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1 INTRODUCTION. LOCATION OF THE PROJECT.

Geography




Symbiosis is collaboration between different
organisms for mutual benefit.
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2.BACKGROUND AND PARTICIPANTS.

(from UNEP, 2001. Environmental Management for Industrial Estates, - Information and Training Resources
Case Study/Kalundborg.

The history of Kalundborg really began in 1961 with a project to use
surface water from Lake Tissg for a new oil refinery in order to save the
limited supplies of ground water (Christensen, 1999). The city of
Kalundborg took the responsibility for building the pipeline while the
refinery financed it. Starting from this initial collaboration, a number of
other collaborative projects were subsequently introduced and the
number of partners gradually increased. By the end of the 1980's, the
partners realised that they had effectively "self-organised" into what is
probably the best-known example of a working industrial ecosystem, or
to use their term — an industrial symbiosis.

Industrial Symbiosis

* The Industrial Symbiosis was created as a "non-
project” made by a “"non-organization”.

* The Industrial Symbiosis is based upon
commercial agreements between independent
partner.
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3. MATERIAL AND ENERGY FLOWS IN HISTORICAL PERSPECTIVE.

(from UNEP, 2001. Environmental Management for Industrial Estates, - Information and Training Resources
Case Study/Kalundborg.

It is important to understand initially that water is a scarce resource in
this part of Denmark and is therefore systematically valorised. As we
mentioned above, in order to reduce consumption of ground water, Lake
Tissg has become the main source of water for the industrial partners in
Kalundborg. The reduction in the use of ground water has been
estimated at close to 2 million cubic metres per year (Christensen, 1999).
However, in order to reduce overall water consumption by the partners,
the Statoil refinery supplies its purified wastewater as well as its used
cooling water to Asnaes power station, thereby allowing this water to be
"used twice" and saving additionally 1 million cubic metres of water per
year. Asnees power station supplies steam both to Statoil and Novo
Nordisk for heating of their processes. By functioning in a co-generation
mode, the power station is able to increase its efficiency.

Excess gas from the operations at the Statoil refinery is treated to
remove sulphur, which is sold as a raw material for the manufacture of
sulphuric acid, and the clean gas is then supplied to Asnaes power
station and to Gyproc as an energy source.

In 1993 Asnaes power station installed a desulphurisation unit to remove
sulphur from its flue gases, which allows it to produce calcium sulphate
(gypsum). This is the main raw material in the manufacture of
plasterboard at Gyproc. By purchasing synthetic "waste" gypsum from
Asnaes power station, Gyproc has been able to replace the natural
gypsum that it used to buy from Spain. In 1998 approximately 190,000
tons per year of synthetic gypsum were available from the power station.
Novo Nordisk creates a large quantity of used bio-mass coming from its
synthetic processes and the company has realised that this can be used
as a fertiliser since it contains nitrogen, phosphorus and potassium. The
local farming communities use more than 800,000 cubic metres of this
liquid fertiliser each year as well as over 60,000 tons of a solid form of
the fertiliser.

Finally, residual heat is also provided by Asnzes power station to the
district heating system of the town. The system functions via heat
exchangers so that the industrial water and the district heating water are
kept separate.
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Met SO, vervuilde rookgassen kunnen worden gewassen met water. Door het ontstane
zwaveligzuur (H,SO3) te laten reageren met kalksteen (CaCQOj;) ontstaat er gips (CaSQy).
Dat zogenaamd sulfogips of ook RO-gips genaamd, kan als vervangproduct worden
gebruikt in plaats van fosfogips( dat erg radioactief kan zijn) of van natuurgips (dat bij
de winning veel landschappelijke schade kan opleveren) onder meer voor het maken van
gipsplaten. Door de rook te wassen verwijdert men de SO; en kan verzuurde neerslag
worden voorkomen (ROMBAUT,2007).



Iable 1: Ervironmantal fspects of tha Symbicais [Edaman, 188,

Redwction in consumplicn of resoroes

cil 45,000 tora'year
ooal 15,000 torefyaar
wabar BO0,000 m'fvear

Rleo s Eioer i Wea SEe uTRISSIT NS

carbon dicxida 1 75,000 torsfyaar

sulfur dicxids 10,2080 torefyaar
Walorization of “waste"

sulfur 4, 500 torefyasr

cakium swilfats [gypaum) B0, 0080 rorefyaar

Ty ash [Tor camant atc) 130,000 torsfyaar

Industrial Symbiosis

Annual savings

* Economy: Approx.15 mio US$
* Ground water: 1,9 mill. m3/year

* Surface water: 1,0 mill. m3/year

* Qil: 20,000 ton/year

* Gypsum: 200,000 ton/year

Henrik Ehlers Wulff (2005)



4. CLOSING REMARKS.

* Participants must fit together but be different.
* Each project must be economically viable.

* There has to be a short physical distance between
the participants.

* There has to be a short mental distance between
the participants.
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Industrial Symbiosis in the

Australian Minerals Industry

The Cases of Kwinana and Gladstone

Daick wem Beevr, Glen Corder, Alhena Bessilkou,
and Rene van Berkel

Summary

The= r=alzation of regioral syrergies in industrianl areas with
inbersive mirerals processing prosvides 2 spnificant aenus 1o-
ward sustainable resource processing This article prosides
an overvisa of past and ooment smergy developments o
two of Austrdia's major hexy industrial regiors, Kwinana
Wii=sten Awstralia) and Gladstone (Qussrdand)], and in-
cdudes & comparative revies and assessment of the driers,
barriers, and trigger =vents for regicnal synergies nitisthes o
both areas. Kainara and Shdstore compars favorably with
welllnean memationd =campless in t=ms of the oument
lmseml and maburity of indusiry irwelvement and colliboration
ard the cormmirment 1o further explors regional resoures syn-
srgims Kwinama stands out with regard to the rumber, diver-
gty complexdty; and matur ity of existing symerpies. Cladstone is
ramarkabls with regard to unusualy larpe peographic bound-
ari=s ard high dominarce of ane indusiry s=ctor: Mary dvers=
regioral syrergy cpportuniias still appear to =dst in both in-
dusirial regiors (particularty in Kwimara), mostlyin three broad
areas water, snerpy; and inorpanic by-product reuss, To &n-
harice the further des=lopment of resw regional synergies, the
Cmritre for Sustairable Resource Proc=ssng (CSRF, & joirkiri-
tiative of Austiraian minerds processing companies, res=arch
prowidsrs, and povsmment apsnces, has urdertaben ssoeral
o laborative projects. These inchds researth to facditate the
process of identifing and malnting potential syrergy cppor-
urities and assistance for the rdusinies with f=asicdity shodiss
ard implsmentation of selected synergy projects in both me-
giors The artick= also reports on the progress 1o dat= from
this C5RP research.
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Het Fonds Duurzaam Afval- en Energiebeheer is een samenwerking
tussen Indaver nv, Bond Beter Leefmilieu Vlaanderen vzw en het
Actiecomité ter beveiliging van het Leefmilieu op de Linkeroever en in
het Waasland (Abllo vzw). Het Fonds wordt beheerd door de Koning
Boudewijnstichting. Jaarlijks wordt 125.000 Euro ter beschikking gesteld
voor projecten over heel Vlaanderen.

In 2007 werd onder meer volgend project goedgekeurd:

“Inventarisatie en voorstellen tot valorisatie van reststromen 24.000 Euro
in de Gentse kanaalzone”
Gent Milieu Front vzw

De MilieuAdviesWinkel (het infoloket van het Gent Milieu Front) wil
samen met een aantal projectpartners de reststromen van de Gentse
haven in kaart brengen en de mogelijkheden van valorisatie van deze
reststromen in de Gentse kanaalzone bekendmaken en promoten.
Bedrijven hebben de laatste decennia belangrijke investeringen geleverd
op vlak van milieuzorg. Toch zijn er nog heel wat stromen (vast,
vloeibaar of gasvormig) die het bedrijf verlaten zonder dat deze een
economisch nut hebben. Door middel van een inventarisatie wordt
gefocust op de reststromen die het meest kans maken op valorisatie in
de Gentse kanaalzone. Er wordt aandacht besteed aan het transport van
reststroom van één bedrijf naar een andere, en het laagdrempelig
aanbieden van reststromen aan bedrijven en potentiéle investeerders.
Het project wordt gerealiseerd in samenwerking met de provincie Oost-
Vlaanderen, het Havenbedrijf Gent en de Vereniging van Gentse
havengebonden ondernemingen (http://www.kbs-frb.be)
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