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PREFACE

Nothing is more constant than change! The handling of organic residual materials is currently
experiencing the truth of this rule. As | was asked by the city of Tunis 18 years ago to
examine the question if it was reasonable to establish the composting of waste, | certainly had
to answer “yes’ but the farmers refused the application of composts. So the project was filed.
Last year the Tunisian agriculture demanded actively the composting of the city’s organic
wastes as they needed urgently compost for the cultivation of plants, basically to improve the
capacity of soilsto detain water thus reducing water consumption and to decrease soil erosion.
What an important revision of opinions. Produced amounts of compost increased by the factor
250 within the last 18 years in Europe. What a change.

At the same time it could be observed that the focus of scientific investigations was shifted
from pure technical aspects to new topics such as possible compost applications and compost
quality assurance. This is essential as only best compost qualities, safe and deliberately
produced, find aready market. As the farmers understood the benefits of compost application,
the compost producers have to grasp that only high qualities will satisfy consumers thus
guarantee constant sales.

| reviewed the programs of the past conferences prior to the ORBIT 2003 and they reflect this
development exactly. The ORBIT has been an open forum since its onset for topics related to
biological waste treatment, though the focal points have shifted from the technique to the
application. Plant engineering and construction were dominant in the beginning, though the
ORBIT conference 2001 in Seville was already focused on quality assurance and application
themes. The ORBIT is here atrend setting event.

A further novelty can be observed. The spectrum is widening. Composting has possessed a
dominating position during the last conferences and now anaerobic techniques have gained
ground. This development can be stated worldwide and the current ORBIT 2003 stays abreast
of these changes.

Nothing is more constant than change. New topics, and moreover, a new region can be
experienced with the ORBIT 2003 conference. This regional component, besides the
internationality, is brought in by this year’s partner, the Murdoch University. | wish to express
here my sincere thanks to the Murdoch University for organizing this conference. | would
also like to acknowledge Waste Management Board of Government of Western Australia, the
Co-operative Research Centre for Environmental Biotechnology (EB CRC), the City of
Stirling and Atlas Group for providing some sponsorship for the conference.

| wish all participants interesting experiences and lots of discussions. | hope that all readers of
the proceedings might find useful information and invite all to communicate with the authors.

Weimar, April 2003

W. Bidlingmaier



Proceedings of ORBIT 2003

LOCATION OF PAPERSABSTRACTSIN PROCEEDINGS

SESSION TITLE PROCEEDINGS
Plenary Part |
W1-A Technologies and design for composting process -| Part |
W2-A Technologies and design for composting process -I| Part |
W3-A Characterisation of composting process Part |
W1-B Anaerobic Digestion — | Part |
W2-B Anaerobic Digestion — 11 Part |
W3-B Biosolids Management Part |
W1-C Decision Making in Waste Management Part |
W2-C Degradation of Xenobiotics - Part 11
W3-C | Site Remediation and rehabilitation Part I
W1-D Quality of residues - Part |
W2-D Quality of residues — I Part |
W3-D Compost Utilisation — crop yields Part |
T1-A Technologies for anaerobic digestion - | Part |
T2-A Technologies for anaerobic digestion - 11 Part |
T3-A Management of composting process Part |
T1-B Pathogens Part |
T2-B Emissions from processing facilities - | Part 11
T3-B Emissions from processing facilities - 11 Part 11
T1-C Decentralized Treatment Part 11
T2-C Degradation of of Xenobiotics - I Part 11
T3-C Management of Solid Waste Part |
T1-D Application of residues- Nutrient Dynamics in the Part |
Environment
T2-D Compost Utilisation - | Part |
T3-D Compost Utilisation - 11 Part |
F1-A Modelling and Process Control - | Part 11
F2-A Modelling and Process Control - 11 Part 11
F1-B Compost Utilisation - |11 Part |
F2-B Sustainable Landfill Management Part 11
F1-C Management of by-products from agro-processing Part 11
industries - |
F2-C Management of by-products from agro-processing Part 11
industries - 11
F1-D Organic Recovery — Global Status Part 11
F2-D Organic Recovery and Management in Australia Part I
Posters Part |1




Proceedings of ORBIT 2003 i

TABLE OF CONTENTS

PART |

PLENARY SESSIONS

CONCEPTS FOR A DECENTRALIZED TREATMENT OF WASTE AND
WASTEWATER
R. Stegmann, J. Heerenklage, M. Ritzkowski and D. ZUraWsKi ...........ccccvueereeeeicieeenieeesieeesieseseeesenens 1

MANAGEMENT OF WASTESIN SPACE
DaVid CRYNOWELN ..ottt sttt sb e ae e et e e b e e san e e b e e neennneenneas 12

BIOLOGICAL TREATMENT OF SOLID WASTES IN ECONOMICALLY
DEVELOPING COUNTRIES
LuisF. Diazand Linda L. EQQEITN .........ooiiiiieieeeeeee e 14

SUSTAINABLE COMMUNITY DEVELOPMENT AND CARBON BASED
HORTICULTURAL PRODUCTION
(R o= U1 TR 24

SESSIONSW1-A & W2-A
TECHNOLOGIESAND DESIGN FOR COMPOSTING PROCESS-I, |1

DESIGN METHODOLOGY FOR SUSTAINABLE ORGANIC WASTE
TREATMENT SYSTEMS
Hamelers H.V.M., AL H.M. Vegken and W.H. RUIKENS. ........o i ittt e e e e eeeanan A

THE UR-3R FACILITY: A FULLY INTEGRATED APPROACH TO MUNICIPAL
SOLID WASTE MANAGEMENT
Seve La Brooy, David Sngh and JOhN LaWSON ..........coueiiiiiieiiieieesee et 47

ENVIRONMENTAL AND CONSUMER-FRIENDLY MSW MANAGEMENT IN A
RURAL AREA. CASE HANKASALMI
LiiSa KOKKO @Nd Kari HEANMNINGN .ottt e e et e e e et e e e e eeeeeeeeen e e eeeaeeeeennnnn 57

ELEMENTAL SULPHUR AS pH REGULATOR IN A COMPOST PREPARED
WITH OLIVE OIL INDUSTRY WASTES
Roig, A., Cayuela, M.L., Bernal, M.P and SAnchez-Monedero, MLA. ........cccoooveieecee e 67

LOWERING HEAVY METAL CONTENT IN COMPOST WITH PERCOLATION-
TECHNOLOGY —RESULTS OF A STUDY ON MASS AND SUBSTANCES FLOW
BALANCESAT ISKA®-TREATMENT PLANT IN GERMANY

Heike Santen and KIQUS FTICKE. .....uuueiiii ittt e e e e e e e e e e e e e e e snnaes 75

DESIGN OF PASSIVELY AERATED COMPOST SYSTEMS ON BASIS OF
COMPACTION-POROSITY-PERMEABILITY DATA
Adrie Veeken, Joan Timmermans, Gabor Szanto and Bert Hamaler's.......oovveeeeeeeee e 85



iv Proceedings of ORBIT 2003

SESSION W3-A
CHARACTERISATION OF COMPOSTING PROCESS

THERMAL COMPOST HYGIENISATION — TYPICAL TEMPERATURE COURSES

OF NORMAL OPERATING BIOWASTE COMPOSTING PLANTS
Jirgen Martens and Werner BidliNGMaAIEN .........cceoieiiiieiiiiie et 97

CHARACTERIZATION OF AN INTENSIVE ROTTING TUNNEL PROCESS BY
MASS AND WATER BALANCES AS WELL AS THE CONSUMPTION OF
ELECTRICITY

Mirko Wilms, Andreas Maile, Annette Ochs and Renatus WIAMaNN..........evvvvvevveeeeeereeeeeereeeeeeeeeeeeenns 109

A RESIDENTIAL BLACKWATER AND MUNICIPAL SOLID WASTE
TREATMENT SYSTEM —SAFETY ISSUES AND RISK MANAGEMENT
A. Panikkar, S. Shrestha, P. Hackney and S RIlEY .........coocveiiciiiiiie e 118

SESSIONSW1-B & W2-B
ANAEROBIC DIGESTION - I, Il

ANAEROBIC COMPOSTING FOR RECOVERY OF NUTRIENTS, COMPOST,
AND ENERGY FROM SOLID WASTES DURING SPACE MISSIONS

David Chynoweth, Patrick Haley, John Owens, Art Teixeira, Tim Townsend, Qiyong Xu, and
HONG-LIM CROI ... ettt bt be et e et e e nneenaneen 126

PILOT PLANT INVESTIGATIONS INTO THE ANAEROBIC DEGRADABILITY

AND DRAINABILITY OF SEWAGE SLUDGE USING SELECTED SUBSTRATES
Michaela Krupp, Renatus Widmann, K.-Georg Schmelzand Anja Reipa..........ccoocveveeiieniienicniens 136

INVESTIGATIONS FOR DETERMINATION OF MINERAL CONTENTS IN BIO-
WASTE AND ANAEROBIC DIGESTION
Martin Kranert, Susanne Graul and Kai HillEhr€Cht ...........euvvviiviiiiiiiiiieiieevviveseeeeeeeeseeesessssssssessneens 145

ORGANIC WASTE DEGRADATION IN COLD CLIMATES - 5 YEARS

EXPERIENCE WITH A MEDIUM SIZE BIOCELL
Ketil Haarstad, Henrik Lystad, Ove Bergersen, Jan Petter Hammer and Bjegrn @ivind @stli............. 155

ACCELERATED MUNICIPAL WASTEWATER SLUDGE DIGESTION UNDER
BIOSULPHIDOGENIC CONDITIONS- THE EFFECT OF SULPHIDE ON a- AND
FGLUCOSIDASE ACTIVITY

Brett |. Pletschke, Shaun D. Watson, Chris G. Whiteley and Peter D. ROSE..........cccovviieriieiicnienns 163

EFFECTS OF ORGANIC ACID ON BIOLEACHING OF HEAVY METALS FROM

ANAEROBICALLY DIGESTED SLUDGE
LCTUI O = 0o I VA G T o oo S 169



Proceedings of ORBIT 2003 v

SESSION W3-B
BIOSOLIDS MANAGEMENT

DNA FOR BIOSOLIDS MANAGEMENT: A NEW ERA?
Mullins Debra, Lepesteur Muriel, Toze Smon and Goen E HO. ........cooovevcieeien e 176

BIOSOLIDSIN WESTERN AUSTRALIA —WANTED NOT WASTED
Nancy Penney, lan Dumbrell, Deborah Pritchard ...........ccccceeiiiei i 184

BIOPROCESSING OF SEWAGE SLUDGE FOR SAFE RECYCLING ON
AGRICULTURAL LAND
Jens Ejbye Schmidt, Nina Christensen,and Irini Angelidaki ..........ccccooceeiiieeicie s, 193

SESSION W1-C
DECISION MAKING IN WASTE MANAGEMENT

MAKING GOOD WASTE MANAGEMENT DECISIONS
David Annandale, Ross Lantzke and Michael SKiNN.........oooovvvieiiiiei 204

IS FOOD WASTE MACERATION LESS ‘SUSTAINABLE  THAN

ALTERNATIVES?
Robert Kijak and DaVid IMOY .........cooiiiiiiieiie ettt sn e nnneeneas 212

SINGLE BIN RECYCLING- THE FUTURE OF RESOURCE RECOVERY
VL= TV = o TSRS URP PRSI 222

SESSIONSW1-D & W2-D - QUALITY OF RESIDUES- I, Il

COMPOST QUALITY RELATED TO PRODUCT UTILIZATION IN NORWAY
Aasmund Asdal and Tor ArVid Bral@nG.......c..eeeeoee oottt e e e e e e e e e eee e e e eeeeeeennnan 230

MOBILITY AND FATE OF ENDOCRINE DISRUPTING COMPOUNDS (EDCS) IN
SOIL AFTER APPLICATION OF SEWAGE SLUDGE TO AGRICULTURAL LAND
Dirk Vogel, Martin Gehring, Lars Tennhardt, Diethelm Weltin and Bernd Bilitewski....................... 241

STUDY OF STORAGE INFLUENCE ON EVOLUTION OF STABILITY AND
MATURITY PROPERTIES OF MSW COMPOSTS
Freitas Morais M.-Christine and Cunha Queda A. Cristing...........ccccvevieeiieeesiee e 251

CORRELATIONS BETWEEN ENZYMATIC ACTIVITIES AND
PHY SICOCHEMICAL/CHEMICAL CHARACTERISTICS OF MSW COMPOSTS
DURING CONTROLLED STORAGE

Freitas Morais M.-Christin and Cunha Queda A. CriStina..........ccccceeerieeiieeesiee e svee e 260

USE OF THE HOT WATER PERCOLATION (HWP) METHOD FOR COMPOST
ANALY SIS
Gyorgy Fuleky, Dénes Kovacs, Lasz6 Aleksza and SANAOr DEX .......ccveeveevieeiiecieesie e 267

TEST METHODS FOR CHARACTERISATION OF THE BIOLOGICAL
STABILITY OF PRETREATED MSW
Tanja Scheelhaase and Werner BidliNGIMaAIET .........cocveiiiiiiiiieie e 276



Vi Proceedings of ORBIT 2003

SESSION W3-D
COMPOST UTILISATION - CROP YIELDS

THE KASSEL PROJECT - USE AND RECOVERY OF BIODEGRADABLE
POLYMER PACKAGING
Matthias Klauss and Werner BidliNgIMaAIEY .........ccooiiiriieiieiieeeesiee et 286

EFFECTS OF SOIL TILLAGE DEPTH AND CROP RESIDUES INCORPORATION

ON YIELDS AND QUALITY OF WINTER WHEAT (Triticum durum Desf.) IN
CONTINUOUS CROPPING

Maiorana Michele, Convertini Grazia, Ferri Donato and Montemurro Francesco .............ccccuvveee.. 295

USE OF COMPOST IN VEGETABLE PRODUCTION
P. O'Malley, R. Paulin, K. WAIKIiNson and T. FIaVE ..........ccoe i 304

SESSIONST1-A & T2-A
TECHNOLOGIESFOR ANAEROBIC DIGESTION -1, 11

SEQUENTIAL BATCH ANAEROBIC COMPOSTING OF MUNICIPAL AND
SPACE MISSION WASTES AND BIOENERGY CROPS
David P. Chynoweth, Jose R. Sfontes and, Arthur A. TEIXEITaA........ccccveevieeeiiee e 317

3A-BIOGAS; THREE STEP FERMENTATION OF SOLID STATE BIOWASTE FOR
BIOGAS PRODUCTION AND SANITATION
Horst Mueller, Oliver Schmidt, Anton Daxl and Johann Bergmair............coceevceeveenieniiennieenie e 327

EFFECT OF DIRECT THERMAL PRE-TREATMENT ON ANAEROBIC
DIGESTION OF MUNICIPAL SOLID WASTES
P.K. Pratap Chandran, R. Saravanan and S. Renganarayanan..............ccceeeerreenieeneesnesnieeseesneens 333

APPROPRIATENESS OF THE SEQUENTIAL BATCH ANAEROBIC
COMPOSTING (SEBAC) TECHNOLOGY AS A TREATMENT METHOD FOR
ORGANIC WASTE IN MAURITIUS

Romeela Mohee and T. RAIMJEAWON..........eoiiiiieeiie ittt s e sneeneneens 341

PERFORMANCE OF A RESIDENTIAL SCALE PLUG FLOW ANAEROBIC
REACTOR FOR DOMESTIC ORGANIC WASTE TREATMENT AND BIOGAS
GENERATION

RAJENAIA KUIUD ..ttt b ettt e b e s et e e b e e s ae e sateebeenneenaneens 351

ADAPTATION AND IMPLEMENTATION OF AN ANAEROBIC DIGESTION
PLANT FOR THE TREATMENT OF ORGANIC MUNICIPAL SOLID WASTE IN
THAILAND

Antje Klaul3-Vorreiter, Kanoksak Eam-o-pas, Walter Danner and Werner Bidlingmaier.................. 360



Proceedings of ORBIT 2003 Vii

SESSION T3-A
MANAGEMENT OF COMPOSTING PROCESS

BEST MANAGEMENT PRACTICES FOR HORSE MANURE COMPOSTING ON
SMALL-FARMSIN MONMOUTH COUNTY/NEW JERSEY (USA)
Uta Krogmann, Michael L. Westendorf, Barbara F. Rogers and Paul V. Romano.............c.cccoeveenen. 366

COMPARISION OF THE N-CONTENTS OF SUBSTRATES DURING
COMPOSTING IN FACILITIES WORKING WITH DIFFERENT TECHNOLOGIES
INa KOrner and RAINET SLEOMABINN .......oouiiiiieiieiteeiee ettt sie ettt sb e sbe e sie e s e e sbeesanesnneeneas 375

DOWN-SCALING A LARGE COMPOSTING PLANT TO PILOT-SCALE FOR
SYSTEMATIC RESEARCH
Sundberg Cecilia and JONSSON HAKAN...........cccvcveeriereiiieteisiesee e ss s s s s s ssesenenas 388

SESSION T1-B
PATHOGENS

PUBLIC HEALTH IMPLICATIONS OF SALMONELLA REGROWTH IN
COMPOSTED BIOSOLIDS
J Sdhu, RA. GIDDS ANA GLE. HO . 398

STRATEGIES FOR THE SAFE USE OF POULTRY LITTER IN FOOD CROP
PRODUCTION
Dean Harapas, Bruce Tomkins, Kevin Wilkinson, Peter Franz and Robert Premier ............cc.......... 404

ALKALINE STABILIZATION OF PIG MANURE USING COAL FLY ASH AND
LIME
Wong Jonathan Woonchung and Hema JAagadeesan ...........c.eevevreerieenienie s 412

SESSION T3-C
MANAGEMENT OF SOLID WASTE

IMPLEMENTATION OF A COMPOSTING PILOT
PLANT IN PHNOM PENH, KINGDOM OF CAMBODIA
Antje Klaul3-Vorreiter, Sam Phalla, Dettlev Gutjahr and Werner Bidlingmaier...........cccccevveriieennen. 422

MUNICIPAL SOLID WASTE MANAGEMENT FOR SUSTAINABLE
DEVELOPMENT: PRINCIPLES AND POLICY INSTRUMENTS
RS 1L 1= 0 (= 18 10 TR 431

EU AND UK SANITISATION REQUIREMENTS FOR THE BIOPROCESSING OF
MUNICIPAL BIODEGRADABLE WASTE WITH RESPECT TO MATERIALS OF
ANIMAL ORIGIN

Efstathios K. Papadimitriou, Edward |. Sentiford, Luis F. Diaz and loannis E. Alexiou.................. 442



Viii Proceedings of ORBIT 2003

SESSION T1-D
APPLICATION OF RESIDUESNUTRIENT DYNAMICSIN THE
ENVIRONMENT

N DYNAMICS IN A LONG TERM FIELD EXPERIMENT AFTER 3 YEARS OF
COMPOST APPLICATION: VARIATION WITH COMPOST ORIGIN

S Houot, J. Da-Slveira, B. Gabrielle, S Génermont, J. Michelin, J.N. Rampon and M. Le

RN Loz =0T = 7= Lo S 453

BIOLOGICAL PROCESSING OF ORGANICS: THE FATE OF LEAF LITTER IN
THE NATURAL ENVIRONMENT
A. J. McComb, S Qiu, R W. Bell and J. A. DAVIS.......cociiiiiiieiiiieee ettt snre e e 464

COMPOSTING OF LOCAL ORGANIC BY-PRODUCTS FOR USE AS A SOIL
AMENDMENT IN QUARRY RECLAMATION IN GREECE
Katia Lasaridi and SamatisS SAMBHAGIS?..........ooveveeeeeeeeeeeeeeeeeeeeeeeeeeeseee e eeeeeeseeeereesseesesereeseneans 471

SESSIONS T2-D, T3-D & F1-B
COMPOST UTILISATION -1, I1, 111

THE IMPACT OF COMPOSTED ORGANICS IN SUSTAINING AGRICULTURE
DAVIA A. BEUDIOOK. ... .ot ettt e e et e e ettt e e e e e e e eeeeea s aaeeeeeeeeeeanaaeeeeeeeeeennaaeees 481

THE FERTILISING EFFECT OF COMPOST AND ANAEROBIC DIGESTION
RESIDUES FROM SOURCE SEPARATED HOUSEHOLD WASTE
Kalle Svensson, Monica Odlare and MIKAEl Pl ...........uuveevieiiiiiiiiiiiieieiieeeeseeeessesssssssessssresessseseeeee.. 490

PLANT PROTECTION FROM PHYTOPARASITIC NEMATODES AND
IMPROVEMENT OF SOIL PROPERTIES BY COMPOSTED OLIVE MILL WASTE
APPLIED IN A MEDITERRANEAN AREA

Convertini Grazia, Montemurro Francesco, Sasanelli Nicola, D’ Addabbo Trifone and Ferri

EFFECT OF LONG TERM COMPOST UTILISATION ON SOIL QUALITY OF
CITRUS ORCHARDS IN SOUTHERN ITALY

Sefano Canali, Alessandra Trinchera, Francesco Intrigliolo, Letizia Pompili, Luigi Nisini,
Sefano Mocali, Alberto Alianello and Biagio TOITiSI ......ceviveeiieeecee e 505

MSW - COMPOST APPLICATION IN MEDITERRANEAN SOILS: EVALUATION
OF AGRONOMIC EFFECTS AND ENVIRONMENTAL IMPACT
Montemurro F., Ferri D., Convertini G. and Maiorana M. ............eueeevereeeeeeeeeeeierereeseessseseseesssseseeen. 515

INTEREST IN COMPOST AS A SOURCE OF ORGANIC MATTER TO RESTORE
AND MAINTAIN PHYSICAL PROPERTIES OF FRENCH SOILS : EFFECT ON
SANDY SOILS

M. Le Villio Poitrenaud, C. Chenu, D. Arrouays, N. Saby and J. Daroussin,..........cccccceevcveeesveesnnnen. 522

AN INNOVTIVE LOW COST TECHNOLOGY FOR THE PURIFICATION OF LOW
POLLUTED LANDFILL LEACHATE CONSISTING OF COMPOST FILTER AND
CONSTRUCTED WETLAND

E.- Peter Kulle and, W. BidliNGIMAIET ...........coiiieeiiiieiiee et see st se e st e e snte e e snaeesnnees 532



Proceedings of ORBIT 2003 iX

RECY CLED ORGANICS & STORMWATER TREATMENT
| Ao 0 Y IR 541

NEW INSIGHTS INTO THE SUPPRESSION OF PLANT PATHOGENIC FUNGUS
(PHYTOPHTHORA CINNAMOMI) BY COMPOST LEACHATES
J. Sdhu, N. Lee, R. Cord-Ruwisch and G. Hardy...........ccccccviiieeiiii i 543



X Proceedings of ORBIT 2003

PART 11

SESSIONSW2-C& T2-C
DEGRADATION OF XENOBIOTICSH, 11

PROCESS STABILITY IN LABORATORY CONTINUOUS STIRRED TANK
REACTORS AFFECT ANAEROBIC DEGRADATION OF LAS
Lars Torang, Monica Alvarez Pérez, Jens Ejbye Schmid and Irini Angelidaki...........ccccoeeveeiieinnens 546

ELIMINATION OF ESTROGENIC ENDOCRINE DISRUPTERS FROM
LABORATORY-DERIVED SEWAGE SLUDGE BY MEANS OF SIMULTANEOUS
AEROBIC SLUDGE STABILISATION

Martin Gehring, Lars Tennhardt, Dirk Vogel, Diethelm Weltin and Bernd Bilitewski ...................... 553

LOSSES OF 4-NONYLPHENOLS, PHTHALATES, AND PCBS DURING DRYING
AND COMPOSTING OF SEWAGE SLUDGE
R. Gibson, R. Canet, E. Padgett, M-J Wang, L. Gove, J.M. Lopez-Real and A.J. Beck...........ccoceueeee 563

OCCURRENCE AND ELIMINATION OF SELECTED NATURAL AND
XENOBIOTIC ENDOCRINE DISRUPTING COMPOUNDS (EDCS) DURING CO-
FERMENTATION OF SEWAGE SLUDGE, YARD WASTE, HOUSEHOLD
ORGANIC WASTE, AND COMMERCIAL BIOWASTE

Lars Tennhardt, Martin Gehring, Dirk Vogel, Diethelm Weltin and Bernd Bilitewski ...................... 564

CONTAMINATED AQUIFER REMEDIATION BY MEANS OF ZERO-VALENT

BARRIERS
By Zanetti M.C, Fiore S and GENON G.........ooiiuieeiiiie et see e see s see et sae e snre e st e e snte s e snaeesnnees 572

LABORATORY STUDIES OF THE REMEDIATION OF POLYCYCLIC
AROMATIC HYDROCARBON CONTAMINATED SOIL BY IN-VESSEL
COMPOSTING

Blanca Antizar-Ladislao, Joseph Lopez-Rea and ANQUS BECK...........couirieiiiiieiieesee e 580

SESSION W3-C
SITE REMEDIATION AND REHABILITATION

PLANT BASED REMEDIATION OF SITES CONTAMINATED WITH TOTAL
PETROLEUM HYDROCARBONS - THE NORTH AMERICAN EXPERIENCE
TEITY MCINIIYE. ... e e e e s s e e e s e e e s sn e e e s snne e e e e annne e e s nnnes 590

PREDICTION OF PHENOLS SOIL RETENTION FACTOR AND INFLUENCE ON
THE POLLUTANT DYNAMICS
Lazovic Natasa, Zanetti Mariachiara, Fiore Slvia and Genon GiUSEPPE...........cevveereereernieereesnens 592

CAN INORGANIC FERTILISER SUBSTITUTE FOR ORGANIC AMENDMENTS
IN THE REHABILITATION OF SALINE, SODIC ORE REFINING RESIDUES?
R W. Bell, N. Fletcher, M. K. S A. Samaraweera and |. Krockenberger .........ccocveeveveevceensveesnnnn, 602



Proceedings of ORBIT 2003 Xi

SESSIONST2-B & T3-B
EMISSIONS FROM PROCESSING FACILITIES- 1, |1

PRODUCTION AND RELEASE OF AIRBORNE MICRO-ORGANISMS AT
DIFFERENT KEY POINTSIN THE WASTE MANAGEMENT CHAIN.
SAnchez-Monedero M.A and SENLTOTT B . .....oeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeneeennnne 612

HYGENIC ASPECTS OF WASTE GAS MANAGEMENT AT COMPOSTING
FACILITIES
M. Schlegelmilch, T. Herold, J.Streese and R, Stegmann...........cocvveevieeeiiieeciee e 622

TECHNICAL REQUIREMENTS ON AGRICULTURAL CO-FERMENTATION
PLANTS- CHANCES AND PROBLEMS SHOWN ON CONCRETE EXAMPLES
Frauke Fruth,, Martin Kranert and Kai HIllEDrecht...........oooovveviii 638

USE OF LIFE CYCLE IMPACT ASSESSMENT TO EVALUATE BIOLOGICAL
WASTE AIR TREATMENT IN COMBINATION WITH AN ALTERNATIVE
SYSTEM

Iris Steinberg, Anke Bockreis, Clemens Rohde and Johannes Jager ..........ccvveeieenieniieenee s, 650

ODOUR EMISSIONS AND GROWTH EFFECTS OF COMPOSTS AT DIFFERENT
STAGES OF HUMIFICATION. LONG- AND SHORT-TERM KINETICS OF DRUM

AND WINDROW COMPOSTING

Kari Hanninen, Ulla Imppola, Anja Veijanen, Jenni Nykanen, Into Saarela, Arja Halinen and

N = T S Y > S 661

MONITORING OF SINGLE LEVEL BIOFILTERS USING INFRARED
MEASUREMENTS — RESULTS OF INVESTIGATIONS AT DIFFERENT TYPES

OF WASTE TREATMENT PLANTS

Anke Bockreis, Iris Steinberg and JONanNES JAGES ........ccueiiiiriierienieesie e 676

SESSION T1-C
DECENTRALIZED TREATMENT

BACKYARD OR HOME COMPOSTING OF_ BIODEGRADABLE POLYMER
PACKAGING
Matthias Klauss and Werner BidliNgIMEAIEY ..........coceiriiiiiiiieiie et 682

BIOLOGICAL TREATMENT OF BLACKWATER AND MIXED SOLID WASTE —
AN EXAMPLE OF A TREATMENT SYSTEM
PaniKKar and S RITEY .......ooiiiiieee e 692

EXPERIENCING RESOURCE MANAGEMENT -  DECENTRALISED
BIOLOGICAL TREATMENT AT SCHOOLS OF BANGKOK
Kraft Eckhard, Klaul3-Vorreiter Antje and Eam O- Pas KanoksakK ............ccccvevceriiieecieeeciee e 702



Xii Proceedings of ORBIT 2003

SESSIONS F1-A & F2-A
MODELLING AND PROCESSCONTROL -1, Il

MODELLING OXYGEN PROFILES INSIDE THE COMPOSTING MATRIX OF
MATURATION PILES
D. D. Cabarias-Vargas, P. A. Seigh and E. I. Sentiford..........cccccoviiiiiniieiieneeeesee e 712

HEAT AND MASS TRANSFERS PREDICTION THANKS TO GAS FLOW RTD
CHARACTERIZATION DURING SEWAGE SLUDGE AND BULKING AGENT
COMPOSTING IN A 300 LITER PILOT REACTOR

ATremier and A, 08 GUANTIA...........ooicriiiiiie et e e e e e e e e e e s e s bbb e e e e e e e e e seasbeneeeas 721

HYDROLYSIS RATE OF SOLID WASTE AS A PARAMETER FOR PROCESS
CONTROL OF DIGESTERS
Jan Liebetrau, Eckhard Kraft and Werner Bidlingmaier ...........cccoveiieriiiee e see e 732

FUZZYFYING THE COMPOSTING PROCESS - A NEW MODEL BASED
CONTROL STRATEGY AS A DEVICE FOR ACHIEVING HIGH GRADE AND
CONSISTENT PRODUCT QUALITY

Frank Scholwin and Werner BidliNgMaIer .........cooviiiiiiieiie et 739
COMPOSTING: CONTROL STRATEGIES FOR MAINTAINING AN AEROBIC
PROCESS

S 00 I I =T ] 0 = PSP OP PR RTRT 752

ACETIC ACID: A TOOL TO ASSESS ANAEROBIC PROCESSES
Martin Denecke and KIAUS IMICNAIKE. ..........ieeeeeeeeeee ettt e e e et e e e e e e e e e ens 762

SESSION F2-B
SUSTAINABLE LANDFILL MANAGEMENT

REDUCING AFTERCARE FOR CLOSED LANDFILLS BY CONTROLLED
WATER INFILTRATION AND/OR IN-SITU AERATION
R. Stegmann, M. Ritzkowski, K.-U. Heyer and K. HUPE ..o 770

LANDFILL AND LONG TERM EMISSION BEHAVIOUR OF MBP-WASTE
TaNja SCHEEINAASE . ...t 780

LANDFILL GAS RECOVERY USING HORIZONTAL COLLECTORS IN
THAILAND
Kanoksak Eam-o-pas and Boonma Panpradist............ccceveeiieeienieiieeieesee et 790

SESSIONSF1-C & F2-C
MANAGEMENT OF BY-PRODUCTS FROM AGRO-PROCESSING
INDUSTRIES-I, |1

ENERGY AND MASS-FLOW ANALY SIS OF WINE PRODUCTION ACTIVITIES
Dierk Hagen Muller and Jan Kai DODEIMANN...........c.oiiiiiiiiieieesiee et 795

CONCEPTS FOR THE TREATMENT OF CHICKEN MANURE:
INVESTIGATIONS REGARDING THE PRODUCTION OF AGGLOMERATS



Proceedings of ORBIT 2003 Xiii

I. Korne, E. Trevino-Garza and R, SEEOMANN........ccc.eiiiiiieiieesiie et 805

PRODUCTION AND UTILIZATION OF COMPOST FROM CITRUS WASTES OF
INDUSTRIAL PROCESSING

Tittarelli F., Trinchera A., Intrigliolo F., Calabretta M. L., De Smone C., Pierandrel F., and
REELE. ... e e e e e e e e e b e e et e e e e e e b b r e e et e e e e e e nnrrrreaaaaeean 818

THE END OF RENDERING? THE ALTERNATIVE
Joe RUIZ-AVIl@, JOBQUIN GEIVEZ ........cocueiiiiiieesie ettt sttt nnneen 827

WASTE MANAGEMENT IN A POULTRY SLAUGHTERHOUSE
Romeela Mohee and Keving RAMASAITIY. ..........oiiiiiieiiieieesiee ettt 840

VACUUM BOIL DRYING AND VACUUM BOIL EXTRACTION — NEW
APPROACHES FOR MATERIAL AND ENERGY UTILIZATION OF BIOMASS
Klaus Fricke and ChrisStina WIMET ......coooeeieeee ettt e e e e e e et e e e e e e e e e eeen e e eeeeeeeeennnnn 850

SESSION F1-D
ORGANIC RECOVERY - GLOBAL STATUS

ORGANIC WASTE MANAGEMENT IN GREECE: GEOGRAPHY, CURRENT
STATUS AND TRENDS
[ = W = 1T o | TP 852

INTERNATIONAL PARTNERSHIPS FOR SOUTH AFRICA’S DEVELOPMENT —
AN IMPLEMENTATION STRATEGY FOR SUSTAINABLE DEVELOPMENT
Berger David, Wagner Peter and Bidlingmaier WEIMES .........cccuoiiiiiienieiie e 862

THE HUNGARIAN COMPOST INDUSTRY — HISTORICAL DEVELOPMENT,
CURRENT STATUS AND FUTURE DIRECTIONS
2 v Lo Y\ L= - TP 872

SESSION F2-D
ORGANIC RECOVERY AND MANAGEMENT IN AUSTRALIA

WASTE CONTROL - LEGAL ISSUES AND RISKS ASSOCIATED WITH
PRODUCTION, DISPOSAL AND TREATMENT OF WASTE AND THE SALE OF
WASTE PRODUCTS

Y TTod g =T AV 1L o 878

ROLE OF COMPOST QUALITY STANDARDS IN SUSTAINABLE ORGANIC
WASTE MANAGEMENT
(p E L =N 0115 =0 [N TR 889

ON-FARM COMPOSTING AS AN ENVIRONMENTALLY AND SOCIALLY
SUSTAINABLE RESOURCE RECOVERY SCHEME FOR ORGANICS
N (o] gT= 1010 TSy == |- TP 898



Xiv Proceedings of ORBIT 2003

POSTER PRESENTATIONS

PIG SLURRY DEPURATION SYSTEM
Delgado M?del Mar, Porcel Miguel Angel, Miralles de Imperial Rosario, Beltran Eulalia M®, Martin
Jose Valero, Beringola Luisa and Bigeriego ManUE ...........cccooueiiiiieinie e P-1

TURNOVER OF CARBON CONSTITUENTS DURING COMPOSTING OF
SOURCE-SEPARATED ORGANIC HOUSEHOLD WASTE AT DIFFERENT
OXYGEN LEVELS

Ylva Eklind, Barbro Beck-Friis, Sven Smdrs, Hakan Jonsson and Holger Kirchmann.................... P-6

THE SHORTENING AND OPTIMISATION OF THE START UP STAGE - A
GREAT CHALLENGE FOR ANAEROBIC DIGESTION TECHNOLOGY OF THE
FUTURE

Nicole Meisgeier, Werner Bidlingmaier, Eckhard Kraft, Gerd Meisgeier.........ccccceevceeeicieeciieenns P-10

IDENTIFYING CLEANER PRODUCTION OPPORTUNITIES AT THE
MARGARINE MANUFACTURING INDUSTRY IN MAURITIUS
200100 5.5 k=01 (0] 11 I UU T TR TP P-15

EXPERIMENTAL STUDY ON APPLICABILITY OF EXPANDED GLASS
MATERIAL TOPLANTING BASIS
Minoru Yamanaka, Keinosuke Gotoh and Kenichiro MatSUMOLO ........vvvvvvvvereereeeeeeeeeeereeeeeeereseeenns P-24

BIOSTABILISATION OF SLUDGES FROM FOOD INDUSTRY WASTEWATER
TREATMENT PLANTS THROUGH COMPOSTING TECHNOLOGY

A. Cordeiro, A.C. Cunha Queda, A. Slveiraand E. Aimeida Duarte...........ccoceeeevvieeeeecveee e, P-30
WASTE MANAGEMENT TRAINING IN DEVELOPINGSOUTH EAST ASIAN
COUNTRIES

[ E= LTSN 0115 <o [ TR P-41

FABCOM® Hybrid Composting System: Appropriate Technology for Austral-Asia?
[ P T A= o () 5 = [ SRR P-43

WASTEPAPER AS A SOURCE FOR XENOESTROGENIC COMPOUNDS
Martin Gehring, Lars Tennhardt, Dirk Vogel, Diethelm Weltin and Bernd Bilitewski .................. P-53

AGRONOMIC ASSESSMENT OF ORANGE TREES TREATED WITH DIFFERENT
APPLICATIONS OF ORGANIC FERTILIZERS AND SOIL IMPROVERS

Francesco Intrigliolo, Sefano Canali, Biagio Torrisi, Antonio Giuffrida, Fiorella Sagno,
Maria Allegra and Alessandra TrHNCHEIA.........c.ooieiiiiie i P-64

ILLEGAL WASTE DUMPS AND KARST HEALTH IN KARLUKQOVO,
BULGARIA
Ivailo. IVaNOV anNd BOriS AV, KiTOV......cooeeeeeee et e ettt e e e e e e e e eee e e eeeeeeeeennann P-73

FAECAL WASTE AND THE NATURAL ENVIRONMENT: WATER QUALITY
AND EPIDEMIOLOGICAL IMPLICATIONS
Lepesteur Muriel, Pond David, McComb Arthur, Ho Goen E. and Susan A. Moore..........c.c........ P-81



Proceedings of ORBIT 2003 XV

OLIVE OIL WASTES BIOXIDATION SIMPLE PLANTS
Amirante P., Montel G.L., Leone A. and Giametta F..........ooooovvieiii P-92

IMPLEMENTATION OF THE ENVIRONMENT IN THE FIELD WASTE INTO
FURTHER TRAINING AND CONSULTATION IN WINE MAKING
Muller Dierk Hagen, Kollmann Helmut and Pollatz Thorsten..........cccoceee e eveecciee e, P-99

VALUE ADDED PRODUCTS FROM VINEYARD WASTES - A REVIEW
Suresh Nair and Pratap Pullammanappallil ...........cccoiiiieiiiieeeeeee e P-108

FEASIBILITY OF IN-VESSEL COMPOSTER FOR TREATING VEGETABLE
WASTE IN DENSELY POPULATED CITY —HONG KONG
Jonathan W.C. Wong., Kathy M.Y. Lee, Tinming Ng and Hema Jagadeesan ............c.cccoceenueenne. P-119

EFFECT OF PARTICLE RETENTION TIME ON THE ANAEROBIC DIGESTION
OF ORGANIC SOLIDS
H H Song, WP Clarkeand L L Blackall ............ccoeeeiiiiiiiiee e P-129

ADVANCED CONTROLLING OF ANAEROBIC DIGESTION PROCESSES

BEHAVIOUR TOWARDS USAGE IN FUEL CELLS
Marianne Haberbauer, Rudolf Hopf, Rainer Schoftner and Werner Ahrer .........ooevcevevieeeciiens P-138

MUNICIPAL SOLID WASTE MANAGEMENT IN METROPOLITAN JAKARTA:
CURRENT STATUS AND OPTIONS FOR FUTURE DEVELOPMENT
Abdul Haris, Koentyo Soekadar and Arie KUNCANYO............cooiieiieiieiniienie e P-144



