
EXAMPLES OF FACILITY LAYOUTS FOR THE BIOLOGICAL 
I TREATMENT FACILITY FOR COMPOSTING 

& ANAEROBIC DIGESTION 
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Organic Waste Systems 

Organic Waste Systems (O.W.S.) is a stock company under Belgian law, constituted in 1988 
with a capital of I,2 million EURO, and specialised in biological treatment of solid and semi-solid 
wastes. O.W.S. has 35 employees and an annual turn-over of about 5 million EURO. 

O.W.S. developed the patented DRANCO process. The DRANCO process converts solid and 
semi-solid organic waste into renewable energy, biogas and a stable humus-like end product, 
Humotex. The conversion takes place in closed fermenters under anaerobic conditions, the biogas 
is collected and used as energy source. O.W.S. has constructed several DRANCO plants in 
Austria, Belgium, Germany, Japan and Switzerland. 

O.W.S. also offers consulting and laboratory testing services. Consulting services are offered to 
various clients from the public and private sector in the field of biodegradation and compostability, 
waste separation, recycling, integrated waste management and related legislation in both Europe 
and the U.S. O.W.S. also provides laboratory testing services for the determination of 
biodegradability and compostability of plastics, packaging materials, consumer products, 
detergents, etc. under strict quality conditions. The laboratory has been officially recognised to 
work under GLP (Good Laboratory Practices). 

OWS NV - Dok Noord 4 - B-9000 Gent - Eelglum 
w.w ows be - tel. +32 9 2330204 * fax +32 9 2332825 
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. 

The DRANCO process is an advanced biotechnofogy for an environmentally friendly and cost- 
effective treatment of organic waste. The DRANCO process consists of a thermophilic, one-phase 
anaerobic fermentation step% which is followed by a short aerobic maturation phase, During the 
anaerobic digestion phase, the organic material is converted into biogas. This process takes place 
in an enclosed digester. The total solids content in the digester depends on the input material. 
The flexibility of the DRANCO technology allows the treatment of a wide range of dierent input 
materials. The digested residue is extracted from the digester, dewatered and then stabilised 
aerobically during a period of approximately two weeks. The aerobic maturation ensures complete 
stabilisation of the material, which can not degrade any further under anaerobic conditions. The 
final product is called Humotex and is a very hygienically safe and stabilised soil amendment. 

The DRANCO technology can be used for various types of organic waste streams 

l biowaste and other source-separated organic waste streams 
* the organic fraction of mixed waste obtained through mechanical separation 
* dewate+ sewage sludge 
l other organic waste streams, including non-recyclabfe paper, market waste, industrial waste 

etc... 

* Digester loading : 40 to 20 kg CQD/mS,-,day 
l Temperature range : 50 to 58°C 
l Retention time in the digester : d5 to 30 days 
a Biogas production : 100 to 200 ms of biogas per ton of waste 
* Electricity production : 170 to 350 kWh per ton of waste 

OWS NV - Dok Noord 4 - 8-9000 Gent l Betglum 
www.ows.be + tel. +32 9 2330204 l fax +32 9 2332825 
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The ORANCO process is a one-step process. The complete anaerobic process takes pface in 
the same digester volume. This results in a simple operation of the process and increases the 
reliability of the installation because it is less complex then a multi-step system. 
The ORANCO process occurs at thermophilic operating conditions (SO-SPC). Tests have 
proven that the biogas production, and the related energy production, is higher than obtained 
by mesophilic temperatures (30-35°C). This high temperature, which is the same in the 
complete digester and throughout the process, leads atso to a kill off of the pathogens and 
weed seeds in the material. 
The fresh material is intensively mixed with inocufum before it is brought into the digester. This 
patented external mixing system makes a good controlling of the mixing possible. Therefore 
it is not necessary to mix the substrate in the reactor itself. There are no mechanical parts 
inside the reactor. This stationary aspect makes the digester design simpfe and reliable. 
The high mixing ratio of residue with fresh material leads to a quick-biodegradation of the waste 
with high degradability. 
The DRANCO process allows big fluctuations in the dry matter content of the input material. 
During the DRANCO process the total solids content spontaneaousty adjusts to the input 
material. 

Demonstration plants 

Citv. vear County 
Ghent. 1984 Belgium 
Bogor, 1986 Indonesia 
Florida, 1989 USA 
Graz, 1990 Austria 
Kagoshima, 1998 Japan 
Yaku, 2001 Japan 

Full-scale ptants 

City, year 
Brecht I, 1992 
Salzburg, 1993 
Bassum, 1997 
Aarberg 1998 
Kaiserslautem, 1999 
Villeneuve, 1999 
Brecht II, 2000 
Alican te, 2003 
Rome, 2003 

Country 
Belgium 
Austria 
Germany 
Switzerland 
Germany 
Switzerland 
Belgium 
Spain 
Italy 

Caoacity 
60 ms 
30 m3 
? ms 
5 m3 
30 m3 
30 m3 

Tvoe of waste 
Mixed waste / biowaste 
Market waste 
Mixed waste 
Mixed waste 
Manure / organic waste 
Manure / organic waste 

CaDacitv 
20,000 f/y 
20,000 t/y 
13.500 t/y 
11,000 t/y 
20,000 t/y 
10,000 t/y 
50,000 t/y 
30,000 t/y 
40,000 t/y 

Twe of waste 
Biowaste /waste paper 
Biowaste 
Grey waste 
Biowaste 
Grey waste 
Biowaste 
Biowaste / waste paper 
Mixed waste 
Mixed waste 

OWS NV. Dok Noord 4 - 8-9000 Gent l Belgium 
.L.W we ce - tel. +32 9 2330204 * fax +32 9 2332825 
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Location : Brecht, Belgium {near Antwerp) 
Cap~xity : 20.000 tons of biowaste per year 

Digester volume : 300 m5 
Start-up : July 1992 

Realization time : March 1991- June 1992 
Client : IGEAN 

OWS NV l Dok Noord 4 l B-9000 Gent 0 Belgium 
wwmmbe - tef. +32 9 2330204 l fax +32 9 2332825 
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Flow sheet of the DRANCO Plant Becht I (Be!qium) 

PUSHING FLOOR 

WSING 
wrm” 

.-% i. - 

Emu%“1 10 
wasl.3 waler 

Trea1meti Phi 

VIBfZATIffi SIEVE 
izmm 

AEROBIC 
MATURATION 

Vibrating sieve for compost refining. 
In the front at the fight the centrifuge 

The Humotex dividing system in the aerobic 
maturation hall. 

OWS NV. Ook Noord 4.8-9000 Gent - Belgium 
w.w ows be * tel +32 9 2330204 . fax +32 9 2332825 
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CHARACTERISTICS OF INCOMING BIOWASTE 
Total Solids (TS) : 40% 

Volatile Solids (VS) on TS : 55% 
C/N-ratio : 20 

Composition (on wet weight basis) : 
Garden waste : 75% 
Kitchen waste : 30% 

Wet paper : 30% 
l,ndustrial waste : 3,5% 

Impurities : 1,5% 

PROCESS PARAMETERS 
Loading : 7 - 14 kg VS/msce.day 

Biogas production : 90 - 120 NmYton input 
Biogas productivity : 4 - 8 Nti/mswti,.day 

Methane content : 50 - 60 % 
Retention time : 15 - 25 days 

TS-content in the digester : 28 - 40 % 1 

QUALiTY OF THE COMPOST 
Total Solids (TS) : 57,8% 

Volatile Solids o/S) on TS : 37,4% 
pH : 7,9 

Salt centent : 1 ,I mS/cm 
Ammonium nitrogen : 215 mg/l Humotox 

Nitrate nitrogen : 53 mg/l Humotex 
Total nitrogen : 0,82% 
Heavy metals : below standards 

Fertilization value : high for P, moderate for K, Ca and Mg 
Weed seeds : none 
Phytotoxicity : none 
Applications : soil conditioner, potting substrate 

OWS NV l Dok Noord 4 * S-9ooQ Gent - Selglum 
wwwxws.be - tel. +32 9 2330204 l fax +32 9 2332825 
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_ -~-~~ ~ -~~ _-_I__ 

INPUT IN REACTOR & BlOGAS PRODUCTION 
-DRANCO PLANT BRECHT I- 

30 

25 

11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 

Week (I 999) 

Im Reactor Input - Bioaes Production) _~ .~ ____~~._~ - --. --. -___- 

WASTE TREATED PER OPERATING YEAR 
-DRANCO PLANT BRECHT I- 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 

Operating year 

OWS NV * Dok Noord 4 - B-9000 Gent - Belgium 
A-.w ows be * tel. +32 9 2330209 - fax +32 9 2332825 
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I 

totition : Bergheim-Siggelwiesen, Austria (near Salzburgf 
Capacity : 20,000 tons of biowaste per year 

Digester volume : I.800 mS 
star&up : December 1993 

Realization time : 16 months 
Client : Salzburger Abfaffbeseitigung Gesellschafl (SA3) 

OWS NV * Dok Noord 4 l B-9000 Gent - Belgium 
www.owB,be l tel. +32 9 2330204 l fax +32 9 2332825 
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Organic Wme Systems 

Flow sheet DRANCO Plant in Sabbur-q (Austria) 

i DOSING UNIT 
L------.. .--. 

I LANDFILL GAS 
I 

DRANCO GAS ENGINES + ELECTRICITY 
DIGESTER GENERATORS 1.6 NW 

Press wsrer to waste 
water treatment 

Gas storage and flare for biogas and landfill gas. II 
the front at the right the desulphurization unit for 

landfill gas. 

7 

Screw press for dewatering of the residue. 

OWS NV. Oak Noord 4. B-9000 Gent * Belgium 
.vwv+ ows be * tel. +32 9 2330204 * fax +32 9 2332825 
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CWWACTERISTICS OF INCOMING BKWVASTE 
Total Sotids (T’S) : 31% 

Volatile Solids (VS) on TS : 70% 
C/N-ratio : 19 

Composition (on wet weight basis) : 
Garden waste : 20% 
Kitchen waste : 635% 

lndustriat waste : 15% 
Impurities : 1,5% 

PROCESS PARAMETERS 
Loading : 5 - 8 kg VS/m3reati,.day 

Biogas production : 120 - 170 NmYton input 
B&gas productivity : 3 - 5 Nms/msW,day 

Methane content : 50 - 65 % 
Retention time : 20 - 3O’days 

TS-content in the digester : 18 - 26 % 

QUALtN OF THE COMPOST 
Level of maturity : V 
Total Sofids (TS) : 53 % 

Volatile Solids (VS) on TS : 43 % 
Kj-N on TS : 1,9% 

pH: 7,7 
Salt content : 0,7 mS/cm 

Chrome : 37 mg/kg TS 
Nickel : 24 mg/kg TS 

Copper : 53 mglkg TS 
Zinc : 200 mg/kg TS 

Cadmium : <I mg/kgTS 
Lead : 44 mglkg TS 

UWS NV l Dok Noord 4 l B-9000 Gent - Belgium 
www.ows.ba l tel. +32 9 2330204 t fax +32 9 2332825 
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Organic Mlaste Systems 
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INPUT IN REACTOR & B1OGAS PRODUCT1ON 
-DRAM20 PLANT SALZWRG- 

600 
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Week (2000) 

20 

15 

10 
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133 Reactor input - Biogas Production 1 

WASTE TREATED AND BIOGAS PRODUCED PER YEAR 
-DRANCO PL4NT IN SALZBURG- 

3.200 

2 400 

1 600 

1995 1996 1997 1998 $999 2000 

Year 
F 

i- 

1 

1 
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OWS NV - Dok Noord 4 - B-9000 Gent - Belgium 
.:LCVI CSICS be - tel ~32 9 2330204 * fax +32 9 2332825 
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Location : Bassurn, Germany 
Capacity : 13.500 tons of grey waste per year 

Digester volume : 1.200 mJ 
start-up : June 1997 

Realization time : May 2996 - June 1997 
Client : AbfalNli~chaftsGesellschaft mbH {AWG) 

QWS N V  l Oak Noord 4 l EWOW Gent l EeQittm 
iwm.ws.be * tel. t32 9 2330204 * fex *32 9 2332825 
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BC?GLS WSFILYERING 

S?UtM 
GENERATOR 

The gas storage and fiare. 

OWS NV. Dok Noord 4 ~8-9000 Gent. Belgium 
avw ows be - tel +32 9 233#204 - fax +32 9 2332825 
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DIGESTION MASS BALANCE 
Basis Exploitation performance 

1 Case I 1 Case II $998 1 1999 

Grey waste (< 40 mm) 
Paper waste 
Paper sfudge 
Binwaste 

----- _* -_-. \..--.- ---- - ., -_--- 
tttal inn& 1 18.700 1 18. Tc,. ‘-‘r-- .-__ - -  -__ 

I 

OUTPUT 
-- Residue 1 16.?00 1 r16.700 1 9.500 &,S 11.600 1 653 
Biogas 1 2.000 1 2.000 1 1.600 14,4 2.000 1 14,7 j 
Total output 1 Y8.700 1 ‘18.700 

Parameter 
Water content 

WASTE GtiARACTERiSTtCS WASTE GtiARACTERiSTtCS 
Unit Grev waste I Paaer waste 

1 -- -- 

Totaf Solids % 55-60 I 45-65 
Volatile Solids (VS) on TS % 43-50 
TOC 1 % 21-25 

C/N-ratio 

PROCESS PARAMETERS 

OWS NV l Dok Noord 4 + B-9(100 Gent l Belgium 
www.owe.be l tel. +32 9 2330204 * fex 432 9 2332825 
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Organic Waste Systems 
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’ $J 20 000 

4 15000 

/ 
10 000 

I 5 000 

I - 

OWS NV - Dok Noord 4 - 8-9000 Gent * Belgium 
A-.\\+ ows be * tel +32 9 2330204 * (ax +32 9 2332825 

BKIGAS PRODUCTKIN (200-l) 
- DRANCO PLANT BASSUM - 

I ~~- t 5o 
kct+cecti++-++tt+i-: : : ! I : : ; : : : I : tiv"'L""1 - 

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 

Week 

17 Biogas production -+ Biogas production I ton input --- _.~ _ 
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, 

Location : Aarberg, Switzerland 
Capacity : I? .OUO tons of biowaste per year 

Digesfer volume : I .500 nP 
start-up : January 1998 

Realizatiofl time : August 1996 - December 1997 
Client : Verg&ungsanlage Seeland AG (VEGAS) 

OWS NV l Dok Noord 4 0 &9000 Gent l Belgium 
www.ows,ba l tel. +32 9 2330204 l fax +32 9 2332825 
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Organic Ware Systems 

SHREDDER 

Polymer 
Solution 

SlEVE 
IOllI~ 

I’&-&ATER AEROBIC 
MATURATION 

OWS NV * Dok Noord 4 * f3-9000 Gent * Belgrum 
www ows be - tel +32 9 2330204 * fax +32 9 2332825 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:17:39:42



Location : Villeneuve, Switzerland 
Capacity : 10.000 tons of biowaste per year 

Digester volume : 940 ms 
start-up : February 1999 

Realization time : January 1998 - February 1999 
Client : SA Compost Chablais-Riviera 

OWS NV l Dok Noord 4 l S-9000 Gent l Belgium 
www.aws.be l tel. +32 9 233Mil4 l fax +32 9 2332825 
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Organic Waste Systems 

PUSkNC 
FLOOR 

Flow sheet DRANCO Plant Weneuve (Switzerland) 
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Organic Was& Systems 

Location : Brecht, Belgium (near Antwerp) 
Capacity : 50.000 tons of biowaste per year 

Digester volume : 3.250 rn= 
Start-up : January 2000 

Realization time : July 1998 - December 1999 
Client : IGEAN 
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Organic Wuste Systems 

Comminuting drum for the selective reducing of the 
incoming waste. 

At the back of the aerobic maturation hall. 
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Organic Waste Systems 
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FLOW SHEET WASTE WATER TREATMEiVTPLAMT DRANCO BRECHT 

COMPOSITION INPUT WASTE WATER TREATMENT / m;;-/-j 
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Fall5 

location : Alicante, Spain 
Capacity of the plant : 420.000 tons of mixed waste per year 

Capacity of the digestion part : 30.000 tons of mixed waste per year 
Digester volume : 2.600 ms 

start-up : Plafined for 2002 
Client : Ingenietia Urbana S.A. (group CESPA) 
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7 

COMPOST 

Location : Rome, Italy 
Capacity of the digestion part : 40.000 tons of mixed waste per year 

Digester volume : 3.200 ms 
Start-up : Planned for 2002 

Client : E. GIOVI S.r.1. {group SORAIN CECCHINI) 

OWS NV. Dok Noord 4 l B-9000 Gent * Belgium 
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