m FREABERMEAERARBARSS
mz/?§x, (HBMA . )

AHERERBEMREETREIK
B KRENBERAREZE

RA MM TR EE
i A B #% 8k MEE
# g HEE MIKX

, BERE Ly x HR S
HARAER/E(F)A4C| HBABWM s 58208158

- RRM | peal i +4+-AE8

1

=

e )
/c0q705753 )




AR B RS B

HERESL2H MAEARBAFVREILTRONERKREN LM EBREE

BB E EMAM L THIRRRREE

BB AL/ BRAE/ RSB R B/EER/BIRE RUE/ AT B/EIRE

BB 0FIABEI0F9AI158

Ol PR X i Bl 4R %
(2. X e &
(B.AEATEH

L4 23 E4+4E4
[15. EAMME# o9

LB E
(06, 2 LaiMas
ERT i
. 7. Re#E - BR:JOAFEEETENTE DJOUsSb BB %
e BUAREAXEHAAE (JONEEAMS [1O&KITH
AR SRR RAENE [JOAN T MMAEIIEE AL
RAEE S EARET T
(8. B2 ER
o OR&xmamMesn Do 56 (ASESELSGR)
i (RE#E  BHE: (ABEHERLBE)
EHEL
OfA=ER
‘5’;{‘,3}5 .

— -~ HEANEE MM RERNE  FEAE TRERMERER, -
S RMITRELZATHIELABINET  HEREER T EARAK G EITRF -
ZCFEHMHERANLAREREE _EANTA




AL B R E R LB RO B K B AR IR S
— ~ B E A
At EKRAEBEAATER
BN R
ARBBEBRINELREZE  RBEAAF  GENTEXE  IH
R~ EX-GLBEREREAERFETEALET A £8
AEREARMNBASLBAANERRRIE R - BF A48
REF -
(=) ERAFEAEKREE (M)
1~ BXAHGELFEMENE  AREZBEABMEER
FHARZWBE LT ERRREGY  EASHAETER
BATAEY  MBAAMEMERHRER - ,
2 AREHEEWRLEEBRBERKRERE b FREET
Bz EKERAAA —RRBBREGRZRN  A—HS
MEGFRFWFTRE  AHAGERYH BRI AN R
EERAR > KHBRATHEFZENBEA - aINFHELR
AHHRASMAAANEBEEERF - QBREIMEL
BASKBEEHHCEAKR  BERAG RN M
PR FE S AN T AR BIE B IUERA NGB RS
B AR EREGFRAERS  RFEHEHOH AL
Mo RIBRAEMERRALE - HRE LGB K
R > REAMEREMN KRB EREIERIZHEITHK -
H s



1@ o

MACRIE R A2 ARG RN BHERKREEA
HEHEHLa+ o ERBAT AR+ URE -
BAGMA_FwE =+ A B EREFRGA - FK
FIREAE °
HEGREFRXEENE » BT ENRE I RIEXMK
o HBRIEHRR -

o RIZHMRRIAF > HEAKERE - LRI oM@ £

E&mEHEET 0 24 COD(ng/L)REHR » AB(FEkE
1600 CMD) ey 1600 s 32 £ 100 » B A (k€ 1200 CMD)
# 2000 &3 % 100 - C B (At 2 1200 CMD) & 700 se 32
270 DA(FE%kH# > AEKE 400 CMD) & 25000~35000
RITE 1000(HEFKRER) °

(D) FEF LB E R4 BAR B AL B

1 -~

HEALERAREF)
REFREANLAT—BERLERKERG  FLER
25 Z & Mr. Helge Andreassen H @iE4% > B EZHRE
EMEFEHRAR ORI EGHR  BRBRAAMBEAR
BER ZFRAASP I FLGHERERS  RUEBH
B EE T o KAEBHLRTZBEW B K I H FTRRHE
BHEEMBELHEME—FTHERIR > TEFEZEAL
B AL > Mr. Andreassen & # B B 448 % R AR
RETFEFBRTRE -

1\



2 N
(DAL RLEHRAHAUEOTEFINE  tEEEH A A

4 B F 32 (Waste 2D (4 =)

DRARBRETREAN PHEABRELLDITOE
¥ BEEEWALENA-T_BER BEDHH
EAXZRRAERNPI 4w REIM=—+=

%> TENFI—FTZ=% EHMII—=%  BKREIZHK
—0O% > MERNIIIIANI o — AN EF AT BBED

 AABHEN HI—AAANERLIBETR 28

RABIPIGBEMEALEERERIAER -

CALFN S TLEEEREY S P TI L EXL 'S

XA REIEAS BAIBREMASNTEIOT I =
+m9% i — =% - £_O0wF55 - L AEE
FERFNtTwHZEkE AT SR EEHEOKE
BAENOY  TEEZHNTE  (CREZEOALTE
% FREEEZFM=T2% REHEBEEZH—TEY -

()AL YBEMFELIEHETE A H M (local

authority) > B EFAEBREMHETRRREIF - 51
MM EEF RS EBREMEEXRRI o LR
BRENMELRRABES o AR AMKE L ITEEEH
% > wFH H 4 (local council)B v 45428 7 i W -84
SMMBEMTENER T FHERITE > EERER
HRAHEIEEZE - I B e EEIER

WEBEHETEE -

3



W07 BE AR ] B BRI -
BMEBEMREFE -
HRERRTEHTHREEFNERSLE -
BREMEE FHIT R E A

()AL ENEE G AARESHPITTE

(instruments) * %o g4 (Taxes) ~ ¥ & (charges) - ##

fk (subsidies) & i F) #) 3% (agreements) % - £ T4l

BRENMRAZREZHNEOURARAEANIEL  REE

BT HRICEZMEW  FRAHBEDHERARSY

(=25 DKK ) > #4(=wODKK,#)%kz * M@

EIA] A e

(5) U RAAEEWEE N L (Waste 2D P » AR ZEH

EBRENMEERBOES S @OHE
Y BEE 4 & 4 (To prevent waste) | &L — 11459
ROBEMELENFTHURBEMHABEBFNRA - 2
R ELFE YL -

. ¥iBEEHEW BRARLBEEHHOREZENT
W% AZERRBIFRETHREDER - AEREK
B aORMOE BB  BUBREEY
(foundry) ~ A&#t(scrap) - EF R E LB EMRAEE -
KEREMREASE  EREBRNRINEELYH
BBAEAAFSEREBENAEEHTHER - &£
Waste 21 FHIEAMAEETEY ~ 88 -~ &4k ~PVC~ &

4



TRAG  BEREAZHRITHEZME RS
RiBH S ZE LR A ERUTTRIE - A5 B AEH
frhm o BREERESRE  E2XZABENT
HoAwHit ERARTRAZER S BEHEHSL
B E EX 5 FRAEEHK  FEAOKER
REZGCAHRAFAETER - AURARLE  £ZRE
EBREHFRAREGM TR AARBENGRER
fig o R ZRERE_OO—FRILALEBEEZNMT
> (Denmark Waste Center) » st &£ E £ W4
&AM AL o Te i A B MR % -
BEAHERL—ENABEDREZMNER TS
sb P A 1 B R B AR TR E H RN BT R B ¢
BENRIEZEZKE

3 ~ Kalundborg 4 #& £ 4 1 ¥ & (Industrial Symbiosis) (Mt
w9 )
(1)Kalundborg & B £ A T XEREEXAAENEHEY
BREDERBHMAGRS  ZHEREFRAFELLY
B - LA ZATERGARARLZREARAL
8] & Kalundborg W Artarg, » B TSR ~ b ~ &
B~ BFERRREBALBSREEFTNNE -
(2)ELECHHERBERRITEDNGTAABFA » RV E
REVHFE  BRBREBRABRENERERANAE - 4



ho R it B ) % BRI RUTT A B BUE R DR D R Sk
WM ER ~ BERAITENE FTHES FRIEREE
Bkt BARREBAIEANFRTEELIBSLEEFT LA
A% LIBHRE - ASH -

(ZHLEHERRFNEZIBENNMOHERLY - Bp

RROBEZBF A4 EREST » BERIUFHNARE
B YERRBCATERANAERMRELHEHAH
EHBTHRB REGHEE -
4 ~ Kommunekemi A EBEEHRIEF

(1) Kommunekemi A EBEHRE P R IN— L% >
EREZBRNTERREATRZYVORIE - ST H
Bl RIZG ~ BMYMRIZY ~ FHAY - AL F 30k
£=OOO## » e HrE——0O ~ OO0 +#H

(2) PO REBHTEHBEEHR BT Kualiti Alam
BEYHREF S ZPCEAMEAEEIE LN
BEAEGTHATRZIMRET OOt EREAE
B o

D~ FARBREK TS

(1) FALREBUFTCEN—ALE  BARFEHES
—BEE FERCONTEEZY PRAALEZESE
MBZMFRZEEF - BAIZPOCEER BT AR
THERERENAXFNEE > ANBTRAFMNAGELR

6



—
—
—_—

& RN g EY o

()P OCEERFEWHTA GRADIREGIL P O LE

A#IEY  REREXANHNEEZREBEZHOERT
BB AR EEAYREZE - PEHACEAZBEENMEE
AARAKRETARRE  XBFTELIIEIERXHNAL
MERE - ZEHRTFORSABINE  BLARENHER
BEEY > LT ARG EREZFHERTENT AL
£ =—OO0wFEBERALTY -

- B3

(=) sbREFHLHERMEEBRZBERRBEZEER - LA

(

53

Reyly > REZXREGE SREAEREY  MmAME
ZEERABHBRK  EFRRLEEHE -
WRFALABRREHRRABR DB EY > ATHEER -
EEFREFEHREALRRE  ERRTEEHERRE
EZERFOEMEZTIRLE  EAFFUANARARRREE
METEECETRRIE  HARRBTERABEHRRES
e B MUABFREREBTERIALE - 4L
Wa LR EE R KEHATFR  ADHZREAGw
zZ— HEFAMBALRBBRRS > ok - HARE
EMERHREBRMENEE  AREFTRTLE%EE
MRIE - BREBENEER T RO EAABMIERIA -
FALBAEBEREBRENEEHER > ARALSEHTIE
BB SR RE R - Pl AEREEZHREUAGES E >

7



BIbRZ 2 AB AR B  BURERSOHMRE
TS HRERIFELHES - mULBANAL
BHEROBRITE  RERBHRKBEZH RS » EFRHH

(@) BREZDFIAASRERDUT - FEREVREBRR AL
BAALTHRE  HEFABMARBBNFES - BTHA
AZEAEGHZ TEROGKTHRELE @FNRTER
EARGHIBERFEREVREFCRARIEGZ S
,%50



p 5



£ A~ e
RS

Page 2 COL in Textile VWastie Water

Page 6 Sludge Production

Page 7 Comparison: Qdobez System vs.
Traditional System

Page 8 Water Recycle

Page 10 Zanalo Company Case History

Page 16 Martex Company Case History

Page 19 Tintoria finissaggio 2000 Company
Case History

Page 22 Petiinativa Lane of Romagneno S. Company

Case History

GB. ODOBEZ SRL
I-21100 VARESE Via Sihestio Samto. 37
Tel +39 0332 283022 - Fax +39 0332 830609
c-mail home @ gbodobez it - web site www ghodobez 1t



!

[DOMESEER N A (104 ol O

awi) yoys e ul s|qepelbap
OU SS [ej0} 8} JO %Z 2'24

hd bbb N

- = o )
T BT Ao09 s|qepeibspolq ON g4
SAAIIOBOISUS) pUB JNnis
3Ap 8AoB31 BWIOS JO suieyd
Buo| yym ajnosjow AOH
9|qn|Os 8y} JO %A L'Cq

JINVOHO G
aw Joys e ul 9|gepeldbep
SS [e10} 8} JO %M 2°L4 =
T q09 aiqepeiBepoIg 1 an3
a0 3IqN|0S 3Y} JO %X | LG e
S8SBD 9WOS Ul 8njeA O [e10} g
8yj J0 %0z 0} dn "**0je ‘eyydinsolpAy ‘_S ‘_¢QS Auoixoj Le JINVOHON! ©

AILVAA 2LSTM 3NIXIL NI QO 9D




[EXINEE TN I AN S (e 181

09 95 ¢S 8y vv OV 9¢€ 2¢ 8 ¥Z2 02 9L ¢ 8 ¥ O

[Wlowunpuonusyey . . . .
00l
00¢
00¢
oov
00§
009
00.
008

/1 006

0001

16U 00Z Q00 ——— - 00k
|6 ook R ——

(2'49 + 1°2 + L2 10 % UDIY) JOJEMBISEM, JNILIC, memspmes [ybw] @oo
(210 + 20 + 1210 Wnipou) ojenaicen. Lnp o, —c--
219+ 129 + B 0% MO) JOJemaisem ASE3, g

WeIsSAg (eucHIpes )




DS NN {1414 (AR

09 96 ¢S 8V v¥ OV 9¢€ ¢¢ 8 ¥2 02 9L 2L 8 Vv O
0

001
00¢
00¢
oov
00S
009
00,
008
006
- T 0001
Ut TUL O L oobt

[ul awny uonusley

1AW 001 GOD ==

1AW 00€ GO0 ~——

wWBSAg ZoOPO szaggas

WasAg [eUOINPEI) cexgmze

Il fw] aoo

(48reMmBISEM JO 9dAY |, JNoup,, Buiess])
WIBISAS Zeqopy "SA wigSAS [rUOIP®RI |




7 Ky = RIS A0 o

adA} —8— ojul pawuojsuel; si Jojem aysem jo adA—¥

m,_mm__m>m USDAX0 PBAJOSSIP JO 8jBJ DIy 8y} 0} S)uey}
paJinbas Ayjuenb ay) 03 dn ajohoal abpnis yum ssewolq ayj buiseasoul Aq z° L q apelbag 4

dUom, Aseas

ue sey euajoeq ay} eyl os = o = b - UN. b ._.N Lo FN L ainosjow Jo suieyd |'zq deaig »
o QS

%66 0} dn snulw OE+GL UIYIM LB SONPay 4

W LSAS 238000

221 M 8)5eM Jo adfy
pue F— yum iBw gL S 40D Yoead 0} MOH




[

The following calculation formula for the total sludge production coming from bioflotation
with ODOBEZ SYSTEM 1s based on practical data about real sludge production of

existing installations.

Kg. SS tor.= K 1(Kg. COD ¢, geg. + K2 Kg. SS vio. deg.) + Kg. SS no vio. + Kg. SS chemicals

Where

Kg. SS ot
Kg COD sol deg

Kg SS bio deg
Kg. SS no bio

Kg. SS chemicals
agents

Ky

K2

Kg COD s
Kg. SS bio

GB Ol BLZ SKL - 2pr 2001

Total quantity of dry substance produced

Kg of soluble COD degraded

Kg of biodegradable dry substance degrades
Kg. of dry substance no biodegradable

Kg. of dry substances contained in the chemical

0,04+0,06 Kg. SS / Kg. COD sql deg
1,1+1,2 Kg. COD ¢4 / Kg. SS bio.
Kg. of soluble COD

Kg. of dry substance biodegradable
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Biological Processes on Textiie Yvaste Water Treatment

PARAMETERS

ACTIVATED SLUDGE

BIOFLOTATION
ODOBEZ SYSTEM

Operator and maintenance

By skilled operators (24 h/d)

No skilled operators (1 h/d)

Tanks necessary for
treatment process

Homogenisation + oxidation

Bioflotation

Area Big area required Small area required

Operating cost Medium Low

Biomass High (4000-6000 mg/l) Low (1000-2000 mg/l)

HRT - hydraulic retention 24-72h 24 -36 h

time

Kg sludge produced/ 0,2-0,3 0,05-0,1

Kg COD removed

watt/m® 20-30 15-60

Cracking of substrates at Low High

low

biodegradability

Kg oxygen required/ ~1 0,4 COD/BOD

Kg COD removed <3

Kg oxygen required/ ~1 0,6 COD BOD

Kg COD removed >3 <4

Kg oxygen required/ ~1 0,9 COD/BOD

Kg COD removed >4

Efficiency on textile waste High for COD >95% COD

water treatment Medium for Surfactants Very high

(COD and Surfactants) > 99% Surfactants

Water salinity Influences performance Do not influence
performance

Temperature 20-28°C 15+38°C

G ODONLS S L e 2




Wartew §

Two Example of Water Recycle

1% Case

We resume (see Table 1) the data
referring to a dyeing and ptinting factory
situated in ALBAVILLA — COMO (north
ltaly) treating , on commission, every
kind of textile fibre : cotton, synthetic,
acrylics and so on. In this factory has
been running for more than 10 years a
R.O. plant. The experience coming from
the running of this plant guarantees a
functional reliability. The membrane life

in this case is about 3+4 years The case
of ALBAVILLA is unique since the
factory, due to its expansion over than 10
years ago, increased its water supply
demand up to 5000 cm/d while the
municipal aqueduct could supply just
3000 cm/d. The management was,
therefore , forced to recover 2000 cm/d
to face the fast expansion of the factory.

Table 1
Parameter Measure Raw Outlet biologicai Water recycled
water plant (RO)

Flow rate cm/d 3000 5500 2000

H 7.29 7.68 558
Conductivity pS/cm 652 2780 120
Hardness mgCaCO3/l 370 365 14
Alkalinity meq/| 6 7.66 0
Susp. Solids mg/| 5 12 0
COD mg O2/1 <10 <100 <10
Residue mg/| 470 1850 93
(120°C)
Optical density 0 0.057 0
at 420 nm

The total value of Cl- and SO4= is about 400+700 mg/l respectively.
The outlet water from biological plant after sand filtration goes to R.O. system

Total operating cost is about 400+500 Lit/cm.

GB ODOBLZ SRL - Spr ¥




5000

- - - Dying- Biological
S\’\;ater Printing Treatment
oftener Factory Plant 3000
3000 ) : <160
-0 2000 - ' . : :
" . “500 N BN 2
<10 750 2 .
Outlet discharge
.. | below law limits ..
Reverse Y
Osmosis
Unit Pre-treatment

" Flow rate [m°/d]
COD [mg/l]

<160

Flow-sheet for recovering water after a biological treatment

2" Case. '
The second case refers to a dyeing factory situated in LURATE CACCIVIO — COMO
(north Italy) which adopts the R.O. regeneration for the direct treatment of just rinse
water from dyeing machines. The system elimnates the suspended solids through sand
filtration and microfiltration (5um) passing to R.O. section.

The membrane life is about 4 years

Total operating cost is about 450+500 Lit/cm

Table 2. input water Table 3. recovery water
Flow rate 13.5 cm/h Flow rate 10 cm/h
pH 7+10 pH 7+8
Conductivity 10002000 uS/cm Conductivity <100 yS/cm
Hardness 25+30 °F Hardness <1°F
Suspended Solids 25+40 mg/l Suspended Solids 0 mgl/l
COD 100+600 mg/| COD <20 mgl/l
Ogtical density 0.085+0 130 Optical density <0.005
at 420 nm at 420 nm

G sl D7 SR - -1t Dewii 9




Case History Zanolo / Dper2000

BIOFLOTATIORN

APPLICATION OF ODOBEZ SYSTEM
TO TEXTILE WASTE WATER
WITH A SHORT EQUALIZATION TIMIE

Zanolo Spa
Via per Greggio - 13031 ARBORIO (VC)
ITALY

10




Case History Zanolo / Dper2000

Introduction

In consequence of a series of modifications, in September 1999 1t was carried out a study on the
wastewater treatment of textile dyeing industry located in Vercelli.

The depuration process consists of a biological treatment with activated sludge, equalization tank,
biological reactor and sedimentation tank followed by ozone treatment equipment

This study concerns the improvement of the quality of effluent, in particularly for the COD
parameter, and the decrease of sludge production in consequence of a new technology of
wastewater treatment directly in equalization tank called bioflotation.

The textile factory works cotton and synthetic fibres six days a week on three shifts (24 hours a
day). The daily average flow rate is about 1600 m*/d (65 m’/h with peak flow of 130 m*/h)

The treated effluent is discharged in a river called Sesia. In table 1 are reported some parameters
limits of effluents imposed by the current Itahan law (D.Ls 152/99).

Tab 1

COD mg/l 160
BODs mg/l 40
B1AS mg/l 2
SO, mg/l 1000
Cr mg/1 1200
TP mg/l 10
NH, mg/l 15
N-NO, mg/ 0.6
N-N03 mg/l 20

Plant description

In order to achieve requirements for discharge into the nver, the textile factory employs some
phases of treatment:

Equalization tank of 600 m® to control the peak flows,

Oxidation tanks of 600 and 600 m™

Sedimentation tanks 14 m in diameter,

Ozone equipment of 100kW producing 1530 m3/h of oxygen with 2% of ozone.

11



Case History Zanolo / Dper2000

The equalization tank 1s continuously mixed by 120 Affri-Odobez nozzles instead of steel pipes
pumping compressed air that have been removed

The wastewater remains, 1n this phase, about 6-8 hours undergoing an oxidative pre-treatment
The loading to the next treatment phases 1s made by pumps provided with an automatic device in
order to reveal the flow rate vanations and maintain 1t constant

The pre-treated effluent 1s putted in two-treatment sections connected 1n sernes, consisting of two
reactors with a volume of 600 m® respectively (in total 1200 m® of oxidation tank). The
secondary sedimentation tank has a circular shape of 14 m 1n diameter.

The effluent from the sedimentation tanks 1s totally (100%) treated by ozone in order to remove
colour and tensioactives

Schematic diagram of the waste treatment process

Pu Equalization Oxidation | Oxidation
mp |3 tank —> tank tank
600 m® 600 m 600 m*
QOzone
effluent « treatment

Consideration about the process

The textile wastewater 1s usually depurated by activated sludge plant to achieve requirements for
discharge allowed by law

The use of a large quantity of detergents for cleaning and preparing the matenals makes difficult
the observance of the values established by law, in this case the use of ozone 1s certainly useful
and advisable taking nto account that some dyes are oxidable and with this treatment the colour
could be neutrahzed

12



Case History Zanolo / Dper2000 ff%%

In this case it 1s evident that the plant charactenstics are not suitable to support a good depuration
because of its low time of mixing (6-8 hours) and biological oxidation (about 16 - 18 hours)

Table 2 shows a typical concentration of some parameters of textile effluent

Tab 2

COD mg/l 1540
B1AS mg/l 51

SO, mg/l 342
Ccr mg/1 1185
TP mg/l 65

NH4 mg/!l 042
N-NO, mgl 004
N-NO; mgl 18

The observance of the law was not always guaranteed for example in case of some problem to the
plant or in case of emergency

The owners of this factory, verifying the poor confidence of system used and worned about the
fact that there was no space for doubling the sedimentation tank or biological section, searched a
technology that could allow to:

1. Increase the depuration capacity without adding new tanks,

2. Obtain a better efficiency for removing COD and tensioactives and so being sure to regard
the law;

3. Produce small amount of sludge and so supporting less costs to dispose them;

4. Removal of thermically destruction of ozone in excess.

In August 1996, the company installed the Affri-Obodez Nozzles in the existing equalization tank
and this technology followed by the recovery of ozone through the nozzles has allowed to
achieve significant improvements as showed the companson of parameters values before and
after the application (tab 3)

13



Case History Zanolo / Dper2000

Tab 3

Comparison of average values before and after the Affri-Odobez Nozzles*
application and before and after the recovery of ozone**

Date COD mg/1
IN ouT ouT ouT
equalization | without O3 | with recovery of ozone
1995 1600 1550 160
1996* 1600 1150 130
1997%* 1600 550 100

It 1s interesting to note that the average COD concentration was drastically decreased after the
bioflotation application and the recovery of ozone has allowed to obtain an effluent with a COD
value of 100 mg/1

Fhe Bioflotation: a new iechnology of reatment

Textile waste containing large amount of detergents benefits from the process, because these
become an active part of the process Indeed, the detergents are essential to produce the activated
foam This forms the main driver to the process since the foam acts as a supporting structure with
a high surface area for bacterial activity. The system is able to make less toxic the wastewater
preparing it to a second phase too

The efficiency of Bioflotation ® ;5 based on the breathing capability of the bactena pool working
within this activated foam, which transforms organic waste into carbon dioxide and water at a
much faster rate than conventional systems with small and restricted production of sludge.

Key to this process 1s the Affri — Odobez Nozzle, which was first mentioned n technical
literature 20 years ago. The Nozzle is capable of mixing (with standard conditions) 3.5 +
4kg0,/kWh 1n water, with an efficiency three or four times higher than traditional systems

It 1s this air-water mixing that is essential to biological oxidation of waste, since oxygen 1s
essential to the metabolic process involved As consequence of this it 1s evident that the Affri-
QOdobez equipment proved a great advantage to achieve this

14



Case History Zanolo / Dper2000

Conclusion

This study has showed the advantages to have nstalled the bioflotation system 1n equalization
tank and how this technology has permitted to recover the ozone. Specifically

« The COD concentration of the influent to activated sludge plant is decreased from 1150 to
550 mg/i

« Depuration capacity of biological treatment 1s increased to 40 %

« The biological metabolism after bioflotation is better than before, achieving the total
oxidation of organic waste into carbon dioxide and water. As consequence the final COD
concentration is decreased from 160 to 100 mg/l

References

1 La Bioflottazione® originale processo per I'eliminazione di elevati canichi organici con
minima produzione di fanghi - P.Broglio & GB Odobez - Convegno Acque Reflue e Fanghi -
febbraio 98 Sala Congresst CNR Milano

2 Il trattamento dei reflu1 di una industna lattiero- casearia con 1l processo di bioflottazione
® P.Broglio & M.Bonacina, LPorqueddu, S Rampom - Convegno Acque Reflue e Fanghi -
Marzo 99 Sala Congressi CNR Milano

3 Metodo per la determinazione in temp: brevi della degradabilita di reflui e composti
chimici. Applicazioni: E. Scagha, P. Broglio - Tinctona, marzo 1991.

4 Surfactan Biodegradation - R.D Swischer - M.Dekker Inc. New York 1987

5 Il trattamento delle acque residue industriali e agricole - G.Bianucci, E.Ribaldone
Bianucci - Hoepli ed. 3a edizione

N.B.: The COD values are measured with the potassium dichromate method.
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Case History Martex / DPer 26 07 01

 BIOFLOTATIORN

ArPpLiCATION OF ODORBEZ SYSTEM
FOR THE WASTE WATER TREATMENT PLANT
OF A DYEING FACTORY IN NORTH OF ITALY.

Martex, Spa
Via Trossi, 9 — 13030 VERRONE (Bl)
ITALY
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Case History Martex / DPer 26 07 01

1. INTRODUCTION

The factory Mdartex is @ dyeing factory focated in Biella in the North of Italy. The
main production of the factory is cotton, polyester and wool. in 1980 the factory
built the waste water treatment using Odobez technology because he was
obliged to discharge a final water after treatment by far lower than the law limits,
since the discharge was in a river whose water was taken for rice fields imigation in
the nearby. The plant was made by a “first phase” V1 tank for the pre-treatment
and a “"second phase” RF reactor tank for the final discharge to the river. In 1994
the old V1 was substituted by a new V1 with the double capacity (4000 mc) since
the factory increased the production.

The plant has been running for more than 20 years with excellent results.

2. PLANT DESCRIPTION

The water discharged from the factory is directly fed into V1 (no grating, no pH
adjusting). The pretreated water into the “first phase” V1 tank is then pumped to
the “second phase” RF reactor tank by adding simply 5 ppm of polymer. The
water after second phase is discarged into the river. The sludge production is
about 240 kg SS/d.

The sludge discharged from the second phase reactor tank is stored into two
sludge tank (80 cm each) and taken away to disposal by a truck 3-4 times per
year. The water separated from the sludge in the sludge storage tank is recycled
back to V1.

The treatment line is the following:
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3. WATER QUALITY
Inlet to WWTP Outlet from ST

Flow rate 1200mc/d 120 mc/d
COD 2000 mg/i 80 mg/I
BOD 450 mg/l 20 mg/l
SS 150 mg/l 20 mgf/l
T-surfactants 80 mg/| 1,5 mg/l

The total sludge production is 240 Kg SS/d.
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BICFLOTATION

AprpLicaTIiON OF ODOBEZ SYSTEM
FOR THE WASTE WATER TREATMENT PLANT
OF A DYEING AND FINISHING FACTORY IN NORTH OF
ITALY.

_ Tintoria Finissaggio 2000 srl
Via 2 Giugno, 18 - 13063 MASSERANO (VC)
ITALY
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Case Historv Tintoria 2000 / DPer 26 07 01

A~

T INTROCUCTION

The Tintoria e Finissaggio 2000 is a dyeing and finishing factory located in the
nearby of Biella in the North of italy. The production of the factory is the dyeing
and finishing of different- material on commission for other factories. This factory
built in 1981 the reactorRF using Odobez system; so that the water after
equalization was directly charged to it. After two year the factory installed a RvVC
biological system before RF and after equalization. In 1984 the factory installed
Odobez nozzles in the equalization tank so that the process is: V1 as a “first phase”,

RCV system as "middle stage" and RF reactor as “second phase”.

2. PLANT DESCRIPTION

The waste waer is discharge from the factory into the autograte and then fed to
“V1" pre-treatment tank, where the COD reduction is about 40%. After that the
water pass through the RVC system where the efficiency is 50% about COD
reduction. From the RVC system the water | pumped to reactor RF after adding 15
ppm of polyammina. The final water is discharge directly into the river and the

sludge produced is freated in a beet press machine.

The treatment line is the following:
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3. WATER QUALITY
Inlet to WWTP QOutlet from ST
Flow rate 1200mc/d 1200 mc/d
COD 700mg/l 70 mg/l
BOD 250 mg/l 10 mg/l
SS 80 mg/l 15 mgl/l
T-surfactants 50 mg/l 1 mg/l

The total sludge production is 240 Kg SS/d.
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&

BIOFLOTATIOHR

APPLICATION oF ODOCBEZ SYSTEM
FOR THE WASTE WATER TREATMENT PLANT
OF A DYEING FACTORY IN MORTH OF ITALY.

Pettinatura Lane di Romagnano Sesia Spa
Corso Valsesia, 3 — 28078 ROMAGNANO SESIA (NO)
ITALY
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Case History Pettinatura Lane Romagnano / DPer 26 07 01

1. INTRODUCTION
‘The factory Pettinatura Lane di Romagnano Sesia Is a wolol scouring plant located
in Romagnano Sesia in the North of Italy. The main production of the factory is the
scouring of the raw and greasy wool scouring coming from the hogget in bailings.
In 1994 the factory decided to build a waste water freatment plant since the
discharge fee of the waste water o the public treatment plant were too high. The
succeeded in making the discharge fee economically acceptable after Odobez
System started running. Next step of the factory is a further tfreatment with Odobez
System to reduce the pollutant charge f the waste water down to the limit for river

dischagge with 0 fee discharge.

2. PLANT DESCRIPTION

The water discharged from the factory is fed to an autograte system. After grating,
the water is discharge into an earth-sand sedimentation tank. After earth-sand
separation, the waste water is charged to Odobez System (three tank for
treatment and compensation since the factory works 13 hours/d). The outlet water
is discharged in a sedimentation tank and finally delivered in a pimping to the
public treatment plant. The foam phase tank (eliminated by a surface scraper
given the extremely high COD value of the waste water) together with the sludge
of the settler and earth-sand are treated by two dewatering machine decanter
type. The sludge production is 5000800 KgSS/d.

The treatment line is the following:
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first phase

Waste water
from factory
futograte
earth-sedimentation ¥i
——’l sludge pit

settling

dewatering
disposal
3. WATER QuallTY
Inlet to WWTP Qutlet from ST
Flow rate 400 mc/d

COD 25 000+-35.000mgll 1000 mg/i
BOD 8.000+15.000 mgll 200 mg/i
T-surfactants 350 mg/i 3 mgl/l
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Preface

In Denmark, around seven kg waste per capita are generated every day of
the year The task of ensuring collection, correct treatment and largest pos-
sible rate of recycling of this waste 1s heavy, but not impossible

Experience from waste management 1n recent years has shown that it does

make a difference to make an effort We have achieved many fine results,
but it 1s no secret that we are still faced with important challenges

We have reached the overall objectives laid down in the Plan of Action for
Waste and Recycling 1993-97. For example, 1n 1997 total recyching was
already 9 per cent above the objective for year 2000, and landfilling was
reduced to a level below the objective set for year 2000.

In 1997 the Government introduced a ban on landfilling of waste suitable for
incineration. This regulation has been very successful and has meant that
more waste has been shifted from landfilling to incineratton When waste
that used to be landfilled 1s incinerated, recovery of the energy contained in
waste 1s ensured, and at the same time much waste 1s avoided at landfills -
waste that takes up space, smells and threatens groundwater resources

All n all, we have come a long way, but we must go further An important
target for the future 1s to shift waste from incineration to recycling Incin-
eration 1s better than landfilling, but a long term perspective 1s to recycle
even more. For example, paper, cardboard, organic domestic waste, and
waste electronic equipment must be recycled We will also shift waste, for
example industrial waste (foundry waste). directly from landfilling to recy-
cling

Another aspect for the future 1s the quality of waste treatment. Until now,
we have primarily concentrated our efforts on limiting waste arisings, n-
creasing recycling and reducing landfilling These aspects are still impor-
tant, but they must be supplemented by more quahitative elements focusing
on utilisation of resources in waste, quality 1n treatment, and greater efforts
for environmental contaminants

Waste 21 was debated on 28™ January 1999 in the Danish Folketing. The
debate showed broad political agreement on the overall targets of Waste 21.
This 1s a very positive starting point

Waste 21 sets the agenda for future waste management in Denmark. The
plan lays down the overall waste management strategy, and 1t presents a
large number of new itiatives to be launched 1n the years 1998-2004. The
plan will contribute to ensuring better and more efficient waste management
than we have today

Waste 21 1s also a signal to local councils of initiatives to be launched 1n the
coming years and to be taken into consideration in the next generation of
municipal waste management plans

Many citizens and enterprises want to contribute to increased recycling
Most people show a keen interest in participating in various waste solutions,
and this commitment 1s central in Waste 21- favouring both the environment
and the economy

Svend Auken
Mimnister for Environment and Energy



Guide to the Plan
Chapters 1 to 3 give an account of the strategy and initiatives of Waste 21

Chapter 1 presents the main elements of the waste management plan. In
Chapter 2 an account 1s given of the basic principles of the Danish regulation
and organisation of waste management Chapter 3 summanises the mitiatives
of the plan for increased recycling, reduced resource consumption, improved.
quality of recycling/treatment, as well as reduced landfilling. These imitiatives
will be implemented in the years 1998-2004 Initiatives are presented for all
waste sectors, and specific fractions are mentioned 1n the most relevant sec-
tors

These chapters are followed by five appendices presenting the issues one by
one. The waste management plan - and especially the appendices - has been
collated as a reference book, and consequently some issues are stated more
than once.

Appendix A on waste regulation summarnises mstruments used in the Danish
waste model. EU waste regulation 1s also summarised.

Appendix B on waste amounts, technological development and statistical
bases presents the status of waste amounts in 1997 and recent years' devel-
opments in waste amounts Furthermore, the need for technological devel-
opment 1n waste management is discussed, and new initiatives to improve
statistics, including the extension of the ISAG - the Danish Information
System for Waste and Recycling - are presented

In Appendix C on capacity, an outline is given of capacity at waste incin-
eration plants, landfills, and treatment plants for hazardous waste.

In Appendices D and E, sectors and fractions are presented Status for 1997,
objectives for 2004, imtiatives to meet targets, present regulation, environ-
mental and economic evaluation of imtiatives, as well as implications for
national and local waste authorities. Also, treatment capacity for the frac-
tions 1n question 1s stated



Waste 21 - a national waste
management plan

Cunizens and enterprises

must play a more active role

Need for new waste man-
agement solutions

1 Waste 21 - Presentation and Ob-
jectives

Waste 21 1s the Government's national waste management plan covering the
years 1998 - 2004 The waste management plan 1s a follow-up of the Gov-
ernment's Report on Waste', presented 1n early 1998. The plan was debated
in the Folketing on 28" January 1999 This debate showed broad political
agreement on the overall targets of Waste 21

Waste 21 sets the agenda for future waste management in Denmark. The
plan gives a description of present waste management, initiatives already
implemented, as well as new imtiatives that ensure better and more efficient
waste management than we have today. -

The inttiatives of Waste 21 are also a signal to local councils of measures to
be taken in the coming years which will be considered 1n the next generation
of municipal waste management plans.

Waste 21 meets the requirements of EU legislation with respect to waste
management plans, which must be drawn up by all Member States.

Waste 1s a resource, and the challenge in future is to limit the loss of this
resource as much as possible 1n an environmentally efficient and economc
way However, this can only be achieved if citizens and enterprises partici-
pate actively in waste management solutions

We know that citizens have a keen interest 1n such active participation,
whether at home or at work Only by building on citizens' environmental
commitment can we achieve good results 1n the form of efficient collection
and recycling schemes.

Also 1 future, local councils will be responsible for the development of
waste management solutions, and they must be flexible and open to local,
regional and national initiatives that can contribute to improving waste dis-
posal. Local councils must co-operate with citizens, enterprises and the State
within waste prevention and development of waste management solutions. It
is crucial that local councils base waste management solutions on the waste
hierarchy, meaning that recycling has higher priority than incineration and
landfilling.

However, when choices are made on forms of treatment, 1t is important to
consider both the environment, energy and resources, as well as economic
aspects. This means that the waste hierarchy will not necessarily be fol-
lowed 1n all cases

Municipal initiatives that are not mentioned 1n this plan will be covered by
municipal regulations.

1.1 Challenges ahead

Future efforts in waste management present significant challenges to be
taken into consideration 1n waste management solutions The challenges are.

! The Government's Report on Waste (Danish only) was presented on 29t January
1998 and debated 1n the Folketing on 17" February 1998



Waste 21

Source separation

s toimprove quality in waste treatment, 1 €
to reduce environmental impact from environmental contaminants

in waste,

to ensure better resource recovery

First, matenals 1n waste must be recovered, then the energy content.
o stabilise total waste amounts

Waste 21 presents a broad range of imtiatives for future waste management
Together, these initiatives will ensure that treatment of waste in Denmark
will move up the waste treatment hierarchy.

Waste 21 1dentifies the following main areas of effort:

Separation of waste in more fractions

It is important to utilise resources mn waste To that end, waste must be sepa-
rated into more fractions and treated separately, insofar that it 1s economi-
cally and environmentally beneficial. This will increase recycling and solve
the problems caused by environmental contaminants

Waste 21 presents a number of new initiatives based on citizens' and enter-
prises' commitment to the environment-friendly treatment of waste’

Waste fractions which used to be incinerated or landfilled must now be re-
cycled thanks to new methods priontising resource recovery - also of envi-
ronmental contaminants This will lead to reduced impacts on the environ-
ment.

Another advantage of increased recycling 1s that the fractions in question
will 1n future no longer take up capacity at incineration plants or landfills

The following eight fractions will be separated at the source:

e Organic waste
Separate collection of the organic fraction of domestic waste will be

extended, once experience with biological treatment 1s sufficient. Costs
of collection and biogasification depend on types of housing and systems
chosen, but will not necessanly exceed present costs of disposal.

¢ Paper and cardboard
Collection from private households and industry and commerce will be
extended and made more efficient, and after year 2000, kerbside collec-
tion of paper will be established. Local councils will ensure that regula-
tions on separation of paper and cardboard 1n enterprises are complied
with. Kerbside collection will entail additional costs per year of DKK
60-100 per household, depending on types of housing and system chosen.

2 A study of "Borgernes adferd og holdninger pa affaldsomrédet" (Citizens' behav-
1our and attitudes concerning waste management, Danish only) was published as
Environmental Project no 379, 1998 from the Damish Environmental Protection
Agency



Producer responsibility

10

e (Cardboard packaging
Recycling of packaging will be increased Citizens will be able to sepa-
rate cardboard for recycling

o PVC
Today, PVC causes problems 1n traditional waste management New
treatment methods are being developed and are expected to be ready
within a few years Therefore, PVC will be separated PVC fractions that
cannot be recycled will be assigned to landfilling It 1s recommended that
local councils assign PVC waste to landfilling in special cells so that 1t
may be possible to transfer this waste to alternative treatment later. When
new methods have been developed, new requirements will be made for
special management

e Impregnated wood
Impregnated wood also causes problems 1n traditional waste manage-
ment For this fraction also, new treatment methods are being developed
In future, impregnated wood will be separated as waste not suitable for
incineration and assigned to landfilling When better treatment methods
have been developed, impregnated wood will be collected separately.

¢ Waste electrical and electronic equipment
This fraction also causes problems in traditional waste management
Therefore, products will be collected separately, and requirements for
their treatment will be made It 1s estimated that annual waste collection
fees will increase by around DKK 40 per household. For industry and
commerce, costs of management of waste electronic equipment will be
DKK 5,000 compared to today's costs of DKK 800/tonne

o End-of-life vehicles
Today, end-of-life vehicles present a considerable environmental prob-
lem. In future, collection and reprocessing of vehicles will be ensured
Therefore, end-of-life vehicles will be collected efficiently and reproc-
essed at enterprises documenting that they are able to reprocess vehicles
in an environmentally acceptable way. Future costs of scrapping are ex-
pected to amount to DKK 600-700/vehicle against DKK 300-400 today

e Batteries
When new treatment methods have been developed, all batteries will be
collected separately In a long term perspective, this will increase collec-
tion rates for all types of batteries - also for the types collected separately
today

Larger focus on products

Producer responsibility - entailing responsibility of producers for the recy-
clability of products already at the design stage - 15 a logical concept. Pro-
ducer responsibility must be introduced internationally 1f 1t 1s to have a high
impact on future waste

The contents of problematic substances i waste must be reduced Here, the
Government's focus on chemucals plays a vital role. The list of undesired
substances 1s a useful tool mn 1dentifying substances causing problems for
waste management The list can also be used 1n connection with the design
of new products - and thereby improve waste quality n future.

Focus on waste from enterprises
Enterprises must be more attentive to their waste generation It 1s worth-
while knowing the composition of waste, and improving waste management



Co-operation on waste
solutions

Requirements of treatment
methods

saves money and resources Enterprises in their environmental planning
must take waste 1nto consideration with respect to general treatment strat-
egy, and they must be prepared - together with authorities - to propose new
waste solutions.

In connection with the extension of the ISAG - the Danish Information Sys-
tem for Waste and Recycling - 1t 1s sought to collect more precise informa-

- tion on enterprises’ waste, to be used for waste planning and supervision.

For example, information on waste generation, waste composition and pos-
sibilities of separating environmental contaminants in waste will in future be
inportant elements in green accounts, environmental permits and environ-
mental management

The desire of management and staff to make an effort must be exploited, and
commitment to waste management must be increased. People closest to the
source of waste have good opportunities to improve waste management.

Recycling of waste must be increased, for example by extended use of waste
consultants and establishment of waste exchanges

Improved quality of waste treatment
Treatment methods must be adapted to future requirements for the utilisa-
tion of resources 1n waste - and products must be manufactured that allow
for good treatment of subsequent waste.

Both in Denmark and abroad, treatment methods are being developed that
ensure utilisation (recovery) of resources in selected waste fractions.

These methods are not fully operational, and experience shows that 1t takes
time for new methods to be fully implemented. New technology will be
developed gradually

In the selection of new methods it 1s important to consider when and
whether to utilise the materals or the energy content of waste: recovery of
materials through recycling can be done repeatedly, whereas recovery of
energy 1n waste by incineration can only be done once.

Profitable treatment of waste requires, however, that plants have sufficient
supply and financial resources. The need for sufficient supply will, for ex-
ample, require that small waste fractions are collected from larger areas. Co-
operation among regions - also across borders - or among sectors with many
small enterprises may be the key to creating the necessary basis for recy-
cling given fractions It may be necessary to establish few plants for the
treatment of certain waste streams The siting of such plants must be adapted
to the supply base and logistics

Increased 1nvolvement of importers, suppliers and traders, as well as devel-
opment of collection equipment, will enhance the collection of waste

With new treatment methods, a new certification scheme for treatment
plants has been introduced, according to which enterprises must document
that they are able to reprocess a given waste fraction n an environmentally
correct manner.

Waste prevention
In 1997, 12.9 million tonnes waste were generated m Denmark. The total
amount of waste 1s similar to that of 1996, but covers different develop-



ments 1n different sectors There was a decrease in waste amounts from
coal-fired power plants, an increase 1n construction and demolition waste
amounts, and unchanged waste generation 1n households The increase
within other sectors (1ndustry, institutions, trade and offices as well as
wastewater treatment plants) was moderate - between 1 and 4 per cent per
year

Economic growth has a large impact on waste generation Other factors also
influence waste arisings In some cases, initiatives for waste prevention will
be adapted to the sector, in other cases to the waste fraction There is there-
fore a need to study each sector and fraction in order to determine factors
influencing waste generation.

We know that different strategies to prevent waste have to be implemented
depending on the origin of waste: waste may be generated in production
(process waste), it may originate from discarded products, or waste may be
residues, for example from coal-fired power plants

Environmental management and clean technologies can limit the amounts of
waste generated 1n enterprises. The integrated product policy will lead to
increased lifetime of products, improved recyclability of discarded products,
and 1t will ensure that product design also considers the waste perspective of
products. For residues, completely different factors influence waste ansings
For example, the amount of residues generated 1n coal-fired power plants 1s
directly linked to energy policy.

The implementation of integrated product policy will have an impact on
waste management, but some years will pass before products of the future
become waste. For a long period, waste will be made up of "old" products.
In addition, there are considerable imports of goods, and such goods are
expected to be manufactured according to the integrated product pohicy later
abroad than in Denmark.

Waste composttion is a result of different activities 1n our society; daily
activities 1n households, at work and 1n industrial production. Activities
change as a consequence of many different impacts.

Responsibility for solving the problem of increasing waste amounts is
shared by all citizens. In 1999, a conference will be organised, allowing
parties involved to meet and commt themselves to co-operation on waste
prevention.

Interplay between the Danish waste model and the EU
The Danish waste model is the result of an interplay between EU regulation
and national regulation

EU regulation lays down overall frameworks and principles for waste man-
agement. The organisation of waste structures and the incorporation of EU
regulation in Danish legislation is a national task

Denmark, with a number of other EU countries, has come far in waste man-
agement. Together with these other countries we have succeeded in incorpo-
rating key elements of the Danish waste model in EU regulation, for exam-
ple the waste hierarchy, source separation, licencing requirements for treat-
ment plants, and the establishment of data collection. On one point, Den-
mark has chosen another path than other European countries we incinerate a
very large part of our waste and landfill very Iittle



Waste destined for recovery

Waste destined for disposal

Environmental design of industrial products will in the long term have a
significant impact on waste composition Damish product design must be
supplemented by an international effort due to the large amounts of im-
ported goods The integrated product policy therefore also has an interna-
tional aspect

We will continue to develop the Danish waste model There are still many

-environmental problems related to our way of managing waste. In co--

operation with other countries we will find new waste solutions minimising
the impacts of waste management as they are today, and we will pass on
experience gamned to the EU and other Member States just as we will also be
inspired by solutions 1 other countries By co-operating for better waste
management within the EU we can achieve considerabie results

Transboundary movements of waste

Today, transboundary movements of waste are controlled. The possibilities
of controlling waste depend on the destination recovery or disposal. Special
requirements for waste treatment, for example, may be used to control
movements The purpose of this control 1s to ensure that waste recerves en-
vironmentally sound treatment.

In cases where we have a superior recovery method 1n Denmark, we must
make use of it We can control movements of waste for recovery through
specific treatment requirements in national legislation or municipal regula-
tions Today, we have laid down special treatment requirements for refrig-
eration equipment and electronic waste It is planned to make treatment re-
quirements for vehicles, and requirements for batteries, PVC, shredder
waste and waste suitable for incineration are being considered (see Appen-
dix A) Transboundary movements of waste for recovery will only be per-
mutted on the basis of a specific evaluation of complhance with treatment
requirements If no such requirements are laid down, transboundary move-
ments can only be prevented through environmental considerations, or with
a view to protecting public safety or health

If suitable plants are available for the disposal of waste in Denmark, trans-
boundary movements of waste destined for disposal will not be permitted.
The background for this ban is the proximity principle, the prionty for re-
covery and self-sufficiency at national and Community levels. The ban will
be incorporated in legislation.

Imports of waste for disposal in Denmark are not permitted. One exception
is waste which is generated in such a small quantity 1n another Member
State that the provision of new specialised disposal plants in that State
would be uneconomic This ban will be incorporated in legislation. The
Commusston will be notified of these measures 1n accordance with Council
Regulation’

3 Article 4, section 3 a) 1) in Council Regulation (EEC) no 259/93 on the supervision
and control of smpments of waste within, into and out of the European Community
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New focus

o gquality 1n waste treat-
ment

o reduced environmental
impact

o utilisation of resources
1n waste

Waste management year
2004

o 64 % recycling

e 24 % incineration

o |2 % landfilling

Capacity

1.2 Objectives
Waste 21 envisages a change 1n focus

Focus used to be on quantities - and 1t will now be supplemented by quali-
tative elements such as utilisation of resources 1n waste, quality in waste
treatment, and mitigation of problems caused by environmental contami-
nants

With Waste 21, Danish waste management will be improved, entailing re-
duced loss of resources and better quality in waste treatment The plan re-
flects the principles of ecological space and allows for larger participation of
citizens and enterprises 1n waste solutions

New national objectives* for waste management means increased recycling
and reduced landfilling Objectives have been drawn up on the basis of an
evaluation of impacts of mitiatives and an assessment of waste arisings year
2004.

Need for landfilling decreases

The objective is that the total need for landfilling in year 2004 will be re-
duced by some 500,000 tonnes against the quantity landfilled in 1997 This
will be achieved through increased recycling and incineration Thus 1s a de-
crease of 25 per cent against 1997. Waste from industry and residues from
coal-fired power plants 1n particular contribute to this decrease.

The ban on landfilling of waste suitable for incineration means that re-
sources 1n waste are better utilised through incineration - but at the same
time this has led to new challenges 1n waste management Now, the objec-
tive 1s to shift a larger part of waste suitable for incineration to recycling -
and at the same time to shift non-combustible waste directly from landfilling
to recycling.

Up to year 2004, landfill capacity at national level 1s sufficient, but there are
large differences among the regions.

Increased recycling

Recycling can be improved compared to today. The initiatives in Waste 21
will lead to increased recycling of 270,000 tonnes. This 1s an increase of |
per cent against 1997 The increase will be distributed over all sectors - ex-
cept for municipal wastewater treatment plants and the building and con-
struction sector

Figures may give the impression that recycling targets have been met, but
construction and demolition waste counts much 1n the overall calculation.
Many new itiatives are not directed at heavy waste fractions, but rather at
light, important fractions such as plastic and paper and fractions containing
environmental contaminants

As a consequence of waste prevention initiatives mn the Government's plan
of action for energy, Energy 21, amounts of residues from coal-fired power

plants, which are recycled extensively, will decrease considerably.

More incineration

* Objectives 1n Plan of Action for Waste and Recycling 1993-1997 were Recycling
54%, incineration 25 %, landfilling 21 % by year 2000



Capacity

40% of copper 1s recycled

25 tonnes of lead to be recy-
cled

6 tonnes of cadmium

25 tonnes of arsenic
75 tonnes of chromium

Total amounts of waste going to incineration in 2004 will increase compared
to 1997°. Imitiatives in Waste 21 for increased recyching will shift waste
from incineration, but other factors will have the opposite impact. Firstly,
the ban on landfilling of waste suitable for incineration 1s expected to shift
large amounts of waste from landfilling to incineration Secondly, an n-
crease 1n waste arisings up to year 2004 will mean more waste to be inciner-
ated

New challenges are ahead due to creased capacity needs and enhanced
environmental requirements® These challenges will be solved in close co-
operation between local, regional and national authorities The aim 1s to
adapt capacity to needs and site capacity i a way that allows for best possi-
ble energy utilisation and largest possible CO, mitigation based on the prin-

ciple of regional self-sufficiency Co-ordination of incineration capacity will
be enhanced or rules will be introduced ensuring overall planning nationally
and regionally and that environmental and economic considerations are re-
spected

Better quality in waste treatment

New treatment methods are being developed for a number of waste frac-
tions, but there is still a long way to go before all methods have reached full-
scale operation Therefore, the effect of new treatment methods cannot be
measured today; developments have to be seen over time. When processes
are operational, separate collection will be introduced for environmentally
harmful and recyclable fractions

A review of the effects of imtiatives for electronics, end-of-hfe vehicles,
batteries and impregnated wood based on today's data shows the following

For electronics 1t 15 expected that around 25,000 tonnes of waste electrical
and electronic equipment will be shifted from landfilling and incineration to
recycling The copper content of this waste corresponds to 40 per cent of the
amounts incinerated or landfilled today.

Reprocessing of end-of-life vehicles will ensure that 25 tonnes of lead are
separated for recycling

Collection and treatment of all NiCd batteries will remove 6 tonnes of cad-
mium from waste streams

It 15 assessed that separate treatment of impregnated wood in year 2004 wall
entail a reduction of around 25 tonnes of arsenic and 75 tonnes of chromium
1n conventional waste treatment.

Waste prevention

Waste prevention 1s one of the key elements of Waste 21. Already now,
waste prevention may be introduced for fractions where factors significant
to waste generation are known. Today we know that new energy generation
will lead to a considerable reduction of residues from coal-fired power
plants within the next 30 years

Consumption patterns are decisive to developments 1n waste ansings from
households. It 1s therefore planned to launch information campaigns focus-

ng on the connection between material consumption and waste arisings

Results within sectors

%2 6 mullion tonnes were incinerated n 1997
® New EU directive on waste incineration 1s 1n the pipeline
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Waste incineration plants
year 2004
o 70% recycling

Construction and demolition
waste year 2004
e 90% recycling

Domestic waste year 2004
o 30 % recycling

Bulky waste year 2004
o 25 %recyclhing

Industry year 2004
o 65 %recyclhing

Institutions, trade and of-
fices year 2004
e 50 %recycling

Prerequisites for meeting targets for year 2004 are that national and local
authorities 1ssue the necessary rules and regulations, and that citizens and
enterprises participate in waste solutions

Development and information activities stated 1n Waste 21 require substan-
tial subsidies from the Environmental Council for Cleaner Products Studies
will show which additional financing schemes may be established to
strengthen certain areas 1n order to ensure a systematic improvement in
waste management all over Denmark.

Initiatives for various sectors can be summarised as follows

A number of environmentally harmful fractions may no longer be assigned
to disposal at conventional waste incineration plants These fractions are,
for example, waste electronic equipment, impregnated wood, and PVC Sta-
bilised flue gas cleaning waste will be landfilled at three sites receiving
waste from the whole country. Recycling of residues from waste incinera-
tion plants 1s to reach at least 70 per cent 1n year 2004 (77 per cent 1n 1997)

Recycling of construction and demolition waste 1s to be kept at the present
high level, and environmental contaminants from the building sector are to
be collected and treated separately Such materials are PVC, waste electrical
and electronic equipment, as well as impregnated wood. In year 2004, recy-
ching 1s to be at 90 per cent (92 per cent in 1997)

Recycling of household waste will increase up to year 2004. Recycling of
domestic waste and bulky waste will increase, and garden waste will be kept
at the present high recycling rate

Increased recycling of domestic waste will be ensured by the introduction of
kerbside collection schemes for paper, and increased information on glass
collection. Recyching of organic domestic waste will be increased as brogas
technology 1s developed and capacity installed. In a longer term perspective,
separate collection schemes will be introduced all over the country The
recycling objective for domestic waste 1s 30 per cent in year 2004. The long
term objective of 40 to 50 per cent 1s to be maintained (15 per cent in 1997).

Recycling of bulky waste will be increased by further source separation of
recyclable fractions such as cardboard. Requirements for the establishment
of recycling possibilities for source-separated waste at recycling centres
will be considered. Recycling 1s to reach 25 per cent mn year 2004 (17 per
cent in 1997).

Waste from industry will be shifted from landfilling to recycling, and envi-
ronmental contaminants in waste are to be managed through better treatment
methods. Fractions 1n focus are, for example, foundry waste, shredder waste,
and waste electrical and electronic equipment. Recycling will-be increased,
for example, through the establishment of waste exchanges. Recycling in
year 2004 1s to reach 65 per cent (58 per cent 1 1997).

Recycling from institutions, trade and offices will be increased by enhanced
collection of recyclable materials This can be achieved through improved
information, guirdance from special waste consultants, and enhanced supei-
viston by local authorities. The effort 1s especially directed towards fractions
such as batteries, vehicles, tyres, refrigeration equipment, PVC, waste elec-
trical and electronic equipment, cardboard and paper, as well as waste oil.
Recycling 1s to reach 50 per cent m year 2004 (38 per cent in 1997)



Wastewater treatment plants ~ Both fertiliser and energy resources in municipal sewage sludge are to be

year 2004 i utilised, but due to stricter requirements for the contents of certain organic

e 50% recycling chemical substances 1n sludge, 1t 1s expected that the present high level of
application of sludge to farmland cannot be maintained The objective 1s
therefore to have 50 per cent recycling in year 2004 (70 per cent in 1997)

Residues from coal-fired Amounts of residues from coal-fired power plants are expected to drop as a
- power plants year 2004 - . . _ consequence of Energy 21. Recycling of residues can therefore be increased
e 90% recyclhing of bottom to 90 per cent in year 2004 (73 per cent in 1997) Furthermore, 1t will be
ash and fly ash ensured that increasing amounts of bioash are recycled in environmentally

appropriate ways.



Intermunicipal companies
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2 The Danish Waste Model

The Danish waste model 1s a comprehensive system covering waste preven-
tion, collection and treatment The fundamental principle of the model 1s
that co-ordination of waste management 1s a public sector task

Responsibility lies with local councils
In Denmark, responsibility for management of all waste lies wath the local
councils’.

In Denmark, in contrast to many other countries, we have chosen to manage
household waste, and industrial and commercial waste, 1n a comprehensive
waste management system, covering both packaging waste and hazardous
waste

Source separation

For some recyclable fractions, collection systems with source separation
have been established, enjoying widespread acceptance and used extensively
by citizens and enterprises The principle of source separation of waste 1s
one of the key elements 1n the Danish waste model

It 15 a municipal task to ensure that the waste hierarchy 1s followed, ensuring
that some types of waste are recycled in compliance with specific require-
ments

In general, 1t 1s attempted to solve the waste problem at the source by intro-
ducing cleaner technology. In recent years, environmental management,
green accounting and similar concepts have also gained ground This has
meant that waste 1s not only perceived as an environmental problem, but
also as a resource.

Organisation
The local council may choose to be in charge of waste management 1tself, or
1t may contract the task to an intermunicipal waste company.

The local council may also choose to contract waste management operations
to private companies.

The practical organisation of waste management 1s different from one local
authority to another. Large local authorities such as Copenhagen, Aarhus
and Odense choose to manage waste themselves. Most of Denmark's other
(small) local authorities have chosen - mostly for practical reasons - to co-
operate with other local authorities with a view to solving central parts of
the task jointly. This 1s done by establishing intermunicipal waste compa-
nies Such companies are normally based on Art. 60 1n the Local Govern-
ment Act &,

Management of hazardous waste is also organised differently from one local
authority to another. A network of intermunicipal transfer stations has been
set up, servicing most local authorities in Denmark. A few local authorities
handle hazardous waste themselves.

7 Agnicultural waste and residues from coal-fired power plants are not managed by

focal councils
8 Local Government Act no 1092 of 29" December 1997, Art 60



collection/transportation

- recycling

- Incmeration

- landfilling

Competent authority 1s
Danish Environmental
Protection Agency

Monitoring

On 1¥ January 1998, 35 intermunicipal waste companies and 18 intermu-
nicipal transfer stations existed, all approved under Art 60 of the Local
Government Act.

Other types of companies have also been established to operate within waste
management Some of these companies are owned by local authorities

Operation of municipal schemes. -

Municipal schemes for household waste are normally operated by local
councils, municipal companies and private waste companies, whereas the
management of industrial and commercial waste 1s normally contracted to
private companies.

The collection of both household and industrial and commercial waste 1s
typically contracted to private companies.

Waste recycling is mostly carried out by private companies. However, sev-
eral intermunicipal companies also operate within waste recycling, as a
means to ensure environmentally correct recycling of waste independent of,
for example, fluctuating market demand for recyclates.

Waste incineration 1s in practice a public sector task, and incineration plants
are typically operated by municipal or intermunicipal companies. In addi-
tion, several incineration plants exist that are not run by intermunicipal
companies. Ownership forms vary much and, for example, several plants are
owned by power distribution companies

As a general rule, waste disposal sites may only be owned by public
authorities

To support the Danish waste model, a broad range of instruments are ap-
plied that are charactenstic to this model. These instruments are described in
Appendix A. Both EU and Danish legislation on waste set up objectives and
requirements for waste management in relation to the preparation of waste
management plans. Appendix A describes the interplay between Danish and
EU legislation.

Transboundary movements of waste
Transboundary movements of waste follow a specific procedure based on
previous notification, authorisation and financial guarantees.

The Danish Environmental Protection Agency 1s the competent authority,
and the scheme is administered 1n extensive co-operation with regional and
local councils.

Assisted by the police, local councils monitor that regulations on trans-
boundary movements of waste are complied with. However, regional coun-
cils are responsible for monitoring waste imports to Danish enterprises
which operate under regional supervision under the Danish Environmental
Protection Act Art. 66. Regional councils also carry out monitoring on the
roads.

2.1 New focus for waste management

Waste 21 introduces a change of focus in Danish waste management
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New focus - qualitative ob-
Jectives

- quality in treatment

- reduced environmental
impact

- increased resource utili-
sation
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Until now, focus has been on quantities - 1 € waste minimisation and in-
creased recycling. From now on, focus will also be on qualitative objectives
- better quality m waste treatment 1s be achieved. This means reduced envi-
ronmental 1mpact and increased resource utilisation in an econonucally ac-
ceptable way

Utilisation of resources 1n waste 1s to be understood very broadly Resources
mean both energy resources used to generate "waste", raw material re-
sources making up waste, and energy that can be recovered by waste incin-
eration.

Products may be reused directly. Reuse preserves both raw matenals and the
energy used to manufacture the product The Danish bottle return system 1s
a good example of reuse

It is also possible to process waste, using its raw materials to manufacture
new goods (recycling). Recycling ensures utilisation of raw matenals sev-
eral times. Virgin raw materials are saved, as 1s the energy used to produce
them At the same time, the energy content of waste 1s saved which as a last
resort can be recovered, for example by incineration.

Another kind of recycling 1s the extraction of raw matenials from waste, for
example copper or lead This has many advantages virgin raw matenals are
saved, spreading of substances 1s reduced (a hazard to the environment), and
raw materials can instead be utilised 1n new products.

The energy content of waste covers both the energy used to manufacture the
product and the energy reserve which may be recovered by incineration of
the product Biogasification of organic domestic waste ensures recovery of
both fertilising contents and energy contents, making this form of treatment
superior to incineration These and other factors are important to take into
consideration 1n the choice of future treatment methods.

Factors to be considered differ from one waste fraction to another, and the
choice of method depends on treatment methods available and logstics at
any given time. However, we have to face the fact that technological devel-
opment does not happen automatically 1n the waste area. The reasons for
this are that waste management competence is decentralised and that sources

. of several waste fractions are dispersed unevenly over the country. For ex-

ample, one waste fraction may be generated in small quantities in many
municipalities. Other waste fractions may arise in large quantities in few
municipalities. Therefore, supply 1s not secured. This constitutes a barrier to
innovation and development of profitable collection schemes and treatment
methods.

In addition, market prices fluctuate widely, and consequently imtial invest-
ments 1n the sector are risky There 1s no incentive to invest 1n the develop-
ment of new plant and turn 1t into commercial use.

In future, local councils will continue to be responsible for developing waste
solutions, but they must be flexible and open to involvement of professional
competence from other local authorities, private companies and to look at
national solutions.

Under Waste 21, this will be even more important as more fractions are to
be collected and treated separately, and new methods must be developed to
treat these fractions. New treatment methods must be adapted to waste of the
future Local councils must be prepared to adapt to alternative management
of given waste fractions



Report on Waste

List of undesired substances

Today, local authorities co-operate on the recycling of, for example, paper
and cardboard, and batteries are collected separately and reprocessed
abroad It may be necessary to extend this co-operation to cover more op-
erators in the choice of new waste solutions 1n order to improve quality in
waste treatment

- As a consequence, local-councils must be prepared to-co-operate - also -
across borders - when they develop new waste management solutions

Focus on qualitative elements 1n waste management 1s also one of the main
messages in the Danish Government's "Report on Waste - Waste 21” dated
January 1998 (Danish only)

Better quality n treatment 1s a prerequisite to ensure that targets for reduced
spreading of environmental contaminants and optimusation of resource utili-
sation are met.

Environmental contaminants came in focus with the "1995 Nature and Envi-
ronment Policy Report", adopted by the Folketing 1n November 1995 Ac-
cording to this report, one of the four most important areas of effort in envi-
ronmental policy is the phase-out of xenobiotic substances.

The Government is also focusing on chemucals.

In connection with this new focus, two other strategies play a key role for
the environment.

In the Government's report on future mnitiatives for chemicals from May
1997 and the Danish Environmental Protection Agency's report on inte-
grated product policy, tools for preventive efforts are identified in which
source tracking and limited use of undesired substances are important ele-
ments

Furthermore, the Danish Environmental Protection Agency has drawn up a
list of substances that are undesired in products. The list 1s based on knowl-
edge of substances' harmful effects on human health and/or the environment.
In the selection, consideration has been given to problems ansing in manu-
facture, use, and disposal of waste.

The bt is a useful tool in the 1dentification of substances that cause prob-
lems 1n waste management, and therefore it 1s to be used in the development
of cleaner technology and the substitution of environmental contaminants
with less harmful substances.

However, 1t will take time before the integrated product policy has an effect
on waste, and undesired substances are substituted Durability of goods 1s an
important factor when the nature of waste 1s to be changed

In parallel with this preventive effort a modern waste treatment system 1s
therefore to be established that can handle waste as 1t 1s today - both origi-
natmg from domestic and imported goods - and which will be affected by
"old" products on the market for some years ahead

21
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3 Initiatives

Up to now, Danish waste strategy has focused on waste prevention, n-
creased recycling and reduced landfilling. These concepts will still be in
focus, but now the quality of waste treatment 1s also to be improved. Envi-
ronmental impacts from chemical substances will be reduced and resources
in waste utthised.

For Waste 21 to succeed, a number of imtiatives must be launched at differ-
ent levels Some imtiatives are of more general nature, others will be
adapted to different sectors or directed at the waste fraction in question

This requires that national and local authorities live up to their obhgations,
including the preparation of necessary rules and regulations, and that citi-
zens and enterprises contribute to good waste solutions.

Development and information activities stated 1n the plan require a substan-
tial subsidy from the Environmental Council for Cleaner Products, but there
1s also a need to study additional financing possibilities which may be es-
tablished 1n order to promote technological development.

Waste can be divided according to the source (sector) generating it. Sectors
are waste incineration plants, building and construction, households, indus-
try, institutions, trade and offices, power plants, and wastewater treatment
plants. Total amounts of waste are distributed as follows building and con-
struction 27 per cent, households 22 per cent, industry 21 per cent, institu-
tions/trade and offices 7 per cent, power plants 13 per cent. Wastewater
treatment plants account for 10 per cent (see also figure)’.

Residues from waste incineration plants are not included i total waste
amounts 1n the figure, as they would otherwise be counted twice.

Waste from primary souces, 1997

Waste water

treatment plant:

Power plants 6% Building and

13% contruction

° 27%
{nstitutions,
trade an offices
7%
Households

Industry

21% 22%

The imtiatives of Waste 21 are described below The first initiatives are of
more general nature, followed by a number of initiatives divided nto sectors

® The figure "Waste from primary sources" only includes waste from primary
sources, 1.€ residues from waste incineration plants are not included 1n total
amounts



Developments in
waste amounts

Waste data

generating the waste A more detailed description of initiatives 1s given in
Appendices A to E

3.1 General areas of effort

In Denmark, 12 9 mullion tonnes'® waste were generated i 1997. Of total

_amounts less than 2 per cent was hazardous waste and 7 per cent packaging-—

waste

In general, waste amounts have increased over the past 10 years up to 1996.
Within the bullding and construction sector and coal-fired power plants
especially, increasing amounts of waste have been registered From 1996 to
1997 total waste amounts remained stable. Amounts of residues from coal-
fired power plants dropped steeply from 1996 to 1997

Despite increasing waste amounts, past objectives for recycling 1n year 2000
have been reached'' The building and construction sector especially has
contributed to the high rate of recycling

Waste prevention

The Folketing has decided that total waste amounts must be kept stable.
Waste prevention 1s a very hard task to solve The Government will do their
part, but all members of society have a responsibility

Studies have shown that the economy 1s the decisive factor for 80 per cent
of the increase 1n waste generation, but it does not play the same role for all
fractions The remaining part of the increase 1s caused by other factors such
as amendment of legislation and citizens' behaviour.

In order to break the generally increasing trend 1n waste generation 1t is nec-
essary to identify mechanisms behind waste generation 1n different sectors,
and on this basis adapt initiatives (see Appendix B on waste amounts)

Responsibility for solving the problem of increasing waste amounts 1s
shared by all citizens In 1999 a conference will be organised, allowing all
parties involved to meet and commut themselves to co-operation on waste
prevention

Knowledge on waste must form the basis for planning, regulation and su-
pervision by local authorities to a greater extent. Initiatives to improve the
statistical basis 1n the waste sector are described in Appendix B on waste
data.

It 1s a prerequisite for improved quality in waste treatment that good statis-
tics are available. Reliable data must be used for identifying new areas of
effort and for monitoring whether initiatives which have been launched lead
to the expected results (see Appendix B on waste data).

Technological development

Improved quality 1n waste treatment requires development of new technol-
ogy. There are several barriers to automatic development, for example de-
centralised competence in waste management, fluctuating prices, as well as

10 Waste Statistics 1997, Environmental Review no xx, 1999 from the Danish Envi-
ronmental Protection Agency.

'""'Cf Action Plan for Waste and Recycling 1993-97, the objestive for year 2000 was
54% recycling, 25% incineration and 21% landfilling Actual 1997 figures show
recycling of 63%, incineration 20 %, landfilling 16 % and special treatment 1%
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Waste tax

Packaging fee

Capacity to be adjusted
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the fact that waste 1s generated unevenly over the country (see Appendix B
on technological development)

Denmark has been at the forefront of technology 1n waste treatment. If tech-
nologies suitable for waste of the future are to be developed at general level,
1t 1s necessary to ensure an intensive effort solving the task systematically
throughout the country In co-operation with operators in the area, the
Government will evaluate areas in which an enhanced effort 1s needed and
how best to support this effort

Taxes

The waste tax 1s a good financial incentive to ensure that waste 1s subjected
to the form of treatment to be promoted; this means increased recycling and
reduced landfilling. It will be ensured regularly that the waste tax supports
overall prionties in waste management. In this connection it will be evalu-
ated whether waste tax should also comprise hazardous waste and contami-
nated so1l, promoting more suitable treatment (a detailed description of the
Danish waste tax 1s given in Appendix A).

The weight-based packaging fee gives producers an incentive to reduce the
weight of packaging and thereby also waste generated. If the packaging fee
1s later to be fixed on the basis of environmental impact of packaging, in
addition to being waste preventive, the fee will also give an incentive to
reducing environmental impact of packaging waste (see Appendix A on
regulation)

Capacity at waste incineratien plants

Increased need for capacity, overall energy policy and enhanced environ-
mental requirements'? create a number of challenges to be solved in close
co-operation between local, regional and national authorities

The objective 1s to adjust incineration capacity to actual needs and locate 1t
1n areas where best possible energy utilisation and largest possible CO,
mutigation are obtained, taking into consideration principles of regional self-
sufficiency. In future, establishment of new plants, closing-down of opera-
tion, or conversion to combined power and heating generation will be co-
ordinated better. '

Today, a large number of incineration furnaces generate only heating with-
out co-generation. It is estimated that after year 2000 there will still be a
need to exploit capacity in several of these furnaces. The use of these fur-
naces will be evaluated regularly, taking special consideration of the largest
possible energy utilisation and stricter environmental requirements.

Co-ordination will be enhanced and rules will be laid down to ensure a
comprehensive planning nationally and regionally and optimum respect of
environmental and economic aspects.

Landfill capacity

Up to year 2004 landfill capacity 1s sufficient at national level, but at the
same time there are large differences among the regions due to different
availabilities of suitable sites for the landfills. In addition, practice shows
that planning must be carried out with a 12-year hornizon. Considerations on
capacity must therefore go further than the four years which are often prac-
tice 1n planning

12 An EU directive on waste incineration plants is n the pipeline, comprising re-
quirements for emissions



Objectives year 2004

70 % recycling of total
waste amounts from in-
cineration plants

Initiatves to reduce loss of
resources

3.2 Sectors and fractions

In waste planning, 1t 1s expedient to divide waste according to its source
Withi a given sector, waste of a simlar type 1s normally generated, and
collection schemes are adapted to this type

Initiatives for each sector are described below Under each sector 1t 1s dis-
cussed how to achieve.objectives, including for which fractions imtatives-
will be launched, and which efforts work well today (see also Appendix D
on sectors and Appendix E on fractions)

3.3 Waste incineration plants

In 1997, around 550,000 tonnes of residues (slag and flue gas cleaning
waste) were generated at waste mcineration plants 3 1t 1s expected that in-
creasing amounts of waste will be incinerated in the coming years, and
thereby increasing amounts of residues will be generated.

Fractions are incinerated today which are no longer considered suitable for
incineration. These fractions include PVC, impregnated wood and waste
electrical and electronic equipment. In future, as far as possible these frac-
tions will not be incinerated In a coming EU directive on waste incinera-
tion, Denmark will seek to include principles for incineration of certain
fractions.

The quality of residues must be improved, and both recycling and landfilling
of residues must be managed with largest possible respect of groundwater
resources. To this end, new treatment methods for, e g. flue gas cleaning
waste, will have to be developed.

Waste incineration plants, initiatives

Waste electrical and A special scheme will be established for these products

electronic equipment Requirements for the scheme to be laid down in a Statu-
tory Order

Impregnated wood Impregnated wood will be considered as waste not suit-

able for incineration This fraction will be landfilled
When better treatment methods have been developed,
impregnated wood will be collected separately

PVC PVC will be separated. The part which cannot be recy-

cled must be landfilled When better treatment methods

have been developed, new requirements will be made to
special management of this waste fraction

Flue gas cleaning waste | Three disposal sites will be established, recetving waste
from the whole country Stabilisation methods for flue
gas cleaning waste are being developed

Slag Recycling of slag must be managed with largest possible
respect of groundwater resources A Statutory Order will
be 1ssued regulating recycling of residues and soul in
building and construction works

Studies have shown that waste electrical and electronic equipment contrb-
utes with 60 per cent of copper and 20-40 per cent of lead going to either
incineration or landfilling. As a consequence, waste electrical and electronic
equipment will be collected separately and managed in a more environment-
friendly way. This will reduce loss of resources considerably. Requirements
for management were laid down in a Statutory Order issued 1n 1998.

13 Residues from waste incineration plants are not inciuded in statements of total
waste amounts, as they would otherwise be counted twice




Objectives year 2004

o 90% recychng of con-
struction and demolition
waste

o sorting and separate
collection of environ-
mentally harmful frac-
tions

o ncreased use of envi-
ronmentally correct de-
sign
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Sinularly, impregnated wood contains a number of heavy metals The incin-
eration of such wood leads to pollution of residues with heavy metals In
future, impregnated wood will be managed as waste not suitable for incin-
eration, and landfilled When better treatment methods have been devel-
oped, impregnated wood will be collected separately for treatment.

The incineration of PVC entails generation of larger amounts of waste (flue
gas cleaning waste) than amounts incinerated Furthermore, PVC often
contains heavy metals which pollute residues. PVC will therefore be sepa-
rated If PVC waste cannot be recycled, it will be landfilled It 1s recom-
mended that local councils assign PVC waste to landfilling 1n special cells
so that 1t will be possible subsequently to transfer this waste to alternative
treatment When better treatment methods have been developed, new re-
quirements for special management will be made A large proportion of hard
PVC construction waste can be recycled today, and this will be reflected in
municipal assignments

Flue gas cleaning waste 1s classified as hazardous waste'. It used to be
landfilled temporarily, as no suitable methods to stabilise it were available
Suitable disposal sites have formally been selected, and the sites are now to
be established The work of developing stabilisation methods for flue gas
cleaning waste will be continued When disposal sites come mto operation,
exports of flue gas cleaning waste will not longer be permitted.

In 1997, 82 per cent of slag"® was recycled. In future, recycling of slag will
also take place with largest possible respect of groundwater resources. In
1999, a Statutory Order on rules for recycling will be submutted to hearing

In the development of recycling possibilities and treatment methods for resi-
dues and flue gas cleaning waste 1t 1s expected that closer co-operation
among operators 1n the area will be established. A new centre for research
on residues 1s planned.

3.4 Building and construction sector

The building and construction sector 1s characterised by a very high recy-
cling rate of waste generated. This high rate will be maintained, as waste
recycling saves important resources

The objective for year 2004 is to increase recycling further'®. This will be
achieved primarily by continued separation of construction and demolition
waste such as asphalt, stone and concrete 1n clean fractions, separation of
PVC, impregnated wood and waste electrical and electronic equipment, as
well as extended used of environmentally correct design.

In 1997, construction and demolition waste amounted to some 3.4 million
tonnes. The amount of PVC, impregnated wood, and waste electrical and
electronic equipment 1s estimated at around 2 per cent of total construction
and demolition waste amounts

' In 1997, 61,300 tonnes flue gas cleaning waste were generated

' In 1997, slag generation amounted to 493,800 tonnes

' The objective of Plan of Action for waste and recycling 1993-97 was 60% recy-
cling of construction and demolition waste 1n year 2000 This objective was revised
n 1993 to 85% recycling before year 2000



Initiatives to improve qual-
ity in waste treatment and
reduce loss of resources

However, it 1s expected that amounts of PVC and impregnated wood will
increase considerably in the coming years It 1s assessed that PVC and 1im-
pregnated wood 1n year 2004 will amount to some 60,000-70,000 tonnes

The need for separating other environmentally harmful fractions will be
examined

Building and construction sector, initiatives

Waste electrical and electronic equip- A special scheme to be established Re-

ment quirements for treatment laid down n a
Statutory Order

Impregnated wood Impregnated wood will be considered as

waste not suttable for incineration This
Jraction will be landfilled When better
treatment methods have been developed,
impregnated wood will be collected

separately
Environmentally correct design Possibility of laying down requirements
for use of environmentally correct design
PVC Separation for recycling or landfilling
Residues and soil Requirements for recvcling of residues

and soil for building and construction
purposes to be laid down in a Statutory
Order

A separate scheme for waste electrical and electronic equipment will be
established, and 1n 1998 a Statutory Order was issued '’. The purpose of the
Statutory Order 1s to ensure environmentally correct treatment of waste

Impregnated wood will be managed as waste not suitable for incineration
and landfilled So far, no suitable treatment method has been found, but
methods are being developed. When better treatment methods have been
developed, separate collection of impregnated wood will be established.

The concept of environmentally correct design takes waste prevention and
recycling 1nto consideration 1n the design The use of environmentally cor-
rect design 1s voluntary today, but possibilities of making it compulsory will
be investigated 1n co-operation with the Ministry of Housing and Urban
Affairs

PVC waste will be separated. PVC construction waste contains a large frac-
tion of hard PVC which can be recycled today Recyclable hard PVC con-
struction waste will therefore be assigned to recycling. Other non-recyclable
PVC waste will be landfilled It 1s recommended that local councils assign
PVC waste to landfilling 1n separate cells, allowing subsequent alternative
treatment of the waste When suitable treatment methods have been devel-
oped, new requirements for special management of the waste will be made.

In 1999, a Statutory Order on residues and soil for building and construction
purposes will be submitted to hearing The purpose is to ensure that recy-
cling 1s managed with largest possible respect of groundwater resources.

As a result of above mitiatives, the objective for recycling of construction
and demolition waste 1s set at 90 per cent tn year 2004

'7 Order no 1067 of 22nd December 1998 on management of waste from electrical
and electronic products




Objectives year 2004

© ncreased focus on hink
between material con-
sumption and waste
amounts

® mantenance of return
bottle system

@ ncreased collection of
household hazardous
waste

Obyectives year 2004

o 30% recycling of domes-
tic waste

e 70% incineration

Objectives n longer term

perspective

o 40-50% recycling of do-
mestic waste
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3.5 Households

Household waste covers domestic waste, bulky waste and garden waste. A
small proportion of household waste 1s hazardous

There has been an increase 1 household waste arisings, and the major part
of this increase can be attributed to garden waste The increase should also
be seen 1n connection with increased purchasing power and private con-
sumption.

No specific objectives for recycling, incineration and landfilling have been
set up for the sector as a whole Material consumption and resulting waste
arisings will come in focus Also, the Danish return bottle system will be
maintained.

Weight-based packaging fees to some extent give producers an incentive to
reduce packaging weight and thereby waste anisings If the packaging feeis
later to be fixed on the basis of environmental impact of packages, the fee -
in addition to being waste preventive - will give an incentive to reduce envi-
ronmental impacts from packaging waste

In order for objectives for domestic waste, garden waste and bulky waste to
be met, 1t 1s necessary to activate citizens 1nto participating in various col-
lection schemes. This implies that information efforts 1n local authorities
will be increased 1n order to provide the best possible knowledge of waste
collection schemes

Furthermore, citizens will have better opportunities to deliver fractions
containing environmental contaminants for separate treatment.

Another purpose of this information effort in local authorities 1s to enhance
the interest of citizens 1n purchasing products that after use have the least
possible environmental impact as waste

Collection of household waste is financed in many municipalities through a
general waste collection fee. It will be studied whether a differentiated fee
will increase citizens' incentives to contribute to increased recycling and
waste minimisation

35.1 Domestic waste

Recycling of domestic waste can be increased considerably, and in forth-
coming years focus will be put on increased separation and collection of
glass, paper, plastic and the organic fraction of domestic waste'®.

A rough estimate shows that these four fractions cover around 84 per cent of
total domestic waste amounts'®.

Domestic waste, initiatives

Batteries When suitable treatment methods have been developed,
all batteries will be collected

Waste electrical and elec- | Products to be collected and treated separately
tronic equipment

Hazardous waste (paint Information to householders on hazardous waste to
residues, medicine resi- increase collection

'8 Cf Plan of Action for waste and recycling 1993-97, the objective was 40-50%
recyching. This objective has not been met as a recycling rate of 15% was registered
n 1997 Existing schemes will therefore be extended and rendered more efficient

19 Domestic waste amounted to 1,621,000 tonnes 1n 1997




Iniiatives to increase recy-
cling

dues, hazardous chemical
substances and products)

Glass Efficiency of existing scheme to be improved An n-
formation campaign will be launched to increase col-
lection of glass Evaluation of market for reuse of wine
bottles, and possibility of reducing rate of cullets by
improved collection equipment System for return bot-
tles to be maintained

Organic domestic waste | Experience with biogas plants to be evaluated Subse-
quently, introduction of requirements for collection of
organic domestic waste Elaboration of status of recy-
cling of organic domestic waste

Cardboard packaging Separation and recycling possibilities for cardboard to
be established
Paper Kerbside collection schemes for paper to be estab-

lished from private households
Evaluation of factors deteriorating recycling of paper,
such as glue

Plastic packaging Evaluation of possibilities for recycling of plastic
packaging to be carried out

When suitable treatment methods have been developed, all batreries will be
collected.

A separate scheme will be established for waste electrical and electronic
equipment. In 1998, a Statutory Order was 1ssued with the purpose of en-
suring environmentally correct treatment of this waste fraction.

Citizens play an important role in the separation of household hazardous
waste. Often, due to lack of knowledge, hazardous waste will end up in do-
mestic waste. Local councils must therefore increase information to citizens
on existing schemnes. As a support to local authorities, a guideline on haz-
ardous waste will be 1ssued 1n 1999

Collection of waste glass can be increased through better information to
citizens. Information campaigns will be launched to increase collection of
packaging glass and reduce incorrect separation. The possibility of reducing
the rate of cullets of collected glass through better collection equipment will
be evaluated. Furthermore, the market for reuse of wine bottles and envi-
ronmental impacts of bottle export will be evaluated.

The Danish return bottle system ensures a high reuse rate of packaging and
thereby a considerable reduction of both waste arisings and resource con-
sumption

Work 1s being undertaken to gain better experience with biogas plants for
the treatment of organic domestic waste. Once the basis is sufficient, re-
quirements for the collection of organic domestic waste will be introduced.
A status for recycling of organic domestic waste and sewage sludge will be
drawn up to be used as a basis for a possible plan of action for recychng of
organic waste

Separation and recycling schemes will be established for cardboard pack-
aging from households. It will also be studied whether and how plastic
drums can be collected and sold for recycling The schemes may be estab-
lished 1n conjunction with bulky waste schemes

The collection of paper from households will be increased by using more
efficient collection systems and collecting more types of paper An exten-
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Objectives year 2004
o 25%recycling

e 37 5% incineration
e 37 5% landfilling

Imtiatives to increase recy-
ching and ensure better
quality in waste treatment
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ston of the scheme from year 2000 with kerbside collection 1s expected to
double collection In parallel, barriers hampering increased recycling will be
evaluated Solutions may be to use alternative glues or inks.

Altogether, the above mitiatives will result in domestic waste recycling of
30 per cent n year 2004 (15 per cent 1n 1997). Especially, increased collec-
tion of paper and organic domestic waste will contribute to this result.

3.52 Bulky waste

Recycling of bulky waste may be increased by converting/improving exist-
ing schemes, and by activating citizens 1n the process by requiring increased
separation of a number of fractions™.

Focus will especially be on separation of waste electrical and electronic
equipment, impregnated wood, refrigeration equipment and PVC. A rough
estimate shows that these fractions account for around 12 per cent of total
amounts of bulky waste?'.

In recent years, staffed recycling stations have been established in many
municipalities, often supplemented by collection schemes.

Bulky waste, initiatives

Batteries and accumu- When suitable treatment methods have been developed,

lators all batteries will be collected

Waste electrical and Special scheme to be established for the collection of

electronic equipment waste electrical and electronic equipment Requirements
have been laid down in a Statutory Order

Impregnated wood Impregnated wood will be managed as waste not suitable

Jfor incineration When better treatment methods have
been developed, a spectal scheme for impregnated wood
will be established

Refirigeration equipment | Refrigeration equipment will be collected separately to
increase recycling and separation of environmentally
harmful fractions

PVC PVC will be separated Fractions that cannot be recy-
cled will be landfilled When better treatment methods
have been developed, new requirements for special man-
agement of the waste will be made

The possibility of increasing recycling through requirements for bulky waste
schemes will be evaluated.

Today, special schemes for Ni-Cd batteries and lead accumulators exist.
The scheme for lead accumulators works well When better treatment meth-
ods for batteries have been developed, all batteries will be collected.

A special scheme will be established for waste electrical and electronic
equipment In 1998, a Statutory Order to this effect was issued®? The pur-
pose 1s to ensure an environmentally correct treatment of this waste fraction.

The Statutory Order will be supplemented with a nation-wide information
campaign, and a number of environmental gmidelines will be prepared. Fi-
nally, eco-labelling criteria will be set up for several products. In 1998, a
product panel will be established for electronics

20 Cf Plan of Action for waste and recycling 1993-97, the objective was 25% recy-
cling, 37 5% incineration and 37 5% landfiling Recycling in 1997 was 17%, 41%
was incinerated and 41% landfilled Previous objectives are thus not met

2! Bulky waste amounted to 588,000 tonnes in 1997

22 Order no 1067 of 22" December 1998 on management of waste from electrical
and electronic products




In future, impregnated wood will be managed as waste not suitable for -
cimeration This waste will be landfilled. When better treatment methods
have been developed, impregnated wood will be collected separately

In future, refrigeration equipment will also be collected for an environmen-
tally acceptable treatment. CFC will be extracted and collected, and resource
tecovery will be ensured for recyclable fractions - - - - S

PVC will be separated What cannot be recycled will be assigned to land-
filling It is recommended that PVC waste is assigned to landfilling in spe-
cial cells, allowing to bring 1t to alternative treatment at a later stage. When
better treatment methods have been developed, new requirements will be
made for special management of PVC waste

Altogether, the above iitiatives will lead to an increase in recycling of
bulky waste to 25 per cent in 2004 (17 per cent in 1997) Imtiatives for
waste electrical and electronic equipment and refrigeration equipment en-
sure that the quality of waste treatment will be improved.

Around 50,000 tonnes, corresponding to half the waste electrical and elec-
tronic equipment collected, have generally ended up 1n bulky waste New
initiatives 1n the area result in these amounts advancing 1nto the best cate-
gory of the waste treatment hierarchy from incmeration and landfilling to
recyching.

3.5.3 Garden waste

Objective year 2004 For many years, home composting of garden waste has been promoted 1n

e 95% recycling information campaigns Local councils have established schemes and plants
for the composting of garden waste on a voluntary basis.

It 1s not considered that recyching of garden waste can be increased further®.

Today's efforts will be maintained, and no new initiatives are envisaged.

3.6 Industry

The objectives for recycling industrial waste for year 2000 have already
been fulfilled, but the amount of waste landfilled is still too high. Therefore,
concerted efforts will be made to reduce amounts of waste for landfilling
and 1ncrease the recycling rate to 65 per cent.

‘

Objectives year 2004 The objective for year 2004 1s to reduce amounts for landfilling to a maxi-
* (5% recyching mum of 15 per cent. A study has shown that shredder waste and foundry

o 15 %landfilling waste account for 27 per cent of industrial waste landfilled 1n 1997, corre-
e umproved collection of sponding to some 190,000 tonnes™.

hazardous waste
Other fractions will be separated 1n order to increase recycling. Fractions are
described below. Amounts from these fractions account for an estimated 22
per cent of total amounts of industrial waste. The fractions 1n question are
primanily waste electrical and electronic equipment, paper and cardboard,
PCB/PCT, end-of-life vehicles, including shredder waste, as well as foundry

2 Recycling amounted 1n 1997 to 97 per cent, and only 1 per cent of garden waste
was landfilled In 1997, garden waste arisings amounted to 443,000 tonnes
24 Total amounts of industnial waste were 2,736,000 tonnes in 1997 Around 26% of

this waste was landfilled and 58% recycled 3]



Initiatives to reduce loss of
resources and amounts of
waste landfilled
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waste These fractions are the most important in relation to amounts and

environmental impacts

Waste from enterprises will come n focus Information on waste will be
prioritised These points will be taken into consideration when evaluating
green accounts and 1n the implementation of the IPPC directive A workshop
will be organised discussing how to increase recyching, including a discus-
ston of waste exchanges Experience with consultants on ndustrial and
commercial waste will be evaluated

Industry, initiatives

Batteries and accumula-
tors

When suitable treatment methods have been developed,
all batteries will be collected

End-of-Iife velucles

A special scheme for end-of-life vehicles will be estab-
lished Requirements for the scheme will be laid down
in a Statutory Order

Waste electrical and elec-
tronic equipment

A special scheme will be established for waste electri-
cal and electronic equipment Requirements have been
laid down 1n a Statutory Order

Hazardous waste

A gwideline will be issued for hazardous waste

Refrigeration equipment

Refrigeration equipment will be collected separately to
increase recycling and to separate environmentally
harmful fractions

Cardboard and paper A guideline will be 1ssued to local councils, clarifying
existing rules

PCB/PCT A Statutory Order on PCB/PCT was issued in 1998

Plasnc transport packag- | Scheme 1s being implemented

ing

PYC PVC will be separated What cannot be recycled will
be landfilled When new treatment methods have been
developed, new requirements will be made for special
management of PVC waste

Shredder waste When suitable treatment methods have been developed,
new requirements will be made for special manage-
ment of the waste

Waste o1l Subsidy scheme will be re-evaluated

Foundry waste

Development of new treatment methods will be pro-
moted

A separate scheme for end-of-life vehicles will be established. A Statutory
Order including requirements for the management of waste will be submit-
ted to hearing 1n 1999. Recyclable and environmentally harmful fractions
will be separated for recycling or environmentally appropriate disposal.
Furthermore, a certification scheme will be introduced for enterprises un-

dertaking reprocessing of end-of-life vehicles. The introduction of a certifi-
cation scheme requires an amendment to the Danish Environmental Protec-
tion Act.

No technology for the treatment of shredder waste 1s available in Denmark.
A method 1s being developed, but has not yet been fully tested When a
treatment technology has been developed, special requirements for man-
agement of shredder waste will be made.

Technically, large parts of waste sand from foundries can be recycled today.
It will therefore be ensured that all foundries in Denmark recycle waste
sand The possibility of recycling other waste fractions from foundries will
be studied Imtiatives to this end will be promoted



Initiatives to increase recy-
ching and quality in waste
treatment

Today, special schemes for Ni-Cd batteries and lead accumulators exist
The scheme for lead accumulators works well When better treatment meth-
ods have been developed, all batteries will be collected

A special scheme for waste electrical and electronic equipment will be es-
tablished. In 1998, a Statutory Order on such equipment was issued with the
purpose of ensuring correct management of this fraction The Statutory Or-

~det will be supplemented by a national information campaign, and a number -

of guidelines will be 1ssued Also, eco-labelling criteria will be established
for several products.

Enterprises are under a responsibility to notify the local council of their
hazardous waste generation. In 1999, a guideline will be 1ssued on hazard-
ous waste. The purpose 1s to enhance the understanding of how to apply
hazardous waste criteria Hazardous waste 1s exempt from the Danish waste
tax, and the basis for this exemption will be re-evaluated

Refrigeration equipment will in future also be collected for environmentally
correct treatment of waste CFC will be extracted and collected, and recy-
clable fractions will be recovered

Paper and cardboard collection will be considerably extended A guideline
will be 1ssued to local councils 1n order to extend responsibility for estab-
lishment of recycling schemes for paper and cardboard as well as supervi-
sion of schemes.

In 1998, a Statutory Order on PCB/PCT*’ was 1ssued, including require-
ments for the registration of certain PCB/PCT-bearing products.

PVC will be separated, and the fraction that cannot be recycled will be as-
signed to landfilling. It 1s recommended that local councils assign PVC
waste to landfilling 1n special cells, allowing subsequent alternative treat-
ment of PVC waste. When better treatment methods have been developed,
new requirements will be made for special management of this waste.

Today, waste ol 1s treated by ncineration with energy recovery. The sub-
sidy scheme for waste o1l will be re-evaluated and legislation amended as
necessary

On 1* July 1998 a requirement came 1nto effect on recycling of plastic
transport packaging from enterprises. The scheme 1s being implemented in
municipalities.

Altogether, above imtiatives will result 1n increased recycling of industrial
waste to 65 per cent in 2004 (58 per cent in 1997). Most important fractions
contributing to increased recycling are paper, cardboard, shredder waste,
waste electrical and electronic equipment, and foundry waste

The inttiatives for end-of-life vehicles, shredder waste, waste electrical and
electronic equipment, and foundry waste will all contribute to a reduction of
waste for landfilling

Several of the nitiaiives will contribute to improved waste treatment. One
example 1s the treatment of waste electrical and electronic equipment, which
1s described above

= Bekendtgerelse nr 925 af 13 december 1998 om PCB, PCT og erstatmingsstoffer
herfor (Statutory Order no 925 of 13" December 1998 on PCB, PCT and substitute
substances, Danish only)



Objectives year 2004
o 50% recyching

e 45% incineration
o 5% landfilling

Initiatves to increase recy-
cling and ensure better
quality in waste treatment
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3.7 Institutions, trade and offices

Recycling of waste from institutions, trade and offices” 1s far below the
objective for year 2000. Therefore, focus 1n the coming years will be put on
separation of a number of waste fractions for recycling or special treatment

The objective for year 2004 1s a recycling rate of 50 per cent This objective
will be fulfilled primarily through source separation of a number of fractions
for recyching Imitiativ es are described below The most important fractions
are tyres, waste electrical and electronic equipment, glass, organic waste
(food waste from catering centres), cardboard, paper, and plastic

A rough estimate shows that these fractions account for some 87 per cent of
total waste amounts generated 1 the sector’’.

Expenence with consultants on industrial and commercial waste will be
evaluated, and a survey of waste composition 1n the sector will be carried

out.

Institutions, trade and offices, initiatives

Batteries When new treatment methods have been
developed, all batteries will be collected

End-of-life vehicles End-of-life vehicles will be collected and
treated in an environmentally appropri-
ate way

Tyres The existing scheme will be extended

Waste electrical and electronic equip- A special scheme will be established

ment Requirements to the scheme have been
laid down 1n a Statutory Order

Health-care risk waste Status quo

Refrigeration equipment The existing scheme will be maintained

Organic waste (food waste from catering | The existing scheme will be re-evaluated
centres)

Paper and cardboard A gurdeline will be issued to local coun-
cails, clarifying existing rules

Plastic transport packaging A scheme 1s being implemented

PVC PVC will be separated What cannot be

recycled will be landfilled When better
treatment methods have been developed,
new requirements will be made for spe-
cial management of PVC waste

Waste oil Subsidy scheme will be re-evaluated

When new treatment methods for batteries have been developed, all barter-
ies will be collected separately. So far, only Ni-Cd batteries and lead accu-
mulators have been collected. The scheme for lead accumulators works well.

End-of-life vehicles will be collected in an efficient way and environmen-
tally appropriate treatment ensured. A Statutory Order will be submutted to
hearing 1n 1999 on requirements for management of this waste fraction.
Recyclable and environmentally harmful fractions will be separated for re-
cycling or environmentally appropriate disposal A certification scheme will
be introduced for enterprises reprocessing end-of-life vehicles The intro-
duction of a certification scheme requires an amendment of the Danish En-
vironmental Protection Act

2 Recyching in 1997 amounted to 38%
27 Total waste amounts i 1997 were 851,000 tonnes




The existing scheme for tyres will be extended to comprise large tyres that
will be collected for recycling or energy recovery through incineraton

A special scheme for waste electrical and electronic equipment will be es-
tablished, and a Statutory Order was issued in 1998, making requirements
for the management of this waste The Statutory Order will be supplemented
by a natton-wide information campaign, and a number of environmental
guidelines will be 1ssued. Finally, eco-labelling criteria for several products
will be established.

Refrigeration equipment will 1n future be collected for environmentally cor-
rect treatment. CFC from refrigeration equipment will be extracted and col-
lected, and recyclable fractions will be recovered

Organic waste (food waste from catering centres) 1s currently reprocessed
for amimal fodder. The collection scheme has been 1n effect since 1986, and
an evaluation 1s called for to clanfy whether other forms of recycling than
reprocessing for animal fodder may be of relevance. Rules for the schemes
will therefore be studied and adjusted as necessary

Paper and cardboard collection will be increased considerably Today, lo-
cal councils shall assign paper and cardboard from industry and commerce
to recycling. As a consequence, public and private institutions and enter-
prises are under an obligation to separate these fractions for recycling. A
guideline will be issued to local councils to extend responsibility for estab-
lishing recycling schemes for paper and cardboard, as well as supervision of
these schemes

PVC will be separated The fraction which cannot be recycled will be as-
signed to landfilling It 1s recommended that local councils assign PVC
waste to landfilling in special cells, allowing subsequent alternative treat-
ment of the waste. When better treatment methods have been developed,
new requirements for special management of PVC waste will be made.

Waste oil is today incinerated with energy recovery. A subsidy to disposal of
waste o1l by incineration at district heating plants is granted. The subsidy
scheme will be re-evaluated and legislation amended as necessary.

On 1* July 1998 a requirement came 1nto effect on recycling of plastic
transport packaging from enterprises. The scheme 1s being implemented 1n
municipalities

Altogether, the above mitiatives 1n this sector will result in increased recy-
cling up to 50 per cent in 2004 (38 per cent in 1997). Initiatives for paper
and cardboard and electronic equipment contribute most.

Several of these initiatives will also contribute to improved treatment. For
example, around 20 per cent of total waste electronics 1s generated in the
sector "institutions, trade and offices". The mitiative for this fraction will
result in 20,000 tonnes of waste being shifted from landfilling or incinera-
tion to recycling.
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Objectives year 2004

e reduction of coal-based
energy generation

o recycling of 90% of resi-
dues from coal-fired
power plants

e environmentally accept-
able recycling of bioash

Imitiatives to improve qual-

ity

Objective year 2004
e 50% recycling of sludge
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in recycling

on farmland

3.8 Power plants

The Government's Plan of Action for Energy - Energy 21 - will result in
coal-based energy generation being almost completely phased out within 30
years This will have a decisive impact on the amount of residues from coal-
fired power plants that will drop steeply. The amounts sull being generated
in future will also be recycled with greatest possible respect of groundwater
resources. .

According to Energy 21, wood and energy crops will in future constitute an
increasing part of fuel, and recycling of the ash generated will have high

priority.

Power plants, initiatives

Residues from coal-fired power plants A Statutory Order will be 1ssued regu-
lating recycling of residues from coal-
fired power plants

Residues from biofuel A Statutory Order will be i1ssued regu-
lating recycling of broash

Methods will be developed to increase
recycling of residues from biofuel

In the next 30 years, there will still be generation of residues from coal-fired
power plants?® The high recycling rate of residues wall be maintamed” In
1999, a Statutory Order will be submutted to hearing on the management of
residues and so1l which regulates recycling of residues from coal-fired
power plants.

With the increased use of biofuel it will be necessary to separate fly ash
from bottom ash 1n order to ensure a high rate of recycling. Methods will be
developed ensuring that the cadmium-bearing fly ash can be removed sepa-
rately for special treatment. There 1s also a need for initiatives to develop
new methods of recycling of residues from biomass. Requirements for the
use of bioash as a fertiliser will be laid down 1n a Statutory Order which will
be submutted to hearing 1n 1999

3.9 Wastewater treatment plants

In 1997, the recycling rate of waste from municipal wastewater treatment
plants amounted to 70 per cent of total amounts (wet weight), and thereby
the objective for year 2000 has been fulfilled™.

Requirements for the content of certain chemical substances 1n sludge will
become stricter 1n year 2000, and this means that 1n a transitional period
local councils must find alternatives to the application to farmland.

28 In 1996, 2,300,000 tonnes residues were generated This amount is the ighest
ever due to large electricity exports to Norway and Sweden Amounts of residues are
expected to decrease, and 1n year 2004 they are expected to be below 1,000,000
tonnes

® 1n 1997, 1,775,000 tonnes residues were generated Of this, 73 % was recycled

30 1n 1997, a total of 1,248,000 tonnes sludge, sand and screenings were generated at
wastewater treatment plants. According to the Plan of Action for waste and recycling
1993-97 the objective was to recycle 50 % of sludge In 1997, 72 % of sludge was

recycled.




Initiatives to improve qual-
1ty of sludge for recycling

Initiatives to increase en-
ergy recovery from sludge

Both fertiliser and energy contents 1n sewage sludge are to be utilised, but
due to stricter requirements the extensive application of sludge to farmland
1s expected to decrease The objective 1s therefore a recycling rate of 50 per
cent 1n year 2004 (See Appendix E on the sludge fraction)

Wastewater treatment plants, initiatives

General Reduced use of xenobiotic substances

Sludge. - B 1 Re-evaluation of existing rules

Preparation of a status for recyching of
organic domestic waste and sewage
sludge

Study of biogasification of sludge before
application to farmland

Today work 1s being undertaken to improve the quality of sludge and the
possibilities of increased recycling, and this work will continue i future
through the general policy of phasing-out of xenobiotic substances.

Furthermore, evaluations are being made of the decomposition of xenobiotic
substances 1n sludge at different treatment forms, long term effects of the
application of sludge to farmland, as well as assimilation of xenobiotic sub-
stances 1n plants.

Regulations on agricultural use of sewage sludge will be re-evaluated, if
results of the studies indicate the need for amendments.

In 1999, a status for recycling of organic domestic waste and sewage sludge
will be prepared. This status may form the basis for a plan of action for re-
cyching of organic waste.

In the study program for biogas, funds will be provided for detailed studies
of biogasification of sludge prior to application to farmland
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Legal basis

Local authorities are com-
petent authority 1n waste
management 1ssues

Duties of local authorities

A 1 Instruments of the Danish model

Danish waste legislation 1s characterised by .a close interplay between EU
regulation and national regulations

EU regulation lays down overall frameworks and principles for waste man-
agement The organisation of waste structures and the implementation of
EU regulation in Danish legislation 1s a national task.

The Danish waste model 1s based on a combination of traditional adminis-
trative instruments (Acts, Statutory Orders, Circulars), and various other
instruments such as taxes and charges, subsidy schemes and agreements
These instruments are described below

EU waste regulation is summarised in Appendix A2 together with a de-
scription of the interplay between EU regulation and Danish legislation.

All Administrative instruments

The legal framework laying down the obligation of local authorities to man-
age waste is given in the Danish Environmental Protection Act and subse-
quent Statutory Orders and Circulars The most important Statutory Order is
the Statutory Order on Waste no 299 of 30" April 1997.

The Danish Environmental Protection Act lays down regulations on waste in
Part 6 (Sections 43-50) Under these provisions, local authorities are respon-
sible for the management of all waste 1n Denmark.

The Act states that the local council is 1n charge of waste management.
Thus, the local authority 1s responsible for waste generated 1n its municipal-

1ty

Under the terms-of the Danish Environmental Protection Act and the Statu-
tory Order on Waste, local councils have a number of duties in connection
with waste management.

Every four years, the local council must prepare a short-term waste man-
agement plan covering four years, and a long-term plan covering 12 years.

Furthermore, the local council must prepare waste regulations detailing the
schemes established 1n its municipality.

In this context, the local council must ensure compliance with the waste
hierarchy, including recycling of certain types of waste in accordance with
specific requirements laid down in the Statutory Order on Waste and various
Circulars.

The local council must establish schemes ensuring that waste generated 1n
its municipality 1s managed 1n an environmentally acceptable way. Such

schemes may be assignment schemes or collection schemes.

Charactenistic features of assigninent schemes are that the local council lays
down 1n a waste regulation that given waste types must be assigned to a
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Duty to use schemes

Organisation

Environmental approvals

Waste tax

given form of management. The waste producer 1s responsible for waste
management in compliance with provisions in the regulation

By contrast, charactenistic features of collection schemes are that the local
council 1s responsible for ensuring that collection, transportation and man-
agement of a given waste fraction 1s 1n compliance with the regulation

For domestic waste including glass and paper from private households as
well as for hazardous waste, the Statutory Order on Waste lays down re-
quirements to the effect that the local council must establish a collection
scheme. In addition, a Circular gives requirements for the establishment of
collection schemes for construction and demolition waste

The local authority collects and registers information on waste amounts,
waste treatment plants etc.

Finally, the local council makes decisions according to the Danish Envi-
ronmental Protection Act and the Statutory Order on Waste, for example
concerning classification of waste and notification of orders and prohibi-
tions, and it is 1n charge of supervision of compliance with regulations

When a municipal scheme has been established, citizens, freeholders and
enterprises are, as a rule, under an obligation to use the scheme. There are,
however, various possibilities of exemption from this obligation

According to the Danish Environmental Protection Act, it is furthermore
prohibited to establish competing collection, where a municipal collection
scheme has been established.

The local council is not allowed to delegate responsibility for waste man-
agement, but it can choose either to assume the task itself, to confer the task
to an intermunicipal waste company (i.e a co-operation between munici-
palities) or to contract operation to private companies.

The operation of collection schemes for household waste is assumed both by
municipal companies and private waste companies, whereas management of
industnal and commercial waste is normally assumed by private companies
alone

Enterprises and plants carrying out treatment, reprocessing or crushing etc.
of waste must have environmental approval. As of 1¥ January 1992 landfills
may as a general rule only be owned by public authorities.

Al2 Other instruments

In addition to the above traditronal regulation by Acts, Statutory Orders and
Circulars, waste management 1s regulated by a number of different instru-
ments such as taxes and charges, subsidies and agreements

The waste tax, which came 1nto effect on 1¥ January 1987, 1s one of the 1n-
struments established to achieve the targets of the Plan of Action for waste
and recycling. The waste tax 1s differentiated so that 1t is most expensive to
landfill waste, cheaper to ircinerate 1t, and tax exempt to recycle 1t Hazard-
ous waste and contaminated soil are exempt from the Danish waste tax.
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Packaging taxes

Specific taxes

General fee or tax financing
of municipal schemes

The objective 1s that the waste tax rate and the differentiation shall create an
incentive to lead generated waste directly to recycling or to recover 1t by
incineration with energy recovery instead of leading 1t to landfilling

The waste tax 1s described 1n more detaill in A 1.3

Packaging taxes are levied on a number of products Since 1978 a volume-
based tax on packaging Yor most beverages has been 1n effect The tax 1s
divided 1nto si1x volume categories and two material-based rates The tax 1s
levied on new packaging and thereby gives an incentive to use refillable
packaging.

Furthermore, with effect from 1™ April 1998 a volume-based tax 1s levied on
bottles and drums From 1® January 1999, this tax is converted into a
weight-based tax divided into 13 material and packaging types. The tax is
levied on packaging for a number of products, including soap and deter-
gents, lubricants, perfume and margarine. Non-carbonated soft drinks, vine-
gar and edible oils also fall under the weight-based tax as from 1% January
1999.

The weight-based tax promotes the reduction of packaging consumption and
thereby waste arisings. The objective is that the tax reflects the environ-
mental impact of materials in question Therefore, a number of environ-
mental 1ndices will be prepared on the basis of cradle-to-grave analyses

Furthermore, as from 1% January 1999 a weight-based tax 1s levied on plastic
foil foodstuff-packaging manufactured from soft PVC. The purpose of this
tax 1s to promote the use of more environment-friendly packaging foil

Finally, since 1994 a weight-based tax on paper and plastic carrier bags has
been 1n effect, and since 1988 a value tax on disposable tableware Both
taxes give an mncentive to increase reuse and reduce waste amounts.

As a supplement to the general waste tax, more specific taxes have been
introduced aimed at products that either demand special treatment after use
or where consumption should be hmited or shifted to more environment-
friendly products For example, a fee has been introduced for N1-Cd batter-
tes, 1n the form of a remuneration scheme'

Costs of waste management may be financed by fees or taxes at the discre-
tion of local councils

Fees may cover costs for establishment, operation, adminstration, invest-
ment, planning, and collection of information etc.

In compliance with general local government rules, fees must be fixed on a
cost-coverage principle, 1.e the rate of fees must be fixed so that over time
there is a balance between revenues (fees) and costs of schemes 1n the waste
management system. Schemes must therefore be based on the non-profit
cost-coverage principle

The local counc:l may fix an overall fee for schemes established 1n the mu-
nicipality The fee must correspond to the service delivered to citizens.

' Actno 414 of 14" January 1995 amended by Act no 397 of 22™ May 1996 on taxes on
nickel-cadmium batteries
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Specific taxes and charges

Agreements

Subsidy schemes to promote
cleaner products and recy-
cling

Objective year 2004

ensure that the waste tax
leads to waste prevention
and increased recycling

Measures-

reviston of the waste tax

In municipal waste regulations, the local counctl may lay down provisions
on waste management fees, including rate and levy system.

In addition to the waste management fee financing municipal waste man-
agement schemes, taxes, charges and fees are increasingly used to finance,
for example, take-back schemes for certain waste fractions (tyres and lead
accumulators) Here, fees are used to finance collection and recycling o

Agreements are another instrument used to achieve environmental objec-
tives in waste management For example, an agreement has been entered
with the Danmish Contractors' Association on selective demolition of building
matenials. Other examples of agreements are: an agreement with local coun-
cils on CFC-contaning refrigerators, an agreement on recycling of transport
packaging with the Confederation of Damish Industries, the Danish Plastics
Federation and the Packaging Industry, an agreement with industry on col-
lection of discarded lead accumulators, and an agreement with the Danish
Motor Trade Association, the Association of Danish Recycling Industries
and municipal associations on a take-back scheme for discarded tyres.

In the subsidy programme "Programme for cleaner products etc.” funds
have been allocated to projects on recycling, cleaner technology, and waste
The Environmental Council for Cleaner Products is in charge of overall
prioritisation of funds, whereas the Danish Environmental Protection
Agency is 1n charge of the administration of funds for specific projects.

Subsidies are granted to activities that reduce environmental impacts n
connection with development, manufacture, sale or use of products or in
connection with management of waste generated in the entire life cycle of
the product, either 1n the form of promotion of cleaner products or recy-
cling Subsidies may also be granted to projects aiming at mitigating prob-
lems related to waste disposal. This may be 1n the form of projects of dem-
onstration, surveying, and information etc. or development of processes,
methods, production equipment or products within waste management. In-
vestments in plant cannot be subsidised today.

Al3 The Danish Waste Tax

Al131 Status

The Danish waste tax was introduced in 1987. The purpose of the waste tax
15 to shift waste from landfilling and incineration to recycling, and the tax is
differentiated so that it is most expensive to landfill waste, cheaper to incin-
erate it with energy recovery, and tax exempt to recycle it.

The waste tax gives a financial incentive to shift waste from incineration
and landfilling to recycling. It has worked well for large, homogeneous
waste fractions, but up to 1997 the tax rate has not been high enough to en-
sure satisfactory recycling of the types of industrial waste which tradition-
ally are not transferred to recycling

A 1.32 Future initiatives

In co-operation with the Danish Ministry of Taxation, the Act will be re-
vised 1n 1999. In this context, an assessment will be carried out to clarify
whether the exemption of hazardous waste and contaminated so1l 1s to be
upheld
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Hazardous waste has so far been exempt from the waste tax, and assess-
ments will be made on whether the assumptions for this exemption have
changed The costs of disposal of hazardous waste vary depending on the
type of waste For certain types of waste, costs are similar to those for non-
hazardous waste. Finally, 1t will be assessed whether the waste tax can be
used to control contaminated so1l streams

An evaluation of the effects of the increase 1n the waste tax rate which took
effect on 1.1.97 will be finalised 1n spring 1999. It will be supplemented by
an analysis of the latest increase once the analytical basis is adequate

A 133 Regulation

The waste tax 1s authorised by the Act on taxes on waste and raw materials
The yield of the tax 1s a general revenue in the Finance Act. The tax 1s ad-
munistered by local customs and tax regions, and it 1s levied at registered
treatment plants. This ensures that all waste treated 1s taxed and that the tax
1s passed on fully to the producer of the waste.

The waste tax is differentiated, and rates today are DKK 375/tonne waste
for landfilling (also for landfilling of residues from power plants based on
fossil fuel or biomass), DKK 330/tonne waste incinerated and DKK
280/tonne waste 1ncinerated at plants with a minimum of 10 per cent power
generation. Recycled waste 1s not taxed

A refund is granted to local authorities for costs of cleaning beach sand
contaminated with o1l and chemicals

A 1.3.4 Environmental impact assessment
An adjusted waste tax will lead to reduced loss of resources and improved
waste treatment, both contributing to reduced environmental impact

A 135 Implications for national authorities
It may be necessary to amend the Act on taxes, depending on the results of
ongoing studies.

A 1.3.6 Implications for local authorities
At any time, local authorities must take account of the effects of the waste
tax (1n their choice between incineration or landfilling).

44



Close winterplay between EU
. and national regulations

Denmark as front-runner

EU objectives

A 2 EU waste regulation

Danish legislation on waste management 1s characterised by a close inter-
play between EU regulation and national regulations

EU regulation lays down overall frameworks and principles for waste man-
agement The organisation of waste management and the implementation of
EU regulation 1n Danish legisiation 1s a national task.

The formulation of EU waste strategy and legislation takes place 1n close
co-operation between EU institutions and Member States.

Denmark's impact on EU legislation has been significant, and together with
a number of other EU Member States, Denmark has often taken the lead in
solving new tasks in waste management. Many of the central elements of
the Danish waste model have been - and still are - a source of inspiration to
EU regulation. One example is the waste hierarchy, especially in connection
with the introduction of waste prevention. Another example 1s the principle
of source separation, permit requirements for waste treatment plants, and the
establishment of data collection.

EU objectives for waste management are primarily concentrated on preven-
tion, promotion of recycling and other forms of recovery, and minimisation
of final disposal

The present Community strategy for waste management, in particular ob-
jectives and measures, 1s described in Communication from the Commission
on the Community strategy for waste management, adopted on 30" July
1996.

The waste management policy has resulted n the adoption of a number of
legal instruments setting up obligations for Member States in waste man-
agement.

Member States are under an obligation to draw up one or several plans for
the management of waste 1n order to achieve the objectives for waste man-
agement laid down in Directives.

The central legislative instrument 1s the Council Directive 75/442/EEC as
amended by Council Directive 91/156/EEC, also known as the "framework"
Directive on waste. This Directive is supplemented by a number of Direc-
tives regulating particular types of waste. In addition, regulations have been
1ssued in the form of a number of Directives on the treatment of waste, in-
cineration of waste, and incineration of hazardous waste. Finally, a proposal
for a Directive on the landfill of waste has been tabled and is expected to be
adopted 1n m1d-1999

Obyectives and requirements for waste management laid down in waste-
related Directives are described below, including the requirements to draw

up waste management plans

Regulations on transboundary movements of waste are also described
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Waste hierarchy

® waste prevention

e recycling

e nctneration with energy
recovery

o landfilling

Principles for proximity and
self-sufficiency

Environmentally sound
management of waste

Drawing up plans to attain
the objectives

Implementation in Denmark

A 2.1 General requirements of the framework Directive on waste

The Directive on waste’ provides a number of basic definitions and princi-
ples for environmentally sound management of waste. The scope of the
Directive covers all waste that 1s not regulated separately

The Drirective defines forms of treatment of relevance in waste management.
It distinguishes between recovery (forms of treatment ensuring resource
utilisation of waste, such as recycling and incineration with energy recov-
ery) and disposal, 1 e forms of treatment where resources 1n waste are not
ytilised (1including landfilling)

The Directive lays down the waste hierarchy described above 1n which
waste prevention has the highest priority, followed by recycling and other
types of recovery, including incineration with energy recovery. Waste which
cannot be treated in these forms 1s landfilled

Under the terms of the Directive, Member States are required to establish an
integrated and adequate network of disposal installations enabling both the
Community as a whole as well as Member States individually to dispose of
waste generated on therr territory.

Member States are required to ensure that waste is managed without endan-
gering human health and the environment The Directive prohibits the aban-
donment, dumping or uncontrolled disposal of waste and lays down re-
quirements to the effect that all treatment plants must obtain a permit, and
that they are subject to periodic inspections.

Further to this requirement, the Directive lays down requirements for estab-
lishments or undertakings that carry out waste treatment to keep a record of
various information on waste treated.

Finally, the Directive lays down the "polluter-pays principle”, 1.e. the cost of
disposing of waste must be borne by the holders and/or the previous holders
or the producer of the product from which the waste came.

In order to attain the objectives of the Directive, Member States are required
to draw up waste management plans. Member States may prevent move-
ments of waste which are not in accordance with their waste management
plans.

The Directive gives a list of specific requirements for the contents of Such
plans relating to the type, quantity and origin of waste, technical require-
ments, management of particular wastes and suitable disposal sites or in-
stallations.

The framework Directive on waste has been implemented in Denmark in,
for example, the Danish Environmental Protection Act and the Statutory
Order on Waste

* Council Directive 75/442/EEC as amended by Council Directive 91/156/EEC
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Permuts

Inspection

Prohibition to mix waste

Plans

Implementation in Denmark

Requirements for special
management

A22 Special requirements for hazardous waste

A 221 Directive on hazardous waste

The Council Directive on hazardous waste’ covers all hazardous waste as
defined in Annexes I, I and III of the Directive and the list of hazardous
wastes’

Waste 15 categorised as hazardous if 1t features on the list of hazardous -
waste and/or displays the properties listed in Annexes II and III to the Di-
rective which render them hazardous

Requirements of the Directive correspond to requirements laid down in the
framework Directive on waste. permits for establishments or undertakings
carrying out storage, treatment or disposal of hazardous waste, and periodic
mspections of establishments or undertakings transporting such waste.

The Directive also prohibits mixing of hazardous waste of different catego-
ries or mixing hazardous waste with non-hazardous waste.

The Directive requires Member States to ensure that hazardous waste is
labelled and packaged in connection wath collection, transportation and
temporary storage

The Directive lays down requirements that producers, carriers and disposal
plants for hazardous waste keep a record of various information on waste
treated

This Directive also establishes the requirement to draw up management
plans for hazardous waste.

The implementation of the Directive in Danish legislation is ensured
through a number of provisions 1n the Statutory Order on Waste.

The Directive on hazardous waste is supplemented by a number of individ-
ual Directives regulating particular types of hazardous waste. Basic princi-
ples contained in the framework Directive on waste and the Directive on
hazardous waste on, for example, permits for enterprises storing, treating or
disposing of hazardous waste, periodic inspections of enterprises transport-
ing such waste, as well as plans for management of hazardous waste also
apply to these individual Directives.

A 222 Directive on waste oils

The Council Directive on the disposal of waste oils’ prohibits any discharge
or treatment of waste oils causing a risk of pollution. If such discharges and
treatment forms cannot be avoided, Member States must take the necessary
measures to ensure safe collection and disposal of waste oils.

The Directive lays down requirements to the effect that waste oils are pri-
marily treated by regeneration and/or incineration with energy recovery.

The Directive gives emission values in connection with incineration of
waste otls.

* Council Directive 91/689/EEC
* Council Deciston (94/904/EC) of 22nd December 1994 establishing a hist of hazardous
waste pursuant to Article 1 (4) of Council Directive 91/689/EEC on hazardous waste

* Council Directive 75/439/EEC as amended by Council Directive 87/101/EEC
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Requirements for collection

Plans

o

Special requirements for
disposal

In addition, the Directive requires that establishments or undertakings col-
lecting waste oils are registered and inspected by competent authorities
Establishments or undertakings carrying out disposal of waste oils are also
requested to obtain a permit

The implementation of the Directive 1n Danish legislation 1s ensured
thfough a number of provisions in the Statutory Order on Waste

A 223 Directive on batteries and accumulators

The Council Directive on batteries and accumulators containing certain
dangerous substances® aims at harmonising national measures on the man-
agement of spent batteries and accumulators containing mercury, cadmium
or lead.

The Directive orders Member States to establish collection schemes for
spent batteries and accumulators containing mercury, cadmium or lead, as
well as to ensure separate treatment and disposal

The Directive prohibits the marketing of alkaline manganese batteries and
the incorporation of accumulators 1n apphances, 1f batteries or accumulators
exceed limits fixed 1n the Directive.

The Directive 1s supplemented by a Commuission Directive on a marking
system for batteries and accumulators’, The marking must support the provi-
stons of the Directive on batteries and accumulators on collection and re-
covery of batteries and accumulators.

The Directive also lays down provisions on the use of economic instruments
such as deposit and return systems, charges or taxes.

The Directive orders Member States to draw up plans for attaining the ob-
jectives of the Directive Plans must comprise 1nitiatives to promote mar-
keting of "green" batteries and ensure that heavy metal-containing batteries
are separated from household waste.

The Directive has been implemented by the Statutory Order on certain bat-
tertes and accumulators containing dangerous substances, the Statutory Or-
der on Waste, the Statutory Order on a fee on lead accumulators and the Act
on Remuneration for the collection of lead accumulators etc

A224 Directive on PCBs and PCTs

The Council Directive on the disposal of polychlorinated biphenyls and
polychlorinated terphenyls (PCB/PCT)’ regulates the disposal of
PCBs/PCTs and the replacement or disposal of equipment containing PCBs
as well as the disposal of used PCBs The Directive prohibits reuse of PCBs.

The purpose of the Directive is to ensure environmentally safe disposal of
PCBs and PCTs For large PCB volumes (more than 5 dm”), decontamina-
tion and/or disposal must be effected at the latest by the end of 2010. For
equipment with contents of less than 5 dm’, disposal must be ensured at the
latest at the end of the product's useful life

® Council Directive 91/157/EEC
” Commussion Directive 93/86/EEC
* Council Directive 96/59/EC
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Plans

Quantitative treatment re-
quirements

Requirements for packaging

Member States must ensure that inventories are compiled of equipment with
PCB volumes of more than 5 dm”.

The Directive must be seen 1n connection with the Directive on reduced
marketing and use of certain dangerous substances and preparations, partly
prohibiting the use of PCBs/PCTs, the Directive on waste oils and the Di-
rective on the incineration of hazardous waste
Plans for the replacement, collection and safe disposal of PCBs must be
drawn up.

The Directive on PCB/PCT was implemented 1n Danish legislation in De-
cember 1998’

A23 Special requirements for packaging and packaging waste

The Directive on packaging and packaging waste'® should be seen in con-
nection with the framework Directive on waste and the Community strategy
for waste management The Directive on packaging and packaging waste is
the first example of a Directive fully based on the waste hierarchy.

The Directive includes provisions on prevention of packaging waste, in-
cluding the promotion of reuse systems for packaging. It also sets up a
number of quantitative objectives for the recycling of packaging waste.

The Directive sets up requirements to the effect that between 50 per cent
and 65 per cent of total packaging waste must be recovered no later than
year 2001. Of this, between 25 per cent and 45 per cent of total packaging
waste must be material recycled

In addition to overall objectives for material recycling, the Directive also
sets up specific requirements for recycling of each packaging material As a
minimum 15 per cent of each packaging material must be recycled no later
than year 2001. These requirements are directed at glass, paper and card-
board, metal and plastic. In Appendix E, Section ES, it is described how
Denmark ensures compliance with these requirements.

In Denmark, it 1s expected to attain a recycling rate of around 45 per cent of
packaging waste by year 2001. The major part of the remaining packaging
waste is incinerated with energy recovery. On the basis of implemented and
planned 1nitiatives in packaging waste management and in waste manage-
ment in general - including the ban on landfilling of waste suitable for in-
cineration, it is expected that total recovery of packaging waste will be
above 80 per cent and thereby go beyond the targets stated in the Directive
on packaging and packaging waste. Denmark must inform the Commxssnon
of this in compliance with Article 6 (6) of the Directive.

To support the objectives of the Directive for treatment of packaging waste,
the Directive sets up requirements for design of packaging. These require-
ments are directed at manufacturers (or importers) of packaging. The pur-
pose of these requirements is to reduce amounts of and environmental im-
pact from packaging and packaging waste. The Directive sets up concentra-

* Statutory Order no 925 of 13" December 1998 on PCBs, PCTs and substitute
substances
" European Parliament and Council Directive 94/62/EC
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National programmes for
prevention and reuse

Special effort for beverage
packaging

tion levels of heavy metals 1n packaging and so-called essential require-
ments on the composition and nature of packaging

Once a year, starting from mid-1999, Denmark must submit documentation
to the Commission on recycling and recovery of packaging waste.

In common with other Directives relating to waste, this Directive gives
various provisions for marking systems, return, collection and recovery
systems, management plans, information systems and economic instru-
ments

Finally, the Directive opens the posstbility for Member States to launch
specific national programmes or actions to ensure prevention and reuse of
packaging waste Danish 1nitiatives are described below

In addition to ensuring that specific requirements of the Directive are com-
plied with, each Member State must implement other measures to prevent
packaging waste (Article 4).

In 1998, the Folketing adopted an amendment of the packaging tax in effect
at that time so that from 1999 taxes are levied on packaging for certain
products on the basis of packaging material and weight. It 1s expected that
the weight-based tax will give an incentive to reduce the weight of packag-
ing and thereby have a waste-preventive effect on packaging waste arisings

In addition, Denmark has introduced a subsidy scheme for cleaner products
etc which 1 a long term perspective 1s expected to have a waste preventive-
effect This scheme 1s described i more detail in the Section Al on instru-
ments

Apart from the possibility of creating incentives for manufacturers to de-
velop new, material-saving or other environment-friendly technologies
through economic instruments such as taxes, Member States do not have
much room to implement waste-preventive measures at manufacturing
level. The Directive sets up requirements for composition and nature of
packaging, and thus packaging must be optimised 1n relation to prevention
as far as possible.

As a consequence, Denmark has chosen to primarily focus on waste man-
agement 1n relation to national intiatives for prevention. The reuse of pack-
aging 1s a logical and efficient way of preventing waste arisings

Denmark has selected beverage packaging as a special area for imtiatives, as
this packaging type potentially represents a very significant amount of
packaging waste due to the large volumes.

Under the Danish scheme, beer and carbonated soft drinks may only be
marketed 1n approved refillable packages''.

The bottle return system means that each year we avoid the disposal of
around 390,000 tonnes of waste (total weight of the corresponding volume
of single-use bottles of glass or plastic)

" The scheme 1s based on the Statutory Order from the Mimstry of Environment and
Energy on Packaging for Beer and Soft Drinks, no 124 of 27" February 1989, with
subsequent amendments
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Reuse of transport packaging

Directive on the landfill of
waste

Phasing-out and require-
ments for treatment

Imported beverage may be marketed in packages that are not approved,
provided that they are covered by a deposit and return system ensuring re-
filling or material recovery

Bottles for wine and spirits are collected in municipal collectton schemes
(see also Appendix E, Section E7), by retailers, and from restaurants.

Whole bottles are washed and sent for refilling either in Denmark or abroad.
Cullets are sent for material recovery. A reimbursement of the packaging
tax through export of bottles for refilling contributes to supporting reuse of
wine bottles

The scheme for bottles for wine and spirits means that each year we avoid
around 50,000 tonnes of waste.

Finally, large quantities of plastic transport packaging - especially crates for
beer and soft drinks, transport boxes for foodstuffs in the retail trade, and
pallets - are reused

The Directive has been implemented in Danish legislation by, for example,
the Statutory Order on Waste, the Statutory Order on certain requirements
for packaging, and the Statutory Order on Packaging for Beer and Soft
Drinks

A24 Directives on treatment plants

The future Directive on the landfill of waste will be one of the most impor-
tant legal instruments for installations for the treatment of waste. A number
of other Directives lay down requirements to plants treating waste, for ex-
ample the Directives on waste incineration.

A 2.4.1 Draft Directive on the landfill of waste

The draft Directive on the landfill of waste is drawn up under the framework
Directive on waste. The purpose of the Directive is to introduce measures,
procedures and guidelines to prevent or, as far as possible, reduce environ-
mental impacts from landfills. This means especially contamination of sur-
face water, groundwater, soil and air, load on global environment, including
the greenhouse effect, as well as risks from landfilling of waste to human
health.

The Directive will cover all new landfills, but existing landfill sites must
also comply with requirements of the Directive before a specific date.

Landfill sites serving islands or landfills located 1n isolated settlements may
be exempt from provisions of the Directive in certain situations.

The Directive will introduce common procedures for permuits for all classes
of landfill (for hazardous, non-hazardous and inert waste), and 1t will intro-
duce procedures for reception of waste for landfilling. Reception procedures
will be based on waste classification

In order to reduce amounts of biodegradable waste going to landfills, the

draft Directive lays down targets for amounts of this type of waste that
Member States may landfill.
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Economic instruments

Implementation in Denmark

Authorisation etc

Enussion linut values

Council Regulation on
shipment of waste

These targets must primarily be met by composting, biogasification or mate-
rial/energy recovery.

Furthermore, it 1s required that - with some exceptions - all waste is pre-
treated before landfilling.

The draft Directive requires that the price of landfilling must reflect all costs
of establishment and operation of the landfill site. As far as possible, this
also covers costs of financial security, costs of closure and aftercare for a
period of minimum 30 years

The Directive must be implemented 1n Danish legislation no later than two
years after its publication in the Official Journal.

A 24.2 Durectives on incineration

Council Directive 89/369/EEC on the prevention of air pollution from new
waste mcineration plants and Council Directive 89/429/EEC on the preven-
tion of air pollution from existing waste incineration plants are both adopted
under the framework Directive 84/360/EEC on the combating of air pollu-
tion from industrial plants. At the same time, the two Directives relate to the
framework Directive on waste.

The Directives on incineration regulate authorisation, design, equipment and
operation of new and existing municipal incineration plants

The Directives lay down emission limit values for dust, certain combina-
tions of heavy metals, hydrochloric acid, hydrofluoric acid and SO,.

The Directives give requirements for measurements, inspection and report-
ing from plants.

The Directives do not apply to plants that are specially designed for incin-
eration of sludge from wastewater treatment plants, chemical, toxic or haz-
ardous waste as well as medical waste, even if such plants may also inciner-
ate domestic waste.

The Council has adopted the Council Directive 94/67/EEC on the incinera-
tion of hazardous waste. This Directive lays down rules on design, operation
and control of plants incinerating hazardous waste, as well as plants co-
incinerating hazardous waste

A2S Transboundary movements of waste

The Council Regulation on shipments of waste"”> was adopted, among oth-
ers, to implement the Basel Convention of 22 March 1989 on the control
of transboundary movements of hazardous wastes and their disposal, as well
as an OECD Council Decision on the control of transfrontier movements of
waste destined for recovery operations.

A251 Regulation on shipments of waste

" Council Regulation No 259/93 on the supervision and control of shipments of waste
within, into and out of the European Community, as amended by Council Regulation No.
120/97 of 20" January 1997
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Basc principles

Shipments of waste for dis-
posal

Shipments of waste for re-
covery

Regulations apply directly and are thereby binding for authorities and citi-
zens Contrary to Directives, Regulations do not have to be implemented 1n
national legislation.

However, the Regulation on shipments of waste 1s supplemented 1n Danish
legislation by a Statutory Order on import and export of waste”, giving, for
example, provisions on sanctions and inspection.. -

The Regulation lays down a number of procedures to be followed 1n con-
nection with transboundary movements of waste, building on the principle
of prior notification and authorisation as well as provision of financial guar-
antees The Regulation also regulates 1n which cases competent authorities
may prohibit shipments of waste

The Regulation distinguishes between waste destined for disposal and waste
destined for recovery Waste for recovery 1s divided into three main catego-
ries - green, amber and red

Reasoned objections for competent authorities to prohibit shipments of
waste vary depending on the destiny of waste: disposal or recovery

The Regulation requires that all shipments of waste for disposal are notified
and authorised.

The Regulation lists a number of reasoned objections to shipments of waste
for disposal. A Member State may, partially or generally, prohibit shipments
of waste 1nto and out of 1ts territory. Such a partial or general ban must be
justified by the fact that the waste in question may be disposed of 1n a plant
closer to 1ts origin (proximity principle), or that the waste 1n question should
be subject to recovery instead of disposal (priority for recovery), or that the
Community as a whole should become self-sufficient in waste disposal and
that Member States should move towards that aim individually, so that the
waste problem 1s not solved by exportation of waste (principle of self-
sufficiency).

There 1s also a possibility to make objections to separate shipments of waste
for disposal, if such shipments oppose to the principle of self-sufficiency,
the proximity principle, waste management plans or national environmental
legislation.

Waste for recovery is divided into three main categories: green, amber and
red waste, and different rules apply to transboundary movements of waste
depending on the category. Waste which does not feature on any of the lists
must follow the procedure for red waste.

Green waste is not covered by the provisions of the Regulation as to notifi-
cation, but 1n order to assist the tracking of waste, the shipment must be
accompanied by various information on, for example, the identity of the
consignee of the waste and the holder of the waste

Amber waste 1s covered by the requirement for notification. If no objections
to the shipment have becn raised within a given period of time, the shipment
may take place without written authorisation.

** Statutory Order no 971 of 19" November 1996
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Red waste follows the same procedure of notification as amber waste, but
shipment can only take place after receipt of written authorisation from the
competent authorities

Possibilities of objection to shipments of waste for recovery are more lim-
ited than for waste for disposal As green waste 1s exempt from the provi-
sions of notification, the Regulation gives no direct possibility of raising
objections to shipments For amber and red waste the most important objec-
tions are waste management plans and/or national legislation

There 1s also a possibility of raising objections if the ratio of the recoverable
and non-recoverable waste does not justify the recovery under economic and
environmental considerations (fictive recovery)

In addition, the Regulation lists a number of specific reasoned objections

A 2.5.2 The Basel Convention

As from 1" January 1998, 1t 1s prohibited to export hazardous waste from
OECD countries to non-OECD countries This so-called export ban 1s the
implementation of a ban adopted under the Basel Convention

The Basel Convention on the control of transboundary movements of haz-
ardous wastes and their disposal was adopted 1n the UNEP 1n Basel in 1989
and took effect in May 1992

One of the main purposes of the Convention 1s to reduce the number of
movements of hazardous waste The Convention also defines a number of
procedures 1n connection with movements, for example, requirements for
notification and authorisation of movements.

Together with the other EU Member States, Denmark has implemented the
Basel Convention in the so-called Regulation on shipments of waste, regu-
lating transboundary movements of waste, including hazardous waste.

In March 1994, at the initiative of, among others, Denmark, the parties to
the Convention adopted, an immediate ban on the movement of hazardous
waste destined for final disposal and a ban on exports from OECD countries
to non-OECD countries of waste for recycling, taking effect no later than 1*
January 1998

Due to non-ratification, the ban has not yet taken effect formally. Despite
this, the EU has amended the Regulation on shipments of waste to the effect
that the ban covers all EU Member States.

In order to ensure an operational ban, two lists have been prepared and
adopted in parallel to the ban: a list of hazardous waste and a list of non-
hazardous waste These two lists provide the technical basis for determining
whether waste is hazardous or non-hazardous and thereby whether a given
movement is covered by the ban The two lists have been incorporated 1n
Annex V to the Regulation.
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Objectives year 2004

stabilise total waste
amounts

utilise energy and raw
material resources in
waste

B 1 Developments in waste amounts

B 1.1 Status

Total waste amounts increased from 1995 to 1996 by 10 per cent, but de-
creased by 0.5 per cent from 1996 to 1997. Overall objectives for waste
treatment year 2000 have been met'

Total waste generation was relatively stable from 1996 to 1997 This 1s
mainly due to a decrease of 24 per cent in amounts of residues from coal-
fired power plants, and an increase 1n construction and demolition waste of
11 per cent Waste amounts from industry, the service sector and wastewater
treatment plants only increased by 1 to 4 per cent, and household waste
arisings were stable.

In Denmark, 12.9 million tons of waste were generated in 1997 (see Table
1). Of this, 2 per cent was hazardous waste’ and 7 per cent packaging waste’.

Table 1. Total waste generation in '000 tonnes
Denmark, 1994 to 1997.
Source 1994 1995 1996 1997
Households 2,575 2,610 2,767 2,776
Domestic waste 1,662 1,628 1,655 1,621
Bulky waste 606 618 639 588,
Garden waste 286 326 401 443
Other 2] 38 72 124
Institutions/trade and offices 656 834 851 861
Manufactuning etc 2,309 2,563 2,632 2,736
Building and construction 2,433 2,559 3,088 3427
Wastewater treatment plants 1,156 1,195 1,212 1,248
Slag, fly ash etc (coal-fired power plants) 1,962 1,699 2,332 1,775
Other 14 6 30 34
Total 11,105 11,466 12912 12,857

Table 1 states distribution of waste generation 1994-1997 by source. Source Waste statisics 1997, Environ-
mental Review from the Damsh Environmental Protection Agency No xx, 1999

Targets for recycling have been met, as 63 per cent of waste was recycled.
The target of reducing waste for landfilling has also been met; 16 per cent of
waste is landfilled today. Incineration accounts for 19 per cent, and special
treatment for 1 per cent.

The high recycling rate of construction and demolition waste has especially
contributed to the high overall recycling rate.

' According to Plan of Action for waste and recyclhing 1993-97, overall targets for waste
treatment were- recycling 54 per cent and landfilling 21 per cent

? In 1997, some 250,000 tonnes hazardous waste were generated in Denmark Of this
some 70,000 tonnes denved from so-called secondary sources such as waste incineration
plants A minor decrease of 16,000 tonnes from 1996 to 1997 was registered

* 900,000 tonnes packaging waste were generated i 1996
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B 1.2 Developments in waste amounts

Waste generation 1s the result of all activities in society. Total waste gen-
eration related to gross national product shows a trend of increasing
amounts of waste per DKK GNP in the period from 1985 to 1996 Waste
generation 1s not similar within different sectors or waste fractions The
ratio between waste amounts and GNP 1s relatively stable for household
waste, whereas a certain increase 1n the ratio 1s seen within the service sec-
tor

Waste treatment in Denmark in 1994, 1995, 1996 and 1997.
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Source Waste Statistics 1997, Environmental Review from the Danish Environmental Protection
Agency No 1, 1999

The Risg National Laboratory has developed a scenario model for the Dan-
ish Environmental Protection Agency in which amounts of waste from pri-
mary sources are linked to waste generating economic activity in ADAM*.

The model assumes that there is a direct correlation between waste amounts
and waste generating economic activity, and the model can be used for sce-
nario analyses of impacts of changes in level and composition of economic

activities on amounts of waste generated.

Another important assumption of the model is that mechanisms of waste
generation remain the same. This means that the relationship between waste
amounts and the relevant economic activity (waste coefficient) is always
constant. This assumption is a simplification of real life, but since waste
data are only available for the period 1994 to 1996, it is not yet possible to
determine future developments in the rate of waste coefficients more pre-
cisely.

The assumption of constant waste coefficients means that the model cannot
take 1nto consideration the impact of behavioural changes, new technology
or political measures within waste generation. Once waste data for a longer
period than 1994 to 1996 are available it will be possible to determine more
precisely how behavioural changes n the population influence develop-
ments 1n waste coefficients. In any case, it will be necessary to supplement
the model with assessments of impacts of new technology and political
measures within waste generation.

“ Economic projection model from the Mimstry of Finance
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A comparison of the model with actual developments 1n waste amounts 1n
the period 1994-1996 shows that the model can account for around 80 per
cent of the increase 1n waste amounts from 1994 to 1996. This means, as
assumed, that a considerable part of the increase in total waste amounts can
be attributed to economic development, whereas the remaining part of the
increase 1n waste amounts must be attributed to other factors such as new
legislation or behavioural changes

Stricter requirements for emissions into the atmosphere or the aquatic envi-
ronment will, for example, lead to more waste in the form of cleaning prod-
ucts. The development of energy-saving products and subsequent political
pressure to use these (refrigeration equipment, double-glazed windows etc.)
will in certain periods also lead to increased shift to new products, and
thereby to more waste. By contrast, new energy policy targets of phasing out
coal-based energy production will lead to a decrease in amounts of residues
from coal-fired power plants within the next 30 years

The impact of economic development and other waste generating mecha-
nisms will also differ from one sector to another and from one fraction to
another

For example, economic development has a smaller impact on amounts of
domestic waste from households than on production waste from industry.
Correspondingly, stricter environmental requirements for air and wastewater
emissions will primarily lead to increasing waste amounts from industry,
whereas the shift to more energy-saving products will have the largest im-
pact on bulky waste amounts from households.

In order to decelerate the general increase in waste generation, it is neces-
sary to clarify mechanisms behind waste generation within different sectors,
fractions and waste streams. On the basis of this knowledge, waste preven-
tive initiatives will be adapted to the different sectors or waste fractions 1n
focus.

The scenarto model will be a useful tool in 1dentifying which sectors and
fractions should be 1n focus 1n order to decelerate developments in waste
amounts. It will, however, be necessary to supplement the model with as-
sessments of impacts from behavioural changes, technological develop-
ments and political measures.

B 1.3 Waste - a resource

Waste contains energy and raw material resources that may be utilised. In
Denmark, the energy resource in waste suitable for incineration is recov-
ered. Waste may also contain raw matenal resources such as heavy metals.

The challenge ahead is to utilise all resources in waste, to recover raw mate-
rials in waste, and to bring them back into circulation. Efforts in future will

therefore also focus on raw material resources, including the development of
treatment methods allowing the recovery of raw material resources in waste.
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 Objectives year 2004

e ensure development of
treatment technologies
for PVC, impregnated
wood, battertes, and
shredder waste

e ensure continuous and
systematic technological
development

B 2 Technological development in
waste management

B 2.1 Status
The quality of waste treatment must be improved. Better-quality waste --
treatment requires development of new technology )

Denmark has always been at the forefront of waste treatment technology If
technologies suitable for waste of the future are to be developed at an over-
all level, an intensive effort is called for, allowing us to solve the task sys-
tematically in the entire country It will be necessary for the State to get
mnvolved 1n this work

Local councils are responsible for waste management. This makes them
important operators 1n the 1dentification of new waste types for separate
treatment, the establishment of new logistic systems, and the choice of tech-
nologies for the treatment of waste

Profitable treatment of waste requires, however, that plants have sufficient
supply and sound financial basis The need for sufficient supply will, for
example, require that small waste fractions are collected from larger areas.
Co-operation among regions - also across borders - or among sectors with
many small enterprises may be the key to creating the necessary basis for
recychng specific fractions. It may be necessary to establish a small number
of plants for the treatment of certain waste streams The siting of such plants
must be adapted to supply and logistics Kommunekemi A/S is a good ex-
ample of an enterprise recerving waste fractions and having a collection
network that covers all municipalities in the country.

Technological development does not happen automatically 1n the waste
area. The reasons for this are that waste management competence is decen-
tralised and that sources of several waste fractions are dispersed unevenly
over the country. For example, one waste fraction may be generated in small
quantities in all municipalities Other waste fractions may arise in large
quantities in few munmicipalities Therefore, supply 1s not secured. Thus con-
stitutes a barrier to innovation and development of profitable collection
schemes and treatment methods

In addition, market prices fluctuate greatly, and consequently initial invest-
ments in the sector are risky. There is no incentive to invest in the develop-
ment of new plants and put them to commercial use.

Both local authorities and enterpnises need an incentive to take the lead i
developing solutions which are necessary to meet objectives in society.

Today, we have identified a need for technological development for certain
fractions, such as plastc (including PVC), impregnated wood, shredder
waste, and batteries The Council for Recycling and Cleaner Technology has
in the past five years granted subsidies to a number of projects. Subsidy
funds available 1n the new Environmental Council for Cleaner Products are
also important when pilot projects for different waste fractions are launched.
However, funds are not sufficient to ensure the necessary improvement.

59



Measures

e support technological
development

e seek additional financing
possibilities

It 1s necessary, at an overall level, systematically to develop methods
adapted to waste of the future The State must therefore assume 1ts part of
responstbility and become actively involved

There 15 a need for intensive efforts to hift the level in waste management. A
lift to ensure that waste management 1n the entire country 1s improved This
effort will also contrtbute to ensuring that Denmark in future 1s also 1n the
forefront with environmentally high-quahty waste treatment Efforts may
also have a positive impact on employment. New ways of thinking are re-
quired, both 1n terms of technology and organisation, and 1t 1s necessary that
1mprovements are nation-wide

B 2.2 Future initiatives

Technological development within waste management will be supported. In
co-operation with operators, the Government will evaluate areas where there
15 a need for enhanced efforts and how best to support these efforts

B 2.3 Economy

The need for financing 1s to a certain extent covered by funds in the Envi-
ronmental Council for Cleaner Products However, the Council is not at
present able to grant subsidies for plant investment. There is a need to ex-
amine which additional financing possibilities should be established in order
to secure development
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Objectives year 2004
e~ collect knowledge on
waste at detailed level to
be used by
® enterprises
e local and nanonal
authorities
s measure effects of future
efforts in waste manage-
ment

B 3 Statistical basis

B 3.1 Status

There is a need for a registration system allowing the monitoring of waste in
a'siumple way "from cradleto grave”, 1n detail. Data collected will be used
by, for example, waste generating enterprises and national and local
authonties (local and regional authorities and the Damish Environmental
Protection Agency) Data must be used tn planning by local authorities to
form the basis for decision-making for regulation as well as supervision
work.

Data are also needed to monitor whether nitiatives have had the desired
effect

A central data reporting system has been established (Information System
for Waste and Recycling - the ISAG) which each year gives a good picture
of waste generated in Denmark as well as treatment of this waste

The ISAG gives a good general picture, but 1t cannot be used to follow dif-
ferent waste streams in detail. For example, the ISAG cannot provide infor-
mation on origin of waste in terms of industrial sectors.

The ISAG is extended regularly, and the latest modification of the system
implied an extension with more detailed information on generation and
treatment of hazardous waste. The modification came into effect with re-
ports for 1998

In parallel to the ISAG, data are collected regularly on different waste frac-

tions in the form of, for example, material stream and mass flow analyses.s-
6

In addition, several local authorities have developed individual data systems
on waste, and consequently waste generating enterprises report information
on their waste at different times and to several different authorities.

There is therefore a need to ensure systematic collection of comparable data
on waste at a detailed level and in a way that both enterprises and local and
national authorities can use data. This need will increase in future, as more
and more waste fractions become subject to special treatment.

A proposal 1s being drafted on a simplified system for registration of data on
waste - for waste planning and supervision of waste disposal in Denmark.
This will lead to a proposal for a further extension of ISAG data so that it is
possible for local authorities and the Danish Environmental Protection
Agency to act on the basis of comparable data at a more detailed level than
today.

° Matenal stream analyses have been made regularly for paper, cardboard, glass, orgamc
waste and construction and demolition waste.

¢ Mass flow analyses follow groups of substances and products “from cradle to grave"
and also compnse information on waste Such analyses have been made for PVC, im-
pregnated wood etc.
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Measures:

" @ extension of waste data
registration

e development of indica-
tors for measuring envi-
ronmental impact of
waste

® survey of waste from
institutions, trade and

offices

A concrete proposal for the extension of the ISAG has not yet been final-
1sed, but one of the ideas being discussed 1s a system where present ISAG
reports are supplemented by information on, for example, waste carrier,
plant capacity, operating data, treatment prices, detailed information on
hazardous waste, and geographical source of recycling

As a tool 1n municipal waste management planning, the annual reports to the
ISAG might be supplemented every four years by detailed information on
waste generation directly from enterprises to local authorities or waste com-
panies using such information ’

Environmental indicators have been developed 1in waste management, cov-
ering information on waste amounts 1n general, and especially glass and
paper. Indicators are not designed to follow new efforts in waste manage-
ment, such as efforts that aim at reducing contents of environmental con-
taminants 1n waste. With increased focus on environmental contaminants in
waste, new 1ndicators are to be developed.

There 1s also a need to survey the composition of waste from institutions,
trade and offices with a view to identifying new areas of effort aimed at
increased recycling and reduced landfilling of waste generated 1n this sector

In future, there will also be a need to carry out material stream and mass
flow analyses for selected waste fractions, especially in areas where the
overall data registration (the ISAG) 1s not sufficient. Such an area is for
example bulky waste Registration of bulky waste 1s complicated as in some
regions it 1s registered as household waste and 1n other regions as industrial
and commercial waste

B 3.2 Future initiatives

Development of methods that can measure the effect of nitiatives on re-
ducing environmental impacts 1n waste management, for example by meas-
uring heavy metals 1n residues, must be promoted.

When resuits are available, new indicators will be included in the annual
indicator report from the Ministry of Environment and Energy.

A survey will be carried out of waste from institutions, trade and offices.

Matenal stream and mass flow analyses will be prepared 1n areas were
ISAG registrations are not sufficient.

B33 Regulation

General information on waste is collected under the Information System for
Waste and Recycling (the ISAG) which took effect in 1993. The ISAG is
administered by the Danish Environmental Protection Agency According to
the Statutory Order on Waste, enterprises carrying out collection and treat-
ment of waste must report information on waste managed to the Danish
Environmental Protection Agency.

B34 Environmental impact assessment

An extended data system allowing the monitoring of separate waste frac-
tions will facilitate the assessment of impacts of concrete measures for dif-
ferent waste fractions.
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B35 Implications for national authorities

The envisaged modifications to the ISAG system are itended to take effect
1n connection with reporting as per 31" January 2001. The Statutory Order
on Waste will be amended accordingly

B 3.6 Implications for local authorities

Local authorities will use the data system to provide the basis for municipal
waste management planning, and to carry out supervision of waste man-
agement in the munictpality.
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Awm: regional balance

C 1 Capacity - incineration plants

C11 Waste amounts, capacity, and catchment areas

In 1997, 2 4 million tonnes of waste were treated at Danish incineratton
plants A further 180,000 tonnes municipal sewage sludge were incinerated -
at specific sludge incineration plants

In 1995, incineration capacity and needs balanced The ban on landfilling of
waste suitable for incineration in effect since 1* January 1997, increasing
waste amounts, and delays 1n the converston to co-generation (combined
power and heating generation), however, are all factors that have led to a
deficiency 1n capacity today.

On 1% January 1997, 31 waste incineration plants were 1n operation 1n Den-
mark. Since 1991, six old incineration plants have been phased out, and the
oldest incineration plant in operation today was built in 1968

Total number of oven lines 1n 1997 was 70, divided 1nto 25 co-generation
(CPH) and 45 hot water generating (HW) oven hines. The policy has been to
ensure maximum energy utilisation and to shift as much waste as possible to
CPH plants. HW capacity has not been established since 1992 Incineration
capacity of plants varied 1n 1995 between 14,000 tonnes and 315,000 tonnes
per year. Of total amounts of waste incinerated, 57 per cent was treated at
CPH plants and 43 per cent at HW plants.

In Waste 21, a number of waste regions have been defined. A waste region
1s a well-defined geographical area within which co-operation on exploita-
tion of incineration capacity etc. 1s logical and expedient.

Danish waste management policy aims at ensuring sufficient capacity within
each waste region to treat waste suitable for incineration generated in the
region. This policy 1s 1n accordance with the principle of self-sufficiency 1n
the waste regions and the proximity principle entailing that waste suitable
for incineration 1s treated at nearby incineration plants to the largest possible
extent.

Incineration capacity and waste amounts 1n Denmark 1n 1995 and year 2000'
are shown below.

1995 figures reflect actual amounts of waste suitable for incineration deliv-
ered to Danish incineration plants Amounts of waste suitable for incinera-
tion landfilled or stored temporanly are not included. The amounts of waste
suitable for incineration 1n year 2000’ are projections based on data re-
ported to the ISAG (the Danish Information System for Waste and Recy-
cling) combined with anticipated economic development from the Danish
Ministry of Finance.

Waste amounts and capacity in ‘000 tonnes, Denmark

' Information on waste amounts and capacity in Denmark year 1995 and 2000 stated 1n
this appendix 1s taken from the report ** Affaldsmaengder tl forbreending ar 2000" (Waste
amounts for incineration year 2000, Danish only), published 1n October 1997 by the
Danish Environmental Protection Agency and the Danish Energy Agency

? Waste amounts year 2000 do not include amounts 1n temporary storage
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Excess

Balance

Lack of capacity

Lack of capacity

Lack of capacity

Balance

Catchment areas 34
Waste incineration plants 31

Incineration capacity Co-generation Hot water Total capacity Waste amounts
1995 1,175 1,125 2,299 2,135
2000 2,071 0,885 2,956 2,890

Waste amounts and capacity are stated below for six waste regions in Den-
mark year 1995 and year 2000 (‘000 tonnes) ~~ o

Waste region Sealand’

9 catchment areas Amagerforbrending, Vestforbrending, Nordforbrending VEGA. KARA, KAVO, FASAN,
REFA, Novoren

Incineration capacity Co-generation Hot water Total capacity Waste amounts
1995 430 681 L1111 1,035
2000 930 645 1,575 1,296

Waste regton Bornholm

I catchment area All mumcipalities in Boholm organised in Bofa

Incineration capacity Co-generation Hot water Total capacity Waste amounts
1995 - 21 21 20
2000 - 21 21 21

Waste region Funen

4 catchment areas Nyborg, Svendborg, Fynsvarket, Vestfyn

Incineration capacity Co-generation Hot water Total capacity Waste amounts
1995 - 69 69 59
2000 208 - 208 279

Waste re@n Southern Jutland

5 catchment areas Haderslev, Sgnderborg, Vejen, Kolding, Horsens

Incineration capacity Co-generation Hot water  Total capacity Waste amounts
1995 311 15 326 309
2000 312 15 326 389

Waste re&ion Central Jutland

8 catchment areas Mibjergvarket, Knudmosevarket, Reno Syd, Hammel, Arhus Nord, Grens, Fellesfor-
brending, 4-S Skive

Incineration capacity Co-generation Hot water Total capacity Waste amounts
1995 223 200 423 401
2000 361 116 477 573

Waste region Northern Jutland

7 catchment areas Thisted, Aars, Hadsund, Reno Nord, AVV, Fredenkshavn, Skagen

Incineration capacity Co-generation Hot water Total capacity Waste amounts
1995 210 139 349 310
2000 260 89 349 331

* Since the report “ Affaldsmengder il forbrending ar 2000" (Waste amounts for incin-
eration year 2000) was published, the waste companies KAVO and NOVOREN 1n the
County of Western Sealand have entered an agreement on delivery of waste suitable for
incineration to the incineration plant Fynsvarket The division into waste regions and the
list of catchment areas 1 different waste regions are revised regularly
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Waste suitable for incinera-
tion 1s generally led to
nearest waste incineration
plant

Capacuty uttlisation in 1996
close to maximum

Objectives

® Incineration capacity
adapted to actual needs

e optimum energy utilisa-
tion, largest possible CO,
mitigation

e regional self-sufficiency

Measures

o enhanced co-ordination or
establishment of rules on
ncineration capactty

It does happen that waste suitable for incineration is transported from one
waste region to another Based on available data® from 1995, is has been
calculated that amounts of waste suitable for incineration treated outside the
region of generation on an average were below 2 per cent of total amounts
incinerated 1n 1995

It 1s thereby ensured to a large extent that waste suitable for incineration 1s
mcinerated tn the region of generation

Cl.2 Capacity utilisation

In 1996, around 2 3 million tonnes of waste were delivered to waste incin-
eration plants, corresponding to utilisation of a little below 80 per cent of
maximum theoretic capacity at that tme In other words, capacity was util-
1sed close to maximum

There are a number of limitations to maximum utilisation of capacity. One
limitation 1s seasonal variations in heating needs, meaning that some oven
lines cannot be 1n operation during summer months. As a consequence, 1t 1s
necessary 1n some periods to cool off heat. Another limitation consists of
old hot water generating waste furnaces that, for environmental reasons, can
only be used 1n transitional periods or only 1n certain periods of the year
There may also be limitations due to operation or design.

C13 Objectives and future initiatives

Total amounts of waste to be incinerated 1n year 2004 will be larger than 1n
1997. Waste 21 launches initiatives for increased recycling which will shaft
waste from 1ncineration, but other factors have the opposite effect. First and
foremost, the ban on landfilling of waste suitable for incineration 1s ex-
pected to shift large amounts of waste from landfilling to incineration. An
increase 1n waste arisings up to 2004 will also mean more waste for incin-
eration In addition to present projects on extension of capacity, it 1s ex-
pected up to 2004 that a further 5 to 10 per cent incineration capacity will be
established

New challenges are ahead due to increased capacity needs, overall energy
policy, and stricter environmental requirements’ These challenges will be
solved in close co-operation between local, regional and national authorities

The aim 1s to adapt capacity to needs and locate capacity in a way that al-
lows for best possible energy utilisation and largest possible CO2 mitigation

based on the principle of regional self-sufficiency. In future, the establish-
ment of new plants, closing-down of operations, or conversion to co-
generation will be better co-ordinated.

Much incineration capacity 1s today based purely on hot water generating
oven lines. It 1s estimated that after year 2000 there will still be a need for
utilising capacity in several of these ovens The use of such ovens will be
assessed regularly, especially 1n respect of largest possible energy utilisation
and stricter environmental requirements

“ Data can be seen 1n the report * Affaldsmengder ul forbrending ir 2000 (Waste
amounts for incineration year 2000)

* A new EU directive on waste incineration 1s 1n the pipeline, comprising require- ,
ments for emissions
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EU directive on waste in-
cineration s expected to
lead to stricter emission
limit values

Co-ordination will be enhanced or rules will be 1ssued ensuring overall
planning nationally and regionally and that environmental and economic
aspects are respected

Cl4 Regulation
Under the terms of the Statutory Order on Waste® local councils are under
an obligation to ensure that waste suitable for incineration which 1s not re-

- cycléd is assigned to ncineration at approved incineration plants, and that

sufficient incineration capacity s available for waste suitable for incinera-
tion

Exemptions from this rule may be granted with a view to temporary storage
of waste suitable for incineration, if incineration capacity ts insufficient for
a period of time.

New waste incineration plants are approved today under Part 5 of the Dan-
ish Environmental Protection Act. Prior to approval, regional authorities
must carry out an EIA (Environmental Impact Assessment)’ Authorities
must also respect the terms of the Electricity Supply Act ® and the Heating
Supply Act ® 1n their approval

It 1s expected that a proposal for a new/revised EU directive on waste incin-
eration will be adopted in the near future If the proposal 1s adopted 1n 1ts
present form, emussion limit values for Danish incineration plants will be-
come stricter. In connection with new approvals, authorities are trying to
ensure that waste incineration plants can comply with future requirements

C15 Implications for national authorities

Developments in amounts of non-recyclable waste suitable for incineration
will be monitored nationally and regionally with regard to ensuring suffi-
cient incineration capacity.

C1lé6 Implications for local authorities

In municipal waste management plans, local councils must state amounts of
waste for incineration 1n relation to capacity available. In this context, local
councils must give an account of plans to bring down amounts of waste
surtable for incineration in temporary storage, including statements of the
need for additional incineration capacity.

¢ Statutory Order of the Ministry of Environment and Energy No 299 of 30" April 1997

" In accordance with Statutory Order No 849 of 30" September 1994 on the assessment
of the effects of certain public and pnivate projects on the environment

® Electnicity Supply Act, Statutory Order No 632 of 1" July 1996 on electricity supply,
amended by Act No. 486 of 12" June 1996, Act No 189 of 12" March 1997 and Act No
89 of 10" February 1998

° Heating Supply Act No 382 of 13" June 1990, amended by Act No. 327 of 14" May
1992, Act No 96 of 9" February 1994, Act No 213 of 29" March 1995 and Act No 436
of 10" June 1997
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C 2 Landfill capacity

C21 Waste amounts going to landfill

In 1997, 2 1 million tonnes of waste were landfilled in Denmark Fluctua-
trons 1n landfilled amounts reflect changes in amounts of landfilled fly ash
from coal-fired power plants and landfilled industrial waste

A general decrease 1n landfilling of household waste has been registered
from 1994 to 1997

Waste amounts going to landfill in 1,000 tonnest
3000
2500 +—
BFly ash from coal-fired

2000 - e power plants
1500 +— OOther waste for
1000 +— landfilling

500 +—

0 L Ll T 1
1994 1995 1996 1997

Source Waste Statistics 1997, Environmental Review No 1 1999 from the Danish Envi-
ronmental Protection Agency

Energy 21 envisages a decrease 1n coal-based power generation, and conse-
quently amounts of fly ash from coal-fired power plants will decrease

C22 Regional planning

Based on information delivered by local authorities, who are responsible for
waste planning, regional authorities 1n their regional planning must ensure
that areas are set aside for the necessary treatment capacity in the entire
planning period - both concerning landfills and waste incineration plants
Export and import of waste must be taken into consideration

In connection with the 1997 revision of regional plans, it became clear that,
1n many counties, increased capacity needs are to be expected in the period
covered by the plans Changes are to be incorporated in subsequent supple-
mentary regional plans In order to ensure a balance between expected
amounts of waste and existing and/or planned capacity, regional plans must
provide an overall statement of waste treatment capacity and constderations
of possible siting of waste treatment plants

In the siting of new waste treatment plants, a number of criteria must be
respected These criteria are

Guidelines from the Mimistry of Environment and Energy on coastal land-
fills, memorandum of 27" December 1991, and Statutory Order from the
Minmistry of Environment and Energy No 921 of 8" October on quality stan-
dards for the aquatic environment and requirements for discharge of certain

70



Temporary storage of waste
suitable for incineration

dangerous substances into inland waters or the marine environment” This
Statutory Order bans location of landfills in areas where discharges of
leachate may cause pollution of inland waters and the marine environment
Landfills must therefore not be located near sensitive aquatic environments.

In the planning of large building and construction works, possibilities for
utihising 1norganic residues must also be considered Many construction
works are planned and completed today without consideration of utthsing -
such residues, leading to a loss of resources and increased need for landfill

sites

Finally, Guidelines no 9 of 1997 from the Danish Environmental Protection
Agency for waste landfills must be respected

On 1" January 1997, a ban on landfilling of waste suitable for incineration
took effect As a consequence, there may be a need in some regions for tem-
porary storage of waste suitable for incineration

Landfills are in general covered by regulations on EIA in the Planning Act
(assessment of the effect of certain public and private projects on the envi-
ronment) This 1s always the case for landfilling of hazardous waste

C23 Future capacity at Danish landfills

There 1s a need for a detailed study of projections of waste arisings with a
view to ensuring that sufficient landfill capacity 1s available In this connec-
tion 1t 1s also necessary to ensure that sufficient capacity for temporary stor-
age of waste suitable for incineration is available

Amounts of residues from coal-fired co-generation plants vary from one
year to another due to varying electricity demand Recycling of residues
depends partly on a few large construction works It must be ensured that
sufficient capacity for landfilling of residues 1s available, and regional
councils.should assume this task in co-operation with power companies.

Amounts of restdues from waste incineration (slag and flue gas cleaning
products) are expected to increase slightly. In a letter of 24" August 1998
from the Ministry of Environment and Energy, three local councils and the
relevant regional councils have been requested to keep relevant sites avail-
able for the establishment of landfills for flue gas cleaning waste.

Amounts of bioash (from straw and wood chips) are also rising. Analyses of
ash show that cadmium contents are relatively high. Limit values for cad-
mium and mercury will become stricter 1n year 2000 for application to
farmland, and 1t 1s therefore expected that there will be an increasing need
for landfill capacity for this fraction.

As a consequence of new techniques using muxed fuels (biomass and coal), a
new type of residue will be generated which must probably be landfilled

In addition, there 1s a need for landfilling of contaminated soil which cannot
be cleaned. The amount of contaminated sotl for landfilling 1s expected to

" Damish only Danish title Kvahtetskrav for vandomrader og krav til udledninger af
visse farlige stoffer til vandlgb, sger eller havet Implementing EU directive 74/464/EEC
on pollution caused by certain dangerous substances discharged 1nto the aquatic environ-
ment of the Community
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Conclusion

increase due to enhanced efforts for contaminated site clean-up. As to ordi-
nary surplus soul, this fraction may no longer be landfilled 1n raw material
pits due to new legislation banning landfilling of so1l in raw matenal pits In
future, 1f surplus so1l causes disposal problems due to the ban, it may be
necessary for regional authorities to establish alternative sites of disposal

Amounts of soil will vary with increasing or decreasing activity in the
building and construction sector.

Finally, increasing amounts of contaminated harbour sludge are expected,
which must be disposed of in other ways than by dredging Here, special
attention must be paid to coastal zones near harbours It shall also be con-
sidered whether it would be expedient to select one or several sites in the
county with a view to subsequent recovery possibilities

Up to 2004, landfill capacity 1s sufficient at national level, but there are
large differences among the regions due to possibilities of 1dentifying suit-
able sites for landfills. In addition, practice shows that planning must be
carried out with a 12 years' horizon. Considerations on capacity must there-
fore go further than the four years which are often practice n planning
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C 3 Capacity - hazardous waste

C3.1 Hazardous waste - primary sources
In 1997, a total of 182,000 tonnes of hazardous waste were treated 1n Den-
mark™ An outhine of various hazardous waste fractions and-treatment 1s

given 1n Table C 3 1 below

In addition, hazardous waste 1s generated at waste incineration plants and
other so-called secondary sources ' An outline of waste from secondary

sources 1s given 1n Table C 3 2

Table C 3.1 Hazardous waste by form of treatment

Hazardous waste 1997 Recyching | Incine- Special Landfilling | Total

( ration kreatment

-Lead battenies' 14,448 447 14 895
-Hermetcally sealed Ni-Cd accumulators® 95 120
~Waste o1l led to distnct heating plants’ 22,576 22,576
-Onl/chermical waste led to Kommuneker'*** 74,215 74.215
-Dust emitting asbestos’ 7,000 7,000
-Hosputal waste' 5,900 2,900 8,800
-Sulphunc acid (coal-fired power plants)’ 8.000 8,000
-O1l and chermcal waste from other pnimary 28,600 9,500 5,400 30001 46,500
sources’

Total 51,143 38,423 82,515 10,000 | 182,106

Sources (1) Registrations under EU regulation on stupment of waste, (2) Subsidies granted for disposal of
waste o1l, (3) ISAG reporting 1996 (4) Elsam, (5) Kommunekem A/S, (6) Calculations from Danish Envi-
ronmental Protection Agency Differences between total amounts of waste hermetically sealed Ni-Cd accu-
mulators (120 tonnes) and amounts collected for recycling reflect the fact that batteries are not collected
separately, but are included in general waste collection

28 per cent of hazardous waste 1s recycled today.
e lead accumulators and Ni-Cd batteries are collected and sent for reproc-
essing 1n Sweden or France
sulphuric acid 1s exported for recycling
waste from the photographic industry is recycled in Great Britain

21 per cent 1s incinerated.

e waste o1l In 1997, around 35,000 tonnes waste o1l were treated. Just
below 60 per cent was treated at district heating plants, and around 40
per cent was destroyed at Kommunekemi A/S

e health-care risk waste Health-care risk waste amounts to 8,800 tonnes
Around 35 per cent 1s treated at SWS (Special Waste System) The rest s
treated at seven conventional waste incineration plants (Affaldsselskabet
Vendsyssel Vest I/S, I/S Amagerforbrending, BOFA I/S, I/S KARA, I/S
Vestforbrending, Forbrendingsanlzgget Arhus Nord, Vejen Kraftvar-
meveark)

e oily sludges are treated at Alborg Portland

45 per cent is subject to special treatment.

e o1l and chemical waste 1s primarily treated at Kommunekem1 A/S
(around 95 per cent), and a small fraction of laboratory waste 1s treated at
Special Waste System

6 per cent is landfilled

e asbestos and contaminated soil is deposited at special landfills

" Waste from secondary sources 1s not included 1n total waste generation, as 1t would
otherwise be counted twice
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Conclusion

In recent years, Kommunekemi A/S has received decreasing amounts of otl
and chemical waste for treatment Waste o1l amounts have been decreasing
since 1988 and account today for only one quarter of amounts 1n 1988
Chemical waste amounts have been generally decreasing from 1991 to
1996 From 1996 to 1997, amounts increased by 9 per cent.

It seems that a number of enterprises have emerged, pre-treating hazardous
waste, for example by separating non-hazardous fractions from hazardous
waste (for example ol filters, paint drums, water components 1n waste o1l)
Hazardous fractions are mainly delivered to Kommunekemi A/S, or to dis-
trict heating plants (waste o11). Non-hazardous fractions are delivered to
ncineration or recycling

For a few waste fractions (silver from the photographic industry, organic
solvents) recycling enterprises exist (recovery of silver, cooling liquids), but
generally only few treatment methods have been developed for, for exam-
ple, recovery or recycling of hazardous waste fractions

At present, no need for extension of treatment capacity for hazardous waste
1s envisaged

C3.2 Hazardous waste - secondary sources

Some residues from waste incineration plants are classified as hazardous
waste, for example flue gas filter dust, fly ash, and flue gas cleaning prod-
ucts from waste incineration. An outhine of amounts and treaiment is given
in Table C3 2

Table C 3.2 Hazardous waste from secondary sources

Hazardous waste, 1997 Special Landfiliing Reprocessing | Total

(secondary sources) (tonnes) treatment

~Flue gas filter dust' 10,137 10,137
-Fly ash and flue gas cleaning products 24,600 36,700 61,300
from waste incineration plants

Total 24,600 36,700 10,137 71,437

(1) Registrations under the EU regulation on shipments of waste, (2) ISAG reponts for 1997, (3) Figure under
special treatment means that waste 1S 1n storage

Flue gas filter dust and flue gas cleaning products from waste 1ncineration
plants account for around 30 per cent of total hazardous waste amounts.

Some of these residues are landfilled abroad today, and some are stored
temporarily 1n Denmark. Flue gas filter dust from the Danish Steel Works is
sent for reprocessing 1n Spain.

Apart from residues from waste incineration plants, Kommunekemi also

generates residues These residues are also classified as hazardous waste,
see also Table C 3.3
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Conclusion

Table C 3.3. Hazardous waste from Kommunekemi

Hazardous waste 1997 1998

tonnes tonnes
Ash" 8380 (30) 5910 (80)
Slag” 10,910 11,040
Gypsum” 970 1150
Total 20,260 18,100

(1) Reduction 1 amounts of ash from 1997 to 1998 1s due to reduced operation 1n 1998 because of
renovation of flue gas.system in F4. Figures in brackets state the calculated part of thermal treatment of
soil etc 1n F1, (2) Only part from treatment of hazardous waste in F3 and F4 (3) Gypsum 1s generated
only 1n the thermal treatment of contaminated soil etc 1n Fl1

Initiatives have been launched to establish three landfills receiving stabi-
lised flue gas cleaning products from the whole country When the sites
have been established and stabilisation methods are operational, residues

will be deposited at these landfills

In respect of the principles of proximity and self-sufficiency, exports of flue
gas cleaning products will no longer be permitted when these landfills have
been established and start operation In connection with the preparation of
Waste 21, the Commusston has been notified of these measures n accor-
dance with regulations 1n Article 4, section 3 a) i) in Council Regulation

(EEC) No. 259/93

The above-mentioned three landfills are expected to ensure sufficient ca-

pactty for landfilling of residues for the next 10 to 15 years
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Objective year 2004

70% recycling of residues
in due respect of ground-
water

D Sectors

Waste can be divided according to the sector generating it Such a division
1s useful as each sector 1s characterised by generation of specific waste frac-
tions and collection systems adapted to this waste

D 1 Waste incineration plants

Environmental Contents of heavy metals in 1esidues may linut possibiines of
problem recycling

Flue gas cleanming waste fiom waste incineration plants accounts
for large quantines of hazai dous waste

Imnatives Stop incineranion of environmentally harmful fractions

D11 Status

Waste incineration plants treat waste, but also generate waste On 1% January
1997, 31 incineration plants were 1n operation in Denmark (see also Appen-
dix C on capacity at incineration plants)

In 1997, 2.4 million tonnes waste were incinerated

Residues from waste incineration plants consist of slag and flue gas cleaning
waste, accounting for 20 and 3 per cent respectively of waste amounts
treated

Slag is separated, and 70-80 per cent 1s recycled whereas the remaining
amounts are landfilled, primarily due to low quality (too high content of
heavy metals).

The composition of waste treated 1s essential to the amounts and quality of
residues. Especially, contents of heavy metals and PVC are of importance 1n
this connection

Treatment of residues from waste incineration

100% ————TT o
LA 2 5o,
80% K %» 3%, 30%]
60% 1+— — | O Landfilling
40% +—181% 70% 77% 70%— ORecycling
20% +— I
0% T v T 1
1995 1996 1997 Target
2004

Source Waste Statistics 1997, Environmental Review no 11999 from the Danish Environmental Protection
Agency
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Measures

o requirements that envi-
ronmentally harmful
waste fractions such as
PVC, impregnated wood,
and waste electrical and
electronic equipment
must not be assigned to
incineration

o seek to include principles
of incineration of certain
fractions n future EU Di-
rective on waste incinera-
tion

D.1.2  Regulation

According to the Statutory Order on waste, local authorities must assign
waste suitable for incineration - which 1s not recyclable - to incineration at a
plant with energy recovery Certain types of waste are defined as waste not
suitable for incineration, as treatment may cause environmental problems
Examples of such waste are o1l contaminated soil, PVC waste, and waste
containing heavy metals

D13 Future initiatives

In future it will be ensured that environmentally harmful fractions such as
PVC, impregnated wood, and waste electrical and electronic equipment are
separated from waste streams. It will also be ensured that these fractions are
not incinerated, but recycled or landfilled until suitable treatment methods
have been developed

In the coming EU Directive on waste incineration, Denmark will seek to
include clauses on incineration of heavy metal containing waste fractions
and waste causing excessive amounts of residues from incineration (for
example PVC), ensuring that such fractions are incinerated according to
specific principles

D13 Environmental assessment

By keeping environmentally harmful fractions, such as PVC, impregnated
wood, and waste electrical and electronic equipment, away from waste 1n-
cineration plants, amounts of heavy metals 1n slag and flue gas cleaning
products will be reduced.

Amounts of flue gas cleaning waste will decrease due to the reduction of
PVC incinerated.

D14 Implications for national authorities

The Statutory Order on waste will be revised to state that PVC-containing
waste, impregnated wood, and waste electrical and electronic equipment are
no longer to be considered as waste suitable for incineration.

In order to protect groundwater, requirements for recycling of residues will
be made stricter.

Heavy metal contamination of residues will drop considerably leading to
improved quality of slag. However, the present target of 70 per cent recy-
cling of residues by year 2004 1s maintained.

D.1.5 Implications for local authorities

In their future planning, local authorities will ensure that impregnated wood
is separated as waste not suitable for incineration. Non-recyclable PVC
waste will be landfilled It 1s recommended that local authorities assign PVC
waste to landfilling 1n separate cells, allowing subsequent alternative treat-
ment of such waste. When suitable treatment methods have been developed
for impregnated wood and PVC waste, new requirements for management
of these waste fractions will be made. For waste electrical and electronic
equipment, separate collection schemes will be established 1n order to in-
crease recycling.
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Objective year 2004

o 90% recycling of con-
struction and demolition
waste

® separation of environ-
mentally harmful waste
fractions (PVC, impreg-
nated wood, and waste
electrical and electronic
equipment)

e ncreased use of environ-
mentally correct design

D 2 Building and construction sector

Environmental Construction and demolition waste accounts for 27 per cent of
problem total waste amounts and would take up excessive landfill capacity
if not recycled

Initiatives Statutory Order on requirements for recycling of residues and soul
for building and construction purposes to be 1ssued

Establishment of separate scheme for PVC

Separation of impregnated wood as waste not suitable for incin-
eration

Study the need for separation of other environmentally harmful
fractions

Increased use of environmentally correct design

D21 Status

Construction and demolition waste covers primarily concrete, asphalt, stone,
and other construction and demolition waste. Amounts in 1997 were 3.4
million tonnes. Construction and demolition waste amounts have been 1n-
creasing 1n recent years.

The high rate of recycling of construction and demolition waste will be
maintained, as recycling of waste saves resources. It is important that recy-
cling takes place with the highest possible respect for groundwater re-
sources. In future, the "cradle-to-grave" concept is to gain wider use in
building and construction works, and the use of environmentally correct
design will play a more important role so that waste management is taken
into consideration already in the design phase

In 1997, the recycling rate of construction and demolition waste was almost
91 per cent. 8 per cent of total amounts was landfilled, and 1 per cent sent to
special treatment'. All in all, efforts for this waste fraction must be consid-
ered a success, and past objectives of 85 per cent recycling before year 2000
have been achieved. Parallel to increased recycling, a decrease in amounts
for landfilling has been registered, leading to reduced need for new landfill
capacity 1n future.

D2.2 Future initiatives

In 1999, a Statutory Order on recycling of residues and soil for building and
construction purposes will be sent to hearing. The purpose of the Statutory
Order 1s to ensure that recycling takes place with largest possible respect for
groundwater resources

' According to the Plan of Action for waste and recycling 1993-97, objectives for year
2000 were a recycling rate of 60 per cent Objectives were revised 1n 1993 and set to 85
per cent recyching before year 2000 In the Plan of Action, construction and demolition
waste was selected as an important area of effort, and a "Plan of Action for cleaner tech-
nology and recycling efforts in the building and construction sector 1993-97" was pre-
pared (Darush only, utle Delhandlingsplan for renere teknologi og genanvendelsesindsat-
sen 1 bygge- og anlzgssektoren 1993-1997)
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Measures

requirements for recycling
of residues and soul in
building and construction __
works

requirements for separa-
tion of environmentally
harmful substances, mate-
rials and components
(waste electrical and
electronic equipment,
PVC, and impregnated
wood)

study the possibuity of
making requirements for
use of environmentally
correct design

study the need for separa-
tion of other environmen-
tally harmful fractions

A large range of matenals and components in the building and construction
sector contaiming environmental contaminants are to be separated. In a first
step, requirements will be made for separation of following fractions PVC,
impregnated wood, and waste electrical and electronic equipment

A study will be launched to examine the need for separation of other envi-

‘fonmentally harmful fractions from the sector First, the need for separation

of metal-containing fractions will be studied
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The concept of environmentally correct design takes waste prevention and
recycling into consideration already 1n the design phase. The use of envi-
ronmentally correct design is voluntary today, but the possibility of making
it compulsory will be studied in co-operation with the Ministry of Housing
and Urban Affairs.

D23 Regulation

In spring 1994, the Mimster for Environment and Energy, the National As-
sociation of Local Authorities in Denmark, the City of Copenhagen, and the
Municipality of Fredenksberg entered an agreement on waste suttable for
incineration, construction and demolition waste, organic waste, and land-
filling. In connection with this agreement, a Circular® was 1ssued on munici-
pal regulations on separation of construction and demolition waste for recy-
cling. The Minster for Environment and Energy also entered an agreement
with the Danish Demolition Association’ on selective demolition of building
materials. With this agreement, separation at source was ensured.

The Circular lays down the requirement that 1n demolition works 1nvolving
more than 1 tonne of construction and demolition waste, waste shall be
separated at source 1n clean fractions, so that for example, bricks and con-
crete are not mixed

In pursuance of this Circular, local authorities have 1ssued regulations with
requirements for separattion These regulaticns took effect at the latest on 1
January 1997.

* Circular No 94 of 21* June 1995
* Nedbrydningsbranchens Miljgkontrolordning NMK 96 (Environmental control agree-
ment of Danish Demolition Industries)
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In the regulation of construction and demohition waste, the waste tax has
played a significant role, as waste for recycling 1s not subject to the tax.

Public subsidies for recycling imtiatives have also had a significant effect.

D24 Capacity

A large proportion of construction and demolition waste 1s reprocessed 1n
mobile crushing plants relocated according to needs, and capacity 1s as-
sessed not to be a barrier to objectives

D25 Environmental assessment

Separation of environmentally harmful fractions 1s expected to lead to 1m-
proved quality in waste treatment. The application of environmentally cor-
rect design is expected, 1n the long term, to lead to a reduction 1n waste
amounts and substitution of matenals containing environmental contari-
nants.

D 2.6 Implications for national authorities
National authorities will be responsible for 1ssuing requirements for recy-
cling of residues and soi1l in the form of a Statutory Order

National authorities are also responsible for laying down requirements for
separation and collection of certain environmentally harmful fractions’.

In co-operation with the Ministry of Housing and Urban Affairs, national
authorities will study the possibility of mandatory use of environmentaily
correct design.

D27 Implications for local authorities

At the implementation of the Statutory Order on recycling of residues and
sotl in building and construction works, local authorities are to prepare a
prognosis of landfill capacity needs for inorganic residues and soil to be
used for regional authorities' planning.

At the implementation of requirements for separation of certain waste frac-
tions, local councils, 1n their planning, must take into consideration the
mandatory sorting and separate collection of fractions.

*Rewvision of Circular No 94 of 21* June 1995
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Objective year 2004

increased focus on link
between materal con-
sumption and waste
amounts

maintenance of return
bottle system.

increased collection of
hazardous waste from
households

D 3 Households

Environmental Waste amounts are increasing, and recycling of waste today 1s
problem lower than desired Too many resources are lost

Household waste contains environmental contanunants, and this
creates problems in waste treatment

Initiatives
Domestic waste Increased collection and recvcling of glass, paper and cardboard,
and plasnc packaging

Extension of experience from biogas plants Subsequent, intro-
duction of requirements for collection of organic domestic waste

Bulky waste Establishment of separate schemes for waste electrical and elec-
tronic equipment, impregnated wood, and PVC

When new treatment methods have been developed, all types of
battery will be collected separately

Hazardous waste Increased information on hazardous waste in households in order
to increase collection

Garden waste Maintenance of present effort for garden waste

D3.01 Status

Household waste covers domestic waste, bulky waste and garden waste. In
1997, 28 per cent was recycled, 56 per cent incinerated, and 15 per cent
landfilled. One per cent was subjected to special treatment. Some household
waste is hazardous waste.

On 1% January 1997 a ban was introduced on landfilling of waste suitable for
incineration. This ban 1s expected to shift waste from landfilling to incin-
eration or recycling.

Household waste amounted to 2,776,000 tonnes in 1997°. From 1994 to
1997, an increase in household waste amounts of 200,000 tonnes was regis-
tered. This increase is mainly attributable to garden waste.

There was also a slight increase for bulky waste which may be due to ex-
tended municipal schemes 1n recent years. In addition, purchasing power,
and thereby consumption of durable consumer goods, has increased.

Consumer habuts are decisive for waste amount developments 1n house-
holds. Purchase of goods with a long lifetime and of environmentally high
quality will, all other things being equal, result in decreasing waste amounts

Household waste contains environmentally harmful waste fractions causing
problems in waste management Citizens will, to a far larger extent, have the
opportunity to separate these fractions for separate treatment (PVC, impreg-
nated wood, waste electrical and electronic equipment).

* Source: The ISAG (Danish Information System for Waste and Recycling) Thus corre-
sponds to an increase per capita from 371 kg in 1985 and 497 kg in 1994 to 526 kg 1n
1997 Ths 1s an increase of 155 kg per capita n the penod from 1985 to 1997
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In most municipahties, management of household waste 1s financed by an
overall waste collection fee There 1s no incentive for individuals to reduce
amounts of waste or increase recycling, but nerther 1s there a gain from dis-
posing of waste 1n an environmentally inappropriate manner (fly-tipping)

Household waste 1997

Garden waste
17 %

Bulky waste
22 % Domestic waste

71 %

Household hazardous waste 1s found both 1n domestic waste and bulky
waste It may be residues from chemical substances and products, paint
residues, medicine residues, batteries etc., which citizens want to discard
Hazardous waste from households 1s to be collected separately.

Today, many different collection schemes have been established, all with
the objective that citizens can easily dispose of hazardous waste

Collection schemes must be adapted to the different conditions prevailing in
urban and rural mumcipahtes, and 1n single-family housing and housing
estates. Another difference 1s found 1n waste management organisation that
differs from one municipality to another.

Some local authorities have introduced green collection vehicles that collect,
hazardous waste 1n residential areas at certamn intervals. Other local authori-
ties have introduced kerbside collection schemes for hazardous waste, using
special containers

Certain schemes nvolve retailers, and citizens may deliver hazardous waste
to shops selling the products (medicine residues to pharmacies, paint and
varmish residues to paint shops, batteries to shops selling new batteries). In
some municipalities, bring schemes have been established with contaners at
different locations in the community.

In addition, local authorities have established permanent recycling centres
(collection banks) where citizens can bring various waste types, including
hazardous waste

Studies have shown that in municipalities with kerbside collection, hazard-
ous waste amounts collected are largest
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Measures

nformation campaign on
link between material con-
sumption and waste
amounts

processing of experience
[from differentiated waste
collection fees
information on manage-
ment of hazardous waste
preparation of guidelines
for hazardous waste

D302 Future initiatives

Information campaigns will be launched giving concrete recommendations
on, for example, quality/durable products, products manufactured from re-
cyclates, reuseable packaging and packaged goods etc. Information cam-
paigns will be carried out 1n co-operation between the Danish Environ-
mental Protecuon Agency and the National Consumer Agency of Denmark
The effects from this initiative should be seen 1n the long term

Experience with differentiated waste collectton fees based on weight or
volume 1s to be collected and processed. This experience will give the basis
for assessing whether differentiated fees in general will give greater incen-
tives for individual citizens to increase recycling and prevent waste arisings

Citizens are to be informed of types of hazardous waste and municipal
schemes 1n their community

Rules on household hazardous waste will be clarified 1n a guideline on haz-
ardous waste.

D30.3 Regulation

Management of household waste, including household hazardous waste 1s
regulated in the Statutory Order on waste’. Waste must be collected by the
local authority

D304 Environmental assessment
Waste prevention reduces resource consumption and amounts of waste to be
managed

Improved collection of hazardous waste will ensure environmentally appro-
priate management of waste

D305 Implications for national authorities

An information campaign will be launched on the link between consumption
and waste ansings Experience from differentiated waste collection fees will
be collected and processed

A guideline will be prepared on hazardous waste, covering waste both from
enterprises and households

D 3.0 6 Implications for local authorities

In their information efforts, local authorities are to focus on the link be-
tween consumption and increasing waste amounts - and in this connection
on behavioural changes that may contribute to waste prevention.

Local authonities will inform citizens on municipal schemes for hazardous
waste.

* Statutory Order on waste, Ministry of Environment and Energy no. 299 of 30th Apnil
1997
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Objective year 2004

o 30 % recycling of do-

mestic waste

Long term objective

40-50% recyching of
domestic waste

D3.1 Domestic waste from households

D311 Status

Recycling of domestic waste 1s to be increased. This can be achieved by
citizens increasing separation of glass, paper and cardboard, as well as sepa-
ration of the organic fraction of domestic waste

Today, separate collection of paper and glass 1s ensured as a consequence of
regulations, whereas separate collection of organic domestic waste 15 less
widespread

In 1997, domestic waste amounts were 1,621,000 tonnes This 1s more or
less 1dentical to amounts 1n 1994 In 1997, the rate of recycling was 15 per
cenﬂ

Treatment of domestic waste from households
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Packaging waste accounts for around one quarter of domestic waste, corre-
sponding to 425,000 tonnes. Around 30 per cent 1s matenial recycled, and 70
per cent 1s incinerated

Two thirds of waste packaging for incineration consist of cardboard, paper,
and plastic. The rest 1s glass, steel, and aluminium packaging Glass is not
surtable for incineration, whereas a certain proportion of aluminium pack-
aging 1s recovered. Steel packaging may be recovered after incineration, as
iron 1s separated from slag by magnets. It is sold as incineration scrap

Separation of plastic and cardboard may be improved, ensuring recycling to
a larger extent than today

’ Objectives for recycling of domestic waste 1n the Plan of Action tor waste and recy-
cling 1993-97 were 40-50% 1n year 2000 This was to be achieved through increased
recycling of paper and the organic fraction of domestic waste According to the Plan of
Action, the remaining part of domestic waste was to be incinerated with energy recovery
In absolute figures. recyching of domestic waste from households was in 1996 more than
2% times that of 1985 In per cent, the increase was from 8% 1n 1985 to 15% n 1996
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Measures

e collection and processing
of experience from use of
differentiated waste col-
lection fees

e ncreased recycling of
organic waste, paper,
cardboard, and glass

o study of possibilities for
recycling plastic drums
and bottles

Objective year 2004
e 25% recycling

o 37 5% incineration
e 37.5% landfilling

D312 Future initiatives N

For domestic waste, the use of differentiated waste collection fees 1s possi-
ble today Experience from differentiation of waste collection fees based on
weight or volume will be collected and processed to form the basis for local
decisions on the introduction of differentiated waste collection fees

Separate collection of glass, paper and cardboard, and organic domestic
waste will be enhanced See also under separate fractions in Appendix E

Environmental and economic adyantages from recycling of plastic drums
and bottles will be studied Results of the studies will be assessed and dis-
seminated to relevant operators

D313 Regulation

In areas with more than 1,000 inhabitants, domestic waste must be col-
lected® In rural areas, waste shall be assigned to treatment. Mixed domestic
waste shall be assigned to incineration

Newspapers, magazines and glass must be collected for recycling from
butlt-up areas with more than 2.000 households.

Local councils may establish collection schemes or other common schemes
for other fractions

Citizens, freeholders, enterprises. and institutions have a duty to use mu-
nicipal schemes

Local councils may assign waste suitable for incineration to temporary stor-
age, though for a duration of maximum one year Domestic waste and other
putrescible waste may not be assigned to temporary storage

D314 Environmental assessment
Increased recycling reduces resource consumption and amounts of waste for
incineration

D 3.15 Implications for national authorities
A study will be launched to survey the effect of recycling of plastic drums.

D 3.16 Implications for local authorities

Depending on the results of the above study on plastic drums. 1t may be
possible in the planning period to establish special bring schemes for this
fraction

D 3.2 Bulky waste

D321 Status
Recycling of bulky waste may be increased through enhanced separation of
household waste

In many municipalities, staffed recycling centres have been established in
recent years However, there are big variations 1n which and how many
waste fractions are separated. Recycling centres are often supplemented by
separate collection schemes

* According to Statutory Order on waste no 299 of 30th Apnil 1997
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Measures

o requirements for bulky
waste schemes will be as-
sessed

With stricter requirements for bulky waste schemes with regard to separa-
tron of waste fractions or special treatment, citizens may contribute actively
to increased recycling

Amounts of bulky waste have been increasing due to, for example, the es-
tablishment of separate collection schemes and staffed recycling centres
Part of this waste 1s therefore no longer disposed of 1n other ways. From
1996 to 1997 amounts decreased, however, by 51,000 tonnes

In 1997, bulky waste amounted to 588,000 tonnes Of this, 17 per cent was
recycled, 41 per cent incinerated, and 42 per cent landfilled

Due to different methods of calculation 1n local administrations, figures for
bulky waste are uncertain. In some administrations, bulky waste is stated as
such, and 1n other administrations it 1s stated as industrial waste. Therefore,
objectives for recyching, incineration and landfilling should be assessed with
certain reservations’.

The ban on landfilling of waste suitable for incineration which took effect
on 1" January 1997, will reduce amounts of bulky waste for landfilling
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Bulky waste covers many different materials, and one overall effort for in-
creased recycling is not 1deal. Efforts will therefore be directed specifically
at single fractions

D 3.2.2 Future initiatives
The possibility of increasing recycling by making requirements for bulky
waste schemes will be assessed.

Cardboard and waste electrical and electronic equipment fraction will be
collected separately for recycling. The impregnated wood fraction will be
considered as waste not suitable for incineration Recyclable PVC waste
will be separated and assigned to recycling. Non-recyclable PVC waste will
be separated and landfilled It 1s recommended that local authorities assign
PVC waste to landfilling in separate cells, allowing subsequent alternative
treatment of such waste. See also under separate fractions in Appendix E

® Plan of Action for waste and recycling 1993-97 Objectives year 2000 25 % recycling,
375 % incineration, 37 5 % landfilling
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D323 Regulation
Local councils must assign treatment methods for bulky waste, and they
must ensure that citizens separate waste suitable for incineration

D324 Environmental assessment

Efforts to increase recycling will ensure utilisation of resources in waste and
reduce the need for incineration and landfill capacity Separate treatment of _
a number of bulky waste fractions will reduce the contents of environmental
contaminants 1n incineration slag

D 32.5 Implications for national authorities

The Statutory Order on waste will be revised to state that cardboard, PVC-
contaning waste, impregnated wood, and waste electrical and electronic
equipment 1s no longer considered as waste suitable for incineration

D 3.26 Implications for local authorities

Local authonties are to consider possible improvements 1n existing bulky
waste schemes. They must prepare for requirements for separate collection,
recycling, separate treatment, or landfilling of certain bulky waste fractions
such as cardboard, waste electrical and electronic equipment, PVC, and
impregnated wood

D33 Garden waste

D331 Status
Objective year 2004 As much as 97 per cent of garden waste was recycled n central composting
o 95% recycling of garden plants in 1997, which 1s above the target of 85 per cent for year 2000 As a
waste consequence, landfilling of garden waste decreased from 10 per cent in 1994

to 1 per cent in 1997. It 1s not considered possible to increase the rate of
recycling of garden waste

Home composting has been promoted for a number of years through infor-
mation campaigns, and local authorities have established schemes and com-
posting plants for garden waste on a voluntary basis. Efforts for garden
waste are considered very successful. ’

In addition to home composting, garden waste 1s collected 1n municipal

recycling schemes. Amounts have increased considerably in recent years,
from 290,000 tonnes 1n 1994 to 443,000 tonnes in 1997. This is due to 1n-
creased use of schemes and improved collection of data on garden waste.
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D332 Future initiatives

Measures Present efforts will be maintained, and no new mitiatives are called for

e maintain present efforts
D33.3 Regulation
Local councils must assign garden waste to treatment Garden waste may be
treated 1n home composting without authorisation from local councils, inso-
far as rules 1n relevant regulations are complhed with

Incineration of waste 1s only permutted 1n approved plants Local councils
may authorise private burning of garden waste

D334 [Emplications for national authorities
None

D335 Implications for local authorities

Local councils will continue their information efforts concerning schemes
for home composting and/or collection and central composting. They will
ensure that the present recycling rate for garden waste 1s maintained
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Objective year 2004

e 65 % recycling of waste
from industry

o maximum 15 % landfill-
ing

e improved collection of
hazardous waste

D 4 Industry

Environmental Increasing waste amounts from industry, a large proportion ts land-
pioblem filled

Imnanves Improved information on waste in green accounts, environmental
management, em ironmental approvals, and through sector-specific
" [information

Special efforts for sectors landfilling large amounts of waste (for
example foundiies and scrap enterprises)

Gudelines on cardboard and paper

Increased recycling of hazardous waste and environmentally harmful
waste

Guidelines on hazardous waste
Evaluation of experience with waste consultants

Organisation of workshop on, among others, establishment of waste
exchanges

D4.1.1 Status
Industrial waste in this connection means waste from discarded products
and production waste from manufacturing enterprises

Waste prevention must be improved, and recycling of industnial waste must
be increased - also when 1t comes to hazardous waste Environmentally
harmful fractions must be separated, and technologies are to be developed
so that energy and raw material resources are utilised to a maximum extent

Industrial waste amounts increased by almost 4 per cent from 1996 to 1997.
In 1997, industrial waste amounted to 2,736,000 tonnes The objective for
recycling year 2004 1s 65 per cent, and amounts of waste landfilled must not
exceed 15 per cent".

Focus will be put on industrial waste and the loss of resources connected
with waste generation Information on, for example, waste generation, waste
composition, and possibilities of separating environmental contaminants in
waste will in future be important elements of green accounts and environ-
mental approvals, as well as environmental management.

Different strategies for waste prevention will be used for process waste and
waste from discarded products.

In 1997, a good quarter of waste was landfilled, whereas 58 per cent was
recycled and 14 per cent incinerated". Amounts and composition of waste
differ very much and depend on the sector generating the waste and the size
and number of enterprises. Possibilities of recycling or reducing waste

" In 1997, 58 % of waste from industry was recycled and 26 % landfilled. According to
the Plan of Action for waste and recycling 1993-97 the objecuve year 2000 was a rate of
recycling between 50-60%, and landfilling of only 10 %

" The increase is first and foremost due to an increase 1n the amounts of various burnable
waste, as well as 1ron and metal
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amounts are therefore very different from one waste fraction to another and
from one sector to another
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For sectors with many small enterprises, tt may be crucial to collect waste 1n
larger units so that supply and economy allow for recycling

The figure below shows a statement of industrial waste divided by form of
treatment. It 1s seen that the fractions "iron and metal”, "various burnable",
and "various non-burnable”, as well as "beet so1l" account for the largest
quantities of industrial waste.

Treatment of waste from industry, 1997

Ot and chem;c;i waste Other Vanous bumable
4% 17%
Sludge .
0

Vanous non-bumable
13%

tron and metal g
31% Paper and cardboard

Plastic 8%

Beet soil 1%

Food waste/other
organic
5%

Source Waste Statistics 1997, Environmental Review no 1, 1999 from the Damish Environmental Protection
Agency

The fraction "various non-burnable" 1s mainly landfilled This fraction cov-
ers primarily beet soil, foundry waste, and waste from scrap enterprises. It
should, however, be considered whether 1t is possible to recycle beet soil
nstead of landfilling this fraction
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Measures
e evaluation of experience

with waste consultants
focus on waste in envi-
ronmental approvals,
green accounts, and en-
vironmental management
establishment of waste
exchanges
umplementation of the
IPPC Durective
separation of recyclable
fractions from burnable
waste

enhancement of local
councils’ responsibility
for increased separation
of cardboard and paper
guidelines on hazardous
waste

D 4.12 Future initiatives
The different schemes and experience with waste consultants will be evalu-
ated

Waste prevention

Information on waste amounts, composttion, and possibilittes of recyching
will be improved 1n future preparation of environmental approvals, green
accounts, and 1n the establishment of environmental management 1n enter--
prises

e Environmental approvals will be improved with respect to waste In the
mmplementation of the IPPC Directive, the section on waste will be
given priority.

e The evaluation of green accounts is expected to be completed 1n Septem-
ber 1999. In this connection 1t will be evaluated whether regulation must
be adjusted, or whether further information 1s to be prepared for enter-
prises - also on waste.

e Preparation of a number of sector-specific reports may lead to increased
use of environmental management in enterprises.

Recycling

e In 1999, a workshop will be organised in which 1t will be discussed how
to improve the market for recyclable matenals and increase recycling,
mcluding how possibilities for establishing waste exchanges may be im-
proved.

e Burnable waste contains recyclable fractions that must be separated be-
cause they may be recycled or contain environmental contamunants. In
future, in addition to cardboard and paper, industry must also separate
plastic, waste electrical and electromc equipment, and impregnated wood
(see Appendix E).

* o Hazardous waste. Schemes will be established especially for sectors with

many small enterprises for which it is a prerequisite for recycling that
waste is collected nto larger units. It will be studied whether the waste
tax may contribute to increased recycling of hazardous waste (see Ap-
pendix E). Furthermore, a guideline will be prepared on hazardous waste,
clarifying present rules.

e Collection of cardboard and paper from commerce and industry can be
increased In 1999, guidelines will be prepared, clanifying the responsi-
bility for separation of this fraction (see Appendix E)

Landfilling

e Overall, too large amounts of industrial waste are landfilled. Especially
waste from foundries and scrap enterprises account for significant
amounts Specific mtiatives are directed at specific fractions See Ap-
pendix E on foundry and shredder waste, electronics, refrigeration
equipment, and end-of-hfe vehicles.

 Industnal Pollution Prevention and Control Directive no 96/61/EC, 24" September
1996
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D413 Regulation

Management of industrial waste 1s regulated 1n the Statutory Order on
waste' Enterprises are responsible for knowing the composition of waste,
including the assessment whether waste 1s hazardous If this 1s so, the local
council must be notified

Local authorities must assign disposal possibilities for waste generated.
Local councils must establish collection or bring schemes for hazardous
waste from enterprises

Today, enterprises must separate paper, cardboard, carton, steel drums, and
plastic transport packaging for recycling .

With the above new 1nitiauves, requirements will be made for separation of
- recyclable and environmentally harmful waste fractions such as PVC, im-
pregnated wood, and waste electrical and electronic equipment (see also
Appendix E)

D414 Environmental assessment

Increased separation of environmentally harmful waste fractions will lead to
better recycling possibihities for residues Separation of recyclable fractions
from the burnable waste fraction will also mean that resources 1n waste are
utilised, and that the need for incineration capacity 1s reduced

D4.1.5 Implications for national authorities

The Statutory Order on waste will be revised to give requirements for in-
creased separation of environmentally harmful waste fractions and recycla-
ble fractions.

A workshop will be organised on the possibilities of increased recycling by,
for example, the establishment of waste exchanges.

A guideline on hazardous waste will be prepared.
A guideline on cardboard and paper will be prepared.
A number of sector-specific reports will be prepared.

In the implementation of the IPPC Directive, focus will be put on enter-
prises’ waste management

In the evaluation of green accounts in 1999, 1t will be assessed whether
waste management 1ssues are sufficiently clarified.

D 4.1.6 Implications for local authorities

Local authorities will ensure source separation of cardboard, plastic, im-
pregnated wood, and waste electrical and electronic equipment. Local
authorities will assign separated waste fractions for recycling, landfilling, or
special treatment

" Statutory Order on waste no 299 of 30th April 1997
" Art 36 1n Statutory Order on waste
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Objectives year 2004
® 50% recycling
e 45% incineration
* 5% landfilling

D 5 Institutions, trade and offices

Environmential Waste amounts are increasing Recycling today 1s lower than
problem desired, and consequently resources are lost

Waste from institutions, trade and offices, including public offices
and the service sector, contain environmental contamnants that
aié 10 be separated for special treatment

Iminatives Increased collection and recycling of cardboard, paper, and
plastic

When new treatment methods have been de\eloped, all batteries
will be collected

Establishment of special scheme for end-of-life vehicles Re-
quirements will be laid down n a Statutory Order

Special requirements for the treatment of electronic waste
PVC to be separated for special treatment/disposal
Eusting scheme for tyres to be extended

Eusting scheme for food waste from catering centres to be re-
evaluated.

Subsidy scheme for waste oul to be re-evaluated

D51.1 Status
This sector covers waste from institutions, trade, and private and public
offices, i.e. the service sector.

This waste covers many different waste fractions, and often the composition
1s not known This causes difficulties in making focused efforts for the sec-
tor as a whole

Amounts of waste from institutions, trade and offices are increasing. Recy-
cling of waste from this sector must be increased, and environmentally
harmful fractions must be separated for special treatment. Enterprises and
public and private institutions play an important role 1n increasing separa-
tion of recyclable materials and environmentally harmful fractions.

Total waste amounts were 861,000 tonnes in 1997". Amounts from the
service sector increased steeply - by a good 25 per cent - from 1994 to 1995,
whereas amounts only increased by between 1 and 2 per cent from 1995 to
1997

In 1997, the rate of recycling was 38 per cent which 1s below the target of

60 per cent for year 2000 41 per cent was incinerated and 20 per cent land-
filled, whereas 2 per cent was transferred to special treatment. As consider-
able changes have been seen in amounts and composition of waste from the

“In the Plan of Action for waste and recycling 1993-97 the target was to recycle 60% of
waste from trade and offices and to incinerate 40%
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Measures

)

increased recycling of
paper, cardboard, plastic
and glass

separation of environ-
mentally harmful frac-
tions such as batteries,
tyres, PVC, waste elec-
trical and electronic
equipment, and refrig-
eration equipment
re-evaluation of existing
schemes for organic
waste and waste o1l
evaluation of waste con-
sultant schemes

survey of waste compo-
sion

service sector, the objective for recycling 1s reduced to 50 per cent, and 1t 1s
not expected to be possible to avoid landfilling completely

A few local authorities and waste companies have engaged waste consult-
ants with the task of increasing information on municipal regulattons and to
guide enterprises to more environmentally appropriate waste management
Existing schemes for waste consultants will be evaluated

In 1998, a study was carried out to clarify barriers to increased recycling of
waste suitable for incineration The resulting report gives a number of rec-
ommendations to overcome these barriers 1t 1s recommended that local
authorities do more fieldwork at enterprises (for example in the form of
waste consultant schemes). that easier schemes are introduced for small
enterprises, or that monitoring 1s introduced at waste incineration plants 1n
order to avoid delivery of recyclable waste

Treatment of waste frominstitutions, trade and offices
100% 3% 2%
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60% 1—144% 45% 404 >, » — | OLandfilling
5% " bt “ Dingineration
40% +— - et —
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10% +— —
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Source Waste Statistics 1997, Environmental Review no 1, 1999 from the Danish Environmental Protection
Agency

D5 1.2 Future initiatives
A number of itiatives launched in this sector will be directed at specific
fractions.

Recycling of cardboard and paper, glass, and plastic from institutions, trade
and offices should be increased (see Appendix E).

Environmentally harmful fractions such as batteries, tyres, PVC, waste
electrical and electronic equipment, and refrigeration equipment are to be

separated for special treatment (see Appendix E)

Existing schemes for organic waste and waste o1l will be re-evaluated (see
Appendix E).

Various schemes and experience with waste consultants will be evaluated

A survey of waste composition will be carried out, focusing on landfilled
waste and on the recycling potential.
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D5.13 Regulation
Local councils must assign disposal possibilities for waste generated 1n this
sector

Today, enterprises, institutions, offices etc must separate cardboard, paper,
carton, steel drums, and transport packaging of plastic for recycling.

In 1994, an agreement was made between the Ministry of Environment and
Energy and the Confederation of Danish Industries, the Danish Plastics Fed-
eratton and the Packaging Industry on transport packaging. The agreement
set up the objective that 80 per cent of transport packaging of plastic, and
cardboard and paper should be recycled before year 2000, either by reuse or
matenal recycling In 1998, the agreement was adjusted so that the defini-
tion of transport packaging now follows the definition given in the EU
packaging Directive, and so that the objectives set in percentages now only
apply to matenal recycling.

D514 Capacity

For the major part of recyclable fractions, treatment capacity 1s sufficient.
For several environmentally harmful fractions, treatment methods have not
yet been fully developed

D5.15 Environmental assessment
Efforts for increased recycling will reduce the need for incineration and
landfill capacity and ensure utilisation of resources in waste.

D 5.16 Implications for national authorities

The Statutory Order on waste will be revised to state that environmentally
harmful waste fractions are to be separated for special treatment A guide-
line for collection of cardboard and paper will be prepared.

D 5.1.7 Implications for local authorities

Local authorities will improve information on existing schemes, and en-
hance supervision at enterprises and institutions in this sector, especially
concerning the duty to use assignment schemes for recyclable waste.
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Objective year 2004

90% recycling of residues
from coal-fired power
plants

reduce coal-based energy
generation

ensure that recycling of
bioash takes place in an
environmentally appro-
priate manner

D 6 Power plants

D611 Status

Danish power supply has primarily been based on coal In 1996, the Danish
Government presented a comprehensive plan of action for energy - Energy
21 - which will ensure that Denmark contributes to reducing CO, emissions
by 20 per cent in year 2005 compared to the 1988 level

The target of Energy 21 1s to reduce energy consumption by utilising energy
more efficiently, and to convert supply from fossil fuel to renewable energy
sources.

As a consequence, the use of coal as fuel will be phased out almost com-
pletely, in parallel to an increase of energy generation based on renewable
energy, including biofuel, within the next 30 years

The use of biofuel primarily takes place today at plants that only generate
heating. In the extension in the coming years, biomass will be used to a far
larger extent at power generating plants, as new technology 1s developed.

In energy generation, varying amounts of residues are generated. O1l and
natural gas-fired power plants, for example, generate hardly any residues.

Amounts of residues generated depend on power generation and also on
imports/exports of power. Waste amounts from power plants can therefore
only be reduced by reducing the generation of power, increasing energy
efficiency of power plants, or by phasing out fuels that cause generation of
waste, such as coal.

The phasing-out of coal-based energy generation will have a decisive influ-
ence on amounts of residues generated, and amounts are expected to drop
significantly over the next 30 years. Correspondingly, increasing use of
biofuel will lead to increasing amounts of bioash. Recycling of this waste
fraction will be priontised in the coming years.

So far, residues from coal-fired power plants have accounted for the largest
waste fraction from power plants

Residues from coal-fired power plants cover slag, fly ash, gypsum, TASP
and sulphuric acid. Residues contain a number of heavy metals, and thereby
possibilities of recycling are limited

The objective for recycling of residues from coal-fired power plants has
been achieved with a recyching rate 1n 1997 of 73 per cent”. A total of
1,775,000 tonnes residues were generated in 1997 The objective 1n year
2004 is 90 per cent recycling of residues from coal-fired power plants

** In the Plan of Action for waste and recycling 1993-97 the objective was to recycle
56%, and to landfill 44% of total amounts of residues before year 2000
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Measures

e umplementation of Energy
21

D 6.12 Future initiatives .

Energy 21 will be implemented The Plan of Action 1s part of the Govern-
ment's efforts against chmate change The phasing-out of coal-fired power
plants will, however, also lead to a reduction of residues

Treatment of residues from coal-fired powe
plants in 1,000 tonnes - - -
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Source Waste Statisucs 1997, Environmental Review no 1, 1999 from the Damish Environmental Protection
Agency

D613 Regulation

Since the amendment to the waste tax 1n December 1998, the tax now also
includes landfilling of residues 1n the high rate for landfilling. This gives a
further incentive to reduce amounts of residues or alternatively to recycle
residues

Energy 21 will lead to a conversion from the use of fossil fuel to renewable
energy sources

D614 Environmental assessment

In the long term, residues from coal-based energy generation will disappear,
as energy generation based on coal 1s phased out. As a consequence, leach-
ing of metals and salts from such residues wall stop. The fertilising content
of bioash will be utilised.

D 6.15 Implications for national authorities
None

D616 Implications for local authorities
None.
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Objective year 2004

e 50% recyching of sludge
by application to farm-
land

D 7 Wastewater treatment plants

D71.1 Status

In 1987, the Folketing adopted an Aquatic Environment Plan according to
which all wastewater treatment plants with a capacity above 5,000 person
equivalents were to improve wastewater treatment before 1" January 1993
The extension of treatment plants was completed 1n the beginning of 1996

Waste from wastewater treatment plants covers sludge, sand, and screen-
ings. In 1997, around 1,248,000 tonnes waste were generated (wet weight)
at municipal wastewater treatment plants. Sludge accounts for 1,209,000
tonnes. No significant changes are expected in future

Of total waste amounts from wastewater treatment plants, 70 per cent was
recycled 1n 1997 20 per cent was incinerated and 10 per cent landfilled
This means that the Government's objective of 50 per cent recycling 1n year
2000 has been attained

The introduction 1n 1997 of requirements for the contents of certain organic
chemical substances in sludge is expected to lead to a need for alternatives
to apphication to farmland in a transitional period.

Treatment of waste from municipal wastewatertreatment
plants
100% v o
o o o 20%
80% 2 15% 20% g
60% %&% ___ |OLandfilling
40% % 75% 725; Bincineration
50% O Recycling
20% —
0% T T T ]
1995 1996 1997 Target
2004

Source Waste Statistics 1997, Environmental Review no 1, 1999 from the Damish Environmental Protection
Agency

D 7 1.2 Future initiatives

In the long term, it is expected that the quality of sludge and possibilities of
recycling will be improved through the general policy of phasing-out envi-
ronmental contaminants. The contents of these substances 1n sludge will
thereby be reduced

D 7 1.3 Regulation

Application of sludge to farmland 1s regulated in the Statutory Order on
sludge”, and the Statutory Order of the Ministry of Food, Agriculture and
Fisheries on inspection of the quality of municipal sewage sludge and com-
posted household waste applied to farmland® The Statutory Order on
sludge lays down hmut values for a number of heavy metals, and cut-off

" Statutory Order no 823 of 16" September 1996 on application of waste products for
agricuitural purposes
* Statutory Order no 528 of 20" June 1997
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values for organic xenobiotic substances NPE, DEHP, LAS and certain
PAHs Cut-off values for organic substances took effect on 1" July 1997 and
will, together with limit values for cadmium, become stricter as per 1" July
2000

D 7 14 Environmental assessment
In the long term, contents of xenobiotic substances in sludge are expected to _

decrease

D 7.1 5 Implications for national authorities
None

D 7.1 6 Implications for local authorities
None
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Objective year 2004

(]

recover raw material
resources in all batteries
99 9 % collection of lead
accumulators

95 % collection of Ni-Cd

batteries

E Fractions

A number of waste fractions are discussed below. Several fractions play a
significant role in Waste 21. Waste fractions have been selected because
they constitute a special environmental problem

Waste fractions are described whether or not new initiatives will be
launched

The EU has surveyed a number of waste streams with a view to having the
Commussion put forward proposals for regulation of these fractions These
fractions - the so-called "prionty waste streams” - are discussed Priority
waste streams are health-care risk waste, end-of-life vehicles, waste electri-
cal and electronic equipment, tyres, building waste, and chlorinated sol-
vents. For these waste streams, 1nitiatives have already been launched 1n
Denmark.

Under each waste fraction status, future initiatives, objectives year 2004,
and measures to be implemented to meet objectives are described Implica-
tions of initiatives for national and local authorities are also described, and
waste treatment capacity is assessed

In order to achieve objectives for year 2004, the State and local councils
must live up to their obligations, including the preparation of necessary
rules and regulations, and citizens and enterprises must contribute to good
waste solutions. Information and development activities planned require
substantial support from the Environmental Council for Cleaner Products.

E 1 Batteries and accumulators

Environmental problem Batteries and accumulators may contain large quanti-
ties of heavy metals, especially lead but also mercury,
cadmium, and nickel

Non-collected nickel-cadmium batteries are the most
significant source of cadmium in waste streams

Mercury 1s the largest barrier to efficient treatment of
batteries

Some batteries also contain resources such as steel,
zinc, manganese, and carbon that may be recovered

Itiatives When suitable separation and treatment methods have
been developed, collection schemes for all types of
battery will be established

Ell Status

Special collection schemes and suitable recycling methods exist for lead
accumulators and nickel-cadmium batteries The collection schemes work
well

In 1998, 14,900 tonnes of lead accumulators were sold 1n Denmark. This
corresponds to the amounts of accumulators that, on an average, become
waste every year The collection rate for spent lead accumulators 1s 98 per
cent, and the objective of 99.9 per cent in year 2000 1s expected to be
achieved
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It 15 assessed that 86 per cent of discarded batteries and accumulators de-
rives from the service sector, 10 per cent from domestic waste, 2 per cent
from bulky waste, and 2 per cent from industry Accumulators mainly derive
from the service sector, and from bulky waste

Batteries may be subdivided roughly into two categories single-use batter-
~ 1es and rechargeable batteries (see table)

Types of battery

Single-use batteries
o alkalinc batteries which used to contain mercury Today most types are without mercury
e manganese dioxide batteries that for many years have been mercury-free
e hthium batteries
« silver oxide batteries
Rechargeable battenes
¢ nickel-cadmium battenies,
¢ nickel-metal hydride battenes
o lithium battenies

In 1998 around 2,500 tonnes battenes were sold of which 260 tonnes were
rechargeable

According to assessments, some 120 tonnes of waste nickel-cadmium bat-
teries were generated i 1997 Of these, 95 tonnes were collected for recy-
ching Nickel-cadmium batteries and lead accumulators are reprocessed in
Sweden or France.

Expenence from many years' collection of batteries in Denmark shows that
1t 1s difficult for consumers to distinguish between different types of battery,
despite the fact that recyclable batteries carry a special recycling label The
result 1s that many consumers either collect all batteries regardless of type,
or dispose of all types in domestic waste.

As a consequence, around half the discarded batteries are collected as a
muxture of single-use and rechargeable batteries. The rest are disposed of 1n
domestic waste

Local authorities, municipal waste companies, and Kommunekerm A/S
separate N1-Cd batteries for recycling. The rest of collected battenes are
landfilled Mercury-bearing batteries are normally landfilled at the Kommu-
nekemi A/S special landfill site, and other types at conventional landfills.

Treatment of batteries 1997 in tonnes
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Mercury contents 1n batteries have in the past been an obstacle to reproc-
essing In future, the major part of single-use batteries will not contain mer-
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Measures

o development of new
treatment and separation
methods

cury, and in future they may be recovered. At international level, significant
progress has been seen 1n the development of new technology for recovery
of resources 1n new battery types It 1s therefore expected that far more bat-
teries can be recovered 1n future

However, 1t 1s a prerequisite for efficient recycling that, in addition to re-
covery technology, reliable separation technologies are developed

In a draft amendment to the EU Directive on batteries 1t 1s suggested that all
batteries should be collected for separate reprocessing of different fractions

E1.2 Future initiatives
Initiatives to support the development of suitable methods of treatment and
separation will be promoted.

When such methods have been developed, requirements for separate collec-
tion of all batteries will be made

E 13 Regulation

Collection of batteries 1s regulated 1n the Statutory Order on waste'. Nickel-
cadmium batteries, lead accumulators and lithium batteries as well as un-
separated batteries are classified as hazardous waste, whereas clean frac-
tions of, for example, non-heavy-metal-containing batteries are normally not
considered as hazardous waste

The collection of nickel-cadmium batteries and lead accumulators 1s also
regulated by economic nstruments, and collection 1s assumed by both pri-
vate and public companies.

Collection of lead accumulators 1s ensured 1n an agreement between the
Minister for Environment and Energy and the battery industries (Returbat),
under which Returbat is hiable for collection of all spent lead accumulators
in Denmark The agreement 1s supplemented by two Statutory Orders The
first Statutory Order” lays down conditions for being registered as collector
and thereby obtain subsidies. The second Statutory Order’ gives the finan-
cial basis for the scheme.

Returbat admimsters the scheme and, on the basis of an approved budget,
receives funds from the Danish Environmental Protection Agency for remu-
neration.

Remuneration of maximum DKK 0 80/kg 1s granted to collectors delivering
spent accumulators to approved recycling plants.

An environmental fee* 1s levied on nickel-cadmium batteries. The fee 1s
remunerated for the collection of spent nickel-cadmium batteries In con-
nection with the scheme, a Statutory Order has been issued’, stating criteria
to be met by collectors of spent nickel-cadmium batteries in order to achieve
a registration as a professional collector and thereby be granted remunera-
tion

The scheme 1s administered by the Danish Environmental Protection
Agency.

! Statutory Order on waste no 299 of 30™ Apn! 1997

2 Statutory Order no 91 of 22nd February 1996 on collection of lead accumulators and
remuneration for collection and disposal for recyching

3 Statutory Order on fees on lead accumulators

“In 1995, an environmental fee on nickel-cadmium batteries was introduced 1n Den-
mark, in pursuance of Actno 414 and Actno 404 of 14" June 1995

5 Statutory Order no 93 of 22™ February 1996
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A remuneration of DKK 120/kg 1s granted for spent Danish batteries deliv-
ered to an approved recycling plant

E1l4 Capacity

Capacity for recovery of lead, cadmium and nickel is available in Sweden
and France S )
Mercury-bearing batteries may be sent for treatment in, for example, Ger-
many, the Netherlands and Switzerland

E 1.5 Environmental assessment
The establishment of collection schemes for all batteries may lead to an
even higher collection rate - also for mckel-cadmium batteries

Furthermore, 1n the longer term, collection of all types of battery will lead to
better financial utilisation of resources in more types of battery.

However, it 1s a prerequisite for utilisation of resources that mercury con-
tents 1n batteries are reduced to a level where they do not present an obstacle
to reprocessing

E 1.6 Economic aspects

Exact treatment costs for all types of battery cannot be calculated before
treatment methods have been developed

E 1.8 Implications for national authorities

An amendment to the Statutory Order on waste 1s necessary to state that all
batteries are to be collected when new treatment methods have been devel-
oped

E 1.7 Implications for local authorities

In their waste management planning, local authorties will take into account
the collection of all batteries when new treatment methods have been devel-
oped

E 2 End-of-life vehicles (ELV) .

Environmental problem | Waste from end-of-life vehicles contains many environmen-
tally harmful substances These are especially heavy metals
that today end at waste incineration plants or landfills

Initiatives Establishment of separate scheme for end-of-life vehicles
Requu ements will be laid down in a Statutory Order

Increased recycling of windscreens by development of new
separation technologies

Preparation of environmental guidelines for public purchas-
ers of vehucles

Objective year 2004 E2.1 Status
o 80% li Different waste fractions are generated both before and after shredding
am:uret(;yc ing of waste (scrapping) of vehicles End-of-life vehicles contain waste such as iron and
n

metal parts, tyres, plastic, glass, oil, and other liquids
e environmentally safe

management of harmful

fract For tyres, waste o1l, and lead accumulators special schemes have been intro-
ractions

duced, and they are described under the relevant sections of this Appendix
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After shredding, recyclable fractions such as 1ron, aluminium, and copper
anise The residue (shredder waste) 1s landfilled today (see also Section E
20)

End-of-hfe vehicles contain environmental contaminants, which end up 1n
residues from incineration plants and at landfills. Management of end-of-life
vehicles will be improved, ensuring increased recycling and environmentally
appropriate treatment of environmentally harmful fractions -

In 1997, around 130,000 tonnes of vehicles were discarded, of which around
1,000 tonnes were hazardous waste

A rough estimate shows that 95 per cent of waste from ELV 1s collected via
car scrappers and sinular service enterprises, and 5 per cent comes directly
from industry.

Of total amounts of waste from ELV, 1t 1s assessed that around 75 per cent
was recycled and around 20 per cent landfilled The remaining 5 per cent
was incinerated The objective for year 2000 of 80 per cent recycling 1s to
be achieved by increased recycling of tyres and windscreens ©

Estimate of treatment of end-of-life vehicles, 1997.

Incineration
5%

Landfiting
20%

Recycling
75%

Various projects have been launched to develop new separation technolo-
gies with a view to recovery of glass by recychng,

Environmental guidelines have been prepared for public purchasers of vehi-
cles.

A draft Directive on end-of-life vehicles has been tabled in the EU.

¢ In the Plan of Action for waste and recyching 1993-97 the objective was to reduce
amounts of waste generated 1n scrapping of vehicles The objective was to be achieved
by entering voluntary agreements with relevant industnal associations In 1995, the
Minister for Environment and Energy entered an agreement with the Danmish Motor Trade
Association, the Association of Danish Recyching Industries and municipal associations
on a take-back scheme for discarded tyres
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Measures
e requirements for man-
agement of waste from
ELV
e requirements for separa-
“tion of recyclable ard
environmentally harmful
fractions
e requirements for enter-
prises reprocessing ELV
e development of new
technology for recycling
of windscreens

E 2.2 Future initiatives

In 1999, a Statutory Order will be 1ssued on management of end-of-hfe ve-
hicles. Recyclable and environmentally harmful fractions will be separated
for recyching or environmentally appropriate disposal A certification
scheme will be introduced for enterprises reprocessing ELV Such a certifi-
cation scheme will mean that waste can only be assigned to enterprises
documenting that they comply with réquiréments statéd in the Statutory™
Order The requirement for a certificatton scheme requires an amendment to
the Danish Environmental Protection Act

Initiatives supporting the development of new separation technologies for
recovery of windscreens by recycling, will be promoted. Results will be
evaluated regularly The legal base for increased recyching of windscreens
will be amended as necessary

E23 Regulation

Management of end-of-life vehicles is regulated in overall rules in the
Statutory Order on waste and 1n environmental approvals of enterprises
shredding and scrapping vehicles

E24 Capacity
Today, around 350-400 enterprises exist for the reprocessing of end-of-hfe
vehicles. Of these, five are shredder enterprises

The planned Statutory Order on management of waste from end-of-life ve-
hicles will have an impact on the number of dismantling enterprises which
1s expected to drop to some 100-150 enterprises

Capacity 1s not expected to present an obstacle to achieving new objectives
for recycling.

E25 Environmental assessment

It is expected that the planned Statutory Order on management of end-of-life
vehicles will lead to

e dismantling of 3,500 tonnes of tyres for recycling

e separation of 25 tonnes of lead for recycling

e drawing-off of around 400 tonnes of waste o1l

e drawing-off of around 400 tonnes of other liquids

Within two to three years, the development of new separation technologies
for recycling of windscreens is expected to lead to requirements for dis-
mantling and recovery of glass. Around 2,000 tonnes of windscreens per
year will presumably be recycled

E 2.6 Economic aspects

The implementation of the Statutory Order on management of end-of-hfe
vehicles 1s expected to lead to additional costs for consumers of DKK 30-40
million.

Consumers normally pay today DKK 300-400 per scrapped end-of-life ve-
hicle The future scrapping price 1s expected to be DKK 600-700 per vehi-

cle

E 2.7 Implications for national authorities
A Statutory Order on management of end-of-life vehicles will be 1ssued.
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Objective year 2004

o 80 % recycling or incin-
eration of all discarded
tyres

E 2.8 Implications for local authorities

In their waste management plans, local authorities will ensure assignment of
waste to plants complying with requirements of the Statutory Order for
management of end-of-life vehicles.

E 3 Tyres

Environmental Tvres consntitute an important resource which s not recovered to
problem a saiisfactory extent today

Inanves The existing nre collection scheme to be extended to cover large

nres

Development of new possibilities of 1ecvcling for rubber pow-
der

Preparanion of environmental guidelines for public purchasers
of tvres

Information campaign to be launched on limuitation of damage in
fitnng, and promotion of sale of retreaded tyres

E 3.1 Status
Tyres contain rubber, steel, and textiles

Waste tyres are an important resource which should be recycled or incinerated.
Resource utilisation of waste tyres 1s not sufficient today Until now, it has
only been possible to recycle small tyres, and the objective for 1997 for recy-
ching of such tyres has been achieved’. The objective before year 2004 1s recy-
cling or incineration of 80 per cent of all discarded tyres.

In 1997, waste tyres amounted to around 40,000 tonnes, of which around
25,000 tonnes were recycled. The remaining part was incinerated or land-
filled® Around 40 per cent of total amounts of tyres 1s assessed to derive from
private consumers, and 60 per cent is assessed to come from industry and
commerce. It 1s furthermore believed that the major part of tyres 1s disposed of
via the service sector

Studies on recycling of rubber powder have been started

’Cf the take-back agreement for tyres, the objective was to 1ecycle 80% of all small
tyres trom private cars, vans, and motorbikes In 1997, a collection rate of 93% was
registered for small tyres

*In 1997, 1t became possible to dispose of large tyres cither tor recycling or incineration
with energy recovery On this basis, objectives were revised
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Measures

e requirement for collec-
tion and recycling/ in-
cineration with energy
recovery of large tyres

e development of new pos-
sibilines of recyching of
rubber powder

e information campaigns

o environmental guidelines
to public purchasers of

tyres

Estimate of treatment of waste tyres, 1997
Landfilling
13%

Incineration
20%

Recycling
67%

E 3.2 Future initiatives

In 1999, the Statutory Order on fees and subsidies for disposal of tyres’ will
be revised and sent to hearing. Requirements will be made for collection and
granting of subsidies to enterprises either recycling or incinerating large
tyres -

Initiatives to support the development of new recycling possibihities for
rubber powder will be promoted. Legislation and objectives will be revised
as necessary.

As part of the take-back agreement, the Danish Tyre Trade Environmental
Foundation carries out information campaigns with the purpose of limiting
damage 1n fitting and promoting sales of retreaded tyres.

According to the plan of action for public purchasers, environmental guide-
lines will be prepared in the planning period for public purchasers of tyres.

E 3.3 Regulation ;

On 20" February 1995, the Minister for Environment and Energy entered an
agreement with the Damsh Motor Trade Association, the Association of
Danish Recycling Industries and municipal associations on a take-back
scheme for discarded tyres.

Through the agreement it 1s ensured that discarded tyres are collected and
recycled or incinerated, avoiding thereby landfilling and ensuring resource
utilisation of waste tyres. The collection and disposal system is designed on
the following prioritisation: retreading, rubber powder production,
incineration.

The agreement requests enterprises selling tyres to take back a
corresponding number of discarded tyres without additional costs for the
consumer.

Professional collectors are required to receive all tyres from enterprses
collecting or receiving discarded tyres, including municipal collection
schemes, and to deliver these for recycling or incineration.

® Statutory Order no 799 of 4™ September 1996
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Further to the agreement, a fee was introduced on tyres" to finance
collection and treatment, administration of the scheme, and information
campaigns"

Subsidies are granted to tyre collectors that must be registered under the
Danish Environmental Protection Agency. Registered enterprises must state
1n which municipalities tyres are collected On certain conditions, enter-
prises are required to collect tyres from waste producers. The payment of
subsidies for collection is effected only when tyres have been delivered to a
reprocessing plant (rubber powder manufacturer).

No subsidies are granted for tyres delivered for reuse, including retreading

An intermediary objective 1s that at least 80 per cent of all discarded tyres
from private cars, vans, and motorbikes will be collected and recycled or
incinerated before 1997 According to the agreement, 80 per cent of all
discarded tyres must be recycled or incinerated before year 2000 In 1999,
the rules will therefore be extended to cover large tyres.

E34 Capacity
Around 40 reuse plants exist in Denmark, retreading small tyres. In addition,
one recycling plant exists, manufacturing rubber powder from tyres.

It 1s not considered that existing plant capacity constitutes a barrier to achiev-
ng the objective for year 2004 for recycling or incineration.

E3.5 Environmental assessment

It is expected that the amendment to the Statutory Order will lead to all tyres
being covered by the fee and subsidy scheme Thereby, at least 90 per cent
of total waste tyres will be recovered through reuse, matenial recycling, or
incineration with energy recovery.

E 3.6 Economic aspects
The costs to industry and commerce of also introducing a fee for large tyres
are expected to amount to some DKK 20 mullion.

Costs of collection and landfilling large tyres today are DKK 14-16 million
Therefore, extra costs of the new scheme will be DKK 4 to 6 million

E3.7 Implications for national authorities
In the coming planning period, Statutory Order no. 799 of 4" September
1996 on fees and subsidies for disposal of tyres will be revised.

E38 Implications for local authorities
Local authorities are to assign tyres to special treatment.

"* The agreement took statute form 1n Statutory Order no 144 of 3° March 1995, now
replaced by Statutory Order no 799 of 4" September 1996 on fees and subsidies for
disposal of tyres. The Statutory Order 1s, among others, based on Art 53 in the Danish
Environmental Protection Act, stating that rules can be 1ssued to the effect that importers
and manufacturers of certain specifically stated products must pay a fee for waste
disposal to cover, 1n part or in total, costs of disposal of products, and stating rules on
fee levying and apphcation

" Since January 1996, the subsidy scheme has been administered by the Danish Tyre
Trade Environmental Foundation

112



Objective year 2004

increased recycling of
resources from waste
electrical and electronic
equipment

avoud delivery to waste
incineration plants and
landfills of waste electri-
cal and electronic equip-
ment

environmentally safe dis-
posal of waste electrical
and electronic equipment

E 4 Waste electrical and electronic equipment

Environmental
problem

Waste electrical and electronic equipment contains many envi-
ronmentally harmful substances, especially heavy metals

Ininanves

Establishment of separate scheme for waste electrical and
electronic equupment Requirements for the scheme have been
laid down 1n a Statutory Order

Preparanon of environmental guidelines to public purchasers
of electrical and electronic equipment and eco-labelling crite-
na for several products

Establishment of product panel for electronics

Better resource unlisanon by development of new technologies
for reprocessing of products

E4.1 Status

Electrical and electronic equipment primarily covers radio and television
equipment, IT products, regulation and monitoring equipment, white goods,

and office equipment

A special scheme for
SectionE 11.

the treatment of refrigeration equipment exists, see

Management of waste electrical and electronic equipment will be improved.
Products are managed today in the conventional waste management system
and account for a large part of environmental contaminants ending up in

residues and landfills

Recycling of waste electrical and electronic equip-

ment's contents of metals, glass etc will be increased, and as far as possible

this waste fraction wi

1l be kept away from incineration plants and landfills.

Mass flow analyses for copper and lead show that 60 per cent of copper and
40 per cent of lead going to landfills and incineration plants derives from
waste electrical and electronic equipment

Total amounts of waste electrical and electronic equipment, with a deduc-

tion of refrigeration e

quipment, which is discussed 1n Section E 11, have

been calculated at 103,000 tonnes 1n 1997". The largest part is assessed to
come from municipal bulky waste schemes (48 per cent). The remaining
part 1s assumed to come from domestic waste (15 per cent), from 1nstitu-
tions, trade and offices, the service sector (20 per cent), and industry (15 per

cent). The remaining
sector. Around 6,000

2 per cent comes from the building and construction
tonnes electronic equipment were subjected to special

treatment 1n 1997, and 60,000 tonnes electrical equipment were mainly led
to shredder plants Aganst this background, 1t is assessed that around
30,000 tonnes were recycled in 1997, corresponding to around 30 per cent
of calculated amounts of waste electrical and electronic equipment.

A Directive on disposal and reprocessing of waste electrical and electronic
equipment 1s expected to be presented in the EU 1n 1999.

" Total amounts are distributed as follows
around 43,000 tonnes electronic equipment and around 60,000 tonnes electrical equip-

ment
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Measures

requirements for man-
agement and disposal of
waste electrical and elec-
tronic equipment
environmental guidelines
to public purchasers of
electronic office equuip-
ment

establishment of product
panel

development of improved
reprocessing methods

Treatment of waste eleétrical and electronic
equipment, 1997.

Recycling
30% _

Incineration
50%

Landfiling
20%

E4.2 Future initiatives

In 1998, a Statutory Order on management of waste from electrical and
electronic products was 1ssued” It 1s required that such waste 1s treated 1n
an environmentally appropriate manner

Further to the plan of action for public purchasers, guidelines were prepared
in 1998 for public purchasers on a number of electronic office equipment,
and eco-labelling critenia will be prepared for several products

The 1ntegrated product policy will improve products by considering waste
management already in the design of products. A product panel for elec-
tronics will be established 1n 1999.

Development of new technologies for reprocessing waste electrical and
electronic equipment will be evaluated regularly. If there 1s a need for
amending rules and regulations with a view to using best available technol-
ogy, this will be done currently.

E 4.3 Regulation

Management of waste electrical and electronic equipment has so far been
regulated in general rules 1n the Statutory Order on waste, the Statutory
Order on management of waste from electrical and electronic products, and
through environmental approvals of enterprises managing, reprocessing or
disposing of this waste fraction

E4.4 Capacity

Of total amounts of electronic equipment, 1t is assessed that a further
20,000-30,000 tonnes will be collected and treated separately

Around ten disassembly enterprises exist today

Present capacity 1s around 12,000 tonnes per year, but the industry has
stated that there will be no capacity problems in future.

" Statutory Order no 1067 of 22" December 1998 on management of waste from elec-
trical and electromic products
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E 45 Environmental assessment

Separate treatment of waste electrical and electronic equipment will 1n-
crease recycling of heavy metals contained in the products The possibility
of recycling slag from incineration plants will also be improved

It 1s expected that the Statutory Order on management of waste from electri-
cal and electronic products will shift around 25,000 tonnes of electronics
from waste incineration and landfilling to recycling This corresponds to 40
per cent of copper landfiiled today

The integrated product policy 1s expected at the same time to lead to prod-
ucts more suitable for recyching and products containing less environmental
contaminants.

E 4.6 Economic aspects

Total costs of reprocessing waste electrical and electronic equipment are
calculated at DKK 100-200 million/year. It 1s assessed that the Statutory
Order will lead to an increase 1n the annual waste collection fee for house-
holds of some DKK 40. For enterprises and institutions, the costs of man-
aging 10-15,000 tonnes of electronic products will amount to some DKK
5,000/tonne compared to present costs of maximum DKK 800/tonne

The purchase price of a television set or a computer 1s today from DKK
2,000 to DKK 10,000. Costs of disposal with today's requirements amount
to DKK 10 to 20 per umt Further to the new requirements, costs of disposal
will increase to DKK 100 to 200. It is seen that costs of disposal will stll
constitute a small proportion of the purchase price

E 4.7 Implications for local authorities

Local authorities will ensure that waste electrical and electronic equipment
is collected and assigned to separate treatment at approved enterprises

E 5 Packaging waste

Environmental Packaging waste contains large quantities of reuseable packages

problem and recyclable materials When environmental and economic con-
stderations make 1t feasible, packaging waste 1s to be recycled
wnstead of incinerated

Intnatives Cinizens will have the opportunity to separate cardboard packag-

ing, for example via bulky waste schemes

It will be studied how collection of plastic drums from households
can be organised

Glass collection will be improved
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Objectives year 2001

o cardboard/paper pack-
aging - 55% recycling in
year 2001

e plastic packaging - 15%
recycling in year 2001

o metal packaging - 15%
recycling in year 2001

o glass packaging - 65%
recycling in year 2001

ES1 Status

Contrary to many other countries, Denmark has chosen not to establish one
separate management system for all packaging waste Instead, focus 1s put
on how best to utilise various recyclable matenals in waste from different
sectors - and this also applies to packaging waste

Packaging waste covers many different waste fractions such as glass, paper
and cardboard, and plastic. Fractions are also discussed n separate sections
in this Appendix

As a general rule, it has been chosen not to include sales packaging of paper
and cardboard, metal and plastic 1n recycling systems Considering envi-
ronmental economics and occupational environment and health aspects,
such sales packaging 1s thought to be less surtable for material recycling
than transport packaging. This 1s partly due to the fact that a fraction of, for
example, plastic packaging from households will contain different types of
plastic, and that the fraction will typically be contaminated with residues of
foodstuffs, detergents, and similar

Treatment of transport packaging, 1996

34% other
treatment

66% recycling

The objective for matenal recycling of paper and cardboard 1s primarily
achieved by recycling transport packaging from industry and commerce, 1n
accordance with the voluntary agreement on recycling of transport packag-
ing which was made 1n 1994 between the Minster for Environment and
Energy and the Confederation of Danish Industries, the Danish Plastics Fed-
eration, and the Packaging Industry. In 1996, the rate of recycling for trans-
port packaging of paper and cardboard amounted to 66 per cent

The objective for plastic packaging 1s also expected to be primarily achieved
through transport packaging from industry and commerce.

Material recovery of metal packaging covers recycling of steel drums from
industry and commerce, as well as recycling metal scrap from incineration

plants which anises from incineration of, among others, domestic waste

Material recycling of glass packaging 1s done partly by recycling end-of-life
beer and soft drink bottles, partly by recycling bottles for wine and spirits,
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Measures

e ncreased recycling of
cardboard packaging

o study of possibilines of
recycling plastic drums

e more efficient glass col-
lection

as well as packaging glass collected 1n municipal schemes The objective for
recycling of glass packaging in year 2001 is set at 65 per cent"

On the basis of national objectives for each packaging fraction, 1t 15 ex-
pected that total recycling of packaging waste will be around 45 per cent.
National objectives for recycling of packaging waste will be revised no later

than year 2000

By far the major part of remaining packaging waste 1s incinerated with en-
ergy recovery On the basis of launched and planned mitiatives 1n packaging
waste management and waste management as a whole, including the ban on
landfilling of waste suitable for incineration, it is expected that total recov-
ery of packaging waste will exceed 80 per cent

Specific Damish imtiatives for prevention of packaging waste and reuse of
packages are described in Appendix A 2 3 on specific requirements for
packaging and packaging waste

ES.2 Future initiatives
In future, citizens will have the opportunity to separate cardboard packaging
for recyching, for example via bulky waste schemes.

It will be studied how best to design a bring scheme for plastic bottles and
drums from households

An information campaign will be launched to increase glass collection from
households. Studies have shown that many citizens are not aware that mu-
nicipal glass collection schemes cover other packaging glass than bottles for
wine and spirits

ES53 Regulation
Rules on management and recovery of packaging waste are included 1n
Statutory Order on waste no. 299 of 30" Apnl 1997

Requirements for manufacture and composition of packaging are laid down
1n Statutory Order on certain requirements for packaging no 298 of 30"
April 1997.

Requirements for packaging for beverages are laid down in Statutory Order
on packaging for beer and soft drinks, no. 124 of 27" February 1989, with
subsequent amendments.

ES4 Capacity, environmental assessment and economic aspects
Reference 1s made to sections on plastic, paper and cardboard, and glass.

ES.S Implications for local authorities

Further to the Statutory Order on waste local authonties must, in their waste
management planning, give a statement of inittattves for prevention and
recycling of packaging waste

" This objective 15 not directly comparable to the objective for recycling of glass from
households descrnibed 1n the section on glass In overall objectives for packaging, more
streams are included, and the statement method 1s different
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Objective year 2004

efficient collection of
hazardous waste
increased recycling of
hazardous waste

E 6 Hazardous waste

mentally safe way

Environmental By defimition, hazardous waste implies risk of fire, health o1 env1-
problem ronmental risks, and 1t must therefore be managed in an environ-

Ininatives Preparation of guidelines on hazardous waste

Study of waste tax exemption for hazardous waste

Improvement of criteria for hazardous waste (environmental 11sk)

Eé6.1 Status

Hazardous waste 1s waste which 1s highly inflammable or constitutes a rnisk
for health or the environment. Rules for hazardous waste are regulated in the

EU and are developed regularly.

Amounts of hazardous waste in 1997 were around 1.5 per cent of total waste

15
amounts .

Hazardous waste covers many different waste fractions and is generated 1n

all sectors (see table below).

Some fractions are described separately in this Appendix: batteries and ac-
cumulators, health-care risk waste, PCB/PCT, and waste o1l For these frac-
tions, separate schemes have been established.

The remaining part of hazardous waste 1s mamnly treated by destruction or

landfilling at Kommunekemi A/S.

In addition, some residues from waste incineration plants are classified as
hazardous waste, viz. filter dust and flue gas cleaning products. These frac-
tions are discussed separately in Section E18 of this Appendix.

Hazardous waste 1997 (tonnes) Reproc- Incineration | Special Landfilling Total
essing treatment
Primary sources
-Lead battenes’ 14,448 447 14,895
-Hermetcally sealed Ni-Cd accumulators® 95 120
-Waste o1l led to distnct heating plants’ 22,576 22,576
-Oil/chemical waste led to K kemy ™’ 74,215 74,215
-Dust emitting ssbestos’ 7000 7,000
-Hospital waste®*™* 5,900 2,900 8,800
-Sulphunc acid (coal-fired power plants)’ 8,000 8,000
-O1l and chemical waste from other primary 28,600 9,500 5,400 3000 46,500
sources
Total primary sources 51,143 38,423 82,515 10,000 | 182,106
- in_per cent 28 % 21 % 45 % 6%
Secondan sources
- Flue gas filter dust' 10,137 10,137

5
'* Hazardous waste covers waste from both primary and secondary sources (¢ g residues

from waste incineration plants) In 1997, 182,106 tonnes were generated by primary
sources (corresponding to some I 5 per cent of total waste amounts) and 71,437 tonnes

by secondary sources

118




-Fly ash and flue gas cleaning products from 24,600 36,700 61,300
waste incineration plants'”

Total secondary sources 10,137 24,600 36,700 71,437
Overall total 61,727 37,976 107,115 46,700 | 253,543

Sources (1) Registrauons under the EU regulation on shipments of waste, (2) Subsidies granted for disposal of
waste o1l (3) ISAG reporting 1997, (4) Odense Untversity Hospital, but only for 1995 (5) Elsam (6) Figure
under special treatment means that waste 15 1n storage, (7) Kommunekem A/S, (8) Calculauons from Danish
Environmental Protection Agency Differences between total amounts of waste hermetically sealed Ni-Cd
accumulators (120 tonnes) and amounts collected for recycling reflect the fact that battenies are not collected
separately, but included in general waste collection - c T

In addition to waste incineration plants, Kommunekemt also generates resi-
dues These residues are also classified as hazardous waste, see Table be-
low

Hazardous waste from Kommunekemi

Hazardous waste 1997 1998

tonnes tonnes
Ash” 8 380 (30) 5910 (80)
Slag” 10,910 11,040
Gypsum”’ 970 1,150
Total 20,260 18,100

1) Reduction in amounts of ash from 1997 to 1998 1s due to reduced operation in 1998 because of
renovation of flue gas system in F4 Figures 1n brackets state the calculated part of thermal treatment of
soil etc in Fl

2) Only part from treatment of hazardous waste in F3 and F4

3) Gypsum 1s generated only 1n the thermal treatment of contaminated soil etc 1n F1

Cniteria for hazardous waste are laid down 1n the EU Directive on hazardous
waste'® and are based on the European Waste Catalogue”’

Like many other EU Member States, Denmark has supplemented the na-
tional list of hazardous waste with more fractions than those stated on the
European list of hazardous waste

National proposals for improvement of the European list of hazardous waste
are being negotiated 1n the European Commussion In parallel, rules on haz-
ardous waste are being interpreted regularly

In 1998, a development project was launched in co-operation between the
Nordic countries, the European Commuission, and France with the purpose of
developing critena for the property "environmental risk"

As a consequence of new critena for hazardous waste, requirements for
reporting hazardous waste to the ISAG have been extended, so that the
Danish Environmental Protection Agency 1n future will collect much more
detailed information on hazardous waste

A need has been seen among enterprises and local authorities to clarify rules
for hazardous waste and to have a guideline on environmentally correct
management of hazardous waste

** Council Directive 91/689/EEC of 12" December 1991 on hazardous waste
" Council Decision (94/904/EC) of 22™ December 1994 establishing a list of hazardous
waste pursuant to Article | (4) of Counctl Directive 91/689/EEC on hazardous waste
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Measures

o guidelines on hazardous
waste

o development of new
treatment methods

E6.2 Future initiatives -
In 1999, guidelines on hazardous waste will be prepared The purpose 1s to
enhance understanding of how to apply hazardous waste criteria.

The basis for the tax exemption for hazardous waste will be re-evaluated

Intiatives for recycling hazardous waste such as flue gas cleaning products,
will be promoted ’

E6.3 Regulation
Hazardous waste 1s regulated 1n the Statutory Order on waste™. Rules for
hazardous waste were incorporated in Damish legislation in 1996

Enterprises are responsible for assessing whether waste 1s hazardous, and
they must notify local authorities thereof

Local authorities must collect all hazardous waste.

E 6.4 Capacity

28 per cent of hazardous waste 1s recycled today:

e lead accumulators and Ni-Cd batteries are collected and sent for reproc-
essing 1in Sweden or France
sulphuric acid 1s exported for recycling

e waste from photographic industry is recycled in Great Britain

21 per cent is incinerated.

o waste o1l 1s treated at district heating plants and at Kommunekemi A/S

» health-care risk waste 1s treated at SWS (Special Waste System) and at
seven conventional waste incineration plants

a oily sludges are treated at Alborg Portland

45 per cent 1s subjected to special treatment:
e o1l and chemical waste 1s primarily treated at Kommunekemi A/S A
small fraction of laboratory waste is treated at Special Waste System

6 per cent 1s landfilled
o asbestos and contaminated soil 1s deposited at special landfills.

A number of enterprises have been established, pre-treating hazardous
waste, for example by separating non-hazardous fractions from hazardous
waste (oil filters, paint drums, water components in waste oil). Hazardous
fractions are mainly delivered to Kommunekemi A/S or to district heating
plants (waste oil)

For a few waste fractions (silver from the photographic industry, organic
solvents) recycling enterprises exist (recovery of silver, cooling liquids), but
generally only few treatment methods have been developed, for example,
for recovery or recycling of hazardous waste fractions.

Filter dust and flue gas cleaning products from waste 1ncineration plants
account for around 30 per cent of total hazardous waste amounts

These residues are today sent abroad for landfilling Initiatives have been
launched to establish three landfills receiving stabilised flue gas cleaning

" Statutory Order on Waste no 299 of 30" April 1997
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Objective year 2004

75% recycling of glass

products from the whole country When the sites have been established and

stabilisation methods are operational, residues will be deposited at these
landfills

E 6.5 Environmental assessment

Improved collection of hazardous waste will ensure environmentally appro-
priate management of this waste
E 6.6 Implications for national authorities
Guidehines on hazardous waste will be prepared.

E 6.7 Implications for local authorities

Local authorities will inform ciuzens on municipal schemes for hazardous
waste.

E 7 Glass

Environmental Recycling of glass and reuse of refillable glass bottles reduce energy 3
problem consumption compared to manufacture of new glass Raw materials
(glass) are thereby utilised several nmes Collection of glass for
recycling must therefore be increased

Ininatives Maintaining a return bottle system

Launching an information campaign in particular aimed at tn-
creased collecuion of packaging glass

Evaluate the market for wine bottle reuse.
Start development work with the purpose of improving collection
equipment and 1educing rate of cullets

Information to local authorines on colour separation

E71 Status

Recycling of glass leads to a reduction of energy consumption in the manu-
facture of new glass. Furthermore, raw matenals (glass) are utihised several
times. Collection of bottles and packaging glass for recycling must therefore
be improved.

Total amounts of waste glass in 1997 were 190,000 tonnes. Of these,
115,000 tonnes glass were collected separately” (bottles and packaging
glass), corresponding to a collection rate of 61 per cent Bottles are collected
in municipal schemes (60 per cent), by retailers and wholesalers (32 per
cent), and from restaurants, bars and cafés (8 per cent).

Separate collection will be increased through enhanced information efforts
directed at citizens. Studies show that one quarter of the population 1s not
aware that packaging glass may be delivered for recycling under present
schemes This means that only a minor part of packaging glass is collected
compared to bottles Incorrect separation 1s also taking place, as one fifth of
the population does not know that ceramics, stoneware, and chinaware are
not to be delivered together with recyclable glass

" Source Rendan Glass statistics 1997 Glass collected 1n the form of bottles and pack-
aging glass Collection rate 1s calculated on the basis of glass consumption
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Measures

-]

mantaining return bottle
system

mformation campaign on
increased collection of
packaging glass

study of market for reuse
of bottles

study of reduced rate of
cullets by use of better
collection equipment
information to local
authonties on colour
separation

Recycling of whole bottles may also be increased through the development
of collection equipment reducing the rate of cullets Recycling of cullets
may be increased by improving colour separation of cullets

E7.2 Future initiatives

A return bottle system for packaging for beer and soft drinks 1s one of the
key elements in the achievement of the Government's objective for waste
minimusation The system ensures reuse of packaging and thereby a consid-
erable reduction of both waste arisings and resource consumption™. A return
bottle system will be maintained

In 1999. the Danish Environmental Protection Agency will evaluate the
Daish market for bottles for reuse and assess environmental impacts from
export of bottles for reuse abroad.

On the basis of this evaluation, development work will be launched aimed at
reducing the rate of cullets in collection through further development of
collection equipment

In year 2000, an information campaign will be launched aimed at increasing
collection of packaging glass from households and relevant enterprises. The
campaign will also aim at reducing incorrect separation in the form of, for
example, delivery of ceramuics, stoneware, and chinaware together with re-
cyclable glass

In year 2000, information will be distributed to local authorities on the pos-
sibilities of colour separating glass, so that the rate of discarded glass 1s
reduced.

E73 Regulation

Local councils are under an obligation™ to establish collection of glass from
built-up areas with more than 2,000 households Collection will be designed
so that significant parts of glass are recycled In most municipalities, bring-
schemes have been troduced with glass banks located at central places in
the area, and at recycling centres Citizens have the duty to use collection
schemes as described 1n municipal waste regulations

E74 Capacity
It 1s expected that recycling industries are able to receive increasing
amounts of recyclable glass

E75 Environmental assessment

Increased colour separation and reduced rate of cullets will bring down raw
material and energy consumption in the manufacture of new glass Reduc-
tion of the rate of cullets may lead to increased reuse of whole bottles, en-
suring a significant reduction of energy consumption Reuse only requires
around 15 per cent of the energy needed to produce a new bottle

Amounts of domestic waste for incineration will be reduced, which will
bring down slag amounts fiom incineration plants

* The return bottle system avoids overall what in 1995 conesponded to around 390,000
tonnes waste (calculated as 1f 1t were single-use packaging), and assuming the same
distribution between plastic and glass packaging as in the piesent system Reuse of
packaging reduces resource consumption for the manufacture ot new packaging and for
recycling of spent packaging

* According to Statutory Order on waste no 299 of 30" April 1997
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Objective year 2004

utilise energy and raw
material resources in
waste impregnated wood

E7.6 Economic aspects
Increased collection of glass packaging 1s not thought to have an effect on
waste collection fees

E7.7 Implications for national authorities
An information campaign will be launched to increase collection of pack-

* “aging glass and reduce incorrect separation Information will be distributed

to local authorities on colour separation. A study will be carried out on the
posstbilities of reducing the rate of cullets by use of better collection equip-
ment

E7.8 Implications for local authorities

Local authorities will participate in the information campaign to increase
collection of glass for recycling. Furthermore, local authorities will assess
possibilities of increased collection and recycling by more frequent collec-
tions and more dense location of glass banks.

Local authorities must take into consideration information to be distributed

1n year 2000 on the possibihities for colour separation of glass, thereby re-
ducing the rate of discarded glass.

E 8 Impregnated wood

Environmental Impregnated wood contains a number of environmental con-
problem tamunants which cause problems in the disposal The amount of
waste impregnated wood is increasing

Iunatives It will be ensured that impregnated wood 1s managed as waste

not suttable for incineration Inctneration of creosote-t eated
wood may be authorised

When suitable treatment methods for impregnated wood have
been developed, it will be collected and treated separately

E 8.1 Status
Impregnated wood 1s treated with impregnators containing, for example,
chromium, copper, arsenic (CCA), tin, and creosote.

Impregnated wood containing heavy metals causes problems in incineration,
as substances are not decomposed but remain 1n slag and flue gas waste

Creosote-treated wood (for example sleepers, wood from wharfs) can be
decomposed 1n incineration, as creosote 1s destroyed. This requires, how-
ever, that such wood is pre-treated (crushed), ensuring complete incinera-
tion, and that the incineration temperature 1s sufficiently high.

Sources of waste impregnated wood are primarily bulky waste and the
building and construction sector. Impregnated wood is mostly disposed of
today by landfilling, but small amounts of impregnated wood are inciner-
ated

New and better treatment methods are being developed, allowing for utih-

sation of resources contained 1n impregnated wood (energy, chromium,
cobber, arsenic)
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Measures

@

rules for the treatment of
impregnated wood
development of new meth-
ods to treat waste impreg-
nated wood

In the coming years, increasing amounts of waste impregnated wood are
expected It 15 assessed that since the 60s, around 2.7 million tonnes 1m-
pregnated wood have been used (accumulated), and that in year 2010 1t wall
be necessary to dispose of some 100,000 tonnes impregnated wood™

Estimated development of disposal of waste
impregnated wood in 1,000 tonnes
100

80 ——
60 —
40 —
20 —
] [ l v )

1992 2010

ES8.2 Future initiatives
In 1999, 1t will be ensured that impregnated wood 1s separated as waste not
suitable for incineration

Rules for the treatment of creosote-treated wood will be prepared 1n 1999.
Ininiatives for the development of methods to destroy creosote-treated wood
completely, and to recover heavy metals from impregnators will be pro-
moted.

When new treatment methods have been developed, all impregnated wood
will be collected and treated separately. Unul then, impregnated wood 1s to
be landfilled.

E 8.3 Regulation

Management of impregnated wood 1s regulated today 1n general waste
regulations. This means that local councils must assign disposal possibilities
for impregnated wood.

E 84 Environmental assessment

Impregnated wood is today disposed of by both incineration and landfilling.
By avoiding impregnated wood at incineration plants, heavy metal contents
in slag and flue gas cleaning waste will be reduced

Some 50,000 tonnes of separated impregnated wood are expected in year
2004.

E 8.5 Economic aspects

In the next few years, no considerable extra costs of disposal of impregnated
wood are expected. At present, 1t 1s not possible to assess treatment costs 1n
new treatment technologies.

E8.6 Implications for naticnal authorities
The Statutory Order on waste will be revised to include a ban on assignment
of heavy metal-containing impregnated wood to incineration

* This estimate assumes an average hifetime of wood of 32 years
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Objective year 2004
e status quo

E 8.7 Implications for local authorities

In their planning, local authorities will take 1nto consideration that impreg-
nated wood may not be incinerated They will also plan for separate treat-
ment when suitable treatment methods have been developed

E 9 Health-care risk waste

Emvironmental Health-care risk waste 1s infectious
problem

Initiarn ey No new initiatives

E 9.1 Status

Health-care risk waste 1s generated 1n both the primary and the secondary
health sectors The characteristic feature of health-care risk waste 1s that 1t
may be infectious by direct contact

According to the ISAG, 8,800 tonnes of health-care nisk waste were gener-
ated in 1997.

Due to its infectious nature, health-care risk waste is classified as hazardous
23
waste

Almost all health-care nisk waste 1s generated 1n the service sector.

Waste 1s incinerated both at special incineration plants and at conventional
plants 1n complhiance with special conditions reducing the risk of contact
with waste From an environmental point of view, the incineration process 1s
similar to incineration of, for example, domestic waste. Incineration leads to
inactivation of waste, energy recovery, reduction in volume and unrecognis-
abihty, which 1s preferable, especially for tissue waste.

Disposal requires a relatively large amount of packaging. To the extent that
improved separation will reduce amounts of health-care nisk waste, it will
indirectly reduce overall waste amounts, as packaging needs would be re-
duced correspondingly

A guideline on health-care risk waste was 1ssued in 1998™.

The European Commussion has informed that by the end of 1998, initiatives
will be taken to discuss definitions and requirements of management of
health-care nsk waste. This may be 1n the form of a proposal for a Directive

E9.2 Future initiatives
No new initiatives are envisaged for health-care nisk waste.

E9.3 Regulation.
Health-care risk waste management is regulated 1n the Statutory Order on
waste. Health-care risk waste 1s classified as hazardous waste, and under the

¥ Cf Statutory Order on waste no 299 of 30™ April 1997
* This guideline replaces gurdeline no 1/1984 from the Danish Environmental Protec-
tion Agency on the disposal of hospital waste
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Objecnive year 2004

®

50% recycling on farm-
land

30% incineration

20% landfilling
increased utilisation of
both fernliser and energy
contents n sludge by re-
cycling

terms of the Statutory Order on waste, local councils must therefore estab-
lish collection schemes for such waste.

E94 Capacity
Disposal of health-care nisk waste takes place at one special plant and seven
conventional waste incineration plants.

E95 Implications for national authorities
None - 1f an EU directive 1s adopted, 1t will have implications for national
authorities

E 9.6 Implications for local authorities

None

E 10 Sludge from municipal wastewater treatment

Environmental Sewage sludge i1s a resource that is not utilised sufficiently today

problem

Inttiatives Re-evaluation of present rules for application of sludge to farm-
land

E10.1 Status

The contents of both fertiliser and energy in sewage sludge may be utilised
m recychng Today, 1t 1s often only the fertiliser content that 1s recovered, as
sewage sludge 1s applied directly to farmland due to the content of nutrients,
especially phosphorus

In 1997, around 1,209,000 tonnes sludge (wet weight) were generated at
municipal wastewater treatment plants Of this, 72 per cent was recycled,
fulfilling the Government's objective for 50 per cent recycling in year 2000
20 per cent was incinerated and 8 per cent landfilled.

Treatment of sludge from wastewater treatment
plants, 1997.

Incineration
20%

Landfilling
8%

Recycling
72%

Requirements for the content of certain chemical substances 1n sludge,
which took effect in 1997 will become stricter in year 2000%, and this means
that 1n a transitional period alternatives to application to farmland must be
found

* Statutory Order no 823 of 16" September 1996 on application of waste products for
agricultural purposes Cut-off values for various organic chemical substances took effect
on " Aprnil 1997 These values will become stricter 1n year 2000
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Measures .

e re-evaluation of current
rules

e study of biogasification
of sludge

The present high rate of application of sludge to farmland 1s not expected to
be upheld The objective 1s therefore 50 per cent recycling in year 2004 Its
expected that 30 per cent will be incinerated and 20 per cent landfilled in
year 2004 )

The quality of sludge and possibilities of increased recycling are expected to
improve by reducing the use of Xenobiotic substances. The contents n
sludge of certain of the chemical substances for which limit and cut-off
values have been introduced, are therefore expected to be reduced 1n the
long term

A number of studies have been launched in order to assess regularly re-
quirements 1n connection with recyching sludge. The studies deal with as-
sessment of decomposition of xenobiotic substances 1n sludge by different
forms of treatment, long term effects of application of sludge to farmland,
and the assimilation 1n plants of xenobiotic substances

E 10.2 Future initiatives

In the study programme for biogas, funds will be provided for detailed
studies of biogasification of sludge prior to application to farmland. The
intention is that as much sewage sludge as possible will be subjected to bio-
gasification 1n the long term.

Against the background of results from studies and evaluations, 1t will be
considered to revise rules for application of sewage sludge to farmland.

In late 1999, the Damish Environmental Protection Agency will prepare a
status report for recycling of organic domestic waste and sewage sludge.

This will be done on the basts of, partly, results of ongoing studies. This

status report will form the basis for a plan of action for recycling organic
waste.

E 103 Regulation

Application of sludge to farmland is regulated 1n the Statutory Order on
sludge”, and the Statutory Order of the Mimstry of Food, Agriculture and
Fisheries on inspection of the quality of municipal sewage sludge and com-
posted household waste applied to farmland”. The Statutory Order on
sludge lays down limit values for a number of heavy metals and cut-off
values for organic xenobiotic substances NPE, DEHP, LAS, and certain
PAHs. Cut-off values for organic substances took effect on 1* July 1997 and
will, together with limit values for cadmium, become stricter as per 1* July
2000.

E 104 Capacity

Capacity for treatment of sludge at biogas plants 1s expected to increase. In
year 2004 these plants are expected to be able to treat 100,000 tonnes of
sludge (wet weight).

E 10.5 Environmental assessment
In biogasification, the energy contents of sludge are uulised. For example,
biogasification of 100,000 tonnes of sludge will generate energy in the

* Statutory Order no. 823 of 16™ September 1996 on application of waste products for
agricultural purposes
¥ Statutory Order no 528 of 20" June 1997
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Objective year 2004

e  90% collection of total
number of discarded
products

range of 100-150 TJ The process 1s evaluated not to degrade the fertiliser
potential of sludge, but on the contrary, 1n some cases to improve this po-
tential

E 10.6 Implications for nationai authorities

If an evaluation shows 1t necessary, the Statutory Order on sludge may be
revised

In the end of 1999, a status for recyching of organic domestic waste and
sewage sludge will be prepared

E10.7 Implications for local authorities

Local authorities will investigate possibilities of brogasification of sewage
sludge, for example by contacting centralised biogas plants, co-digesting
manure and organic waste, and will find alternatives to application to farm-
land, 1n cases where limit values and cut-off values cannot be complied
with

E 11 Refrigeration equipment

Environmental Refrigeration equipment contains environmentally harmful frac-
pioblem tons, especially heavy metals and CFCs
Iminanves Mamntarung eusting scheme

E11.1  Status

Refrigeration equipment contains CFCs and other environmentally harmful
fractions. Refrigeration equipment must be managed 1n an environment-
friendly way, and separation of environmental contaminants for separate
treatment must be ensured Furthermore, separation of recyclable fractions
(rron and metal parts) must be ensured

For waste electrical and electronic equipment a special scheme exists (see
Appendix E 4)

Total amounts of waste refrigeration equipment were around 15,000 tonnes
in 1997 It1s estimated that 12,500 tonnes of refrigeration equipment were
collected 1n 1997, corresponding to 83 per cent of the potential.

80 per cent of waste refrigeration equipment 1s collected 1n municipal bulky
waste schemes, and 15 per cent derives from institutions, trade and offices.
The remaining 5 per cent 1s collected from industry.

Refrigeration equipment in tonnes, 1997

15000 GTotal
10000 Bindustry and
commerce
5000 OHouseholds
0 T 1
Treated Potential
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E11.2 Future initiatives
No new Danish initiauives for refrigeration equipment are planned in the
coming planning period The existing scheme will be maintained

E 11.3  Regulation-

Collection and management of CFC-containing refrigeration equipment 18
ensured by an agreement between the Minister for Environment and Energy
and relevant associations on the disposal of CFC-containing refrigeration
equipment, as well as 1n a Circular” on municipal regulations on disposal of
CFC-containing refrigeration equipment.

The objective of the agreement 1s to collect a mintmum of 90 per cent of the
total amount of discarded refnigeration equipment for treatment, 1n compliance
with requirements laid down 1n the Circular.

The Circular states that local councils are under an obligation 1o establish
assignment or collection schemes for discarded CFC-containing refrigeration
equipment and certain waste fractions.

At least 95 per cent of the content of the cooling agent CFC-12 must be ex-
tracted and collected. The frothing agent CFC-11 must be extracted at a rate of
at last 80 per cent. Extracted CFC-12 must either be recycled or disposed of
CFC-11 must be disposed of.

In mumcipal regulations, rules are laid down for processing of refrigeration
equipment, ensuring resource recovery of recyclable waste fractions

The Circular also states that rules should be laid down for removal of mercury
switches and condensers (PCB), see Section E15.

E 114 Capacity
Around five enterprises exist that extract CFCs from refrigeration equip-
ment

E11.5 Environmental assessment

It 1s estimated that around 250,000 pieces of refrigeration equipment (corre-
sponding to some 12,500 tons) are managed in comphance with the Circu-
lar, and that around 100 tonnes CFCs are extracted and destroyed 1n an envi-
ronmentally appropriate manner

E 11.6 Implications for national authorities
None.

E 11.7 Implications for local authorities

Local authorities are to establish assignment or collection schemes for dis-
carded refrigeration equipment, and environmentally correct treatment
should be ensured.

* Circular no 132 of 13" June 1996 on municipal regulations on disposal of CFC-
containing refrigeration equipment
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E 12 Organic domestic waste

Environmental Organic domestic waste 1s a resource that 1s not utihised suffi-
roblem ciently today
Intmativess Launching of full-scale tests with collection and biogasification

of organic domestic waste .

Study of optumised collection and biogastification of organic
domestic waste

Requurement for mandatorv collection when experience from
biogasification allows 1t

Preparation of status for recycling of o1gamic domesnc waste
and wastewater sludge

E12.1 Status
Organic domestic waste 1s a resource which 1s not utilised sufficiently today
1n composting or biogasification.

Biogasification 1s the highest priority treatment form for organic domestic

waste, as both energy and fertiliser contents of waste are recovered. Com-

posting, including home composting, is still a surtable form of treatment to
utilise the fertiliser contents of waste.

Organic domestic waste 1s both vegetable and animal food waste, and other
putrescible organic material. Organic waste accounts 1n general for 40-45
per cent of total domestic waste”. In 1997, around 70,000 tonnes of domes-
tic waste were recycled 1n biological treatment”, corresponding to some 4
per cent of domestic waste

Residues from biological treatment of organic domestic waste must comply
with the same requirements as sewage sludge from municipal waste water
treatment plants with respect to contents of heavy metals and xenobiotic
substances 1n relation to application to farmland (see also Appendix E 10)

On the basis of contents of heavy metals and xenobiotic substances, 1t 1s
evaluated that in general there will be no problems with biological residues
and their compliance with limit and cut-off values. A number of studies,
including studies on the effects of composting and biogasification processes
on the decomposition of xenobiotic organic substances, have been launched.

* In 1997, the amount of organic domestic waste was assessed at just below 700,000
tonnes

¥ Around 23,000 tonnes for home composting (Rendan compost statistics 1997) and
47,000 tonnes for treatment at central plants (the ISAG 1997) Amounts treated at central
plants were distributed by around 46,000 tonnes at composting plants and 1,000 tonnes
tor biogastification
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Objective year 2004

recycling of organic
domestic waste corre-
sponding to 7% of toral
domestic waste amounts
100,000 tons recycled by
biogasification

Long term objective

recycling of organic
domestic waste corre-
sponding to 20-25% of
total domestic waste
amounts

Measures
*  full-scale tests with col-

lection and biogasifica-
fion

study of optimised col-
lection and treatment
requirements for man-
datory collection

Recycling 1s today far from the objective for year 2000" This 1s primarily
due to the fact that mandatory dual collection of organic waste and residual
waste, allowing composting and biogasification, has not been introduced,
for orgamisational and technical reasons

Positive expenience has been gained with treatment of organic domestic
waste at biogas plants based on manure, and at a plant for co-digestion of

-*sludge and orgamc domestic waste. However, more experience is needed,

and technologies shall be better documented

The objective 1s to recycle a total of 150,000 tonnes of organic domestic
waste, corresponding to 7 per cent of total amounts of domestic waste 1n
year 2004. Longer term objectives are still to recycle organic domestic
waste corresponding to 20-25 per cent of total domestic waste amounts

E 122  Future initiatives

It 1s planned to launch a full-scale pilot project to gain further documenta-
tion and demonstration of biogasification. The project will be located in a
number of mumecipalities with collection of organic domestic waste and
treatment at centralised biogas plants co-digesting manure and organic
waste

Under the Damish Energy Agency's development programme for biogas,
funds will be granted to studies of optimisaton of environmental and finan-
cial aspects of sorting, collection, pre-treatment, and biogasification of or-
ganic domestic waste

In late 1999, on the basis of results from ongoing studies, the Danish Envi-
ronmental Protection Agency will prepare a status report for recycling of
organic domestic waste and sewage sludge. This status report will form the
basis for a plan of action for recycling of organic waste.

Mandatory separate collection will be introduced when experience from
biogas plants 1s sufficient. The expected extension of centralised biogas
plants co-digesting manure and organic waste, cf. Energy 21, will be based
on future expenence with biogas technology. It is a prerequisite for meeting
long term objectives for recycling of organic domestic waste that mandatory
dual collection 1s introduced.

E 123 Regulation

Under the terms of the Statutory Order on waste no 299 of 30" April 1997,
local councils must establish collection of domestic waste from households
in built-up areas accommodating permanently more than 1,000 inhabitants.
In municipal regulations, local councils may permit home composting of the
vegetable fraction of domestic waste.

In 1994, the Minister for Environment and Energy entered an agreement
with the National Association of Local Authonities in Denmark, the City of
Copenhagen, and the Municipality of Frederiksberg on organic waste. It was
established that biogasification of organic waste 1s environmentally supertor
to alternative forms of treatment, and that a flexible solution should be cho-
seq, supporting local imtiatives for introduction of separate collection and
treatment of organic domestic waste

* According to the Plan of Action for waste and recycling 1993-97 the target was to
ensure biological treatment of the major part of organic waste, corresponding to 20-25%
of total domestic waste from households
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E 12.4  Capacity

Capacity at existing biogas plants amounts to 20,000 tonnes organic domes-
tic waste per year, and utilisation 1s far from maximum With some recon-
struction of plants, capacity may be increased to 50,000 tonnes/year Ac-
cording to the Government's plan of action for energy - Energy 21 - energy
supply from biogas will increase from 2 PJ today to 20 PJ in year 2020,

With some reservations, including rules from the Ministry of Food, Agri-
culture and Fisheries, 1t 1s assessed that in year 2004 around 100,000 tonnes
of organic domestic waste may be treated at biogas plants based on manure,
and thereby objectives will be achieved

E 12.5 Economic aspects

Establishment of separate collection and biological treatment of organic
fractions requires that investments are made 1n collection systems and
treatment capacity Calculations show that costs of total operation (includ-
ing interest payment and depreciation) will not necessarily exceed costs of
today's single-string system. Costs will largely depend on types of housing
and chosen systems.

E 12.6  Environmental assessment

Biogasification of 100,000 tonnes of organic domestic waste will give a
gain of energy of 50-100 TJ compared to incineration of the same amounts
of organic domestic waste. Furthermore, the digestate from biogasification
of 100,000 tonnes of organic domestic waste may replace around 780 tonnes
of chemical fertilisers

E 12.7 Implications for national authorities
Full-scale tests will be launched on collection and biogasification of organic
domestic waste

In late 1999, a status report for recycling of organic domestic waste and
sewage sludge will be prepared.

E 12.8 Implications for local authorities

Local authorities should start planning new waste collection systems with
source separation and separate collection of organic domestic waste. They
should investigate possibilities for co-operation with existing biogas plants
based on manure or establishment of new biogas plants.

E 13 Organic waste from industry and food waste from ca-
tering centres

Environmental | Organic waste 1s a resource that should be utilised to an optimum
problem extent

Iminanves Re-evaluation of existing scheme for food waste from catering centres

¥ It 1s assumed that 1n year 2004, 5 n;llhon tonnes of manure are subjected to biogasifi-
cation compared to around 1 million tonne today Manure-based biogas plants will typi-
cally be able to treat up to 20 per cent of organic domestic waste 1n relation to the
amounts of manure
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Objective rxear 2004
o recyching of at least 95%

Measures

e recycling of food waste
from catering centres to
be evaluated

E 13.1 Status

Organic waste is generated both 1n industry and catering centres. Some
waste from industry 1s homogeneous by-products and 1s therefore not 1n-
cluded 1n the ISAG (Information System for Waste and Recycling, see Ap-
pendix B)

In industry, just below 8.5 million tonnes of organic waste are generated

each year. This waste 1s biologically decomposable waste such as abattoir

waste, dairy waste, fishery waste etc , often with a low content of dry mat-
33

ter

The major part 1s recycled. Part of this waste 1s used directly as fertiliser on
farmland, and some waste substitutes other raw materials The remaining
tenth 1s subjected to biogasification™. Only around one per cent s inciner-
ated or landfilled. It 1s expected that the landfilled amount will decrease,
further to the ban on landfilling of waste suitable for incineration, which
took effect on 1* January 1997 Overall, no disposal problems for such resi-
dues are encountered

Food waste from catering centres” 1s generally reprocessed into animal fod-
der and similar. Reprocessing plants estimated 1n 1996 that the potential for
collection of food waste was between 22,000 and 30,000 tonnes/year, of
which around 22,000 tonnes were reprocessed

E 132 Future initiatives

Alternative recycling possibilities for food waste from catering centres will
be studied, with due respect to rules 1ssued by the Ministry of Food, Agn-
culture and Fisheries

E 13.3  Regulation

The collection scheme for food waste from catering centres 1s based on a
Statutory Order™, according to which local authorities must establish col-
lection of food waste from catering centres for reprocessing into fodder or
stmilar.

E 134  Capacity

Due to the extension of biogas plant capacity planned under the Govern-
ment's plan of action for energy, Energy 21, there is thought to be sufficient
treatment capacity at biogas plants.

E 13.5 Environmental assessment
No significant changes in environmental aspects are expected.

¥ Milygprojekt nr 397 og 398, 1998 Orgamiske restprodukter 1 industrien, del 1 og 2
(Environmental Project nos 397 and 398, 1998 Organic residues in industry, parts 1
and 2 Danish only)

* This study shows (data from 1992-94) that around 8 4 million tonnes of organic resi-
dues are generated in industry each year Of these, 99% 1s recycled (47% in substitution
of raw matenals, 8% for biogasification, and 44% directly as fertihiser on farmiand) Less
than 1% (52,000 tonnes) is incinerated or landfilled In the study, all residues from in-
dustry have been included, also such that are normally not registered as waste

* Defined as kitchens generating more than 100 kg food waste per week

* Statutory Order no 883 of 11* December 1986 on municipal collection of food waste
from catering centres
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Objective year 2004

o 60% recycling of paper
and cardboard from
households

e 75 % recycling of paper
and cardboard from en-
terprises, public and pri-
vate institutions

E 13.6  Implications for national authorities

Depending on possibilities of applying alternative treatment forms for food
waste, rules on collection of food waste from catering centres will be
amended

E 13.7 Implications for local authorities
Local authorities will maintain their present efforts.

E 14 Paper and cardboard

Environmental | Waste paper and cardboard 15 a valuable resource which ts not
roblem utilised sufficiently today
Imnanves Paper collection will be extended by establishment of kerbside

collection schemes from households

Householders will have the opportunity to separate cardboard for
recycling, for example via bulky waste schemes

Guidelines will be prepared clarifying local authonues’ responsi-
bility for ensuring increased collection of cardboard and paper
Jfrom enterprises

Possibilities for increased recycling of paper and cardboard will
be studied

E 14.1 Status

Paper and cardboard collection can be improved, and citizens, enterprises,
public and private institutions will have an important role to play in this
respect.

In 1997, 583,000 tonnes of paper and cardboard were collected, corre-
sponding to 43 per cent of paper consumption”. The rate of collection 1n-
creased steadily from 1985 to 1997

In 1996, collection efficiency was assessed to be around 32 per cent from
households, and around 63 per cent from enterprises and institutions™.
Amounts of paper and cardboard suitable for recycling” are smaller in
households than 1n all other sectors put together, which is one of the reasons
for differences 1n collection efficiency.

" The ISAG 1997

* Collection effictency 1s calculated on the basis of statements of potentials

* Wiping paper and dirty packaging are not switable for recyching, and such paper 1s
widely used 1n households
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Measures
e kerbsiude collection of

paper from households
local authorities’ respon-
sibility for ensuring in-
creased recycling of pa-
per and cardboard from
industry and commerce
to be clarified
guidelines on paper and
cardboard collection
from public and private
enterprises

E 14.2  Future initiatives

Collection of paper from households will be doubled by using more efficient
collection systems and collecting more types of clean paper From year
2000, kerbside collection schemes from households are to be established
Schemes are to be introduced allowing householders to separate cardboard
for recycling, for example via bulky waste schemes

- Collection of paper and-cardboard from mduastry and commerce may be

improved by enhancing local authorities’ responsibility for ensuring separa-
uon. In 1999, a guideline will be prepared, clarifying responsibility for sepa-
ration

In order to limit problems and increase recycling possibilities for paper and

cardboard, factors inhibiting possibilities of recyching (for example glue and
inks) will be studied, and know-how on environmental aspects of paper and

cardboard recycling will be updated

E 143 Regulation

Rules on collection and recycling of paper and cardboard are laid down 1n
the Statutory Order on waste™. Local councils are under an obhigation to
collect paper for recycling from built-up areas with more than 2,000 house-
holds In most municipalities, bring-schemes have been established with
paper banks located at central places and at recycling centres In many
housing estates, collection schemes have been introduced, and waste paper
is delivered to the same place as domestic waste

Requirements for collection of paper from households will be amended in
future, and 1n year 2000 local councils are to establish kerbside collection
schemes with permanent collection equipment

For a number of years, local councils have been under an obligation to en-
sure recyching of paper and cardboard from commercial enterprises With
effect from 1" July 1998, this obligation has been extended to comprise all
enterprises as well as public and private institutions

In 1994, an agreement was made between the Ministry of Environment and
the Confederation of Danish Industries, the Danmish Plastics Federation and
the Packaging Industry on transport packaging The agreement set up the
objective that 80 per cent of transport packaging of plastic, cardboard and
paper was to be recycled before year 2000, either by reuse or matenal recy-
cling

In 1998, the agreement was adjusted so that the definition of transport pack-
aging now follows the definition of the EU packaging Directive, and so that
the objectives expressed in percentages now only apply to matenal recy-
cling

E 144 Capacity
Recycling capacity 1s sufficient in Denmark The market for recycled paper
1s good both at national and international levels, but prices fluctuate greatly

Around 20 enterprises exist in Denmark today, marketing waste paper Five
enterprises exist reprocessing waste paper 1nto new products

* Statutory Order on waste no 299 of 30" April 1997
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Objective year 2004

e Status quo due to objec-
tive for year 2000 to
phase out PCB/PCT-
bearing oils (> 0,05 per
cent by weight) in trans-
formers

Treatment capacity 1s sufficient for recycling increasing waste paper
amounts

E 14.5 Environmental assessment

Recycling waste paper 1s environmentally superior to manufacturing new
paper Increased recycling of paper entails CO, reduction 1n all countries

affected by the Danish waste paper cycle Amounts of domestic waste for
incineration will also decrease, reducing capacity needs

E 14.6 Economic aspects

The extension of paper schemes will lead to additional annual costs of
around DKK 125 million, corresponding to DKK 60 - 100 per household.
This is due to the fact that costs of collection systems and collection equip-
ment are higher than for present systems

E 14.7 Implications for national authorities
The Statutory Order on waste will be amended, stating requirements for
estabhishment of kerbside collection schemes from year 2000

A guideline will be prepared, clarifying rules for collection of paper and
cardboard from enterprises and public and private institutions

E 14.8 Implications for local authorities

In therr future planning, local authorities will:

e establish kerbside collection of waste paper from households

o order private and public enterprises to separate paper and cardboard for
recycling

e priortise supervision and other efforts for recycling of paper and card-
board from enterprises and public and private institutions.

E 15 PCB/PCT

Environmental PCB/PCT s hazardous to human health and the environment
problem

Ininatives No new iminatives

E15.1 Status

PCB is a group of polychlornated biphenyls, and PCT is a group of poly-
chlorinated terphenyls. Substances are heavily decomposable and accumu-
late in the food chain PCBs and PCTs are mutagenic, carcinogenic and are
also suspected of having hormonal effects on reptiles and mammals. High
concentrations of PCBs and PCTs have been found in fat tissues of, for ex-
ample, polar bears, seals, and birds of prey

In a 1986 report from the Danish Environmental Protection Agency 1s was
documented that PCB/PCT constitutes a risk to the environment.

PCBs and PCTs have been used as cooling and insulation hiquids 1n electri-
cal equipment such as transformers and condensers. They have furthermore
been used in heat pumps, gas turbines, hydraulic systems, glue, fire inhibi-

tors, sealing compounds etc.

In Denmark and internationally, special efforts have been made to phase out
the use of these substances. Import and marketing of PCB/PCT as well as
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equipment containing these substances have been prohibited in Denmark
since 31" October 1986

Furthermore, since 1" January 1995 the use of PCB/PCT-containing con-
densers and equipment above a certain hmit (total weight > 1 kg or effect >
2kW) has been banned Therefore, large transformers (>5 1 PCB) do not
exist in Denmark Smaller condensers and transformers may be used until
the end of their useful hfe - - - - . ’

As from 1" January 1999, requuiements are 1n effect that transformers with a
PCB concentration above a certain limit (>0.05 per cent by weight) must be
decontaminated as soon as possible

The delivery of PCB-containing waste to Kommunekemi A/S peaked 1n
1995 In 1997, 6,805 kg PCB-containing waste were delivered, correspond-
ing to around 13 per cent of deliveries in 1995.

E 152  Future initiatives.
No new imtiatives for PCB/PCT waste are planned

E 15.3 Regulation

In the Statutory Order on waste. PCB/PCT waste 1s regulated as hazardous
waste As a consequence, local authorities are responsible for collecting
such waste

In 1998, a Statutory Order on PCB, PCT and substitute substances was
emutted” and took effect on 1 January 1999

Furthermore, 1n the Statutory Order on waste from electrical and electronic
42 Y
products™ regulations are laid down for PCB-containing condensers

E 154  Capacity
Kommunekemi s the only treatment plant in Denmark authorised to destroy
PCB/PCT condenser and transformer oils with a PCB/PCT content above 50

E 15.5 Environmental assessment
New requirements will ensure controlled disposal of remaining PCB/PCT

E 15.6 Implications for local authorities

In parallel to the decontamination of transformers with PCB-containing oils,
local authorities must collect waste

E 16 Plastic

Environmental Waste plastic is a non-renewable resource which can be unl-
problem ised better than today
Ininanves Studv of existing methods to collect, separate, and treat plastic

" Statutory Order no 925 of 13" December 1998 on PCB, PCT, and substitute sub-
stances

* Statutory Order no 1067 of 22" December 1998 on management of waste from elec-
trical and electronic products
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Objective year 2004
s increased recycling of
plastic

E 16.1 Status

In Denmark, plastic consumption 1s stated at around 420,000 tonnes, and
waste amounts at around 240,000 tonnes n 1996” Amounts of plastic 1n
waste are estimated lower than consumption, as plastic i1s part of many
products with a very long useful life, such as water and sewage pipes, elec-
tricity and telecommunication cables, district heating pipes, and building
matenals.

Consumption of plastic packaging 1n 1995 has been calculated at some
150,000 tonnes

Plastic accounts for some 7 per cent of domestic waste, corresponding to
around 120,000 tonnes 1in 1996 Of thus, plastic packaging 1s the dominant
part and corresponds to 90,000 tonnes. Almost all plastic in domestic waste
is incinerated.

In 1996, around 29,000 tonnes of plastic were recycled; of this, just below
13,000 tonnes were packaging waste from industry and commerce.

_ Treatment of waste plastic, 1996.

Recycling

12%
Landfilling
9%

Incineration
79%

There 1s thought to be rather high levels of plastic in the burnable part of
waste from industry and commerce (institutions, trade and offices, as well
as industry), but no statements of plastic contents 1n these fractions are
available. It is assessed that a total of 190,000 tonnes of plastic are inciner-
ated each year.

Plastic is also found in two environmentally harmful waste fractions: PVC
and shredder waste. See also Sections E17 and E20.

Denmark will comply with minimum requirements in the EU Directive on
packaging. a mintmum of 15 per cent of packaging plastic, around 22,500
tonnes, will be recycled 1n year 2001.

Recycling of plastic is faced with a number of barriers:

e Many types of plastic exist, covering different types of polymers and
often with different types of stabilisers etc. Recycling of plastic in an en-

“ Source: APME (Association of Plastic Manufacturers in Europe) publishes every year
statistics of amounts of plastic supplies and waste in Europe, stating waste amounts 1n
Denmark 1n 1996 at 219,000 tonnes clean plastic excluding additives On an average, 10
per cent fillers and auxihiary substances are added to plastic, and therefore waste
amounts are assessed at 240,000 tonnes
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Measures
e possibility of recycling
plastic drums

vironmentally appropriate way therefore requires that plastic 1s separated
nto clean fractions

¢ Only experts are able to distinguish different types of plastic

e Much waste plastic 1s generated by many small waste producers, espe-
cially households, which makes separation and collection difficult and
resource consuming T ’ i o

¢ Plastic used for packaging, especially for liquids, to a certain degree
assimilates substances from these products, so that recycling of plastic 1s
limited due to odour, taste, and toxicology from these products

Denmark has primarily focused on transport packaging made of plastic in
achieving EU objectives, and this is due to the fact that 1t 1s easier to over-
come barriers for this type of waste, as it 1s normally found 1n the form of
large, clean, and relatively homogeneous fractions

E 16.2 Future initiatives

In 1999-2000, studies will be carried out to 1dentify existing separation cri-
teria, collection equipment, and especially treatment methods that may en-
sure a market for and an environmentally acceptable recyching of plastic
bottles and drums. Such recycling is only done to a very limited extent 1n
Denmark today. It exists, for example, in Germany, but environmental ad-
vantages are not known 1n detail, and it is uncertain to what extent experi-
ence from abroad can be transferred to Danish conditions.

On the background of these studies, local authorities will be ordered to give
citizens the opportunity to separate relevant packaging for recycling from
year 2002.

E 16.3 Regulation

Under the terms of the Statutory Order on waste, local councils have a duty
to ensure recyching of plastic transport packaging from enterprises®. This
duty 1s to be seen in continuation of the agreement on transport packaging
entered between the Ministry of Environment and Energy and the Confed-
eration of Damnsh Industries, the Danish Plastics Federation, and the Pack-
aging Industry in 1994. The schemes are expected to result in increased
recycling of plastic film of around 10,000 tonnes in year 2001 compared to
1996 figures.

A future recycling scheme for plastic bottles and drums will require an
amendment to the Statutory Order on waste.

E 16.4 Capacity
It 1s assessed that sufficient capacity for reprocessing transport packaging
and other homogeneous fractions of plastic film 1s available in Denmark.

Capacity for reprocessing plastic bottles and drums is not known, but a sur-
vey will be carried out in connection with the above-mentioned study of
possibiliies for starting recycling of these fractions.

* Art 36, with effect from 1" July 1998
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E 16.5 Environmental assessment

Plastic 1s normally manufactured on the basis of o1l, which 1s a non-
renewable resource The conversion of o1l into plastic 1s very energy inten-
stve. The consumption of o1l 1s close to 2 kg per 1 kg plastic manufactured.
Recycling of plastic, replacing virgin plastic with recycled plastic, will
therefore give a significant environmental benefit

When plastic 1s incinerated, the energy that was used for the conversion of
oil into plastic is lost Energy utilisation of plastic in conventional incinera-
tion plants 1s poor, as power generated only corresponds 20 to 25 per cent of
energy fed in

If significant parts of waste plastic cannot be recycled nor prevented, 1t
should be considered whether 1t would be advantageous to separate plastic
for energy recovery at special plants, ensuring optimum utilisation of the
calorific value of plastic, so that it 1s only the conversion from oil into plas-
tic that causes a loss of resources.

E 16.6 Implications for national authorities

The Statutory Order on waste will be amended at the turn of the year
2000/2001, when the above-mentioned studies on plastic recycling have
been finalised.

E 16.7 Implications for local authorities

In their future planning, local authonties are to take into constderation that
from year 2002 a requirement will come to give citizens the opportunity to
deliver certain bottles and drums of plastic for recycling, for example at
recycling centres.

E17 PVC

Environmental PVC contains a number of environmental contaminants causing
problem environmental problems in waste management.

Incineranion of PVC at waste incineration plants with dry and
semt-dry cleaning systems entauls larger amounts of flue gas
cleaning waste for landfilling than amounts of waste fed

Imnatives Preparation of PVC statement and plan of action for phthalates

Ensure separation of PVC. The fraction that cannot be recycled
is to be landfilled When suitable treatment technologies are
available, new requirements for management of PVC waste will
be made

Development of suitable final treatment technologies

Statutory Order on prohibition of import, marketing, and use of
lead and lead-containing products

Promote development of alternanives to certain PVC products.

E171 Status

A focused effort will be made for environmental problems related to PVC.
Additives harmful to the environment and human health will be phased out,
and PVC-containing waste be kept away from waste incineration plants.
Alternative methods for treatment of PVC waste will be developed.
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Objective year 2004

e “no delverv of PVC- ~
containing waste to tmcin-
eration plants

o substitute certain PYC
products with alternative
products

e phase out use of adduves
harmful to human health
and the environment (e g
lead and phthalates)

o develop technologies for
final treatment

It 1s estimated that around 34,000 tonnes of PVC waste were generated in
1997". PVC waste 1s generated 1n the building and construction sector, 1n-

dustry and commerce, and households, each accounting for around one
third

Amounts of PVC waste from the building and construction sector are ex-
pected to increase. From the other sectors, amounts will decrease

The present rate of recycling PVC building waste 1s 10 - 15 per cent

PVC waste distributed on sectors

Industry and
commerce
34%

Households
33%

Building and
construction
33%

Raw PVC is not manufactured 1n Denmark PVC contains various additives
such as colorants, stabilisers, anti-static agents, fire inhibiting substances,
fillers and plasticisers Different environmental aspects are connected to the
different additives

PVC-containing waste 1s primarily treated today by incineration at conven-
tional waste incineration plants. During the incineration of PVC, acids are
formed that must subsequently be neutralised by adding lime. This increases
amounts of flue gas cleaning waste for landfilling (1 kg PVC results in
around 2 kg restdues 1n dry/semi-dry cleaning). Heavy metals (lead and
cadmium) are concentrated in residues 1n the mncineration process.

Alternative treatment methods are being developed that allow for utilisation
and recyching of resources in PVC waste (energy, NaCl, heavy metals).

** Primary sources are the building and construction sector (around 10,000 tonnes/year),
industry and commerce, including end-of-life vehicles (around 14,000 tonnes/year), and
households (around 10.000 tonnes/year)
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E 17.2  Future initiatives -

Measures In 1999, a PVC statement and a plan of action for phthalates will be pre-

e rules for management of pared Specifically, descriptions will be made of future nitiatives for re-
PVC waste ducing consumption of phthalates and PVC. As to future efforts to reduce

e development of new the use of PVC products and additives, including lead, reference 1s made to
treatment technologies the PVC statement

o PVC statement and plan
of action for phthalates In 1999, rules for the treatment of PVC waste will be 1ssued It will, for -

o requirements for use of example, be ensured that PVC waste ts separated. What cannot be recycled
lead 1n products is to be landfilled. It 1s recommended that local authorities assign PVC

e substitution of certain waste to landfilling in separate cells, allowing subsequent alternative treat-
PVC products ment of such waste

Certain recycling possibilities exist today for hard PVC building waste.
However, 1t 1s not expedient to recycle all hard PVC building waste, in-
cluding such waste that contains cadmium.

Initratives supporting the development of better treatment methods, allow-
ing utthisation of resources contained in PVC waste, will be promoted.

When new treatment methods have been developed, new requirements for
management of PVC waste will be made

E17.3 Regulation
The Minister for Environment and the Danish Plastics Federation made an
agreement in 1991 on the management of PVC waste

The overall purpose of the agreement was to avoid delivery of PVC to waste
mcineration plants. The agreement lays down specific targets for building
matenals, packaging, and other products, as well as heavy metals and fire
inhibitors®

Non-recyclable PVC waste has so far been regulated 1n general provisions
of the Statutory Order on waste.

E 174 Environmental assessment

In future building projects, 1t will be possible to a far greater extent to sub-
stitute part of conventional PVC products by less environmentally harmful
products. Increased application of environmentally correct design is ex-
pected to result in certain PVC products with harmful effects on the envi-
ronment in a life-cycle aspect to be substituted by alternative products.

Separation of PVC with a view to avoiding delivery to waste incineration
plants will lead to a reduction in amounts of flue gas cleaning waste. Re-
duced delivery of PVC waste to incineration plants will also lead to im-
proved quality of slag for recycling.

However, 1t 1s assessed that part of PVC waste cannot be 1dentified as such.
This waste will still be dehivered to incineration plants

E17.5 Economic aspects

In the first years, no significant additional costs are expected 1n the disposal
of PVC waste. At present, it 1s not possible to evaluate costs of treatment in
future technologies

“ Reference 1s made to the PVC statement
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Objective year 2004

70% recycling of slag in
due consideration of
groundwater
establishment of perma-
nent landfill sutes for flue
gas cleaning waste

E 17.6 Implications for national authorities

The Statutory Order on waste will be amended to state that non-recyclable
PVC waste must be separated and landfilled When suitable treatment meth-
ods have been developed. new requirements for management of PVC waste
will be made.

A Statutory Order will'be issued prohibiting import, marketing; and use of
lead and products containing lead. The Statutory Order will include regula-
tion of the use of lead-containing pigments and stabilisers in PVC

E 17.7 Ifnplications for local authorities

Local authonties are to ensure that non-recyclable PVC waste 1s assigned to
landfilling. It 1s recommended that local authorities assign PVC waste to
landfilling in separate cells, allowing subsequent alternative treatment of
such waste

When new treatment methods have been developed, new requirements for
management of PVC waste will be made

E 18 Residues from waste incineration plants

Environmental | Restdues contain heavy metals which, by leaching, threatens ground-
problem water

Ininanives Establishment of permanent landfill sites for flue gas cleaning waste

Preparation of requirements for recycling of slag in due consideration
of groundwater

Statutory Order to be issued banning unport, marketing and use of
lead and lead-containing products

E18.1 Status
Residues from waste incineration contain heavy metals

Residues cover slag and flue gas cleaning waste, including fly ash

In 1997, 82 per cent of slag was recycled, and the rest was landfilled. Flue
gas cleaning waste 1s now being stored temporarily, but a permanent solu-
tion is being established Requirements for recycling of residues will be
adapted so that groundwater resources are protected.

The objective of recycling residues from incineration plants has been
achieved”, as 77 per cent of restdues from waste incineration plants was
recycled in 1997.

In 1997, 493,800 tonnes of slag and 61,300 tonnes of flue gas cleaning
waste were generated Flue gas cleaning waste contains large amounts of
environmental contaminants, and 1t results 1n very high leaching of salts and
heavy metals. Flue gas cleaning waste is classified as hazardous waste.

“ Objecuves for year 2000 were to recycle 53 per cent of total residues from waste 1n-
cimeration plants For slag, objectives were to recycle 65 per cent
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Measures

® requirements for recy-
cling of slag

© permanent solution for
landfilling of stabilised
flue gas cleaming prod-
ucts

Slag and flue gas cleaning waste are generated at 31 waste incineration
plants and Kommunekemt A/S, as well as the special incineration plant
SWS

Slag from waste incineration 1s primarily recycled in building and construc-
tion works. Present critena for recycling will be adjusted so that groundwa-
ter resources are protected

In 1997, around 35,000 tonnes of flue gas waste were stored 1n temporary
storage, and around 25,000 tonnes were exported for landfilling in Norway
and Germany Temporary storage 1s used, as so far no suitable methods for
stabilisation of flue gas waste have been developed, and no suitable loca-
tions for landfilling of stabilised flue gas cleaning waste found

A method for stabilisation of flue gas cleaning waste has now been devel-
oped. Dansk Restprodukthandtering, Danish Residues Treatment, has car-
ried out pilot tests of the method, but full-scale tests are still outstanding

Treatment of residues from waste incineration
100% - -
80% 19%| 0% ;2;3-: 1309 L
60% +— L | CLandfilling
40% +—i81% 70 T % 0out— ORecycling
20% +— —
0% T T T J
1995 1996 1997 Target
2004

E18.2 Future initiatives

In 1999, a Statutory Order regulating recycling of slag will be submitted to
hearing The purpose of the Statutory Order 1s to ensure recycling of resi-
dues in due respect of groundwater resources

Initiatives have been launched to establish three landfills receiving stabi-
lised flue gas cleaning products from the whole country In respect of prin-
ciples of proximity and self-sufficiency, export of flue gas cleaning products
will no longer be permitted when these landfills have been established and
started operation. In connection with the preparation of Waste 21, the Euro-
pean Commission has been notified of these measures in accordance with
regulations in Article 4, section 3 a) i) in Council Regulation (EEC) no.
259/93.

In parallel to these initiatives, Dansk Restprodukthéndtering, Danish Resi-
dues Treatment, will investigate possibilities of recycling residues.

E 18.3 Regulation
According to general rules on waste® local authonties must assign slag to
disposal, and they are responsible for collecting flue gas cleaning waste

Recycling of slag is regulated by Statutory Order no. 568 of 6" December
1983 on the use of slag and fly ash, and for other construction works by

* Statutory Order on waste no 299 of 30" Apnl 1997
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rules of the Danish Environmental Protection Act” on heavily polluting
enterprises

Landfilling of flue gas cleaning waste 1s regulated 1n a Circular on landfill-
ing of residues from waste incineration plants (dated 19" January 1989).
This Circular has so far constituted guidelines for regional authorities in the
landfilling of such waste. A supplementary Circular on guidehnes for tem-
porary storage of residues was issued on 29" October 1993 . o

A Statutory Order will be 1ssued including a ban on import, marketing and
use of lead and lead-containing products The Statutory Order will have an
effect on products containing lead transferred to waste incineration plants

E 184  Capacity

Through the establishment of permanent landfills for stabilised flue gas
cleaning products, suitable and sufficient plants for disposal of this type of
waste will be ensured in Denmark. In respect of principles of proximity and
self-sufficiency, export of flue gas cleaning products will no longer be per-
mitted when these landfills have been established and started operation.

It may be necessary to landfill increasing amounts of slag, due to stricter
rules for recycling.

E18.5 Environmental assessment

The establishment of the above-described landfills for flue gas cleaning
waste and new rules for recycling of slag will lead to enhanced protection of
groundwater resources

E 18.6 Implications for national authorities

When the coastal landfills receiving waste from the whole country have
been established, requirements will be issued to the effect that waste 1s re-
moved from present temporary storage to these landfills. At the same time,
it will be required that future flue gas cleaning waste arisings are landfilled
at these sites.

E 18.7 Implications for local authorities

In their future planmng, local authorities must take into consideration new
rules for the management of residues from waste incineration plants, in-
cluding future landfilling of flue gas cleaning waste.

In case the amendment to the Statutory Order on recycling of residues leads
to landfilling of larger amounts of slag, local councils must plan for in-
creased landfill capacity.

* Statutory Order no 625 of 15" July 1997
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Objective year 2004

[~]

90% recycling of total
amounts of bottom ash
and fly ash from coal-fired
power plants
environmentally safe recy-
cling of bioash

E19 Residues from power plants

Environmental Restdues contain trace elements harmful to human health and the
problem environment

Residues represent resources that should be recycled instead of
taking up capacity at landfills

Ininanives Revision of requirements for recycling of residues, protecting
groundwater resources Requirements to be incorporated in a
Statutorv Order

Preparation of requirements for recycling of bioash for fertilising
purposes Requirements to be mncorporated mn a Statutory Order

Development of methods to increase recycling of residues from
biofuel

Establishment of close co-operation with operators n the area

E19.1 Status

Energy generation at power plants is today based on either coal, oil, natural
gas, or biofuels During the process, a number of residues are generated
which can be recycled for various purposes

According to Energy 21, the use of coal for energy generation will be
phased out within the next 30 years. Phasing-out will be done 1n parallel to
the extension of energy generation based on biofuel. As a consequence, the
generation of residues from coal-fired power plants will drop in this period,
whereas amounts of residues from bio-based power plants will increase.

Hardly any residues are generated at o1l and natural gas-fired power plants

Residues from biofuel
Residues cover fly ash and bottom ash. Amounts of bioash 1n year 2000 are
expected to be 60,000 tonnes.

Fly ash contains much cadmium, and consequently total amounts of ash
cannot be recycled It 1s therefore necessary to develop methods to separate
cadmium-bearing fly ash. Part of bottom ash can thereby be recycled in
agriculture.

Recycling of ash has high priority and will be done with due respect for
groundwater resources

Residues from coal-fired power plants

Residues from coal-fired power plants are slag, fly ash, gypsum, TASP, and
sulphuric acid. Residues from coal-fired power plants contain a number of
heavy metals, limiting possibilities of recycling

In 1997, 1.8 million tonnes of residues were generated, which 1s far below
the level of 1996
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The objective for recyching of residues from coal-fired power plants has.
been achieved®, as 73 per cent was recycled 1n 1997".

The following figure shows the development of treatment of residues from
coal-fired power plants

- Treatment of residuesfrom coal-fired power
plants in 1,000 tonnes

2500 -
2000 ;
1500 A @ @ Landfilling
1000 - ORecycling

500 =}_

0 T v T 1
1995 1996 1997 Target
2004

A good 70 per cent of recycled residues in 1997 was used in industrial pro-
duction as recyclable matenals (see table below)

The remaining part of residues 1s recovered 1n building and construction
works 1n the form of backfilling below buildings, roads and squares, back-
filling of cable conduits and trenches, for harbour backfilling, or for con-
struction of barriers

Recovery in 1997 of  [Fly ash |Slag/ [Gyp- |[TASP |Sul- |Total
residues from coal- bottom {sum phuric

fired power plants ash acud

( 1,000 tonnes)

Cement 311 311
Concrete 220 220
Porous concrete 7 7
Asphalt 49 49
Roofing felt 5 5
Backfilling (S O 568) 34 111 145
Backfilling (EPA, Part 169 5 174
&)

Granulates 4 4
Fertiliser 8 8
Backfilling 36 36
Plaster board 306 306
Total 795 116] 306 40 8 1265

27 per cent of residues was landfilled. This 1s a relatively large decrease
compared to 1996 (703,000 tonnes landfilled against 475,000 tonnes n
1997)

For the disposal of large amounts, coastal landfilling s preferred in order to
protect groundwater resources.

**73% of residues from coal-fired power plants was recycled in 1997, corresponding to
1,300,000 tonnes Of this amount, 113,000 tonnes were exported for recovery

*' In the Plan of Action for waste and recycling 1993-97 the objective was to recycle 56
per cent of total amounts of residues before year 2000
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Measures

o requirements for recy-
ching of residues

® requirements for recy-
cling of bioash for fer-
tlising purposes

o formalised co-operation
with centre of residues

e development of methods to
separate fly ash from bot-
tom ash from biofuel with
a view to increased recy-
cling

Danish power supply companies expect to completely stop landfilling fly
and bottom ashes from coal-fired power plants within the next three years.

Aninitiative for the creation of a centre for management of residues has
been taken by operators 1n the area The purpose of the centre 1s to improve
possibilities of recovery and reduce environmental impacts from landfilling
or recovery of residues.

£ 19.2  Future initiatives

In 1999, a Statutory Order on recycling of residues will be submitted to
hearing The purpose of the Statutory Order 1s to protect groundwater re-
sources 1n connection with recycling

In 1998, a Statutory Order on the application of bioash to farmland was
prepared.

Closer co-operation between operators in the area 1s envisaged

Initiatives for the development of methods for increased recycling of resi-
dues from biofuel will be promoted

Methods for separating fly ash from bottom ash 1n energy generation using
wood, chips, and energy crops as fuel will be promoted

E19.3 Regulation

Recycling of slag and fly ash from coal-fired power plants 1s regulated in
Statutory Order no. 568 of 6" December 1983 on the use of slag and bottom
ash 1n connection with establishment of roads, paths, squares, foundations,
and cable conduits and trenches, and for other construction works in the
rules of the Danish Environmental Protection Act on heavily polluting en-
terprises.

A waste tax was introduced on residues on 1* January 1998 The purpose
was to ensure permanent incentives to reduce residues, or alternatively to
recycle residues. In connection with the increase of the waste tax on 1*
January 1999, the rate for landfilling of residues was increased to DKK
375/tonne, corresponding to the general rate for landfilling.

The use of bioash 1s regulated by the Statutory Order on sludge™.

E194 Envirernmental assessment
In the long term, energy generation based on coal will be phased out. This
will reduce amounts of residues from coal-fired power plants.

E19.5 Implications for national authorities .

In 1998, the Statutory Order regulating recycling of slag and fly ash will be
revised so that respect of groundwater resources is better ensured 1n the
recycling of residues

E 19.6 Implications for local authorities

In their future planning, local authonities are to take 1nto consideration
changed conditions for management of residues from coal-fired power
plants.

% Statutory Order on application of waste products for agncultural purposes, no 823 of
16" September 1996
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Objective year 2004

75% recycling and better

resource utilisation of
shredder waste

reduced amounts of
shredder waste for land-

filling

If the revision of the Statutory Order on recycling of residues leads to larger
amounts of residues for landfilling, this will have imphications for local
planning

E 20 Shredder waste

Envuonmental Shredder waste has a high content of environmental contanu-

problem nants and accounts for a large part of industrial waste landfilled
today

Intmanve Development of new treatment methods for extacung heavy
metals

E20.1 Status

Shredder waste arises in the form of production waste at enterprises crush-
ing vartous metal-containing products, such as vehicles and white goods
The major proportion of shredder waste 1s landfilled today.

Shredder waste has a high content of environmental contaminants (heavy
metals, PCB) The treatment of waste from shredder plants will be 1m-
proved, and the possibility of developing new treatment techniques will be
investigated.

In 1997, amounts of shredder waste were 95,000 tonnes, 90,000 tonnes were
landfilled and 5,000 tonnes incinerated Relatively large amounts were in-
cinerated in 1997, as tests with incineration of shredder waste were under-
taken at Kommunekemi A/S. The objective for 2004 1s to recover 75 per
cent of shredder waste in a way ensuring recycling of heavy metals and
utilisation of energy

Tnals of reprocessing shredder waste at special plants, primarily gasifica-
tion plants, have caused large problems 1n the past. In recent years, how-
ever, many resources have been invested in the development of new tech-
nology to treat shredder waste and other heavy metal-containing waste frac-
tions, in an environmentally appropriate manner In order to share results of
this development, a study has been launched, financed by funds from the
Council for Recycling and Cleaner Technology, to 1dentify plants at inter-
national level that have been established at industnal scale, and that may be
adapted to Danish waste management. It will also be investigated what is
being done abroad 1n terms of research, and 1n parallel Dansh pilot tests are
being carried out.

Treatment of shredder waste, 1997

Incineration 5%

Landfiling 95%
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Measures

development of methods to
reprocess heavy metal-
containing fractions
collection and dispersion
of knowledge
requirements for man-
agement of shredder waste
requirements for enter-
prises handling shredder
waste

full-scale tests with new
treatment technology

E 20.2  Future initiatives

On the basis of the ongoing study of reprocessing plants on an industrial
scale, up to three plants will be selected for detailed study. Experts will
monitor operations for two to three weeks. As it is unrealistic to base the
establishment of a Danish reprocessing plant only on shredder waste, the
three selected plants will be evaluated in their reprocessing of shredder
waste, pressure-impregnated wood, fire-inhibiting plastic, and galvanic
waste. Results of these projects are expected to form the basis of a realistic
decision on which techmque for the treatment of shredder waste can best be
adapted to Danish waste management.

Imtiatives supporting the development of better treatment methods utilising
resources contained in shredder waste, will be promoted. When treatment
methods have been developed, rules will be issued on management of
shredder waste.

E 20.3 Regulation

Management of shredder waste has so far been regulated by general rules in
the Statutory Order on waste and in environmental approvals of enterprises
using shredder plants in reprocessing of composite products. Such enter-
prises are tron and metal recycling enterprises which are on the hst of the
Danish Environmental Protection Act of heavily polluting enterprises in
point K2, and car scrapping enterprises listed under point K5 of the same
Act

E 204 Capacity
It 1s estimated that sufficient capacity 1s available for landfilling shredder
waste.

E 20.5 Environmental assessment

Environmental impacts from reprocessing shredder waste will be a reduc-
tion of waste for landfilling and thereby reduced risk of leaching to ground-
water, increased recycling of the contents of metals in shredder waste, and
utilisation of energy of the organic waste fraction.

E 20.6 Implications for national authorities
When a surtable treatment method has been developed, a Statutory Order on
management of shredder waste will be 1ssued.

In the coming planning period, efforts will be made to prepare guidelines for
environmental design of industrial products and to exploit the possibilities
offered by the product panel for electronics, which has been established
under the integrated product strategy

E 20.7 Implications for local authorities

When the Statutory Order on management of shredder waste has been is-
sued, local councils will assign waste to plants complying with requirements
for management of shredder waste.
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Objective year 2004
e environmentally safe
management of waste o1l

E 21 Waste oil

Environmental | Waste oil 1s hazardous waste, and fractions are generated unevenly
problem throughout the country

Inittatives Subvention scheme for waste ou will be evaluated

Present treatment of waste otl will be evaluated

E 21.1  Status
Waste o1l 1s collected and incinerated with energy recovery. Today, subsidies
are granted for private collection of waste oil.

Waste oil 1s collected from, for example, garages, transport companies, in-
dustry, the military, and private car owners The collection of waste o1l 1s
made through municipal transfer stations and a number of private collectors.
After collection, water 1s separated from waste oil, and 1t is transferred to
further treatment, or to Kommunekemi A/S.

Almost all registered waste o1l collected by private companies is sold after
processing for incineration at district heating plants In 1997, these plants
treated 22,576 tonnes of waste oil.

In the treatment of waste o1l, around 2,000-3,000 tonnes of water and distil-
lation residues are generated. Distillation residues are transferred to Alborg
Portland.

Ouly waste 1s also collected from shipping (slop oil). Such waste is primarily
delivered to municipal transfer stations and transferred on to Kommunekemi
for destruction In 1997, Kommunekemi A/S received 13,217 tonnes of oily
waste.

The subsidy scheme gives an incentive to collect oil and incinerate 1t as dis-
trict heating plants No subsidies are granted for recovery as base oil.

A study has been launched to clarify economic advantages and disadvan-
tages of reprocessing waste o1l 1nto base oil.

E 21.2 Future initiatives
Future treatment of waste oil will be determined when the results of this
study are avatilable.

E 21.3  Regulation

Management of waste o1l is regulated in the Statutory Order on waste.
Waste oil 1s hazardous waste, and under the terms of the Statutory Order on
waste, local councils must establish collection schemes for such waste.

Substdies are granted for the disposal of waste o1l”. Subsidies are given in
the form of reimbursement of mineral oil taxes, at the incineration at district
heating plants. The scheme gives an incentive to collect and dispose of
waste o1l at district heating plants.

' Cf Statutory Order from the Minustry of Environment and Energy no 1179 of 23"
December 1993 on subsidies for disposal of waste o1l (as amended by Statutory Order
no 1047 of 15" December 1995), which took effect on 1¥ May 1993
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Objective year 2004

-]

]

80 % recycling of foun-
dry waste
10 % waste reduction

The subsidy scheme 1s administered by the Danish Environmental Protec- .
tion Agency. In 1997, reimbursements amounted to DKK 44 4 million

E 21.4 Capacity
Waste o1l 1s destroyed today at district heating plants and Kommunekemi

A/S.

E21.5 Implications for national autherities.
The subsidy scheme for waste o1l will be evaluated

E 21.6 Implications for local authorities
No implications for local authortties

E 22 Foundry waste

Environmental | Foundrv waste contains chenucals, and this 1s a barrier to recycling

problem Todav, foundry waste accounts for a large part of landfilled industrial
waste

lnnanves Development of recycling methods

E22.1 Status

Foundry waste accounts for a large part of landfilled industrial waste Suit-
able recycling possibilities have been developed for this waste, and they are
now gaining ground 1n the foundry industry

The foundry industry covers just below 40 foundnes (10 iron foundries, the
rest metal foundries) with between one and 300 employees. In 1997, 95,000
tonnes of foundry waste were generated.

Environmental problems related to foundry waste primarily derive from
discarded foundry sand, amounting to 80,000 tonnes per year. Such sand
contains chemicals which are used 1n the production of moulds. Around
5,000 tonnes of slag are generated each year. Furthermore, around 400 ton-
nes of furnace filter dust are generated that are classified as hazardous
waste.

The foundry 1ndustry has started introducing environmental management.
Expernience from the industry (from black sand foundries) has shown that
environmental reviews of enterprises may lead to a reduction 1n waste
amounts of around 20 per cent.

Good treatment methods have been developed, so that, for example, black
sand can be recycled, and zinc and lead can be extracted from filter dust.
The industry 1s investigating possibilities of recycling slag from melting
furnaces and foundry ladles Technically, large parts of waste generated at
foundries can be recycled today
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Measures

e mproved treatment
methods for chemically
bound foundry sand

o mplementation of envi-
ronmental management

Treatment of foundry waste, 1997

O
Incineration 5% Recycling 9%

Landfithing 86%

E 22.2  Future initiatives

Intiatives supporting the development of recycling methods for chemically-
bound foundry sand will be promoted. Results and developments will be
evaluated regularly

Technically, large parts of waste generated at foundries can be recycled
today. It will therefore be ensured that all foundries in Denmark make ef-
forts to recycle waste This will be ensured 1n co-operation between the
Danish Environmental Protection Agency and the foundry industry.

E 223  Capacity
Spent black sand 1s suitable for application as foundations 1n construction
works and 1s expected to replace virgin sand in products.

A suitable plant for reprocessing zinc from filter dust 1s expected to be es-
tablished 1n Norway as a result of Nordic co-operation.

Recycling capacity 1s available for large fractions. Capacity for reprocessing
furnace filter dust depends on the establishment of the Norwegian plant.

The need for landfill capacity will decrease over time, as a result of in-
creased recyching.

E 224 Environmental assessment

Environmental impacts from recycling of foundry sand and filter dust from
furnaces are expected to be almost similar to the use of virgin raw matenals,
whereas recycling of slag will have a minimal 1mpact

E 22.5 Economic aspects

The ntroduction of environmental management at foundries will allow for

recyching of larger parts of waste Increased recycling will entail savings for

enterprises, as

e recycled waste ts exempt from the waste tax. This will lead to savings of
DKK 335 x 60,000 tonnes = approximately DKK 2.5 million, and

e costs of purchase of raw materials will be reduced

E 22.6 Implications for national authorities

Foundry sand 1s used for cover at landfills, and 1n their planning local
authorities will therefore take into consideration that, 1n the long term, less
waste of this type will be available
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E 22.7 Implications for local authorities
Decreasing needs for landfill capacity for foundry waste will have implica-
tions for local planning
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Kalundborg 2001.09.13

o O p=
.

~ _ Measures to be taken in order to create an Eco Industrial Network

Motivators:

Financial matters: Example: Tax on waste that can be reduced.

Good environmental practise.

Possibility for good projects with a short pay-back time.

Good will to the company in general.

¢ Now and in the future, it would attract the best young people to
the company as employees.

e Customers’ satisfaction

o The company comes into a positive view.

How to start

Remember: Technology makes it possible. People make it.to
happen.

Create understanding and commitment in the top of the company,
by using the above named motivators.

“Sell” the idea to the middle level managers. They would identify
the good projects.

Start with a smaller project in order to have a success in a short
time.

. Continuos improvements

Openness about waste. (If it is taxed, this would be natural)
Create scenarios in order to make the possibilities visible.

Valdemar Christensen

Gl. Nyrupvej 33

4400 Kalundborg

+45 59501364

e-mail: delo@christensen.mail.dk
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6. SALG AF PRODUKTER OG SOFTWARE
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6.2.1 Ansvar for forsinket levering . ..................... 42
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6.3 Checkliste for udarbejdelse af aftale om salg af produkter eller
software . ... 44
6.4 Serligt om aftaler om salg af software ................... 48
BILAG

Almindelige salgs- og leveringsbetingelser - ASL

Software licensaftale - SWL

Leveringsbetingelser - Incoterms 1990

NL 92 - "Almindelige Leveringsbetingelser for leverancer af maskiner og andet meka-
nisk, elektrisk og elektronisk udstyr"

6.1. OM SALGSAFTALER

Nér der szlges materiel og software, vil det i de fleste situationer vere hensigtsmeassigt, at
aftale de nermere forhold om hvordan handlen skal afvikles samt hvilket ansvar szlgeren
har. Som det fremgéar beskaftiger dette afsnit sig med salg af materiel og software. Siledes
behandles f.eks. salg af fast ejendom ikke. Netop salg af fast ejendom er en sé vanskelig
affere, at der ber inddrages specialister pa dette omrade (advokat).

Hvis intet andet anferes galder Kobelovens regler. Da Kebeloven er fra 1906 er den pé en
rekke omrader noget forldet. Ved tilleeg til Kabeloven eksisterer der dog en rezkke bran-
chemassige kutymer. Til gengeld vil mange uoverensstemmelser kunne lgses ved brug af
Kobeloven og den omfattende praksis der er opbygget gennem arene. Erfaringerne fra af-
gorelser pa baggrund af Kebeloven vil ogsé blive anvendt til at fortolke aftaler, hvor der er
aftalt mere eller andet end Kebelovens bestemmelser.

Da der i Danmark stort set er aftalefrihed, vil man kunne stille sig selv gunstigere end
kebelovens regler ved at indga en egentlig og specificeret aftale. Naturligvis skal ressour-
ce-forbruget i forbindelse med at skrive en aftale std mal med ordrens sterrelse (verdi),
men ogsé med den potentielle risiko en leverance medferer for selger. Verdi og risiko
hznger sjzldent sammen proportionalt, hvorfor det vil vare hensigtsmassigt at begraense
sit ansvar.

Mange produkter frembyder en vis risiko for at gve skade pa produktet selv, andre ting
eller ejendom samt personer. Det ansvar som producenten har, nar produkter forvolder
skade pa andres person elier ting, betegnes produktansvar. Herudover udbyder visse pro-
dukter en risiko for at volde skade pa miljeet - producenten har her et s&kaldt miljeansvar.
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Disse to typer ansvar er sammen med forhold vedrerende mangelansvaret behandlet neden-
for i afsnit 6.2 "Leveranderens ansvar".

Ved salg af materiel af en vis sterrelse fremszttes ofte et tilbud. Dette tilbud ber have en
-sddan karakter, at det umiddelbart vil kunne udgere den endelige aftale, sifremt kunden
accepterer tilbuddet uden anmerkninger. Tilbuddet ber derfor indeholde samtlige tekniske
og kommercielle forhold, som skal lzegges til grund for handlen

I forbindelse med salg af software, skal man vare opmarksom pa denne ydelses szrlige
karakter. Det man szlger er ikke et produkt, men en brugsret til et ophavsretligt beskyttet
produkt.

6.2. LEVERANDORENS ANSVAR
Som leverander udsatter man sig for folgende typer ansvar:

* Ansvar for forsinket levering.

* Mangelansvar (det leverede savner forudsatte egenskaber).

» Produktansvar.

* Miljgansvar.

* Vanhjemmelansvar (hvis man szlger noget man ikke har ejendomsretten til).

Et generelt problem i forbindelse med leveranderens ansvar er, at hvis der ikke er aftalt
noget andet, sa hafter leveranderen for kundens indirekte tab f.eks. fortjeneste. Dette er en
meget uforudsigelig sterrelse. Man ber altid aftale, at man ikke hefter for sddanne indirek-
te tab. Denne begraensning er foretaget i de 1 dette afsnit angivne standardbetingelser.

6.2.1 Ansvar for forsinket levering

Leveranderen skal levere som aftalt, medmindre dette er umuligt eller er forbundet med
uhensigtmassigt store vanskeligheder. Man skelner mellem salg af varer bestemt efter art
(genus keb) og salg af "specielle" varer (species kab).

Ved salg af varer bestemt efter art, er det ikke undskyldeligt, at f.eks. produktionen ikke
kan felge med. Leveranderen skal skaffe erstatningsprodukt andetsteds fra.

Ved salg af specielle varer, kan der ikke skaffes erstatningsprodukter. Dette kan fritage
leveranderen for ansvar. Hvis aftalen omhandler et standardprodukt, som justeres til et
specialprodukt, vil der pa et tidspunkt i bearbejdningsprocessen ske det, at produktet be-
veger sig fra at vere en standardvare til at vare en speciel vare.

Konsekvensen af forsinket levering vil vare, at keberen kan have aftalen. Leveranderen
kan - ogsa hvor aftalen ikke haves - blive afkrevet at skulle refundere de eventuelle tab
kunden matte 2 som folge af forsinkelsen.
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6.2.2 Mangelansvar

Leverandoren indestér for at produktet har de egenskaber, som er aftalt og/eller som kun-
den med rette kan forvente. Er dette ikke tilfldet kan keberen hzve aftalen (hvis manglen
er vesentlig). Keberen kan endvidere valge at kreve at leveranderen afhjzlper manglen,
alternativt kraeve, at der gives et nedslag i prisen.

6.2.3 Produktansvar

Produktansvaret forveksles ofte med mangelansvaret. De to typer ansvar er dog helt for-
skellige. Produktansvaret er ogsa forskyldt af en mangel ved produktets 'konstruktion’, men
produktansvaret omfatter leveranderens ansvar i de situationer, hvor produktet volder skade
pé andre materialer, pa fast ejendom eller pa personer.

Forhold vedrerende produktansvar er lovreguleret eller reguleret af retspraksis. Som ved
mangelansvaret kan man i visse tilfelde aftale sig ud af eller begrense et produktansvar,
men man kan feks. ikke fraskrive sig ansvaret for de skader et defekt produkt forvolder
personer.

Produktansvaret gelder i en periode p& 10 ar fra det tidspunkt, hvor produktet markeds-
fores forste gang.

Det er som udgangspunkt producenten, der har produktansvar, da det er ham, som har pro-
duceret produktet. En skadelidt kan dog kreve erstatning for produktansvarsskader fra
ethvert led i omsztningskaden. Det vil f.eks. sige, at en forhandler kan blive kravet at be-
tale erstatning for producentens produktansvar - forhandleren kan normalt kreve refusion
hos producenten (med mindre denne er "forsvundet").

Selskabet er forsikret mod eventuelt produktansvar ved salg af en rekke angivne produkter.
Forsikringen omfatter ogsa salg til kunder i USA, men da erstatningerne for produktansvar
der er uforudsigeligt store frarddes det at szlge produkter til kunder i USA. Udvis szrlig
opmarksomhed, hvis produkter man selv producerer kan havne hos slutkunder i USA.
Selvrisikoen i forbindelse med produktansvarsforsikringen er typisk 500.000 kr. Hvis salg
til USA alligevel forekommer skal det forinden meddeles til Forsikringskontoret siledes at
forsikringen er reguleret inden et eventuelt erstatningskrav stilles.

I forbindelse med fremstilling af produkter eller software kan det vare hensigtsmessigt at
oprette et system, som sikrer sporbarheden af de producerede produkter samt de dele, der
eventuelt er indarbejdet i disse. Derved sikrer man sin bevisstyrke, hvis nogen krever
erstatning for produktansvar. Man far ogsa mulighed for at begrnse skademe i tilfelde,
hvor man f.eks. konstaterer at en bestemt produktion er behzftet med fejl (det er det der
sker, nar f.eks Opel kalder alle biler af en model produceret i en bestemt periode ind til
f.eks. skift af et bremserer). I forbindelse med salg af software er der etableret et system,
som sikrer, at vi kan bevise, at en diskette har vaeret checket for kendte vira. Dette sker,
nar disketten checkes pa en af de 'officielle’ virus-pc'er, som gemmer det nummer enhver
diskette er fedt med, s& vi kan bevise, at den bestemte diskette har varet viruschecket.
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6.2.4 Miljsansvar

Miljeansvaret er et sikaldt serligt objektivt ansvar, d.v.s. ansvar uden skyld, som pahviler
serlig farlige eller forurenende virksomheder. Ansvaret er primart aktuelt i forbindelse

“ med brugen af produktet, hvor brugeren, der "sviner", palegges miljeansvar. Ogsa i forbin-
delse med produktion vil der vare tale om miljgansvar.

Selskaberne er begranset forsikret pa dette omrade, og der geres opmarksom pa, at der er
en selvrisiko pa 500.000 kr. ved enhver skadebegivenhed. Kontakt Frskon (lokal 1515) for
narmeYe oplysninger.

6.3. CHECKLISTE FOR UDARBEJDELSE AF AFTALE OM SALG AF PRODUKTER
ELLER SOFTWARE

For at lette tilbuds-/aftaleskrivningen kan der henvises til standard salgs- og leveringsbe-
tingelser. Derved sikrer man sig, at de overordnede forhold vedrerende mangelansvar,
garantiperioder, leveringsbetingelser, ansvarsbegrensninger, lovvalg m.v. er fastlagt. Altsa
vil en rekke mere juridiske forhold vare pa plads, hvis man i aftalen henviser til standard-
betingelser. Man kan sa koncentrere sig om at skrive de mere specifikke og tekniske dele
af aftalen.

Man kan saledes koncentrere sig om felgende forhold:

+ Aftalens parter (keber og szlger).

» Afialens genstand (hvad szlges).

+ Henvisning til de relevante standardbetingelser.
» Hvor og hvornér skal der leveres.

» Pris.

* Parternes underskrifter.

I aftaler vedrerende "smasalg" af produkter, kan det virke overdimensioneret at henvise til
standardbetingelser. Der er typisk tale om hurtige "her og nu salg". Det er dog nedvendigt,
at man far lavet en skriftlig aftale, hvor man far begrenset sit ansvar. Denne aftale ber
besta af de gvrige 5 punkter pa ovenstaende liste. Hvor varen udleveres samtidig med at
aftalen indgas, kan man undlade punktet "hvor og hvornar skal der leveres". For at begran-
se sit ansvar, skal man anfere "varen er kobt som beset. Scelger heefter ikke for fejl og
mangler.".

I "sterre" aftaler, hvor der henvises til standardbetingelser, arbejdes der i dette afsnit med
to sxt standardbetingelser:

- Almindelige salgs- og leveringsbetingelser (ASL) - se bilag.
- Software Licensaftale (SWL) - se bilag.

ASL anvendes ved salg af alle produkter - ogsé software. Ved salg af software anferes det
at keber yderligere er forpligtet af vedlagte SWL. Hvis man henviser til standardbetingel-
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semne, men gnsker at @ndre lidt 1 dem, ber man skrive hele det reviderede punkt ind i sin
aftale (F.eks. "Pkt. x i ASL udgér og erstattes af folgende. . ").

Originaleksemplarer af ASL og SWL kan rekvireres hos Ulla Yde, lokal (3948)1501, eller
Jytte Tornbo, lokal (3948)1502, Finkon.

Se i gvrigt afsnit 2.2 om tilbudsgivning. Af hensyn til den almene interesse for generelle
standardvilkar henvises til NL 92 - "Almindelige Leveringsbetingelser for leverancer af
maskiner og andet mekanisk, elektrisk og elektronisk udstyr". Disse betingelser ber ikke
anvendes - anvend istedet ASL og SWL.

Checkliste:

Ved udarbejdelse af tilbud/aftale ber der tages stilling til felgende punkter, og tilbud-
det/aftalen ber indeholde bestemmelser om emneme, sifremt dette findes nedvendigt:

A. Parterne

Klar og tydelig identifikation af parterne ved navn, adresse, SE-nr. og eventuelt referen-
ceperson.

B. Formalet med aftalen

Er der tale om en rammeaftale. Beskrivelse af aftalens/projektets formal. Hvad skal leveres.
Hvad omfattes ikke af leverancen. Hvad skal kunden selv bidrage med. Hvilket kvalitets-
mveau forventes. Hvordan skal varen emballeres. I forbindelse med softwareaftaler, vil det
ofte vare relevant at definere forhold vedrerende opdatering og support.

C. Aftalegrundlag

Henvis eventuelt til standardbetingelser (ASL).

D. Definitioner

Hvis der i aftalen eller parternes forhold i ovrigt indgér serlige fagudtryk, kan det vare
hensigtsmassigt at definere disse, s& begge parter er enige om opfattelsen af disse udtryk.
E. Ikrafttreeden

Hvor der er tale om en aftale der lgber over lengere tid, ber det fremga hvornar den star-

ter, og hvomir den slutter. Sluttidspunktet kan vare en dato eller ved fuldendt levering.
Det ber sa fremgé hvad der forstds ved fuldendt levering.
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F. Leveringstidspunkt

Preciser, hvornér levering skal forega. Lov ikke for meget da enhver forsinkelse giver
~ keber ret til at hzve aftalen, medmindre andet er aftalt.

Ved sterre eller sammensatte leverancer kan det vare en fordel at opstille en egentlig
leveringsplan Er leverancen opdelt i delleverancer, sorg da for at fastsla hvornar hver
enkelt delleverance skal foretages.

G. Leveringsbestemmelser

Hvem skal betale for transport og forsikring under transport, og hvem skal bzre risikoen
under transporten. Det anbefales at anvende de internationale Incoterms leveringsbetingel-
ser, da disse er velkendte og veldefinerede (se skema over Incoterms i dette afsnits bilag).
ASL bruger bestemmelsen "Ex-Works" d.v.s. afhentet hos szlger. Transportrisikoen er
séledes kobers.

H. Leveringssted

Fastleg klart hvor der skal leveres. Da levering pé et forkert sted kan medfere forsinkelser
- selv om szlger har leveret rettidigt, men til forkert sted.

1. Betaling

Hvad er prisen. Er der reguleringer i forhold til valutaer, ravarer etc. Hvis der er regulering
fastizgges udgangspunktet og tidspunktet for regulering. Hvad indeholder den tilbudte pris
(moms, afgifter, dokumentationsmateriale etc.).

Hvornér skal der betales. Hvad sker der ved for sen betaling - morarenter.

ASL fastlegger at betaling skal ske 14 dage efter levering.

J. Lovlighed og offentlige godkendelser

Hvem skal indhente eventuelle offentlige godkendelser. Hvad sker der hvis disse forsinkes.
Hvem har ansvar for eventuelle milje- og arbejdsmiljekrav.

K Garantier
Hvilke garantier stiller leveranderen og hvor lenge.

ASL fastleegger et ars ansvar for mangler.
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L. Ansvar

Hvad sker der hvis garantien ikke overholdes eller hvis kvalitet, mengde og leveringstid
ikke overholdes Ansvarsfrihed, bod, erstatning etc.

ASL har begrznset ansvaret. Saledes hafter szlger f.eks. ikke for kebers indirekte tab som
f.eks. avancetab. Endvidere er szlger ikke ansvarlig for eventuel radgivning

M. Sikkerhedsstillelse

Skal leveranderen stille sikkerhed for sine leverings- og garantiforpligtelser. Dette ber
generelt undgas, hvis det er muligt, da det er fordyrende (husk derfor evt. at indregne dette
1 prisen).

N. Qvrige pligter

I den udstrzkning parterne matte vere palagt yderligere forpligtigelser er det hensigtsmas-
sigt at nzvne disse for at undgé eventuel senere tvivl.

0. Kontraktens ophsr

Hvilke muligheder har parterne for at bringe aftalen til opher inden dens opfyldelse. En del
af dette kan vare reguleret under pkt. L "ansvar".

P. Overdragelse / transport

Kan szlger og/eller keber overdrage rettigheder og/eller forpligtigelser til trediemand.

Q. Fordeling af omkostninger

I den udstrekning det ikke er fastlagt andetsteds, kan fordelingen af omkostninger forbun-
det med aftalens indgéelse og/eller opfyldelse aftales her. Det kan vare stempel (hvor
pligter og udgifter i forbindelse med eventuel stempling af aftalen ber pahvile kaber),
tinglysningsgebyr, advokathonorarer m.v.

R. Tvister, vaemeting og lovvalg
Hvordan lgses uoverensstemmeler. Det kan vare hensigtsmessigt at fastlegge, at de i

forste omgang skal seges forhandlet pa plads. Hvis dette ikke lykkes kan man g til dom-
stol eller voldgift.
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Det ber fastleegges, hvor eventuelle tvister skal afklares, f.eks. hvor en voldgift skal have
hjemsted, og hvilket lands ret der skal gzlde. Det anbefales at aftale, at tvister lgses efter
szlgers ret og i szlgers land.

 ASL faétlagger at tvister skal afgores ved vol&gift orgiefrter dansk rets fegle}.

S. Bilag

I den udstrekning visse forhold er aftalt i form af bilag (prislister, tekniske specifikationer,
standardbetingelser etc.) laves en fuldstaendig liste over disse bilag, som er en del af af-
talegrundlaget.

T. Underskrifter

Begge parter ber skrive under pa storre aftaler.

6.4 SARLIGT OM AFTALER OM SALG AF SOFTWARE

Salg af software-produkter medforer ofte et sterre ansvarspotentiale end umiddelbart for-
ventet. Det er derfor hensigtsmassigt i aftalen af fastlagge hvilket ansvar man har for
f.eks. datatab, som kan padrage keberen ganske store tab.

Software er ved lov beskyttet mod kopiering. Den som har udviklet programmet har op-
havsret. Det er dog ikke ukendt, at kopiering af software er svar at beskytte sig imod og at
det er ret udbredt. Det vil derfor vere hensigtsmassigt at precisere hvad der sker, hvis
keberen kopierer programmet og hvad der sker hvis han szlger sin licens.

Det er vigtigt at afklare i aftalen om man keber en brugsret (licens) eller man keber pro-
grammet (ophavsretten). Oftest vil der vare tale om, at man keber en licens til en begren-
set anvendelse af softwaren.

Er der tale om distribution af smaprogrammer mod intet eller meget begraenset vederlag,
hvor risikoen for mangelansvar er begranset (man bytter bare), kan folgende formulering,
som ber fremgé af tilbud/aftale/faktura samt pa diskettens label, anvendes.

"Szlger har intet ansvar for skader hverken direkte eller indirekte, som matte opsta i
forbindelse med dette materiel."

Da keber skal pavise, at szlger har forvoldt en skade, ma det tilrides, at der foretages et
viruscheck af alt elektronisk datamateriale inden det forlader huset. Ved at teste disketter
pa selskabernes "officielle" viruscheckmaskiner sikrer man sig, at det kan bevises, at der
har veeret foretaget viruscheck af en diskette. Maskinerne registrerer og gemmer en disket-
ies ID-nummer nar denne checkes for virus. Derved vil man kunne bevise, at en diskette
pé fornuftig vis har varet scannet for vira.
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ALMINDELIGE SALGS- OG LEVERINGSBETINGELSER - ASL

1. Anvendelse

N Ael
Ipod, Aende al g

Iser er gzldende for alle

salg- og levenngsb
ulbud, ordrer m v medmindre andet er aftalt sknfthgt mellem parterne

2 Tilbud og ordrer

Sknftlige tilbud er bindende for szlger 1 8 dage fra tlbudsdato Ordrer, som tkke
er baseret pd forudgdende sknfthgt nlbud er forst bindende, nir szlgers sknfthge
ordrebekrzftelse er modtaget af kober

3 Produktunformaton, tegninger m.v
Oplysninger 1 produkunformatuon og pnshister er kun bindende 1 det omfang,
aftalen udtrykkehgt heaviser ul dem

Alle tegminger og andre tekniske dokumenter vedrerende produktet eller frem-
stillingen heraf, som fer cller efter aftalens indgaclse overlades fra den ene pan
tl den anden, tithorer den part, som har udieveret dem Modtagne tegminger,
andre tekmiske dokumenter eller tekmsk information kan 1kke uden samtykke fra
den anden part anvendes il andet end det, der var formalet med overladelsen
Uden samtykke fra den anden part mi det nzvnte matenale 1kke kopieres, re-
produceres, overgives ul eller pd anden mide bnnges ul tredjemands kundskab

4 Pns
Alle pnser er angivet Ex-Works (EXW) - Incoterms 1990 (“ab fabnk®) og eks-
klusiv told, moms og andre offentlige afgfter

5. Betaling og ejendomsforbehold
Den aftalte kebesum skal betales senest 14 dage efter levenng Alle omkostminger
1 forbindelse med betalingen afholdes af kober

Erlzgges kobesummen eller dele heraf ikke retndigt, beregnes morarenter
svarende il 2% pr pabegyndt maned regnet fra forfaldsdagen af det udestiend,
belab
Produktet forbliver szlgers eyendom, indil betaling er erlagt fuldt ud 1 den ud-
strzkning, et sidant ejendomsforbehold er gyldigt efter gzldende ret

6. Forsendelse, levenng og forsinkelse
Forsendelse sker for hobers nisiko, uanset om kober eller szlger har betalt for-
sendelsesomkostmingeme | ulfzlde hvor szlger forestir forsendelsen, foretages
denne pa den mide szlger finder mest hensigtsmzssig

Levenngsuder regnes fra dato for szigers ordrebekrzficlse

I ulfzlde af svigiende levenng, herunder forsinkelse, der ikke er omfattet af
punkt 10, hzfter szlger aldng for beder, stand-by udgfter, dnftstab, avancetab
eller andet indirekte tab

Salgers erstating for tab som felge af forsinket levering wil aldng kunne
oversuge det dobbelte af den aftalie kobesum ex moms

7. Ansvar for mangler
Sifremt der inden | &r efter leveningen viser sig mangler ved produktet, og det
k ¢s, at mangl kan henf ul fej! 1 forbindelse med produl
konstrukuon eler fr eller de d ler, vii den mangetfulde
leverance efter szlgers valg blive udbedret eller ombyttet Anvendes produktet -
mere intensivt, end det er aftalt eller han anses forudsat ved aftalens indgielse,
forkortes denne penode forholdsmassigt

Kober skal give sknftlig meddelelse om en mangel til sziger uden ugrundet
ophold efter at manglen har vist sig Meddelelsen skal indeholde en besknivelse
af, hvorledes manglen ytrer sig Er der grund ul at tro, at manglien kan medfore
nisiko for skade, skal s3dan meddelelse gives straks Overholdcs disse frister, 1kke
mister keber sin ret ul at fr krav 1 anledning af

Safremt keber har afgivet en sidan meddelelse, og det viser sig. at der ikke
foreligger nogen mangel som szlger barer ansvaret for, har szlger ret til godi-
gorelse for det arbejde og de omk k| 1onen har pifort ham

Eventuel reparation foretages hos kcbcr. medmindre szlger finder det hensigts-
massigt, at den mangelfulde del eller eventuelt produktet retumeres saledes at
szlger kan foretage reparation elier udskifming hos sig selv krzver demontenng
og montening af delen speciel fagkundskab, er szlger forphgtet il at foretage
sadan demontenng og montenng Er en sidan speciel fagkundskab unedvendig,
er szigers forpligtelse vedrorende den mangelfulde del opfyldt, n&r han har leve-
ret en tilborhgt repareret eller udsksftet del til kaber

Safremt eventuel reparation og udskiftning medferer indgreb 1 andet end ma-
teniellet, pahwviler arbejdet og omkostmingeme herved kober

Transport eller forsendelse til sziger af dele ul udslafting eller reparation sker
for kabers regning og nisiko, mens transport eller forsendelse af reparerede eller
nye dele ul keber sker for szligers regning og nsiko

Kaber skal bzre de meromkostinger, som szlger pAfores ved athyzlpning af
mangler som folge af, at matenellet befinder sig pa et andet sted end det 1 aftalen
angivae bestemmelsessted eller - hvis et sddant 1kke er angivet - levenngsstedet

Szigers ansvar omfatter 1kke mangler, forirsaget af matenale, som er tilveje-
bragt af keber, eller af konstrukuoner, der er foreskrevet eller specificeret af
denne

Saxigers ansvar omfatter kun mangler, som opstir under de 1 aftalen forudsatte
funktionsvilkdr og ved ngug anvendeise Ansvaret omfatter 1kke mangler, der
skyldes mangelfuld vedligeholdelse eller ungug montenng fra kundens side,
konstruk Zndnnger, f get uden s2lgers sknftiige samtykke, fe)l
ved nogen af kunden udfort reparanon eller normalt shid elier zlde

Szlger phtager sig intet ansvar for mangier udover det ovenfor anforte, og
hafter sAledes ikke for nogen form for tab, som mane vare forirsaget af mang-
terne, herunder dnftstab, avancetab eller andet indtrekte tab

Mangler 1 varens kvalitet ved en dellevening kan ikke begrunde ophzvelse af
den resterende ordre eller kontrakt

8. Ansvar for tingskade, forvoldt af materieliet

(produktansvar)
Forvolder leveret produkt - indenfor en 10 Ang penode efter produktet er mar-
kedsfort - skade pa kobers eller tred: ds hv eller ¢) er sziger ansvarlig,
hwvis det kan dokumenteres, at skaden skyldes en feyl beget af szlgers ansatte
Szlgers ansvar for skade p3 ung er begrznset il 5 mo DKK

Szlgeren er ikke ansvarlig for skade pa fast ejendom eller lasore, som indurze-
der, medens matenellet er 1 koberens besiddelse Sziger er ligeledes ikke an-
svarhg for skade pa produkter, der er fr liet af koberen, eller pA produkter
hvon disse indgir, eller for skade pd fast ejendom eller lesere, som disse pro-
dukter som folge af matenellet forirsager 1 intet nifzelde er sziger ansvarlig for
dnftstab, tabt fortjeneste eller andre ekonomiske konsekvenstab

Hwis tredjemand fremsztter krav mod en af parteme om erstatningsansvar 1
henhold tl dette punkt, skal denne part straks underrette den anden herom 1 den
udstrekning szlger mitte ifalde produk overfor tred d, er kober for-
pligtet til at holde szlger skadeslos 1 samme omfang, som dennes ansvar er
begranset ovenfor

Szlger og keber er g:nsxdlgt forpligtet til at lade sig sagsage ved den domstol
elier voldgiftsret, som behandler er , der er reyst mod en af dem pa
grundlag af en skade eller et tab, som pastds fordrsaget af matenellet Det ind-
byrdes forhold mellem keber og szliger skal dog alud afgeres ved voldgift 1
henhold til punkt 11

d

9. Ridgivning

Szlger pitager sig ingen forpligtelser eller ansvar for rdd og vejledninger, der
afgives af szlger 1 forbindelse med dennes leverancer, med mindre ridgivmngen
er en nedvendig del af leverancen eller sker 1 henhold til srhg sknftiig aftale

10. Force majeure

Salger er 1kke hig for opfyldelse af sine forphg-
telser 1 henhold il den indglede aftale, sifremt opfyldelse er umulig eller unmelig
byrdefuld pd grund af omstzndigheder, der er indtruffet uden hans skyld, og over
hwvilke han ikke er herre, og som han 1 evnigt tkke pA tidspunktet for aftalens
indgaelse kunne forudse eller tage 1 b g herunder forhold der kan tl-
sknives underleveranderer Som eksempel pa sid: force majeurcbegivenhed
kan nzvnes kng, 1ldsvade, strejke af mere g | karakter, lock-out, i pd
transportmidler, almindelig vareknaphed, restrik af dnvk.raﬁ samt uszd-
vanlige naturbegivenheder

1 disse tilfzlde udskydes leveningstidspunktet 1 samme omfang, som omstzndig-
hederne giver anlednmg ul forsinkelse Hwis disse omstzndigheder udelukker eller
medforer uovers} keligheder ved levenng, er kober berettiget il at an-
nullere ordren uden ansvar

lend

11. Twister. Lovvalg

Alle tvistigheder om leverancer eller forstiel
afgores efter dansk ret og afg ved den al
efter de af denne voldpiftsret fastsatte procedurcregler

af aftalers indhold eller omfang

del dofi D \
giftsret 1 k

september 1996
Vs Sjeelflandske Krafiveerker
Hovedkontoret Asnzsvarket Avedgrevarket Kyndbyvaerket Stigsnzsveerket Projektdivisionen
Strandvejen 102 4400 Kalundborg Hammerholmen 50 3630 Jeegerspns 4230 Skeetsker Lautruphg) 5
2900 Hellerup 53 5115 00 2650 Hvidovre 4232110 53 59 60 11 2750 Ballerup
39 47 39 47 Fax 53 51 50 04 36 78 87 63 Fax 42 32 11 66 Fax 53 59 59 40 39 47 39 47
Fax 39 47 35 33 Fax 36 77 11 21 Fax 44 65 99 97 wer11 010088
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SJALLANDSKE KRAFTVARKER

SK energi

SOFTWARE LICENSAFTALE - SWL

Betingelser for anv Ise af programmel, som er udvihlet af eller for Licensgiveren SK energ1.
1. Brugsrettens omfang 63 Licensgiver er under ingen omstzndigheder ansvarlig for dnft-
11 Licenstager erhverver retten til at benytte Programmet pa én og stab, tabt avance, felgeshader eller andet indirekte tab
kun én maskine, der er egnet hertl Brugsretten er ikke eksklu- 64 Ud over ovenstaende vil Licensgiver ikke kunne drages til an-
siv - T svar for tab som overstiger det belob, som Licenstager har betalt
12 Der er tale om en enkeltbrugerficens Programmet ma sdledes for brugsretten til Programmet
kun anvendes af en person ad gangen, og ma kun anvendes pd 65 For nyudviklet programmel, der matte vise sig fejibchzfiet, kan
et computernetvark sifremt dennc begrznsming 1 anvendelsen licenstager 1kke gere noget erstatningsrethgt ansvar galdende
overholdes Onskes Programmet anvendt af flere personer pi mod lLicensgiver Licenstagers befpjelser 1 tilfelde af mangler
samme t1d, ma der anskaffes supplerende licenser ved nyudviklet programmel er begrznset ul ophzvelse af afta-
len S&dan ophzvelse kan gennemfores af licenstager, safremt
2. Kopienng mangleme er vasenthige og ikke er afhjulpet af licensgiver in-
21 Licenstager ma tkke kopiere Programmet eller den hertil heren- den for en nmelig frist
de dokumentation, hverken helt eller delvist. 66 Licensgiver patager sig intet ansvar for, at Programmet ved den
22 Licenstager er dog beretuget ul at tage én sikkerhedskop: af forudsatte brug ikke krznker trediemands retuigheder, herunder
Programmet og dokumentationen, men ma herudover ikke tage ophavs-, patent-, varemarke- og halvlederrettigheder Licensgi-
yderhgere kopier Sikkerhedskopien mé kun benyttes ved fornn- ver erklzrer dog, at programmellet s& vidt muhigt tkke krenker
gelse cller undergang af det oprindelige program trediemands ret
3. Ophavsret 7.  Produktansvar
31 Licensgiveren ejer og har dermed den fulde ophavsret til Pro- 71 Licensgiver er kun ansvarhg for personskade, hvis det bevises,
grammet. at skaden skyldes fejl eller forsemmelse begdet af ham eller an-
32 Licenstager mé ikke 2ndre Programmet. dre, som han har ansvar for
33 Licenstager mé ikke bryde elier zndre eventuelle sikkerhedsko- 7.2 Licensgiver er 1kke ansvarhig for skader pi fast ejendom eller
der, ligesom Licenstager ikke md zndre eller fieme angivelser lesere, som induzder, medens Programmellet er i Licenstagers
af retighedsforhold, varemarker eller lignende besiddelse Licensgiver er heller ikke ansvarhg for skade pa pro-
dukter, der er fremstillet af Licenstager elier p4 produkter, hvori
4.  Overdragelse disse indgdr. 1 evrigt er Licensgiver ansvarhig for skade pa fast
41 Licenstager er beretuget til at szlge, udleje, udlane ellier pd an- ejendom eller lesere pA samme betingelser som for personskade
den madde overlade brugsretten til den onginale kopi af Pro- 7.3 I den udstrekning Licensgiver matte blive palagt produktansvar
grammet til trediemand - Slutbrugeren. overfor trediemand, er Licenstager forpligtet til at holde Licens-
42 Overdragelsesretten 1 pkt. 4 1 er betinget af, at Licenstager selv giver skadesles 1 samme omfang som Licensgivers ansvar er
ophorer med brugen af Programmet. begranset efter 71 0g 72
43 Overdragelsesretten 1 pkt 4 1 er endvidere betinget af, at Licen- 74 Hvis trediemand fremsztter krav mod en af parteme om erstat-
stager ved overdrageise af nzrvzrende dokument ger Slutbru- ningsansvar i henhold til dette punkt, skal denne part straks un-
geren opmarksom pa nzrvarende betingelser for brugen af Pro- derrette den anden part herom
grammet. 75 De 1 dente punkt indeholdte ansvarsbegrensninger for produk-
tansvar skal ogsd gzlde 1 tilfzlde af tab af data, herunder disses
5.  Garanter retablering
51 Licensgiver indestdr for, at den origmnale kop: af selve Program-
met vil fungere som beskrevet af Licensgiver, forudsat at Licen- 8.  Mishgholdelse
stagers maskinel er egnet dertil Er dette ikke ulfzidet, vil Li- 81 Sifremt Licenstager eller Slutbrugeren mishigholder nzrvarende
censgiver efter eget valg levere ny funktionsdygug udgave af bestemmelser, opherer brugsretten gjeblikkelig Programmet in-
Programmet eller rette eventuelle programfejl inden nmelig ud klusiv den tilherende dokumentation samt eventuel sikkerheds-
52 Ovenstiende garanuforpligtelse bestar 1 tres (60) dage regnet fra kopi skal straks - og for Licenstagers regning og nsiko - retur-
den dag, hvor Programmet er leveret til Licenstager (forstebru- neres til Licensgiver
ger) 82 I ulfzlde af mishigholdelse er Licensgiver beretuiget ul erstat-
53  Garantiforpligtelsen i henhold til pkt. 5 1 galder ikke for nyud- ning for tab i henhold til dansk rets almindelige bestemmelser
viklet programmel, idet dette kan vare behzfiet med enkelte herom
fe)l, jf 1 evrigtpkt. 6 5
9.  Lovvalg og vemeting
6.  Ansvarsforhold og ansvarsbegransning 91 Alle tvistigheder om leverancer eller forstielsen af aftalers ind-
61 Licenstager er selv ansvarhig for valget, installationen og anven- hold eller omfang afgeres efter dansk ret og afgeres ved den al-
delsen af Programmet samt resultaterne af brugen af Program- mundelige voldgifisret 1 Danmark efter de af denne voldgifisret
met Licensgiver patager sig siledes intet ansvar for, at Pro- fastsatte procedureregler
grammet vil leve op til Licenstagers forventninger
62 Sifremt den aftalte leveningsdag overskrides med 14 kalenderda-
ge, er Licenstager berettiget til - efter at have givet pakrav med
5 arbejdsdages varsel - at have Licensaftalen, dersom der fortsat
ikke er leveret.
september 1996
Vs Spellandske Kraftvaerker
Hovedkontoret Asnasvarket Avedorevarket Kyndbyvaerket Stgsnesvarket Projektdivisionen
Strandvejen 102 4400 Kalundborg Hammerhoimen 50 3630 Jaegerspns 4230 Skaeiskar Lautruphe) 5
2900 Hellerup 83511500 2650 Hwvidovre 42321101 53 59 60 11 2750 Ballerup
39 47 39 47 Fax §3 51 50 04 36 78 87 63 Fax 42 32 11 66 Fax §3 59 59 40 39 47 39 47

Fax 39 47 35 33

Fax3677 11 21

Fax 44 6599 97 wver11 010906

*SOFTWARE LICENSAFTALE - SWL" er optaget | KonkummenceRadets aftaleregister september 1996
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ALMINDELIGE

LEVERINGSBETINGELSER

for leverancer af maskiner og andet mekanisk, elekirish og elektronisk udsnvr
- - mellem Danmark, Finland, Norge og Sverige samr inden for disse lande -
Udgvet 1992 af Hovedorgamsanonen Dansk Industr, Danmark, Metallireolli-

suuden Keskuslutto - Metallindustriens Cennralforbund rv , Funland, Teknologt- ¢
bediiftenes Landsforening. Norge, samt Sveriges Verkstadsindustrier, Sverige Y
Amendelse

I Nedenstaende almindelige leveringsbetingelser finder anven-
delse sitremt parterne shritthigt eller pd anden mide har afialt dem
Geelder leveringsbetingelserne for en leverance skal eventuelle tra-
vigelser she ved shnfthig attale mellem parterne

Produktinformation

2 Oplysninger 1 produktintormation og prishster er kun bindende
tdet omtang aftalen udirvhhehigt henviser ul dem

Tegninger og andre teknishe dohumenter

3 Alle tegnminger og andre tehmishe dohumenter vedrorende ma-
tenellet eller fremsullingen herat som tor eller efter attalens indga-
clse overlades fra den ene part vl den anden ulhorer den part som
har udleveret dem Modtagne tegminger andre tehniskhe dohumen-
ter eller tehmisk intormation kan 1hke uden samuivkke fra den anden
part amvendes tl andet end det der var formdlet med overladelsen
Uden samtyhke tra den anden part mi det nevnte matenale ikke ho-
preres, reproduczres. overgives ul eller pd anden mdide bringes ul
tredjemands hundshab

4 Salgeren skal senest ved leveringen vederlagsfrit forsyne Aobe-
ren med et eller et storre aftalt antal eksemplarer af tegninger og an-
dre tekniske dohumenter som er ulstrehhehigt udtorhge ul at hobe-
ren han udtore montering 1gangsetning drift og vedhigeholdelse
(herunder lobende reparationer) at alle mateniellets dele Salgeren
har dog ikke phgt tul at udlevere tegninger og dohumenter som hg-
ger ul grund tor fremsulling at matenietlet eller reservedele

Leveringsprove

5 Sdtremt der er aftalt leveringsprove shal proven udtores der
hvor materiellet tremstilles mednundre et andet sted er attalt Si-
fremt tehnishe krav ul proven ikke er angivet 1 aftalen shal denne
udtores 1 overensstemmelse med sedvane 1 den pag.eldende industn
1detland hvont matenellet fremsulles

6 S.elgeren skal give hoberen sddunt varsel om en leveringsprove
dat hoberen han oververe denne Lesenngsprove han atholdes. seh
om koberen 1kke er repriesenteret dersom han er indvarslet

Scelgeren skal fore protokol over feveringsproven Proveprotokol-
fen shal sendes 1l hoberen Prov eprotohollen shal anses for at gne
en horreht beshrivelse af leveringsprovens gennemtorelse og dennes
resuitat. medmindre hoberen beviser noget andet

7 Satremt matertellet ved lnenn"spro\en viser s1g thhe at veerc
hontrakimaessigt shal seelgeren <3 hurtigt som muh"l sorge tor a
materiellet bringes 1 overensstemmelse med attalen P Koberens
torlangende shal ny leveringsprove deretter udtores Var manglen
ubetvdelig Kan ny leveringsprove dog 1khe torlanges

$ Medmindre anden tordehng er attalt berer salgeren alle om-
hostminger ved leveringsprover ~om udtores hyvor mateniellet frem-
sulles koberen berer dog alle omhostminger for sine representan-
ter herunder repse- og ophotdsudgrtter 1 forbindelse med sidanne
levenngsprover

Levering
9 ErleveringsKlausul attalt tortolhes denne 1 henhold tl de ved
attalens indgaelse gweldende Incoterms

Er ingen leveringshlausul aftalt anses levering tor shet
Works

*Ex

Leveringstid. Forsinhelse

10 Satremt parterne 1 stedet tor et bestemit leveringsudspunkt har
angivet et tdsrum nden tor hulket fevering shal finde sted  anses
dette tidsrum at lobe trandgdelsen at attalen

11 Finder s elgeren at han ithke kan levere 1 retie tid eller ma for-
sinkelse tra hans side anses tor sandsynhg skal han uden ugrundet
ophold ginve hobercn skritthy meddelelse herom og samudig angnve
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arsagen ul torsinkelsen samt sa vidt mubigt det tdspunkt da fevering
paregnes at hunne finde sted Undlader s‘el“eren at gne den oven-
nevnte meddelelse shal han uanset bestemmelserne & punkterne 13
og 14 erstatte hoberen de merudaitter denne pitores som tolge at
den muanglende meddelelse

12 Huis torsinkelse med levering skyldes nogen omstendighed
som 1 henhold 11l punkt 37 udgor en .mw.xrslnhedwrund eller \L\l-
des hoberens handhing eller undladelse torlenges leveringstiden 1
det omtang hvori det efter omstendighederne shonnes rimehgt Le-
venngstiden shal torlenges selv om arsagen til forsinkelsen indtret-
ter etter udlobet at den oprindehgt aftalte feveningstud

13 Hvis szlgeren 1hke leverer matentellet 1 rette t1d er hoberen
berettiget ul homventionalbod tra den dag hvor levering shulle have
tundet sted

Konvenuonalboden udgor 0 5% tor hver hele uge. forsinkelsen
varer beregnet at den del at den attalte hobesum som dehker den
del at matenieliet der pd grund af torsinkelsen thhe han tages s brug
som forudsat

Konientionalboden han 1hke oversuge 7.5%
grundlag

Konventionalboden torfalder ul betahing ved shritthgt pikray tra
hoberen dog udhigst ndr mateneliet leveres fuldt ud ellcr eventuelt
pa det ud~punl\x hvor heberen hever attalen 1 henhoid ul punht 14

Koberen tortaber sin ret til homventionatbod satremt han 1hhe
har tremsat shatthgt hrav herom inden 6 maneder etter at levering
shulle have fundet sted

14 Satremt hoberen er beretiiget ul maksimal honvenuonalbod 1
henhold ul punkt 13 og matenieliet fortsat thhe leveres, kan hoberen
ved skrtthig meddelelse ul selgeren hreve levering og fastsette en
stdste nmeh" frist ~om thke kan v.ere hortere end | uge

Sdtremt \.rlveren heller thhe leverer inden for den tastsatte frist
og dette 1hke sk_\ldu torhold som hoberen berer ansvaret tor han
hoberen ved shritthg meddelelse ul selgeren heve attalen for «3 vidt
angar den del at matertellet som ihhe l\an tages 1 brug som forudsat

Koberen har safremt han saledes hever attalen. ‘herudover hray
pa erstatning tor det tab han har hdt ved seigerens torsinhelse. der-
som tabet overstiger den maksimale hoavenuonatbod. han har hun-
net kraeve 1 henhold tl punkt 13 Denne erstatning kan ikhe over-
stige 7.5 af den del at den aftalte hobesum som daehher den del at
materieliet tor hvilken attalen heves

Kaberen har desuden ret ul. ved shritthy meddelelse ul selgeren
at have attalen sdtremt det star Klart at der vil indrette en forsin-
helse som etter reglerne 1 punht 13 ville give hoberen ret ul maksi-
mdl homenuonalbod Ved en sadan ophevelse har hoberen ret 1l
savel maksimal honventionalbod som erstatning t henhold ul nery -
rende punhis tredje styhhe

Bortset tra homentionalbod 1 henhold il punkt 13 og ophevelse
med begrenset erstatning 1 henhold ul punkt 14 er ethvert hrav tra
Koberen 1 anledning af s‘ulgerem torsinkelse udelukket Denne be-
grensming 1 selgerens ansvar gelder ikke sdtremt seelgeren har gjort
s12 shvidig 1 gron wagtsomhed

15 F.nder hoberen at han thke vil kunne modtage materiellet pd
den attalie dag elier md forsinkelse tra hans side anses som sandsyn-
hg skai han uden ugrundet ophold give selgeren shntthg medde-
lelse herom og samudig angive arsagen ul iorsmkelsen samt sd vidt
muligt det tdspunkt da modtagelse piregnes at kunne finde sted

Undiader koberen at modiage materiellet pd den atulte dag er
han desuagtet torphigtet ut aterlegee enhver at levering beunget be-
taling som om levering at det pageldende materiel havde tundet
sted Seelgeren shat sorge tor at materieliet opbevares tor hoberens
regning og ristho Pa hoberens anmodning shal selgeren torsihre
muaterieliet tor hoberens regning

16 Medmindre hoberens 1 punkt 15 angivne undladelse shyldes
nogets punkt 37 nevat torhold kan selgeren shrtthigt optordre ho-
beren til at modtage mateniellet inden tor en nimehy ud

at dette beregnings-



Undlader hoberen at gore dette inden for et sddant udsrum - af dr-
sager som sxlgeren ikke bxrer ansyvaret for - er szlgeren berettiget
ul ved shrihthig meddeielse il hoberen at heve aftalen for den leve-
ringsklare del at matericllet som pi grund af keberens undladelse
thhe bliver leveret Swmigeren har da ret ul erstatning for den shade
som hoberens misligholdeise har pifort ham Erstatningen han shke
orverstige den del af kobesummen der dekker den del af materiellet
som ophxvelsen omfatter

Betaling

17 Medmindre andet er aftalt forfalder den aftalte kobesum ul
betaling med en tredjedel ved aftalens indgdelse og med en tredjedel
ved selgerens shnifthige meddelelse om at den vasenthige del at ma-
teriefiet er rede il tevering Restbelobet erlegges ved leveringen af
mateneliet

18 Betaler hoberen thke uil aftalt ud har seelgeren fra forfaldsda-
gen krav pd morarente med den rentesats, som gzlder 1 henhold ul
lovgtvning om renter ved forsinket betaling 1 s®lgerens land Sifremt
scigerens land er Danmark shal morarenten dog udgore den offi-
cielt fastsaue dishonto med ulleg at 9 procentpoints

19 Sitremt hoberen ikke efter 3 mineder har betalt det forfaldne
belob er salgeren berettiget til ved shnifilig meddelelse ul hoberen
at hase aftalen og foruden morarente at kreve erstatning at hoberen
tor det tab han har hdt Erstatningen han 1hke overshge den aftalie
hobesum

Ejendomsforbehold

20 Muateriellet forbliver selgerens ejendom, indul betahing er er-
lagt fuldt ud 1 den udstrzhming et sidant ejendomsforbehold er gyl-
digt etter geldende ret

Ansyar for mangler

21 Swxlgeren er forphgtet ul at afhyzlpe alle mangler, som shvides
fejl 1 konstruhtion matenale eller fremstulling ved at foretage repa-
ration eller udskiftming at materiellet 1 overensstemmelse med punk-
terne 22-34 nedenfor

22 Seaelgerens anssar omfatter hun mangler, som viser si1g inden et
ir fra den dag materiellet blev leveret Anvendes materieliet mere
intensivt end det er aftalt eller kan anses forudsat ved aftalens ind-
gdelse, forhortes denne periode forholdsmassigt

23 For dele som er udshittet eller repareret ifplge punkt 21, pita-
ger szlgeren sig de samme forpligtelser, som gelder for det oprinde-
lige materiel 1 et ndsrum af et ar For materiellets pvrige dele forlen-
ges den 1 punkt 22 nevnte perrode hun med det udsrum materieliet
1hhe har hunnet anvendes som folge af de 1 punkt 21 n®vnte mangler

24 Koberen shal gne shnifthg meddelelse om en mangel ul seeige-
ren uden ugrundet ophold efter at manglen har vist sig og 1 intet uil-
telde senere end 2 uger etier at den 1 punkt 22 nzvate trist er udlo-
bet jt punkterne 23 og 34 Meddelelsen skal indeholde en beshri-
velse af hvorledes manglen ytrer sig

Safremt der er grund ul at tro at manglen kan medfore risiho for
shade shal sddan meddelelse gives straks

Safremt hoberen ihke shnttligr underretter s®lgeren om en man-
gel inden for de frister som er angivet t dette punkt. mester hoberen
sin ret til at fremsiette hrov 1 anledning af manglen

25 Efter at have modtaget shrifthig meddelelse fra hoberen 1 hen-
hold ul punht 24 skal selgeren afhyzipe manglen uden ugrundet op-
hold Szligeren skal sels bere omkostningerne herved 1 henhold ul
bestemmelserne 1 punkterne 21-33

Reparationen foretages hos hoberen medmindre selgeren finder
det henwigtsmeessige at den mangelfulde del eller eventuelt materiel-
fet returneres, siledes at swigeren kan foretage reparation elfer ud-
shiftning hos sig sely

Krever demontering og montering af delen spectel faghundskab
er selgeren forphgtet til at toretage sidan demontering og monte-
ring Eren sddan speciel taghundskab unodvendig er slgerens for-
pheteise vedrorende den mangeltulde del optyldt ndr han har leve-
rei en titborligt repareret eller udshaftet del ul kaberen

26 Satremt huberen har afgivet en sidan meddelelse. som nevnt
1 punht 24 ogdet viser s1g at der ikke torehigger nogen mangel som
selgeren barer ansvaret for har szlgeren ret ul godtgorelse for det
arbeyde og de omhostninger reklamationen har patort ham

27 Siiremt eventuel demontering og montering medforer ind-
greb 1 andet end matertellet plhviler arbejdet og omkostmingerne
herved hoberen

28 Enhver forsendelse 1 forbindelse med reparation eller udshift-
ning shal she for selgerens regning og ristho -

Koberen shal tolge sigerens instruktioner om forsendelsesmade

29 Koberen shal bere de meromhostninger. som sxlgeren pato-
res ved afhpelpning at mangler som folge af, at materiellet befinder
s1g pd et andet sted end det 1 aftalen angtvne bestemmelsessted eller
- hvis et sddant 1kke er angnet - les eningsstedet

30 Mangeltuide dele som udshiftes 1 henhold nl punkt 21 sulles
til seigerens disposition og binver hans ejendom

31 Safremt swelgeren ihhe nden nimehyg ud opfylder sine torphig-
telser 1 henhold uf punkt 25 han hoberen skrftligt give sxelgeren en
stdste trist tor opfs ldelse Er torphigtelserne ikke optyldt inden udlo-
bet at den fastsatie trist han oberen etter eget valg

54

a)  lade udfore de reparationer som er nodvendige og/elier fa
fremsullet nye dele for slgerens regning og nisiho torudsat, at
han gor dette pa en fornufug og nmehg mide

eller

b}  krzve forholdsmassigt afslag, dog hoyst 15% af den aftalie ho-
besum

Sdtremt manglen er vesenthig Kan hoberen ; stedet hzve atialen
ved shrifthg meddelelse ul seigeren Koberen har ogsd ret ul sdledes
at hxyve aftalen sdfremt manglen efter ultag som naevnt under a)
fortsat er vasenthrg hoberen han ved ophevelse krzve erstatming
tor sit tab dog hoyst 15% af den aftalte hobesum

32 Swelgerens ansvar omfauer ikhe mangler tordrsaget at materi-

ale. som er nlvejebragt af hoberen eller af honstruktioner der er to-
reshrevet eller specificeret af denne

33 S:xlgerens ansvar omfatter hun mangler som opstir under dz
1 aftalen forudsatte arbejdsforhold og under horrekt anvendelse at
matertellet

Anssaret omfater thhe mangler som shyldes drsager opstiet ei-

ter at rnisthoen er gdet oser pd hoberen Ansvaret omfatter tor eh-
sempel thhe mangler der shyldes mangelfuld vedhigeholdelse urnig-
tig montening foretaget at koberen endringer toretaget uden welge-
rens shriftlige samiykke eller reparationer som hoberen huar udtort
pd fejlagtig made Endelig omfatter ansvaret thhe normal shuage og
fornngelse

34 Uanset bestemmelserne 1 punhterne 21-33 gelder sxigerens
mangelsansvar thke for nogen del af materiellet ud over 2 ir tra den
1 punkt 22 n®vnte periodes begyndelse

35 Stelgeren har intet ansvar for mangler ud over det 1 punkterne
21.34 toreshrevne Dette gelder ethvert tab manglen mlue fordrsa-
ge herunder dnifistab tabt foryeneste og andre ohonomiske hon-
sekvenstab Denne begreznsning 1 szigerens ansvar gelder ithke der-
som han har gjort sig shyldig 1 grov uagtsomhed

Ansvar for tingshade, forvoldt af materiellet (produktansyar)

36 Koberen skal holde s®lgeren skadeslos 1 den udstrzhning. sel-
geren pilegges ansvar oserfor tredjemand for sidan skade og sidant
tab, som sxigeren efter dette punkts andet og tredje afsmit ikke er an-
svarhg for overfor koberen

Sxlgeren er ikke ansvarlig for shade forvoldt af materiellet

a)  pd fast ejendom eller losore som indtreder. medens materiel-
let er ¢ hoberens besiddelse,

b)  pd produkter der er fremsuliet af koberen, eller pd produkter
hvori disse indgar. eller for shade pJ fast ejendom eller losore
som disse produkter som folge af materiellet fordrsager

i intet ulfxlde er selgeren anssarhig for driftstab, tabt foryeneste
eller andre ohonomishe honsehvenstab

De navnte begrensninger 1 selgerens ansvar gelder ikke hvis han
har gyort sig skhyldig 1 grov uagisomhed

Huis tredjemand fremsztter krav mod en af parterne om erstat-
mingsansiar 1 henhold nl deute punkt. skal denne part straks under-
rette den anden herom

Selger og hober er gensidigt forphgtet ul at lade si1g sagsoge ved
den domstol eller voldgifisrel. som behandler erstatningshrav der
er rejst mod en af dem pi grundlag af en skade eller et tab, som pi-
stds forarsaget af materiellet Det indbyrdes forhold mellem kober
og selger shal dog alud afgores ved voldgift 1 henhold ul punkt 40

Ansvarsfrihed (force majeure)

37 Folgende omstendigheder medforer ansvarsfrihed, sitremt de
forhindrer aftalens opfyldelse eller gor opfyldelsen urimeligt byrde-
fuld arbejdshonflikt og enhver anden omstendighed. som parterne
1hhe er herre over sisom brand. krig mobihisening eller militerind-
kaldelser af ulsvarende omfang. rekvirering beslagleggelse valuta-
resiriktioner opror 02 urohigheder mangel pd transportmidler, al-
mindelig varehnaphed restrihtioner af drivhraft samt mangler ved
eller forsinhelse af leverancer tra underleverandorer, som skyldes
nogen af de i dette punht nevnte omstendigheder

Omstendigheder. som nevat medforer hun ansvarsfrihed. sd-
fremt deres indflydelse pd aftalens opfyldelse 1hhe hunne forudses
ved indgielsen af aftalen

38 Det pdhviler den part. der onsker at piberibe sig nogen an-
svarsfrihedsgrund som nxvnt t punkt 37, ufortevet. shntthgt at un-
derrette den anden part om dens opstien og ophor

Ved torce majeure hos hoberen shal denne diehke de omhostnin-
ger, seigeren pidrager s1g tor at vikre og beshytie mateniellet

39 ULanset hvad der 1 ovngt folger af disse almindelige levenings-
betingelser han enhver af parterne haeve attalen ved sknifthg med-
delelse ul den anden part. sdfremt aftalens opfyldelse hindres 1 mere
end 6 mdneder af en begnvenhed. som nevat 1 punkt 37

Tyister Lovvalg

40 Twvistigheder 1 anledning af aftalen og alt, som har sammen-
heng hermed, han thhe underhastes domstolenes provelse men shal
afgores ved voldgaitt t overensstemmelse med de lovregler om vold-
aift som gelder 1 selgerens lund

41 Alle retssporgsmdl der mdtte opstd 1 anledning af aftalen, shal
bedommes etter loven 1 selgerens land



