity of glass sales packaging, albed with the
household — or similar waste, is based on the geedomestic sales packaging
consumption per capita and number of employmeAHR.
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Metal packaging

Classification
LoW: 15 01 04 (Metallic packaging)
EWC-Stat: 06.31 (Mixed metallic packaging)

Treatment (Agriculture and Fishery)

Metal salespackaging waste is either collected for recyclimgliscarded with other
household waste going to landfilled or incineratibfetal transportpackaging waste
is mostly collected by the municipalities and latetched by scrap metal recyclers
that pre-treat and ship it for recycling abroad.

Discussion (Agriculture and Fishery)

As concluded from the packaging pilot study, meétahsport packaging presents a
small waste steam in general. Most of this wastgerserated by the commerce and
trade industry and very little is known about itsiséence in the AFF sectors.
Therefore, metal transport packaging was excludsd this report.

Methodology and data collection (Agriculture and Fishery)

Sales packagingThe total quantity of metal sales packaging, alided with the
household — or similar waste, is based on the geedomestic sales packaging
consumption per capita and number of employmeAHR.

Packaging containing hazardous residues or substsnc

Classification
LoW: 15 01 08 (Packaging containing residues ofamtaminated by dangerous substances)
EWC-Stat: 02.33 (Packaging polluted by hazardolstnces)

Treatment (Agriculture and Fishery)
Packaging containing hazardous residues or sulestamg. herbicides or pesticides,
chemicals and oils, are separately collected asrdaas waste.

Discussion (Agriculture and Fishery)

During the Icelandic pilot study on packaging wastenformation could be found on
the exact quantity of hazardous packaging wasteishgenerated in the country. It
may be assumed that this waste stream presentalbamnount, below our reporting
threshold and therefore was excluded from thisystud

CHEMICAL WASTE

Residues of fertilizers and pesticides
Classification
LoW: 02 01 08 (Agrochemical product wastes contgjrdangerous substances)
EWC-Stat: 02.11 (Agrochemical product wastes)

Treatment (Agriculture and Forestry)
Hazardous residues from e.g. fertilizers and pestsc can be brought to
service/collection point from which it is send thazardous waste treatment facility.

Discussion (Agriculture and Forestry)

Fertilizers and pesticides are only used on a ssualle in Icelandic agriculture and
forestry. Most of the residues are kept in stotagéhe farmer until they are finished.
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Methodology and data collection (Agriculture and Forestry)

In 2002 a hazardous waste repawis published for the first time by the Icelandic
Recycling Fund. This report presented the total amhaf fertilizer, pesticide and
herbicide waste or residues generated in Icelatithodgh, it may be assumed that
small amounts are generated by other sectors dsinvdie present work all amounts
are assumed to be generated by the agriculturéoaestry sector.

Unused medicines
Classification
Low: 18 02 08 (Medicines other than mentioned i®287)
EWC-Stat: 02.12 (Unused (discarded) medicines dueanicals)

Treatment (Agriculture)
Medicines are mostly kept until their finished. Wiheot used, they are often given
back to veterinarians.

Discussion (Agriculture)

No registration on unused medicines is currentlpilaile. Their amounts are
assumed to be very small, lower than the repothingshold. This has been confirmed
by veterinarians, estimating the total amount toldss than 1 ton. Based on our
reporting threshold, unused medicines should bkid&d from these waste statistics.

OTHER WASTE

M achines and machine related waste

Used motor oils
Classification
LoW: 13 02 (Waste engine, gear and lubricating)oils
EWC-Stat: 01.31 (Used motor oils)

Treatment (Agriculture and Fishery)

Oil waste such as used motor —, gear — and hydrail$§ are collected as hazardous
waste by municipalities or is brought by the farsnéremselves to service points at
e.g. car garages, recycling centres or other dallepoints.

Oil waste generated by ships and vessels is cetleat the harbours as hazardous
waste. Both larger and smaller vessels (both cangbfishing) dispose of their waste
oil at special service points in the harbour frorheve the oil is collected by oll
companies. Oil waste is either used in the cemssdyztion process or incinerated
with energy recovery e.g. for heating and elediridncreasing amounts of oil waste
are shipped for recovery abroad.

Discussion (Agriculture and Fishery)

The total amount of oil waste generated in theseoseis difficult to estimate due to
the combined collection from vessels and vehiclesduon land. Oil waste from
agriculture is partly separately collected and regmh though farmers also bring their
oil waste to collection points that also receiviewmste from other sources. Today oll
waste generated in Iceland is reported under “llazsr waste”, thus making a
distinction between ship-related oil somewhat theoal. It is our opinion that oll
waste from ship should be excluded from wastessiedifor AFF generated waste.

") First edition of Hazardous Waste Report 2002|li8fianefnd Arsskyrsla 2002, Urvinnslusjédur
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Methodology and data collection (Agriculture and Fishery)

In agriculture oil waste is mainly generated bytoas. In addition are the harvesters
and small diggers, though amounts are small. Furitwee, agricultural machinery is

often used for other activities outside farmingslour opinion that only tractors and

tractor-related waste should be considered inioglaib AFF generated work. The

guantity of oil waste may be estimated by consiigthe average number of tractors
used in agriculture, combined with the followingaaeters:

Table A2.1 Oil waste parameters for agriculture

Parameters’ Motor oil Gear and
Hydraulic oil
Liters required for 1 oil change 11 49
Oil density 0,864 gr/ict | 0,896 gr/cri
Waste oil factor (spilling) 30% 3%
Average frequency of oil change per year 1 1/3

1) Parameters have been collected from the pilatysteport made by Austria and
information provided by the Farmers Associatioroefand.

Approximately 6.000 tractors were operational if©20n Iceland. This is based on
the number of actual operational farms at that t{@®und 3.000 farms) and the
average number of tractors used on each farm ¢®tsaper farm).

There are several types of tractors being usedgiitudture with different engine

power classes and each requiring different amoointsotor —, gear — and hydraulic
oil. In order to simplify the calculation, for alractors used in the Icelandic
agriculture an average quantity for the paramgiersented in table A2.1 was used.

Registers on oil waste collected from ships is dop®liudreifing ehf. Though it is
theoretically possible to make a division betwednwaste from cargo ships and
fishing vessels, this is obviously not very praatidn cooperation with the Icelandic
Recycling Fund the total amount of oil waste hasnbpublished in the hazardous
waste report.

Qil filters
Classification
LoW: 16 01 (End-of-life-vehicles and their compdsgn
EWC-Stat: 8.43 (Other discarded machines and egaipprromponents)

Treatment (Agriculture and Fishery)
Waste oil filters, which is generated during maisiece and repairing of vehicles, is
collected in Iceland as hazardous waste.

Discussion (Agriculture and Fishery)

Waste oil filters is only reported in Iceland adatogenerated, registered by the
Icelandic Recycling Fund. Allocation of waste oltdrs to the specific AFF sectors is
not seen as being practical, nor relevant. The odetlogy proposed in the final report
from Austria might be a realistic method to estienttis waste stream for Icelandic
agriculture. This is by taking the average weighoibfilters used for tractors and the
average frequency that the filters are changedaRleryy waste oil filters generated in
fishery, no method could be developed and hashibas excluded from this report.
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Import figures on olil filters might be a way of iesating amounts of waste oll filters,
but in several (remote) places in Iceland eledjris produced by diesel-generators,
typically using the same sort of (bigger) oil fike This makes it almost impossible to
trace oil filters exclusively generated in fishery.

Methodology and data collection (Agriculture)
The quantity of waste oil filters may be estimatisthg the following parameters:

* Number of tractors used in agriculture,
* Average weight of oil filters used,
* Frequency of oil filters change.

6.000 tractors are used in agricult@gee “Used Motor oils”) The average weigh of a
motor oil filter is 0,6kg and 1,1kg for a gear dngalraulic oil filter. The frequency of
filter change is the same as for oil change, raspdyg once a year and every third
year.

Batteries and accumulators
Classification
LoW: 16 06 (Batteries and accumulators)
EWC-Stat: 08.41 (Batteries and accumulators wastes)

Treatment (Agriculture and Fishery)
Batteries and accumulators are collected by scetplmecyclers and hazardous waste
collection points and shipped for recycling abroad.

Discussion (Agriculture and Fishery)

Similar to oil waste and waste oil filters, the amts of collected batteries and
accumulators is reported as hazardous waste onianalabasis. Allocation of this

waste to specific AFF sectors is not possible uridercurrent situation. Therefore a
similar method as used for waste oil might presenealistic method to be used in
Iceland. Regarding accumulator waste generatedshmery, no method could be
developed.

Methodology and data collection
Agriculture

The quantity of accumulator waste could be estichatng the following parameters:

* Number of tractors used in agriculture,
* Average lifetime of an accumulator,
* Average weight of an accumulator.

6.000 tractors are used in agricultgsee “Used motor oils”) The average lifetime of
an accumulator is estimated to be 5 years andrhaseaage weight of 30kg.
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Tyres

Classification
LoW: 16 01 03 (End-of-life-tyres)
EWC-Stat: 07.31 (Used tyres)

Treatment (Agriculture)

Waste tyres or end-of-life-tyres in Iceland aredfdred, recycled or incinerated with

energy recovery. An increasing amount of tyresow shipped for recycling abroad,
but no actual figures proved to be available at m@ment. Shredded tyres are
sometimes used as a drainage layer on landfik,swich is an approved recycling
method under the current Icelandic legislation. Tdudlection of tractor-tyres is

combined with the collection and processing of pteed-of-life-tyres and is not

registered specifically in Iceland.

Methodology and data collection (Agriculture)
The quantity of waste tyres could be estimatedgugie following parameters:

* Number of tractors used in agriculture,
* Average weight of tractor tyres (distinction madeffont- and rear tyres),
* Average lifetime of the tyre.

6.000 tractors are used in agricult¢see “Used motor oils”) The average weight of
a front tractor tyre is estimated to be 15kg and dorear tractor tyre 75kg. The
average lifetime of the tyre is assumed to be #reesas the tractors lifetime or 15
years(see discarded vehicles)

An additional method is by assuming that the nundfemported tyres is equivalent
to the number of discarded tyres. The number ofomegl tyres can be obtained for
the Icelandic Recycling Fund as tyres carry a rigoydevy in Iceland. However,
these data might include tyres from other (noncadfiral) machinery as well.

Discarded Vehicles and Equipment

Discarded vehicles
Classification
LoW: 16 01 06 (End-of-life-vehicles drained of ldgiand emptied of hazardous components)
EWC-Stat: 08.12 (Other discarded vehicles)

Treatment (Agriculture and Fishery)

The most common vehicle used in agriculture istthetor. When discarded they are
left often abandoned some place at the farm, usedpfare parts, or collected by a
scrap metal recycler. Very little is known abowg #econd hand market for tractors in
Iceland, but is assumed to be very small. Almostvahicles used for forestry
activities are owned by farmers and are accourdedrfder agriculture.

The vehicles in fishery such as ships and vessgisrglly have a very long lifetime,
mostly between 25 and 40 years and even longer-oEhfi-vessels are often sold
abroad (e.g. Denmark) for maintenance, repairingdismantled for scrap metal
recycling. A small number of vessels are dismantfedceland, which is done by
scrap metal recyclers.
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Discussion (Agriculture and Fishery)
Discarded private vehicles such as cars are naidered as waste generated by
agricultural or fishery and are therefore excluffed this report.

Information on the use of agricultural vehicleddeland is limited. There are no clear
figures presenting the exact number of tractonsse, though a fairly good estimation
of 6.000 operational tractors could be made basgti@number of farms operating in
Iceland and the average number of tractors usezholn farm.

Data provided by National Statistiidagstofa islandspn the import of vehicles, and

from the National Vehicle Registratiqumferdarstofa)seem not practical as their
numbers also include other agricultural-relatedisleb such as small diggers or
harvesters. Because these vehicles are also useth&r, non-agricultural activities

this waste stream was excluded from this reporty @actors were considered as
end-of-life-vehicles from agriculture.

In fishery an even more complex problem occurs. idally when a vessel is
purchased it is registered in the National Vesssjifter, which is available at the
Icelandic Maritime AdministratioSiglingastofnun islands)n most cases only a few
of the vessels” original parts remain in place waeship is maintained as many new
parts are used. This regards both small partsusgd for machinery, but also large
parts such as a complete new cockpit or bow.

The quantity of waste generated during these éietiviemains unknown. It may even
be questioned if this waste sort should be repouteder NACE B as waste from
fishery. To our opinion it would be better classifi as waste generated by
“manufacturing of machinery and equipmentider NACE DK. Therefore, waste
generated during repairing and maintenance opesatioom fishing vessels was
excluded from the present work.

When fishing vessels are sold abroad, either fpeirgng or scrap metal, they are

taken out of the National Vessel Register. Frons tiegistration estimation can be
made on the number of vessels are actually solobdlior scrap metal. However, the
weight of vessels is typically presented gmoss tonnage'which does not refer to the

actual weight of a vessel, but to its volume. Téason for this is that vessels have
traditionally been a rather difficult object to péaon a scale. Typically, one has to
rely on the Archimedes” Law to determine the weighta vessel. The methods to
estimate the weight of a vessel has been a topidisgfussion among maritime

specialists for many years and has not yet resulteé reliable and accurate

methodology.

Methodology and data collection (Agriculture and Fishery)
The quantity of end-of-life-vehicle waste can rolyglbe estimated using the
following parameters:

* Number of tractors used in agriculture,
* Average lifetime of a tractor,
» Average weight of a tractor.

Based on questions direct to agriculture spectadistaverage lifetime of a tractor has

been estimated to be 15 years. A tractors weighevdetween the different types
used, though an average of 5 tons per tractor sesatfistic.
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During this pilot study no appropriate methodoldgyestimate the amount of end-of-
life vessels could be developed. A rough estimaopresented based on number of
vessels sold for scrap metal, combined with thegistered gross weight. Further
investigation will be required to present a moreusate method.

Discarded equipment

Classification
LoW: 16 02 (Discarded equipment and its components)
EWC-Stat: 08.43 (Other discarded machines and eqeit components)

Treatment (Agriculture and Fishery)

Discarded equipment is collected for recycling ¢pta or metal), landfilled or
incinerated with energy recovery if burnable. Mioslders keep the old equipment for
spare parts that can be used for repairing.

Discussion (Agriculture and Fishery)

In fact, there is very little known on the genesatand treatment of equipment waste
from agriculture or fishery. In order to collect reoinformation visual or
questionnaire survey might present a possible isoluDuring this pilot study it was
not thought possible or relevant to develop a $jgatiethodology to assess this waste
stream.

Discarded Working Materials

Ammunition
Classification
LoW: 16 04 01 (Waste ammunition)
EWC-Stat: 02.22 (Waste ammunition)

Treatment (Agriculture)
Ammunition waste e.g. empty cartridges are typjcadift in the field, but are
increasingly collected and brought to waste calbecpoints by hunters.

Discussion (Agriculture)

During this study no possible or relevant methodggleould be developed for this

waste sort. According to sources as the Nature €wason Agency and hunting

organisation in Iceland, the amounts of ammuniticeste is assumed to be very
small, even less than 100 kg/year. Based on owrtiag threshold, ammunition

waste was excluded from this pilot study.

Fishing nets and lines

Classification
LoW: 02 01 04 (Plastic wastes (except packaging))
EWC-Stat: 07.42 (Other plastic wastes)

Treatment (Fishery)

Though some of the waste from fishing nets andlindceland will be left in the sea,
this waste is generally brought ashore to speabéding points in harbours. After
collection, parts and materials suitable to be edugre removed and the remaining
plastic or nylon is send for recycling or landfill.
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Discussion (Fishery)

In Iceland an agreement has been established betiweeational authorities and the
fishing industry, implying that as set recyclinggets for fishing gear and —nets are
met, there will be no recycling fee levied on thpseducts. The recycling target that
was set for fishing nets is 45% by 2006, 50% by72&3d 60% by 2008.

Methodology and data collection (Fishery)

The Icelandic Recycling Fun@Jrvinnslusjédur)and the Federation of Icelandic
Fishing Vessel Ownerf_andssamband Islenskra Utvegsmanoajried out a study
where the types and amount of fishing nets uselddtand were investigated. This
study presented the amounts of plastics, metalctinelr materials used for fishing
nets. The results where used to set a recyclimgtdor fishing nets and — gears, see
above. In addition, the quantity of fishing netsl dines that are actually recycled can
be obtained from the only plastic recycler situatetteland. A negligible amount of
fishing nets is incinerated with energy recoveryceland.

Rock wool substrate
Classification
LoW: 01 04 99Wwaste not otherwise specified)
EWC-Stat: 9.12waste of naturally occurring minerals)

Treatment (Agriculture)

Only a few greenhouses in Iceland use rock wodudsstrate for growing plants.
When discarded, the substrate is generally laedfilas it cannot be used for
composting e.g. due to the presence of nylon striogts and possible contents of
plant-pathogens. Rock wool pots are used as wdlbam reused between 2 or 3 times
before they are discarded and landfilled.

Discussion (Agriculture)

Rock wool substrate could be classified as insutatnaterial (Low: 17 06 04 or
EWC-Stat: 12.13), though it should than be labetisdMixed construction waste”
Taking into consideration the use as substrateatilsl rather be labelled agegetal
waste of food preparation and produc{&€WC-Stat: 9.12 or Low: 02 33 99). A
classification according to the EWC-Stat seems rfeosiurable. However, amounts
used in Iceland are very small, thus making rockolwaesed in greenhouses an
irrelevant waste stream.

Methodology and data collection (Agriculture)
The amount of rock wool waste may be estimatedgusia following parameters:

Table A2.2 Rock wool substrate parameters for adftice

Parameter

Area of greenhouses using rock wool as substrate 2004nf

Average thickness of rock wool substrate 0,08 m
Average density of rock wool substrate 60 Rg/m
Average lifetime of rock wool substrate 2 year
Average volume decrease per year 20 %

* Parameters based on final pilot study report fréwstria and data
from the Farmers Association of Iceland.
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The parameters as area and thickness were usadctdate the total volume of rock
wool used as substrate. Combining the volume whith rock wool density, yearly
volume decrease and average lifetime, the yeaslyadiled quantity can be estimated.

Construction and Demolition Waste (C& D)

=
o
o
o

Classification
Low: 17 02 01 (Wood)
EWC-Stat: 07.53 (Other wood wastes)

Treatment (Agriculture)

Wood waste, generated during construction, repadt @emolition of buildings is
either reused as material or collected with othepavwaste and incinerated with
energy recovery, recycled or landfilled.

Discussion (Agriculture)

Wood C&D waste should not be allocated to NACE Aobut rather to NACE F as
“Construction. Wood waste from C&D was therefore excluded frdmse waste
statistics.

Concrete and bricks
Classification
LowW: 17 01 01 (Concrete)
EWC-Stat: 12.11 (Concrete, bricks and gypsum waste)

Treatment (Agriculture)

Most of the buildings used in agricultural are laftandoned when they have no
further use. If demolished, the concrete and brieke landfilled or used as
construction material for road building.

Discussion (Agriculture)
Similar to wood waste, concrete and bricks shoeldlbssified as waste under NACE
F. Concrete and brick from C&D were therefore eselli from these waste statistics.

Greenhouse plastics

Classification
LoW: 17 02 03 (Plastic)
EWC-Stat: 07.42 (Other plastic wastes)

Treatment (Agriculture)

Greenhouse plastic is used in horticulture for ttmstruction of small sized
greenhouses. When discarded it is typically cadiéavith other waste generated by
greenhouse activities and landfilled or incinerated

Discussion (Agriculture)

According to greenhouse owners, greenhouse plastised between 2 to 4 years
before it has to be renewed. However, during uriptaole circumstances such as
strong winds, the plastic has to be renewed motenofBased on the domestic
production and import figures, greenhouse plaststes has been estimated to present
less than 1 ton each year. This amount is beloweporting threshold and therefore
was excluded from these waste statistics
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Greenhouse glass

Classification
LoW: 17 02 02 (Glass)
EWC-Stat: 07.12 (Other glass wastes)

Treatment (Agriculture)
Greenhouse glass is used for windowing in greerd®ugVhen discarded it is
typically collected with other waste generated bgeghouse activities and landfilled.

Discussion (Agriculture)

Based on visual surveys and questions directed renfpouse owners it was
concluded that this presents a very small wastastr No exact amounts could be
estimated, though one may assume that they are livae our reporting threshold.

Therefore this waste stream was excluded from tivasge statistics.

Household and Similar Waste

Household waste
Classification
LoW: 20 03 01 (Mixed municipal wastes)
EWC-Stat: 10.1 (Household and similar waste)

Treatment (Agriculture, Forestry and Fishery)
Household waste generated in agriculture and fgréstcollected by municipalities
or in order of them and finally landfilled or in@rated.

Household waste generated on ships may, accordittgetMARPOL Convention, be

disposed at sea. Household waste brought asharellested with other generated
(household) waste and landfilled or incinerated.h#is been estimated that the
production of household waste on ships is arouBklglper person per day.

Discussion (Agriculture and Fishery)

The amounts of household waste generated per persagriculture are assumed to
be somewhat higher than from regular householdsezthby the farm-related tourism
and recreation activities at farms. According to opinion(see par. 3.2.3household
waste generated by agriculture and fisheries shbalexcluded from these waste
statistics, as it is accounted for in municipal i®aggistration.

Methodology and data collection (Agriculture and Fishery)

In order to present an indication on the importaoiciis waste stream, an estimation
based on the average quantity of household waskragied per capita and the number
of people working in AFF seems to be the most sdéalmethod.

The Icelandic waste statistics show that in 200Quiad 72.000 tons of mixed
household waste was generated by 287.559 inhaditdmis presenting 250 kg per
capita. In the same year, around 6.000 people werking in agriculture and 5.300
in fishery(excluding fish processing)
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1) Whole un-gutted fish,
2) Percentage of guts and cut offs, all gutted withdhea,
3) Total fish catch in 2002, excluding shellfish, ia@33.965 tons,
4) No conversion factor found, estimated based on @eera

-61 -

Pilot Study on Statistics on Waste Management in Agriculture, Forestry and Fisheries in Iceland UsTt
ANNEX [Il = WASTE CALCULATIONS
Calculations for Bio-organic waste
Table A3.1 Livestock and other animal effluent picithn, Iceland 2002
| Type of Animal Number of Urine Manure Months Manure Urine
animals® | Factor?2“% | Factor??% | Housed Production Production
m/mnd | kg/mnd | m¥mnd | kg/mnd (hgijnsse o (;(;r;) (h:)(ijnsse d) (;c;nasr)
Cattle, of which: 67.225
Cows 25.508 0,30 300 0,8( 64( 8 130.601 195)901 2261| 91.829
Beef cows 1.298 - - - - - - - - -
Heifers 6.395 - - - - - - - - -
Dry Cattle / Steers 17.350 0,2( 20( 0,40 320 ¥el.4 66.624| 27.760f 41.640
Calves 16.674 0,05 50 0,15 12( 16.007 24.011 06.6710.004
Sheep (Ewes) 376.110 0,08 3( 0,10 80 7 210/622 0&61. 78.983| 135.400
Horses 71.267 0,15 150 0,4% 360 5 128.281 307(873.456 | 128.281
Hens® a"*) 160.537 - - 0,05 40 12 7.706 7.706 - -
Pigs 4.075 0,10 100 0,05 40 12 1.956 1.956 4.890 89(4.
Mink® 33.751 - - 0,01 8 12 324 324 - -
Foxed 3.333 - - 0,02 16 12 64 64 - -
Subtotal| 539.976| 965.525( 232.972| 412.043
*» (B) © (D)
Total production in 2002, of which: 1.377.568 tong + D)
Produced when housed 772.948 tons C)
Produced when grazing / on the field 604.620 t@s D) - (A +C))
1) Data source: Icelandic Statistics 2003,
2) Data source: Handbdk Baenda 2005, Farmers Associatidceland,
3) Waste factor is per 10 animals,
4) 1 nt of Urine = 1.000kg / 1 fhof Manure = 800kg,
5) Manure factor from "Hens’ is reported as slurryttac
Table A3.2 Fish residues generated in Icelandtuefiies 2002
Fish species Fish catch” | Conversion | Waste Fish residues
tons factor ? factor tons
Cod 238.324 1,15 15% 35.749
Haddock 41.698 1,15 15% 6.255
Saithe 32.947 1,18 18% 5.930
Redfish 116.297 1,18 15% 17.445
Catfish 15.043 1,18 15% 2.256
Herring 287.663 1,25 25% 71.916
Capelin 892.405 1,18 15% 133.861
Whiting 259.157 1,08 8% 20.733
Total generateds) 1.883.534 tons 294.144 tons
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Calculations for other sector-specific AFF waste

Table A3.3 Sales and transport packaging wasteraéee in AFF, Iceland 2002

Glass | Wood Plastic Paper & Cardboard Metal

x tons sales transport sales transport sales transport sales transport

Total packaging waste generatgd 6.453 7.473 9.4P8 .90 8.837 12.798 785 427
Packaging waste in kg/capita 22 n.a. 33 n.a. 31 n.a. 3 n.a.
Generated in agricultur@ 135 ?2? 197 1.615 184 ?2? 16 ??
Generated in fisherie¥ 119 300 174 120 163 ?? 14 ??
Subtotal 254 300 371 1.735 347 ?? 30 ??

Total generated in AFF 3.037 tons

1) Total number of inhabitants in Iceland 2002 w8%.859,
2) Employment in Icelandic agriculture in 2002 wér800 employees,
3) Employment in Icelandic fisheries in 2002 weR9B.employees.

Table A3.4a Tractor waste — Used motor oils, Icdl2002

Parameters Motor oil HB%?ZLﬁSgn
Liters required for 1 oil change 11 49
Oil density 0,864 gr/cth | 0,896 gr/cri
Waste oil factor (spilling) 30% 3%
Frequency of oil change per year 1 1/3
Number of tractors in use 6.000
Liters of oil changed 66.000 98.000
Liters of ail, after spilling 46.200 95.060
Subtotal 40 tons 85 tons
Total generated 125 tons

Table A3.4b Tractor waste — Batteries and accunouaticeland 2002

Parameters

Average lifetime of accumulator

5 year

Average weight of accumulator

30 kg

Number of tractors in use

6.000

Number of accumulators discarded

1.200

Total generated

36 tons
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Table A3.4c Tractor waste — End-of-life-tyres, &l 2002

Parameters Front tyre Rear tyre
Average lifetime of tyre 15 year 15 year
Average weight of tyre 15 kg 75 kg
Number of tractors in use 6.000
Number of discarded tyres 12.000 12.000
Subtotal 12 tons 60 tons
Total generated 72 tons

Table A3.4d Tractor waste — End-of-life-tractorsgland 2002

Parameters

Average lifetime of tractor 15 year

Average weight of tractor 5 tons

Number of tractors in use 6.000

Number of discarded tractors 400
Total generated 2.000 tons

Table A3.5 Rock wool substrate waste from greerdsuseland 2002

Parameters
Area of greenhouses using rock wool as substrate  2004nt
Average thickness of rock wool substrate 0,08 m
Average density of rock wool substrate 60 Rg/m
Average lifetime of rock wool substrate 2 year
Average volume decrease per year 20%
Total discarded per year 121°m
Total generated 7 tons

Table A3.6 Household waste in agriculture and fise Iceland 2002

Household
Parameter waste
tons
Total household waste generaféd 75.000
Household waste in kg/capita 261
Generated in agricultur@ 1.500
Generated in fisherie8 1.325
Total generated 2.825 tons
1) Excluding waste that has been collected forclyg or recovery,
2) Total number of inhabitants in Iceland 2002 w8%.359,
3) Employment in Icelandic agriculture in 2002 wér800 employees,
4) Employment in Icelandic fisheries in 2002 we08.employees.
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ANNEX IV — EXCISTING DATA SOURCES

Hagstofa islands
Statistics Iceland

Statistics Iceland is the National Statistical ilns¢ of Iceland and was founded in
1914. The legal basis for Statistics Iceland asdvibrk is the Act of 1913, as well as
other acts on official statistics, the Act and @taé on the Central Government
Administration, the legislation on civil registrati and the National Register of
Population and other legislation. Statistics Icdlahso operates in accordance with
the United Nations Fundamental Principles of Oé#ficStatistics, the European

Statistics Code of Practice as well as the ActhenRrotection of Privacy regarding
the processing of personal data. Furthermore 8tatilceland has laid down its own

Rules of Procedure for Treating Confidential D&#atistics Iceland is divided into

four divisions — resources and services, socidissitss, economic statistics and the
National Population Registry:

« TheResources and Servicdwision is responsible for support of and sersice
for the operation of Statistics Iceland,

» The division ofSocial statisticcomprises four departments as: Education and
culture, Labour market and Social statistics, Pajoh statistics and Wage
statistics,

» The division ofEconomic statisticeomprises five departments as: Business
statistics, Public finances and sector accountstergal trade, National
accounts and Price statistics,

* The National Population Registrgathers and registers data on births and
deaths, personal names, marriages, divorces, addretc.

Statistics Iceland was responsible for the admtiste registers of enterprises until 1
July 2003 when those tasks were transferred tantieenal Revenue Directorate. The
present organisation chart of Statistics Icelareffesctive as of February 2006.

More information can be found anwvw.statice.is

Baendasamtok islands
Framers Association of Iceland

All farmers are members of the Farmers Associatadniceland, which was

established in 1995 when the Agricultural Socidtyceland, tracing its origin to the
year 1837, and the Farmers Union were amalgamatesne organization. The basic
units of the Farmers Association are 15 districticadfural associations and 13
sectional producers’ societies. These organizatiognge 48 members to the
Agricultural Assembly, which is the highest autlypf the Farmers Association. As
well as representing the interests of farmers actature at large, the Association
supervises the enforcement of many laws, such @sethoncerning agriculture and
animal breeding. It also provides advisory servigesall spheres of agriculture,
together with the district associations - and pguéites in policy making as well as
providing information to Government and public aarthes.

More information can be found amvw.bondi.is
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Urvinnslusjodur
Icelandic Recycling Fund

In recent years, understanding has increased ofrfem@ssary it is to gain control of
the growing quantity of waste that has accomparnathy's consumer society.

Demands are placed by individuals, municipalitiesl dhe commercial sector on
systematic solutions for waste and on products catsing damage to the
environment. At the level of the European Econosiiea, rules with this objective

have been set for the Area as a whole, as wellyatd governments of individual

member states. These rules build on the "polluggyspprinciple”, meaning that

whoever causes waste should pay for its reuseyeegmr disposal. The trend is

towards shifting responsibility to an ever greagstent onto those who put the
product on the market, regardless of whether threynaanufacturers or importers.
This is referred to as "producer liability". Iceths authorities have set the goal of
systematically reducing waste formation and chdmgelwaste into reuse and

recovery. The Act on Recycling Fees was passechieffort to achieve this end,

charging the Icelandic Recycling Fund with creatoogducive economic conditions
for reuse and recovery, lowering the volume of waging into final disposal and

ensuring the proper disposal of hazardous substance

More information can be found emvw.urvinnslusjodur.is

Siglingastofnun islands
Icelandic Maritime Administration

The Minister of Transport and Communications is poesible for centrally
administrating maritime, harbour and lighthouseaiadf except where otherwise
provided for in a different law. The Minister ofairsport and Communications shall,
upon receipt of a report from the Maritime Counappoint a Director General of the
Icelandic Maritime Administration (IMA), for a pex of five years at a time. The
Director General employs other personnel to the idistration. The IMA, with a
staff of around 70, handles numerous activitiethenfield of maritime administration
and supervision, such as operation of lighthouseb reavigational systems, vessel
registration and supervision of ship surveys, magmind certification. The IMA also
conducts research into ship stability and ship &adoour security and harbour
development, coastal changes and coastal protection

More information can be found amvw.sigling.is

Landssamband islenskra Utvegsmanna
The Federation of Icelandic Fishing Vessel Owners

The Federation of Icelandic Fishing Vessel Ownéis)Y was founded on January
17th 1939. The founders’ purpose was to represéefdelandic fishing vessel owners
in one unified organisation in order to safegudrdirt mutual interests. The main
functions of LIU are to speak on behalf of fishwmgssel owners, promote progressive
developments within the field of fisheries, negwisalaries and catch premiums with
the trade unions and to look out for the econofimencial, legal, technical and social
interests of fishing vessel owners.
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The organisation represents fishing vessel ownerganised in 11 regional
organisations which together form the LIU. The AahGeneral Meeting of LIU
elects the 15 member Board of Directors. The bagpbints 5 of the directors to
form the Executive Board of LIU under the leadgosbi the Chairman. LIU places
considerable emphasis on presenting the viewpaoihits members to the Icelandic
legislature and the executive branch of governnamt endeavours to study and
follow up issues of concern to the fisheries whigh be dealt with by the various
government institutions. The organisation employspacialised staff to assist in
meeting its objectives. In addition to the chiefeeutive, these include a staff
economist, an advisor who assists members in opgrainder the rules of the
Icelandic ITQ system, a specialist in marine te¢ébgy and a population ecologist
specialising in fisheries biology and environmeingates.

More information can be found emvw.liu.is

Skograekt rikisins
The Icelandic Forest Service

The Iceland Forest Service (IFS) was establishe@d9@7. It is the state forestry
authority in Iceland and is under the Ministry ofrfculture. The IFS manages over
40 national forests throughout Iceland, totallifgpat 7000 ha or 5% of Icelandic
forests and woodlands. The national forests empldull-time staff of around 30

people. Until recently, the IFS was the main preauf tree seedlings in Iceland, as
between 1950 and 1990 the main emphasis of theviksSon afforestation through
planting. Tree planting has now become a minor pAlES activities and seedling
production has been privatised.

More information can be found amnvw.skoqur.is

SORPA
Waste sorting and bailing plant

Solid waste and solid waste-disposal are promimerdern urban services throughout
the industrialized world. Iceland has close to B00.people, about 186.000 (62%) of
whom live in Reykjavik, Iceland’s capital and itdj@ning municipalities. Since
1991, The City of Reykjavik and six other municipi@é have coordinated their solid
waste disposal through an independent firm name®FS) which these seven
municipalities jointly own and run. Municipalitiesith ownership are: Reykjavik,
Kopavogur, Hafnarfjérour, Gardabeer, SeltjarnarMissfellsbaer, Bessastadahreppur.
The formation of SORPA received a strong push fromreased debate on
environmental issues. Simultaneously, its formatias influenced by an Icelandic
government policy issued in the early 1990s to cedsolid waste, step by step. The
most densely populated area, which is in and arth@dCapital, had already induced
problems in waste disposal that had to be dealt. \@pen waste areas at city borders
and areas with unsorted waste covered by thin dagérearth had been the only
options. Aesthetic problems were obvious, pollutmndent and recycling absent.
SORPA was designated to tackle the problems. SORRBA’4 employment positions.

More information can be found emvw.sorpa.is
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ANNEX V — ICELANDIC WASTE MANAGEMENT

Waste management in Iceland 1970-2004
Since the 1970s Iceland has made considerable ga®gregarding waste
management. The main treatment option in the 1Q&3sopen-pit burning, resulting
in many widely dispersed small open dumps emitsimpke(see figure A5.1)

Figure A5.1 Waste management in Iceland 1970
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In the 1990°s the obvious disadvantages of widglsead uncontrolled open-pit
burning had been recognized. Therefore, many mpatities installed incineration
tanks, typically concrete “boxes”, preventing wagtem blowing away, but still
resulting in incineration at relatively low tempenas. At the same time landfill

became more commdgee figure A5.2)

Figure A5.2 Waste management in Iceland 1990
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In 2000 open-pit burning had gradually been stampatl as being no longer
acceptable. Instead, landfill became the most comwayy of final treatment, but also
some (small) incineration plants were built, sorhevbich boasted energy recovery.
Furthermore, recycling options became more vialae, a result of increased
cooperation between local authorit{gse figure A5.3).

Figure A5.3 Waste management in Iceland 2005
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Waste management in Iceland has gradually becoméusiness activity.
Establishment of collection systems and sites hested ways for public and business
to dispose of their waste in a sound way.

Waste treatment facilities are now fewer than earind those remaining have
increased in size, due again to increasing co-tipardetween local authorities.
However, despite an almost two-fold increase inrdwmvery of waste over the past
10 years, the quantity of waste bound for permatemdfills has not diminished.
Today around 70 per cent of municipal waste i$ gtiing to landfill, only around 3
per cent is incinerated with energy recovery, a@@@r cent is recycled or recovered
by means other than incineration with energy repgveneaning total recovery is
around 28 per cent of the total generated waste.

New legislation
Law no. 55/2003 on Waste Management was designaddoess the more stringent
demands on contemporary waste-management. Thetiobje€ the law is to decrease
the quantity of waste by preventing generation @fst®, increase recycling and
recovery and reducing the quantity of waste depdsit landfill sites.
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Based on law no. 55/2003, the following three neagufations were issued to
implement the landfill directive (1999/31/EC) andhet incineration directive
(2000/76/EC):

* Regulation no. 737/2003 on treatment of waste,

* Regulation no. 738/2003 on landfill of waste,

* Regulation no. 739/2003 on incineration of waste.

The Waste Management Law no. 55/2003 and Regulaton737/2003 on waste
treatment interpret the following EU targets intelandic law:

1. To reduce the total weight of organic householdtevés be landfilled by 25
per cent by no later than 1 January 2009, by 50ceet by no later than 30
June 2013, and by 65 per cent by no later tharuB8 2020,

2. To reduce the total weight of other organic wasigch as biodegradable
organic waste to be landfilled, by 25 per cent byater than 1 January 2009,
by 50 per cent by no later than 30 June 2013 an@Sbger cent by no later
than 30 June 2020,

3. To recover packaging waste by between 50 per ceatrainimum and 65 per
cent as a maximum by weight, to recycle betweep&bcent as a minimum
and 45 per cent as a maximum by weight of theitptaf packaging materials
contained in packaging waste, with a minimum ofpEs cent by weight for
each packaging material, all on a yearly basis,

4. To reuse and recover end-of-life vehic(Ef.V) by no later than 31 December
2005 by 15 per cent as a minimum, and to reuseesuVer the average total
weight of vehicles by 20 per cent as a minimum,

5. To collect and treat in an appropriate way an ayeraf 4 kilos of Waste
Electrical and Electronic EquipmefWEEE)per capita annually.

Regulation no. 737/2003 on treatment of waste mtietocal authorities responsible
for collection, handling and treatment of municipalste.

In addition, the Regulation no. 738/2003 providasd ban on disposal by landfill of
a range of materials including metals, end-of-lighicles, liquid wastes, hazardous
waste, contagious and radioactive medical wasteyaesd.

The ban on landfilling of tyres will take effecbofn 16 July 2006, but until then it is
allowed to landfill shredded tires. By 16 July 20@8 landfill operators must either
comply with the regulation or shut down their opierma

It is expected that in response to the new law ragdlations on waste the costs of
waste management will further increase. The lawsB®2003 on Waste Management
provides for the setting up of a special CoordoratCommittee to monitor the

Implementation of Laws. The role of the Committee amongst other things, to
monitor the compliance of the law, assess the effsttiveness of the programme
and, if necessary, ensure funding for the progranmntiee future where needed.

Regulation no. 737/2003 on treatment of waste mtietocal authorities responsible
for collection, handling and treatment of municipaste. Several municipalities there
operate cooperative (regional) waste treatmentlittasi In the capital area of
Reykjavik this is managed by SORPA, a company ownedeveral municipalities
(covering around 62 per cent of the total Icelandipulation).
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SORPA also operates eight container parks and bbecton points (where the

public sort and deposit their own waste) in cityntces. The public and small

operators can take a wide range of recyclable itenthe collection points free of

charge. However, private individuals pay to drop wéste at the collection points

which is not collected by the municipalities, swh building waste, garden waste,
rubbish arising during house purchase, waste agsociwvith vehicle repairs, waste
associated with pets, etc. From the collection tspithe material is taken to the
SORPA consolidation and baling centre in Gufuneerehit is sorted for either

recovery or disposal, typically for landfill in Alhes. Larger companies may take
their (bulk) waste directly to SORPA.

Companies that bring their waste directly to theisg centre in Gufunes have to pay
a gate fee depending on the amount and type ofewasth exemption for those
materials subject to the recycling fee, which cardopped off free. The gate fees at
Gufunes are as follows (effective 1 July 2005): I1S)&5 per kg for newspapers and
magazines, while it costs ISK 3.24 per kg to dripwiting and computer paper. The
rate for mixed waste is ISK 9,11 per kg and forkbulixed waste ISK 13,15 per kg.
However, for economical and environmental reascDRBA pays the waste holder
up to ISK 5,42 per kg for sorted corrugated cardthoaady for recycling and also for
sorted plastic film up to ISK 12,45 per kg, dep&gdon the amount brought.

It is expected that the costs of waste managemeéhtise in response to the new
waste law and regulations. To predict and managesased costs, law 55/2003
provides for the setting up of a special CoordoratiCommittee on the
Implementation of Laws. The role of the Committee amongst other things, to
monitor the fulfilment of targets, assess the edfgetiveness of the programme and,
if necessary, ensure unimpaired funding for thgmamme in the future

National Waste Management Plan 2004-2016
Law no. 55/2003 on Waste Management stipulates tti&tUST must draw up a
National Waste Management PlatWyMP). The (first) NWMP was released in April
2004.

The main objectives of the National Waste ManagerRémn are:
» Compliance with the “polluter-pays” directive,
* Obligation on local authorities to submit annuapaes on quantity and
composition of treated waste,
« Compulsory management of asbestos, hazardous aradieontaminated soil,
* Managing waste within national borders where it esa&conomic sense,
« Creating the most cost-effective conditions possibt the recycling of waste.

The following timetable applies for the implemerdatof the Programme:

e From 1 January 2006, a minimum of 85 per centldElY/s must be reused or
recovered (in addition, a minimum of 80 per centha&f average weight of the
vehicles must be either reused or recycled),

 From 16 July 2006, ban on the landfill disposaltyes, both whole and
shredded,

e From 1 December 2006, a minimum of 4 kg of WEEES gagpita must be
treated appropriately,
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e From 1 January 2009, organic household and in@dlistvaste going to
landfills must be decreased by 25 per cent, conap@réhe amounts produced
in 1995,

e From 1 July 2013, organic household and industkiaste going to landfill
must be decreased by 50 per cent, compared taortberds produced in 1995,

* From 1 January 2015, the reuse and recovery of Eh\st be at least 95 per
cent (85 per cent of the average weight of ELVs tnhes either reused or
recycled),

 From 1 July 2020 organic household and industriaktes going to landfill
must be reduced by 65 per cent, compared to theisnproduced in 1995,

* The Plan also includes the new provisions of thelitdctive 2204/12/EC of
11 February 2004 amending Directive 94/62/EC orkaging and packaging
waste: the Icelandic government has to make pavssi for the
implementation of this directive before 2013 anéxpected to give its waste
management operators up to 3 years to meet theagpirements.

In order to meet the targets of the National Wadsmagement Plan, the recovery of
organic waste, packaging waste and WEEE has teasersignificantly. Although it
is feasible to recover organic waste by means efggnrecovery, if the 6 relatively
small incineration plants in Iceland continue teeigie on current efficiency levels,
recovery of organic waste will have to be increassd other means, e.g. by
composting or anaerobic digestion.

Regional Waste Management Plans
Based on the NWMP, local authorities have to dravand activate local (or regional)
waste management planRWMBP by 1 April 2005, elaborating on how the
municipalities will comply with the objectives dig national plan.
Guidelines for local authorities making their loqgdans were released in October
2004. The national plan and local programmes wallréviewed every 3 years. The
key factor in monitoring the success of the RWMHM e the collection of more
reliable and accurate data on the quantity andityuzfl waste that is generated on a
local (regional) level. Despite improvements inadabllection over the past few
years, there are big local differences in qualitydata that hamper effective policy-
making and regional co-operation. Therefore, thst fiegional waste management
plans of 2005 had to focus especially on data ciidie.
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