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HHE4 X f BRI ERHER TS
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B 1 i 2
12A38 (E#8)

19 : 35 BRI B AL 3 KLASTS JEak & & £ 4%

BRLAR

12A48 (28—)

05:35 - AR R T

07 : 00 B B AL 22 o 8] KL#1723 SEM s th A

e L 750 HERGER -
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12A58 (E#H=) |
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MR RE -

15:00—18:00 F 3 Ae 48 Bl #41% Interserroh 4> 3] o &
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14 :25—15 1 35
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12888 (BHE)
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# e oA ¥ Organic Waste System /4] -
Ex ¥ 423 Bruno De Wild 38Rk
VREBR SRULBREREEDRE
ABARBEYE > UREANLEHEBA

-Hiﬂ#ﬂ%*

3 bk A 8 Organic Waste System 224
Brecht 7722 DRANCO &k R B2 BT R 3 F 4
BEYH LR - § %5 ¥4 Bruno De Wild
FHea WA TR - EHERETE - HRER
A

( #& %€ Holiday Inn, City Center)

wEMNFET 2R BT HRR T EE -
PR LA T o 5] 38328 FEM o b A B E AT &

E B RAAT B FTE AT T
R B ALHT R A E)F55 JEak £ R PR AT 4
FF et £ B 8F E B :E ) Minneapolis o

( #& 58 Marriott Hotel, City Center)

g7 Cargill Dow Polymers /» &) J& B Z Marriott
Hotel N2 €3 E > M T ~ EZHHFERHA
W B AR RBU SIS EEEE £ BILEk

(PLA) H# 497 5 BBBEN > XAK
RE SBEHEEER
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£

15:00—20 - 00

17 :00—18 : 00

17 2 00—18 * 00

FF & Minneapolis B 4% 5 o
( 78 78 Marriott Hotel, City Center)
R Rt o

(& 78 Marriott Hotel, City Center)

$3k ®364935 BEA > & Minneapolis #4E
Honolulu Hawaii » ¥ #£4% JE &4 8555 » &
P B B RAR 2 o B HARO S
WELRITOF R T o o

( & 75 Sheraton Moana Hotel )

WA ERF AR - KRB HFFHEOYH - 3t
BMATRAEHBHEEMNEDER  EEA
MFRERE E T L -

B Sheraton Moana Hotel #2 %] Hyatt Regency
Waikiki
The 6th International Scientific Workshop on

Biodegradable Polymers and Plastic and 9th
Annual Meeting of the Bio/Environmentally
degradable Polymers Society. #f3} ¢4k 2| -
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SH AT LB R R o AR
R RERBELE R - EMBEGE
AARERA -

B G o
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12H16 8 (EH*~)
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124178 (EH8)
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3R B e
B~ FRGMEEZRRER

— ~ 2B LA 85 VLAR # RSB 3 He ik

VLAR ZrbAled— R AR I A8 o b b U B 35
BA R o WA E EPIAELLE LI E AR ~ B AERIERE
B REHR - BREEEWEE BEEA TR T - VLAR
NAEBEREEBREBEENERALE T B BITRELRALE
Bk BB AN 8D A -

L FF 0 A RETERBED AT EZURE T AT
phiEA BT —F - HRAFREED VRS RRE  BUR
B ¥4 BRI > B AT B C3RA N BB o VAR 2 3
R EEEREN SRR ER G R EHEE - b i
HEBENEEREENERR > ST RENREER « Ui
3 KB R HREAE LA 2, T50 shA Bk e (4l 2
¥ BB 1,000 52BR ) sAF 4 A8 (Biodegradable) #



BRogsEd BAUREEA A2 800 thAE LR -

ARRCREF G TARBEVEETRYL 8T G
BRBRNEE W% B R RGBT - 2FEEM AT
—if  BEEE R BREEBANER KB EHEE T
—HEEBBZHE FMEREBEET —HM > TwER
FE60C uhBHEE  FwBRBRBEERHKESIC AL
AAEYEARIER BRI c RER BRI RGO EBES — R
BAEE  BATEEAEQ - —RWEHFEER(EX2THFHEHO0 -
—=) e '

AeFERRDE > ELRARCEIL-BEERREHNE - %
Bz R NI REEE AR EREL Y
OVAM(E # A B4 47 5% » i1 VLACO 243 (B FE S IR M &
SR BETHRET O EMARERARLZLY -

VIAR A EAl R E AL BT BBEBRRGBEAHFHBUR
FRARBEY R NCERGAALAYNT S BEBR
(Biodegradable plastic bag) > st ¥ B 5144 IR EIT X
ML RE > BB F R L CHE T HRE » WA FERA PE
ROE > BUNBATHEA S HAKRE  ERARERE -

= ~ #u4&H Interseroh /A 9

YN B AN FRIL FREFRNZAEITOLRBEY
ZREVKE - BAZELREE  —AAAGESEEAL I D
tEEENL RAEBRANNETESEL BHNALENTREL
EAZEERANEBFEREDAELER (WBEH) FH R
BRI ERS  AXMHy > BENBEBREN LSBT &K



BREZBREBERSN KEFLALZTRYEAARL - KEY
Wk A B DSD 24 DSD A S E—REF ELZTIRY
Mg ANAERFEAFFEMELY  BRNAELRBRBET W&
BABME HREEERHDID 24408 E 2 =& -
SAAENBEBEYTHREBLERATREOLES

M2 EFRF AT L

(B FRFTRDUFETH +F » SRELIERR @A
BREEEFFEROTE > HEFZAAET  HABEANOEZ
AT RS TFieY BTG EREARREERKAY -

(DOHAMERVBRAYT 0B EB AR ERAN S BATHER
BAEBAERNZE0WE  ERRBARERFET HER
ZAEAN 0 MEEE YA A AR AE 0 BEET U
ey XBEER > BXAHRVPBAE BN RA (B
BEN B RARABE  SBEARTEZEHAR
(B REMRA )G ETHEL - AW 5 BB BT 5R
FHATERS -

(EOHNERBZAYT o BEBELETERRERRA =S
& -

1. KB BHERAR 5
2.F(E M (BlwBRE)S
SARBBRES (T HeREHLE)-

(m) Bl $NTRITHEZCEREE  BEEHREBEF L
DIN CERTCO 335 (certificate) 4 - BF /2 Bl A 4 ¥ & #%
##he (IBAW) 42 F T3 it F(IBAW-Logo) &L K A &
Lo RAHEHEW c AEEMT oBEBR-TZHE TR



RERRETHECZAR AHMAXNER  §RAH—F

AFER RAMTHREB AR HERNY AR

BRwuBTHEAZAR  HEERA-TLESL -
(#)Kassel 3t &

Kassel T &A™ BB T EXEHZ 7.0 > b3t EH#
ST o R (CAF i 4% BDP) AT R B2 B I A 4%
BEMZEE > YR EAMLT B RAMFETE - 3t
THER AT 2000 55 2 ARATEI 2000 £ 7 B SheF @45
T ¥ (4w Bayer ~ BASF » REAMLEEEWMEIE NG ~ £
SHEREBEEE - B OHHRARE - &2 coating ¥
F>ORMEMRSHEN EABABREET LR LS
BhBEM AR EEESE -

et EATERR - AFRARES  ABP Bz g K
BELTERTERE  REHABP RO RENE
FEBBEYSESE LWBEEBEEHIDEREIXRE > M
etz EBEBERANEEL -

BDPHx o R AXBEAAGER R AAHR - KRR
FECAMEZGEARE  RATHME  EHRILE
Fhe BT RRRE AR EZRAYE -

RERGPABARIAT N BP E R QR BEENE
NI EN D BRRE AR T 208 Bt S
oo BAF o FRE B — o

=~ Ft A 85 Organic Waste System 23] |
ARFVHENE BEEW R I M ##EYd Organic Vaste



System ( #§4% 0.W.S) 25 €5 % 42 Bruno De Wild 8w B &
Eup IRUEKEHEZIVAEARAAARREE » WA
NEEEBRBEHEING > EA A ARIR > £ b4 6 & EOR
HELBE N RIRBEREARBEANLHEE > 7H 03
HIE LA
(BB EYRZIER
LT REE LIRA -
ABuEA KBS BRILETRAA RBHEEDARE
EAESIEF A BRI A EERBATZHTRA -
(D& xdEEHRE (Reduce) £F -
(DHERABEFHAEA (Reuse)
() BEEWBEF A Atk s7e (Material Recycling-
Composting) °
(D) pEh bl #ae 2B A1t (Recovery) »
(5% A2 g (Land filling) FXEHE -
AFREABRHNEQ)RE (D)2 IIBFE RE A% 5
TBEREECENFE L) FrBREGCEANEM) -
2ATRBREYREZESHHEFRA (Directives) :
(DaFEHrEERA
BREIT R 199 S AR F > AL FRHEH K
kg4 B #) A (Recycling) Z th 5] Sk 8] 25 £ 45% » M
Bho@é o BHRBERZIBEBEFENLEMRZH
FI B ELB RAFEA 159 « 2B 416 (Recovery) =
tefp] £ 2] 50 £ 65% °
(%32 (Land filling) AFEHERA -



FHRBEEHZ AR EFXEE  c AERAKLZBY
A C0,~ CH, ¥ EBR R EAB AL HRED
M AT E S -
Wt BRBAE 1998 FxBREMURIEFARE
Finik 60%m b - AHEEARBANE Z WL
R AHRE RS AFTREICILY - 5 R4E
F Rz pl 0 AT 1995 FE T AR > £ 2006 &£
% 15% > & 2009 M % 50% 0 £ 2016 #H&FZE 35
Yz KE -
(pe k4 R A
e AR B A FE KR E 2R (0, ~ Cl, F A28 HE
Moo HarEFERESE  AELEENE K
6 2 ¥ (Green Agriculture) FT4/E 475 g i E48 -
UEEFRAKEFAZBEE -
I BRBAESERERE HREXESR TS
AR BRI A ELRAE RN FIAER
Zn (150ppm) » Cu (50ppm) > Ni (25ppm) > Cd (0. 5ppm) °
Pb (50ppm) > Hg (0. 5ppm) > Mo (1ppm) > Se (0. 75ppm) *
As (5ppm) * F (100ppm) » Cr (50ppm) « (3 : AR & &
LR EALARIREZAME) -
(B BEHNBESUBRACREZ RRAREE
BRELEHNFREEHEHHECREFVEE LR
BAAEW HEES GFEREE  AFRLFE  LEAR
FaR > —H&mE  BE T8 A FEAFBERER
WRALRIE > pd s BMFRZ > EREE - BT EE

10



HAERB P o
WA A~ A B A 1996 4B Em S d

AR ~ BACREIE A AR E - R AIESS 0 SUERRL

REBEWMZHENERARE  ERAERE EHRSEA

Ao AR A BEYHURILRE S NETE 486 £

FiE A 402 2 ERNUEREEES 15l £ -

RASEBRENLBETRE R NEHEEY

BEERM - Bib HFIRESEOBAFER KRN

REEHESHRY - SEREFE UMLK

1728 1998 F A Y gt r B TEA 600 £ > £+ 90
WhiFaERIE > ZAH 10 ABREAMRE -

2. % B 1990 £% 1995 ShkH A EE - £ 1998 £2HA
UH 3% EMERIRE T F LRI REREMSL SN
FEEM= 30 2 40% -

3. BbA : HEFEEFE MRS -

4.3 A 2000 EUA A 0 BETT MR EY UEES
REHE  FBIHECEESHAREENZ 30% -

.3t M D0 R R T MARIE o

(Z)0.W. S.2 &) 2.7 # i 3 My e SE 5oy
Organic Waste System ( #54% 0. W.S.) 2 5] A]=%# 1988

Fo BRBAHLZFTERAGEN  NIBEwT A BES

¥ AH600 B AT - ZOABEBRAR RENSE L LY

E B e RBB AT RE

1. E8 % W48 (Laboratory test):

() A 477 5% (Biodegradation) & TR/t

1



(compostability)# & # & -

() &M HE M4 (Ecotoxicity test) e

(e g 5# (Compost Quality analyses) e
2. 3% % (Consulting Services):

(DEEHm#meit (Waste Composting) °
(DmmueiEydE (Integrated Waste Management) o
() A s &M= %5 (Management of Organic Wastes) e
()b BBk S H b2 #% (Developments to

Composting and Anaerobic Digestion) o
3. & & DRANCO & A BB Bl AP

AHBEEHEORENERARERE AL FRAY
M £ 8 (Biogas R E A 3 & & B2 & S(Humus-1ike
Product) °

4 ARBRARRFFBLT k¢

o A HA M 5 B R AR By VT M RRAL ) Z AR R
FXEFESN > AE & 1SO ~ CEN (e #a®m 44 )~ DIN
(& B3l ) & ASTM (4 B mse bl ) 2 W efada -

HRBEENET RN LM T 5@ d o w4k 15014851
14855 ~ 14852 FAZE 47400 » AR Lo RZ 6 @A
B oA = fAbs & A K (Biomass) 2t 9096 84 E »
b B A B RS B BB B Z LB R FHRD
% e .

ERARGHCHAEIN Yy  ABRHEZ AR 12EN
ERRMR] 0 A2 12 4% 0 B ARA4H K B8 2 1B OV A 65 483 90
WA L& » A REFEHAEZAZRE - 5 BRI RDLE

12



MR R B F R A RBEREEREN -

ARl RARRE  RBRRIRE © 8RR R
A4 Té BPI(Jb & ) DINC(4& B ) 2 0. K. Compost
G R A EARR R e S EAARE -

m ~ 43 th A s DRANCO JR A B T

e F 0. W, S. 2 &) $7 LUR fUB B 5 KRR R T 5 At #n)
B EEEMARE BRBANAMBAEREZTY IR Y KR
HAORM—EFEERE - $HBEDOERTE FRESEH®
FEA A EA o B2 — % DRANCO % 4 » SF R ERSLIRH MG
4 (EESE): % —% DRANCO-SEP 44 RIETIE ~ %5
FHMERSCERGNAREEY -

MBARBLGARRERE > AREZYERE  SBHE
BH - RARY  KEEBEY > NGRS TEw  BEEY
BB ANy AT REY » BIENRRERAAR R A LR A
%o AEIRAMENRAAE N AT R SRR RN 2 238
WmEE S0 E O8C - RAEBHENELAMUTRAE (F
YAk 55 £ 60% ) FREEE > EHLTHEFARLERER -

BEMAEN2EIHEE > BHMHERK (K454 50%)
BHENABEAHLBE &2 5 3 AFAEARZEY - 2k

TA A M th B R Ele & > DRANCO & a8 M EH4be 4 15 £ 40

%z’ ; 27 DRANCO-SEP % #t4e/R S48 P 2 B 4 b ] 821K,
#5 %2 20% -

0.W.S. > 42 1984 F & o7 b #1585 Gent 3 & E 2 DRANCO &%
SRR IR RBAEE AR - AA R B ARTFEE R TR -



1992 £ B EXZEXZETH R E 2000 £7TA » A -
A B E W% e T & DRANCO 33 T4k » £ % 11 2000
#-70 A Jevu# o Brecht ARsE & — R R A (F — Bde 1992 #3
2) 0 BETRERFMEEA D A4 -

R REAE S @ 0k 1993 44 8 M67] Salzburg 773 DRANCO
ZHMENG R BTUREIVEATEL X AREEY Tk
HERAREES 2 B0 FARE 4700 A4 - TRAEREA
BA5 4  ERAAMNRIEERE 50 £ 55°C20 » AWy
bpl4s 15 & 30962 B - AP EREzEEm 20 £ 30 X 0 BAYEE
My kAR 120 B 170 A AR B T4 50 £ 659 -

A A MR AT W8 b A R R R L
W BEHAERET  ERAEEFIAEFK 0 UH ABRBEK
BREKAZBER B - —&fE > FABESERARE  2REA
PEEERE IR T AR
(=) 0. W.S. 8B RAMHGE HE L > A E Lk — IR

HEEEETHEZ1/3-
-—)%F?ﬁ%%ﬂcf\/\é%‘mz}%}%%ﬁﬁﬂﬁx% FAB (LT B

AEFEAMARE  UATRAE) -
(Z2)TEREN -
(va) £ % B SR BEBOR 5 1946 ok -
(B) T AAR W L 0B B -

F8 B Bk S = o

# ~ %8 Cargill Dow 2+ 8 {28 A T o BEBHH
BANEREBRALERE  ARBSBAIMMEL R
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ZEBENRE S FREUK - RETRRERMLEE > EHAUE
My By BB i B - F b A (polymers) Z AR IR N E TR 25
S FALEHBATPLA ) EXERTRASBITARREE £
(RGBTSR ERE—BIREAHE BANTREEZET > R
48 2001 & H PLA & #8477 3 140,000 20 » BT $ 4
W R TGERAEE M R -

PLAMEAARERBAREMEELILE  BARARIE
B PLA R T4 » THERESE - CAMBRLENHEEZXR
MHZ AR L REA A A MR KR £
AR~ T RS BEEE -

BA AR ESAZBRAZFE  —AF LRI EERE
P RERZIHHE 0 ABRA ALY ~ A b B = B bs Z HE
ZAMBERRARMRR > THRBRARBS A v 23K =
B EH PLA 2 A B > BPAE ER D MR 248 & BB T4 A
PLA # 3% & s 2 FiHfy

AEBBOBRENS > EEUELAGASH A ERLE
ADT R RBER — R ERBERZZ2E - ENZAKREMNARL
BT AN ARG ESRE B RERZ R
g AR R EER T BE T RBREEHEMS oM
BB REE 2T BERR—REREBHRARZ £
B MEZRHAEEARS RA4AEBRABAATRK AL
B MBAEZ B GBERERESMT o %o rEREERF
F ks bR F(PS/PLA) S #8F(PET/PLA) » £ 47T AR H B % 18
W RAEREE -

PLA 2 2 BB G TILEMBAR  AREETHE

15



}1 % 500,000 A 0 TEET R B Z T ERL T LI/LERE
BE o HRAE  BASEZHRTRES —HRH - ZhBi
SRR TEEAZ B AEMETHESSEALE+HE—
A TRAELBEBZEGHER - M EHoma= -

N BRELBWRKENERE
LR ARGENBERARINARERER G - —EE
WEEER ~ BREUSHATHER > S5 AR E S > 45—
& -
(—)BEHFERA
L MMADEAEEEFRA At ) E— A0 ER
WRRBAEIEA E L+ F RS EZ W ERTIK
TAE o BATEIRER AW 0 A S PR © SR -
BB A TR EREE - TR -
LANTEBEMEEAREIZZS ERFVWREREIIER - &
REKZBEZ - ZFEAEREZNRECBMERREE -
EREBRD RBRZEA B LR AR R R EFETA
Moo FMBEMREFREFRAES
(D& -~ BF A (reduce ~ reuse) ;
()= ¥ (recycling)
GVEER R e EEWiriER (composting)
(DT RABEDBTHIEX I » RBE TR (resource
recovery ) ;
(5)°T @ i T he A B ok 2 e SRR 3R
(6) 8 5 B WL P bR B AR 2 e 3B R 3E o
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Ml & BREFT RZLAASH & > Hehe ~ FILREIES 7
292 70 ~ 60 ~ 40 % 7t/ton ©

STHBEMZ LAY KR
TR REERY M B BT TR TEX T -
AR &~ AR ~ RALERE -

A FHBHE RGN ILELESEORE B FATREH
REAT i T ATAG T4 E  MUTENEMESE
FEiHEEL  BRH = TEETHERES -

SARER EBFEMHRIING R RAD A58 4L 5B T 41
(county) #ATHF I » B FEITEF
HEB P EAEDE > BRERBIETE -

(=) e 5 3 8 1F
KRR N B M B B AR R - oA

%ﬁ%ﬁ\?mm%~ﬁ%%%&ﬁﬁﬁ%ﬁﬁﬂ%a

1. # Wi ey sk et A 4% © BBUROR ~ AT o SR -
BB BEERABRESRGEME LABE
BE M S A A E R REELEE S RE - ATH

2. F B EEMRE XA E AT

(1) THBEEWESTRREAE A 175,000 £ 7T/ ton/
X
(2) RABEWETHRES S 150,000 £/ton/ X
(3) £ EBIFBTYBEB 2 IEE S 100,000 £ 7T/ ton/
R
3. K e iRt ABEB M LT

FHE 0 e

17



(1) #2450 £ 7t/ton ;

(2)
(3)

Bt R E A A 25 £ /ton s
AJ AR 25 Et/ton )

(4) M4 E 10 A/ ton M BUR L H T ERLBATHE) -

BAark 2 £t/ton »

A K HBRAES XEEFBZHH T

(1)
(2)
(3)
(4)
(5)
(6)

(1)

(2)

(3)

Wﬁ%ﬁ%ziw(u%ﬁﬁﬁ%ﬁﬂiﬁﬁ
THBEY PR E RAIER T H B EIREA
B R E AR A (o R EIGIEERER ) |
MR I ARA
iRk K R M T KT e 2 ol

ARG EARMER EH -

BB ZBERTE | BEAREZZRBEERERR
FRZ BIEL > RERARES - B4 MA A E
ERRH R T RE AT R @ ABRARE 2
B REEABIAEY - ELBAMHBEE S AT
GRS EZRE  BEXZHMME B2 - 28 -7
8 e

MR A A TIGESEF G HEREALREEH S
BT BAEBE B S LB ER R AZEZA
5 ATH TR ERRAEAM  REB LERTR
s Bakamsr (NPK -PHAE  TinsE) £48
SEBMMWEERREE -

18



6. MM EXER > TLITEAMESRE  TEEHY
BAREAMREREE  RXEANEA:

(1) st aE R QAR FRERA
By b g B Z ~ IR R ORK UL %5 T K E IR
g o

(2) 2R B W3 RGH R | AFEFEN  EHA
Bl - BRI BT AE BRI - g
Rk FHEE -

(3) ¥ H @ ARITERELESTR - AEVG - &
B EHARRAXEFFHRE o

(4) RSy GIFBHARARSE ~ ABEAR (PH-
gy sk AN NP K - TTEBRERNE) FEE -
R E A BT ELEESE P(BAaEX
B -

(b) B#&ER A LT AN ~ FaRed ~ LB R A
RHEMEBREE BHARTRE —HRE &
—HZ AR L ERY > BB EARA
i IR

TAETHRERI S HEFZREREENZIHNES B
o RohRE  BEWBEONE~ZR RREAE
BEBAT BB RETEATHEZBEED - A RRE
SRR o B T MR A B T AR
(1) =3y -

OGreen waste : B4 ES S
Q@JEi#%: (Food waste): A ~ FEE ~ 2% ~ ok~ K

19



G B MO LAY -
QB A OE 24 (wet and soiled paper)
@ 4 Sk BAFT A Fa o
(2) Ty :
OTEWHE * 4~ &B 8 BB - HRRETER
BAH Az HE
QHAL—EHIZR R A EsmF o
A8 B o AR

B MHEREHEFAEDTHBEBERHNE
ARBABMAR TN ROELSRENT 0 RBR G FL
HEHMALER  ELERRARRBREE » THLCHEN - £
da~ PEAM - BAE  REsEM4R  RFEHNEEE
"F :
— 2R E S TAAWT £ Y S M REACR R,

AE & £BE S & Dennis Kitch £ H44% » ER1EF458UE
AR HES T BBERG B BRBBREAM  HIKET
B RB AT K REE A RAEF (Dioxin) EMBRER
AESERE RELELFETRDEAA - Bk > AHRYEE
#1H (Recycling) R A an-FREBEZE SR Z B UMRE
R FHARBELTHRLBELIER

SERERDYBARAN A TIAH LS VBERE S
GG BHE R RERICREAPIRARAEEAN AL E
AT c AN EUELBEARTMNYE > THABRSE - TRER
EA R -

20



(—)2H  CHERZLIBMBANELCEHEAA M BRER
Z B# o &3 Cargill Dow #2v7w 2000 74 A & A £ 4
H Blair @Ak - A ER B A4 R &R 38 (PLA) S Du
Pont 2 & 7F# 2000 4% 8 A%+ #4 & £ 4T A2 IS

(polyester) Bt -

(=) - i Kassel 3+ & » £ 2000 2 A% 2001 &7
Ao EER 4 EAFBRARERSR HEBELE - BB
B REREFBBEEIRATREERBERANNER
(Biobin) » BA# 4T3 MR R 3 35  RERIE BT P o

(E)HH EREAEREESUEKEHA (Recycling) Z b
B AHEERERHOBRE - BATABREEYREMS LR AR
HMEBRE  ERRERRARGHREIBITREALET > THEXE
B3 34 - '

(m)&AH  ZEHREGHHAERBEDEANERBEB RO HE
FEEARS  FAEE 2001 B RATALEME -

(A)BA BAZE 2000 £5 ATRA|E ARG THERE (The
Basic Law to Create a Sustainable Society) HBE o 4
WEEEE 0 MEARBEYOEE LA LRILAF
FRERFA LB RFERSF AEEXIHERLR S
BEACHEARHERAMEERE LG UH4E La
D BREAR

A BABBERSCEHNCEANMEERLREY
BiE CENLEALEMHNRLEREETA -

ARMFs  SEERLEXFNARFHRANAY &
(Japan Organic Recycling Association @ 54 JORA) #&
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2000 £ 8 A 1 AR MERBRMAS R M &6F
B B B B A R X B I — B B
REEARPBZLERES - B> B AL 1990 F /78 m
AW BB We (Japan Biodegfadable Plastic
Society): €45 2000 $3& 3 4 ¥y T MR B B 0930342 ¥ Green
Pla-

(%)Ep R : TOYOTA 234 2000 & 10 A 20 B &4 » AT EE
WEEDENE  wERKBRERE A2 RIE (PLA) A4
PRS- TR -

(£)s#: 48 g arggnadty XEL£8LF (Dioxin)
M Bib BATAERRL  BRBAXFABRBEDIIK
(Recycling) @ £ & b7 & 3 T 33 BATH B3R B s M pe oy
TN E AATERBIBLE > GRERMLER - BHE
BB AEWT R BAERE RGO RLT AE AR R
g e

A BREAEBEHR s BA LA RAEDT 5B
4 ( Environmentally Biodegradable Polymer Association) >
BB EREAT oA BB RAMT AR RERNH
J& - Dennis Kiech 6 ¥ # & B ARG AT 1hH

(A)RB A £8P RELME LEHT FHRE > RADEA
B E o AR KRB ERBMAME ) BATEHE B AHSE
WA MM RS 0 £FBR LSBT EAREANE X
B S AT o BB B RN E R RERNTE -

(J)EE  AHZBELFFEREEFTLRMRATE  £ELE
B TR - FRARTHRALED TS REBHEEE
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A e
(F)#E : 27 2000 FHNRYRGREREEHE L b
F R I o JE IR R B AER T R AT R B AREAT R R 2
BA T AR CHEHA A 0% BB k&b
2] 1009 220 A T3 b2 £ T 2 AR BB K -
(+-)BRED  EFEERBRIHASNEEOEMF - B4
THASSHRB T HEBIZIHE -
(+)FE : AHeHETRAERBEEDNEFA > MEZRAR
AmE ks B -
(+=)amig « 2ot 2010 £ 04 %8 EHmuddiey Ak
o B RHEEHE I MEARES R R B AR -
(+ra) e hifim | BBLRHAF T FHIB D> WARBH A% o
(+E)EM  BHBOTEMERE L ESH S > HKREDT HEY
LEBBR BRERB-BER  BHFLITGRE Rk
CHEBREHEH R " Zero Landfill Policy" -

= BN AESTHBEBEMBERTARRRMES
AMTHBEBTRAMNERIEF S > LB RAMNERR—
REABPEWNESL > HELEREEBENLERK -
(—YRART 2 -
lLEAMAMZ AR  wBHR - EHEE - O SLERERE -
REH > FHMTATHENEL  FREET K-
2EFERzAES AEASNBEADRTERS > RERSE
% wBRERY -
3B EIBREZAE S I ko BRE CBER  KEFE  £A

Qi_ﬂ
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EHIFFTTHR
BERATAR G @B AT RABM MILE A
AR LE -
SEBEHSEBHMZAEL  WwEEAB  BEHBRLALE -
(D)ERERXT 5B
L BB AR © BB ~ R AR - M AR
MEHRIFHEBERAMRG LD T AR
24 AR B BEEARE S BEHAEEY - T - X~ FRE
BB R f e A B L A A R e AT AT B 8T
o FRE o
3R B AR A B0 LR P R RE S R B A A AT A B
RERAEBAAALRABEY  HTEALTHWATR
A G (4o PCL i Starch %44 %)ﬂﬁﬂ ok BE Ak A B B
13 A& KB B -
BATRABERABRERALEELEDTrBEB AR
BEBHARS % BHEHLBEHGE—) -
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F— BINEMT 5B EBRERA

KR EREEA Hiwl | @l A& 1B #%
AL E|  Biopol #ICI | PHBV |# g -~ = 8.00~10.00
5% (& /%)
CPPA 2 PCL |#Be 4% ~ | 3.00(% u/5)
Solvay R &

LA
C29R TTONE |2 UCC| PCL [ E ~| 2.70(% 70/%)
BhR ~
R EF

EcoPLA £ PLA |#pgg ~ w2  1.00~3.00
Cargill fao~ | (R
B~ A

g

F

LACEA |&®= PLA |# g ~ »k| 800(A [E/kg)
2B ¥~ &

K

%

LACTY H&# | PLA [#E % 80008 F/ke)

o~ &
& ~ St
g

HEE %
Aliphatic (#. ~ #

Bionolle | Showa 600( 8 & /kg)
Polyester |4 ~ 5%

K
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WA BAEHMAERT AL BBRMN—{E48 > fmEER
R PR E S @B REE 3,000 B o GEMEA L A2
FRMMCELS R SAN > SN ERARERA AN T H
BEBRRMGES AEANTHIREBZBECETS o
BT AR T R LR T A A R o

Ao ZRWAREH - BARKNG LN THME BT
DA AEEBTHREBCE—REEOERE  BARMT
e L T TN T

A= AETHZEHEERT 2 REB

LR B4 A E N E RE (/)
. _ 113,500
EcoPLA " PLA % > Cargill
' (mid-1996)
Biopol PHBV 3 ICI 5,000~10,000
‘ % » Union
Tone : PCL <4500
Carbide
PVOH % » Air Product | 70,000~90,000
Bionolle Polyester A » Showa 3,200
Mater-Bi B EB % > Novamont 23,000
Planet % > Planet 4,500
At 25 230,000 /%
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RE ARTHZHECEDT 5 BER

R BB4 L N e (E/ )
Biopol PHBV # 5 ICI -
Bionolle Polyester B > Showa 3,000
Mater-bi Starch 4B £ > Novamont -
LACTY PLA H » Shimadzu 100
LACEA PLA B » Mitsui Toatsu 100
43t 3,200 =/ =

R BT EICEYT o BRER

Polymer Developer Trademark Key Components
Name(s)
Avebe L Starch-based blends
BASF o Polyesters,Polyaspartic
acid*
Bayer BAK 1095-
PEA Polyesteramides
Biopac* Biopack  Extrusionable Starch
Materials
Biotec o Starch- based blends
Boehringer, BPI, Ethicon PLA/PLGA Polyesters
Deutsche Gelatin AG Gelatin Polypeptide(Proteins)*
EMS Chemie/Battelle Amylose*  Extrusionable Starch
Materials
EPI DCP™  Polyethylene/Additives
Fermentation Institute PHB Polyesters




Fluntera AG

Idroplast
Mazzucchelli
Fortum Oil
Novamont

Novon Polymers AG

Solvay
Storopack
Sunstarke

Technicoat

TubizemPlastics(Rhone

Poulenc)

United Paper Mills

copolymers

Fluntera Plast

Hydrolene
Poelait™
Mater-Bi™

Novan

Potato starch*
Tech-No-
Ba gTM
Cellulose

acetate

Extrusionable Starch
Materials

Poly(vinyl alcohol)*
Cellulose acetate
Poly(lactic acid)
Starch-based blends
Extrusionable Starch
Materials
Poly(caprolactone)
Foamable Starch Materials

Foamable Starch Materials

Polyethylene/Additives

Modified Cellulose

Cellulose derivatives

*Materials soluble in water media

HARAEY T BEBBEE G BAEEHRREBRS
e BB R ERAHE P RREFAHEDTrAEVBNTRENR
RikEm o E2HEAN > HERETHRERKRTBELE MR

REKEBZ &5 -

= TRl R

E A T R A B4k (International Biodegradable
Products Institute, BPI) R £ B3 € (U.S. Composting
Council, USCC) Arst B & &4 T =T # gefb ; (Compostable) #&3% >
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RBEEHEIRR S RORBMRIH BB ERE L% o T
DA EARRER  REBHEEY EALT CELTE
ICEERRAE R T » BATAN B EBRALY - Biiekie b
BAEFUR - BEMBRRVYAELE -

(M) THpEBBEZ T E

ZHER FE-RERAERBOFNEBEL Yy RRHEE
fbeER—EFRMpRL > B E S ERRASRR MR
RKEWBEBRE - wREBCPBRL UG > LEARE
KEEH - MLTEBHR AR SR E A
SEOLE & o ARG A HIET 5 2 M 5 HE e i
R, 0 A2 R A SAFEER MR IR O H] R AR AL R B IR T S A Y
RRMRALE bty KA > Sp A B B AT AT AR -

BPI 2 USCC 8 F 2 B A AB K IR - FIAAZ &L
ZAFERRAT k> RPAAFGHH LRGP HRBLNYE S
K TERE ) A T - BAERE Y X B SRR S
#FHEE - BHRAEH WMIHAT BREBAL L
TURERACM R EE THEERFARRBEZEE -

(= )3 A 7 M e it gy # 24R 4%

A B RS2G4 (ASTM) W 1999 5/ T — 4948
BT REAC RS 6 R SR LA Al > ASTM D6400-99 - T =T 3
Refb BB 2 M4 (Specifications for Compostable
Plastics) - 38 s H AR &8 8 SRR LR > EHF R4
FHBTEALREMBERAZERLERAL LM - Fuk
Rl T BB A—EEA Y - BERTFOFERE £14%
e 2 ST PR A 2K
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ARiAi ASTM B3R > BB E LSRR

AT SR AR A TRBAHE R E
B B — EAbm ~» KK AE (biomass) e

2. AR MIRARTT A 0 AR FAgI bR TSR -
SHBEEL SHBERYAFALEMNAEZIINAR  F
L AR AR .

B2z LEREEEHESLZERN  wREEAL E L4
4 ASTM D6400-99 z & Al e¥ - 3% & SLdbre g | T AL

A0

23k
(=) 4 T Tmit | B%2E S
HEXEEHEBELNRR ANHEESA R TE -
EHERE EARTEBHRATLERELNCAHT LA
i BRABBEBY BEERD I BETR > LAL
HERYBREZESE
Bt A AHT O MEBRTIZARHAES
(1) AEBrEX4 -~ A XE
(2) RRBABZAAR
(3) ERBEMHEEZRER -
(e T hedt ) R R
1.9 Mt | REZE&L  LAFSTHE
F 2 A %A ASTH DBA00-09 2 4046 » ikt s &
HAHERE B MR E &I ASTM D6400-99 Fr it
QERBATHARZPHEHEIFEFSLARESEZHR
% -

(1) ¥HHTHIAAERMLERTFBPL
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(2) PHAECEDPI £ " EHERABRIAET
(3) PHEZGEAAREZTEXH  BEEFAT T2
(B)¥FRBEHESE
¥ A F AT 7134 F 8 BPD sk & 331 West 57th St. |

Suite 415, New York, NY 10019, USA » #cf# % Chair,
Scientific Review Committee.
.2 RmEESSE " THEIL, 212 % (cover letter) -
2. FHIEA SBF M EHR M

(DE Sz ik -

(DEGZERY » QHEMFELER - &oT > PR BHE

M BB AR E 2 BB B REBRA
100% o &g & 3H B 45 Aoz IR & X-ray 3% -

(3) & sz R AMAREA— -

(4)4 K1t (mineralization) $#2 4 # (disintegration)
I L FBIREALRIRA ASTM D5338-98 a2k ik s
ASTM D6400-99 = 6. 2 & ATl = BRI R B oL Piag -

(DA &M (ecotoxicity) #48 > s8I AIRA ASTM
D6400-99,6. 4 &prii = 4 B EFEMRARF EmELE > &
48 AR AR 4E ASTM D6400-99 2 6.4.1 & -

(B) AR =T BASE A AR & % 554 ASTM D6400-99 2 E 45 3

(DaFTHEZARAMEE > BRALEZRAAESHZAE

o BABS MR AL S -
3 MARTRERNZEARS
(DA BB GESZEHTREAT BT



() A4 B3R 345 4 ASTM D6400-99 2 £ 2 38 % >
(¥R H2MEEHIEHE - AF4
(DABERTREEE/ME/QEY AT HE BN T
g‘g o
4. 5%
(DEEE
a. B AREFAHBUZEEN  BHFELSA LS 0,000
o
b. Z oS A M2 AZR%eE > o DIN Certco &“0K
Compost”s¥ » B4 £ &£ 4 1,200 T -
(2)3%% % (Licensing Fee)
Ao E/E (gross sales) % 0.5%-
(RN AEHET T2 HE
1. % 5 s AR
At g Rz Uit | B THEEEL - 3%
PR RETXBAAL > RABBLIAETUARS
St R L E S o
2. 15 I EREE
HBESLEEEEFFERERL BPL > & BPl #3545
Iz FHEEFRATERE -
3. H REZFERE
ASTM D6400-99 Z#&:% 8 FAEX &R » BBRGFE
2 &R TEAEBAERAS L& BEMEE  RWRE
—% > TREL - REARESH -

4 B EE L %A
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EEE A BIRE-REBNE  HEREEE
EENHHBBEEEAZER > FUBTHEALEE T
WOABRER -

(4)ASTM D6400-99 4% #
ABE O ZFERRT > FBAARRE S (RHH)
AETUMmE  ETHESXRET  #BA A48 ° F
Z AR BIRA 2 H AR ) HAR R R T LABE AR f B R
SZEARARTAE R HELT T ULEEN LK o
(N)EREZLA
B A7 BPI A —R—HEL AEMMAELTHE
1:}7 o

m T TiElt ) R TART YR BB ESARERE

B AT REEAEREARNE BT - BT ARRBUT
SRR S WA A B E B ENEERE (Fllodig T )
8 T SRR E B BRI o BB A R B R TSGR
WH-HIEELR > REEREEE LG ENT SRS R
pesbit (Compostability) e

A Wy TN > IS0 14850 A FIARE S - ©F ZEAE
B2 A M o 4% 14852 5 14853 ~ 14855 - 2R Im R Z AL KA
A T AR A HE ST B4 100%3% £ R A 0 B E 2 H T T et
z 42 % o po ASTM D6400-99 £ M T » ERBEARME KT 7
ZIEER
(-—)75’5 180 A/ > BRRARKZEMT HEHITEAAEZL

Wi B RARE ko My R BEAL 0 TTRERE 365



X feAE AR 14 BT RRAE -

(Z)BAEEMBRY HBESABRTR  THERIEHN (HA
2.0mm £F4E:IE R > IR EE 10% (E)XHA @RGSR
ZE)o

(E)REAYFHR—HEEtai kA REEMERZIBEIR
BERBE -

A ibfE 2 A% % A & Bz DIN V4900 & ek 8 2 4% % EN
13432 - EN13432:2000 2 2 2 £ % " &4 —$RT RE s 3 fe
mAYSFBAHERZLRGERFR - ORI REEIEZAR
B I EA] (Packaging—Reqﬁirements for packaging
recoverable through composting and biodegradation. Test
S‘cheme and evaluation criteria for the final acceptance of
packaging. )

ek 10 TC61/SC5/WG22 Fr k343 & Ak ieta AR R E £
Bp ISO CD 15986. 3 -

E -~ AW A9 T 588 a5 R
(—)Gregory Bohlmann » # B SRI & % Kt
BB BT AL REXIARER  FBATCA M
E & BpgLEe (lacticacid) 1, 3-propanediol & succinic

acid « LA EEH 4 :

lactic acid [MAFEZE 440 Bz Bt E > BB AER 0.0 £
B B 7t

1, 3-propanediol s & & 600 FaEx MAETHE > HEREAEE 0.45
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BBk A7
EERBET |REE 1200 B AHE > HREAES 0.38

EN
succinic acid |#% &% f&H

BREER B A

(=)Shinji Ogawa * B A& Mitsui Chemicals /3]
Mitsui 2~ 2) Fr 554 £ F 9L88 (PLA) 2 MCIL #4 - A
BAAREERER - BREEARAFRZESE > REELT

lactic acid ($L&&)

:—m Catalyzt (5 4%)

Oligomerization

v > HO

Pelletizing(3& #1)

A 4

Crystallization (4 &

v

Solid-State El48 %4
Inert Gas '
(5 1% £.52) » Polycondensation
1= 3R U R

}

PLA (FX3L%&)

. » Effluent Gas
(BH A8

oot > HA & F 0 D-lactic ARz 4 ERERT H AR
it B R4 lactide. ©
(=)Keio Yamanaka > B A& Kanebo Gohsen % 3]
Kanebo />8] & 10 $-A7 B 465145 PLA £ & > PLA B A %
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BB BHIE MR R EE A K 2 4 8 8 U B - 12 Kanebo

- &) % & melting spinning £ 4 & z Lactron 447 B B8 T
B2 AR e B 2 Bt B LT RA W SR
#% o Kanebo 28 B i L RANEXAKR - REEHE
HMBRSERE

100 Lactron

70

RS T

SRR E A IR RIS 12 20 REARTAIBH
BEMEH RS -

Lactron & Rz & HTUFE > TRk > 2RFHHAFE
(<120C) %% - sbsb > RREMHTER -

(v9)Gerald Scott > ¥ B Aston University

BaF A MY A BRERS ST (Jo
Polyolefins) % #,— 4 # 4% (oxo-biodegradation) » 1 7R 4
%42 (heterocarbon) = & 4T (el & iﬁﬁ%\ﬁ% alkyl polyester )
Al %k~ & 4 % #& (hydro-biodegradation ) » AT 4 # 3 LI 5
TR BRI IR
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polyolefins heteroatom polvmer

oxo-biodegradation hydro-biodegradation
(slow) (fast)
acids, esters¢alc0hols sugar, alcohols, acids
CO; —l—biomiss (£E) 4m '
humus (& 4#4.%)

838 15 £ E 0 A HR PE BBLE A SRk
(bioassimilation) YEF o e EAT (DB AS ~ FAMKET
2o ERAPEREZBREARKE  QFLG () KE
TowBEAA NS TEZXIPE  Fx o - mBTeEE LER
cytochrome P450 » B A& i a#@itAhaeaask (0O ,) @
AHEAELBEAFTHR  BREAGERZAAEHA(
OH) » & 9 FH# SR > REK A=A RA Y -

fEHR BB ASTM kB2 "I o@seF, MREE
B A& RS GZ S THHmE Ee > T2HRBEZ T K&
=R Hb@ih £33 -

K BHARE LSS EE (Asian Organic Recycling Network)
HEmARAR G B A FHEH 5% ARRGERES
B#SHANTrAEBRRRZRNE®  LLABRMHeER
ZF o RIEBHEAREE T/ G UL HRGHEREDT 552
BRI - BT EER - HHREERIABEL T
(—)EHEHE KRR L @R AR AR
LS A BNE I/ RICRERAFLER -



QAR RER a0 g B M F A H DR E
ER T b S

IHHRHEE HEZFRCEFZEFHFT URIA 2 FR
oL e

44 4% B I 9L B AR R m R T4t 2 e B el (Organic
Recycling) & 24 F % #% 77 7% @ 4 (Organically Recyclable )
2HEHAES (ABANTSRER) $1Z-BAZRE
PLERERE G 0 4% A IS0 9000 £ ISO 14000 % 7R B 4L A

REF/E M ©

(=) et B 4%
1. &%

BREZOERIBEAR/BRREEY > #OER/ HfRAZ
HREE o
(1)22 3%, 1SO TC207 414 A iy @ W3R I TAF /N &L o
(2)£ B4 (U.S. Composting Council » 454 USCC)
o5 2 T3 A He e 13 e AL 2 BB 3% ( Test Methods
for Evaluating Composting & Compost > 4% % TMECC )
TUMAEEE - ZHREHLEBI0FE > KELB100 F
(A EAE BWEORREABAXI (USDA) H
BRF e
(DHUSCC & T asgfeit | Rt o3 FHTRA
GFERRAE ~ BR R REE - B TRREREERE
B (39e:dExn TMECC ¢ ) -
() H A8 S © ZARHE/ b/ B3R/ R/ 8% -
2R E Z IR ‘
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() ARE4R A B HER ISO9000 RE 482 8% 0 Ha
B HATY|R o
(Q)FE A # M A USCC 3 pe it te B 94 F 1 - Tﬁ% FRE
A8 B RZ 455k X AL & A A 43 M f mg U5 IE » f USCC
HERAFRTERFHZESN -
(BUSCC & E "R T ¥ AEREZE ¢, (Compost
Professional Credentials Committee) > LAZS B B ¥ #4k B
ErmstE (2000 & 11 B) -
(DE#ARHEA IS0 BEFLBEILR IS0 BERS
Z R Z XM BN R/ B/ AEREFEAE/12
Ve
3. AR s
RERRAFZAREXE LEHBE ZM TR
Z 48 B.7& 3% » 4o IBPI/USCC/DIN Certco/OK Compost % 4%
e
(2RI BMABEE @B S EHATZ T

1485 £ 50 25 1 2 2 R A 2 B R
G EHERRBAN B -

2.8 &K ¥ F B € (Japan Organic Recycling Association » #§
# A JORA)FR #2001 FAFN R R B A #F 4 4
B @M E o JORA B & Blik B R/ -

SHMTHEG LN RRATGRIAE - AFAREZER
T-RBEEHAHEE EHLEEBAENH-

4Kz RA AR AR BABEC2Es Edgs
B X4 o
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SEHE R L AR A B B S R -

6.3 45 R T LB I L R I B 0 BAT H MR AR -
TR AT HEB AR T ARG R - BAREDT X
RS  BRPABSEA TR ZENERH -
SIFHABTRMLLRBITRBEL -

(va) 25 i o #7848 B a0 2 3L B M T4

LAHE A B 4 BT S B B 2 B R R EUR B B BATRE
2.4 A BE R Z HORBLBUR A B B RATRE -
3Rk 3% 2 AL

(VEMH % BE - B A ABRER—MRT -

O BAR B LR AEA LA KA R AR

ES S

A A BB EH TR o THREHSHAE A A (Carbon
Emission Credit, i # % CEC)- % A #4# @ iih & &K 7] ~
B R % A 2 CEC A8 71 > WA 4R M T RARF 4
B AZ T

5. f kAR M ¢ BB FALHAE CEC A - B RBE/
¥ - AT T2 — %4t (harmonization) ~ B B8 2 K
WA ERE(EREERGEEETEEXE =
B mak) o

6. 20 o A7 A B MBS S AR A AR N o AR AR R AR E
F2 BB -

7. £ B &4 4 (USGC/Bio Materials Team Asia) A& ERZ
oo A E 2SR RAIE - SR M A R AL E
Mk EE o BEWARA L ERARRREURER
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AR EREEARERTERE  FEAAT

%~ FEOF
— N BEAEYTyREBTEZRT EARATHEER KX
BUBERAMTHIREBFEARRECRFZANRR & F
HHRTERSZHEEN » THEABRRESE (R4
W RIE S HRAERE) MAERNEZARRSS > 282
HEARBAITAE  BIEAMRE TR AREDT
BB AESNTIFZRER -
S BMBREWRE2ERIEF A A (1) reduce s (2) Reuse ;
(3) material recycling—composting (4) M ERELZ
#Ae s (5) HERE - £% (3)~(4) FrREABRTHE
AR A, wiE B AR IR s (3) &2 (4) Mex
B (3)~(4) $RF# -
AR REFR BAHSEASATIMA > R
ERAAYERE PARELERESRAFTREAREREY
R AT  F AR CHAIREFREFHE LR
Ay RXEE ANHEEE > SANTBERENELUERZ
BEFXEAAEREI - sEF XEFREERE - WALy
THMmBB R B REAREEHETHRETCEMAE
BBtk o |
W~ AR EPE  BEN YR BERFERAEE
16 B4 B P EH R ho ] AT BUREL Y SRR B R E R
RLREREZ  ARUANToEBBAREHER  £H
BEHABUMET X BTAEREK > ABATERAL THEY

=)
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TATH R @B AR AR Kk Ek e HER
My G35 BBR ~ B~ #4F coating ~ BEAR - A&
BpEZ IR A REBEZRES - BREE¥K R
A AR~ BAREE

FmhuzAREEN  RECRAEERNEHOIREIE
FR o AMEZES  HERBHEIEHLEY - AL DHE
S 0 B ORI M E A A AT HR SR
FHRAEEHE > UFATHZRE  HNHEREERZE
BB AN ARZRERTGESESE  TAFEX
BB o TN FF T 5 7 TE B A B 30T BUF SR SR AT B R
B ° ,

KA HZEERTE SN RERSEALHARE AR
AHEREREERAERB  MAKETZIAREREHE
e THRASYEFENLEF RSB AR T
Ve Zya i Wtk (carbon sink) ° |

A BAEENRS  HNARBEEDZ T REU AT
B BETEARBEEWZEIEN 2002 £E2]50% -
45 B AR5 4 2000 #1838 2001 FREATZ R BERK B
MERBENZERDKFOCRE-—BRAIEF RHTRIL
B AK#E R & JOR) %A #E R W2 F IRE K TAF -
UAMTHREB2ERMEVESE B_ATCHEIET
Z BA

A~ 4 Cargill-Dow /2 8) 2 fi 475 40 > FHRER A ZRIABRER
JE R 2002 4 E X LT 0 BB A SIS R 0 FE AR
4o Du Pont ~ Bayer... % KB4 A BB RLER BB E
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A —REE

¥~ ZHRFR

— BEREEE > BATREREZHEDAEE R BEBR
ERRABBEMZAERZAA - HAER - EIRER - B
BB ER ALH - TRk CO,HK LR FERERDFR
W MEELENE  HEEAHT

S AT yBERAE R RER —BH & BERER
R o UAMTHBEBROEABNBETH K IFH

EEABESAEBZCERAA KBS ARS  HHRL
HewE  ThEMmTE -

=~ A AREH A BB MM e (recycling-based society) sy B &
AT hBRAEMTHIHRVBRA—REB_ZXZRERAT® >
hERRRZAERY  REBRARN  GBEEHR KRBT
R AARBFHABEZ R ETRERAANLE -

o~ HRT S REFERBAAZIADToAEE > £H
e S AR E  BREFREI R ERREGBREEREA
G0 DAEUT - RBREH S HFELHE -

- RAHRADTHBREBZAHRARBEMGHEEL KR
FEEAEEHT  BRAEIEHAZRE  UAESY -

2%~ 48 7 VLAR #1 DRANCO & F4F A 2R A2 ie R 5
BRBNGES NG ERBER O3 RRNRABRERHT
HBEGHRBANE  KEHEE EABET BRERAIAT
AR e

4 amﬁﬁkﬁﬁﬁﬁ%ﬁwﬁﬁ 18 B ARG o AR K
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AN

WEBEBBRAGENT o BERHNEZAEae - @ RH
RABT AT G ME  THITHE  KRFLENRA
A8 EAKEE 12 B AT Cargill-Dow & E X, % & 4 » 430
E@IotyEMME » X ARG L8 - FEREARZE8 B
HPZEBERETHERE EXLREAEIUR MG
BGoE Btz BB i’]ﬁé%ﬁ%&iiﬁﬁﬁéﬁﬂ&’
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betwem

International Biodegradable Products Institute
Institut Intcmatxonal Des Produits Biodegradables

(referred below as BPY) .

and

" DIN CERTCO Gesellschaft fiir Konformititsbewertung mbH, -
BurggrafenstraBe 6, 10787 Berlin, Genmany ‘

(refen‘éd to below as DIN CERTCO).

Tlus leﬁef éxpresseé the willingﬁess i;f BPI and DIN CERTCO to recogmz:e andhoner o
the validity of each other’s certification systcm a;id logo with the following Apmvi-sioﬁs:

" Certified materials and prodmts must meet appropnate pational or local peguiamons ‘
{for axamnle heave metal levels) .

*« Documents and data used for certification are found to be complete by each
organization.

Additionally, the BPI and DIN CERTCO plan to recognize the technical expertlse of the
testing labs and scientific reviewers used by each organization.

The BPI and DIN CERTCO agree to develop comparable application procedures and
forms in order to facilitate product approvals.

Both organizations agree to attempt to harmonize biodegradable and compestable
standards for polymerlc materials and products and packagmg, contalmng polymeric
materials i in- ISO - , _ , ,

Each certlﬁcatlon orgamzatlon w111 collect revenues for the dISplay of thmr rcspechve S
logo within their region as per the fee structure established by their own organization.

Frei i
Predident

oy e fi LA

Ramani Narayan, Ph.D. | Jggan Reske
BRI Scientific Committee DIN CERTCO Certification Comnaittee

v
&iurgen Ne in
Managing Director of DIN-CERTCO
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Since december 1993 the DRANCO-plant in Salzburg has
been treating all the separately collected biowaste from the
broader Salzburger area. The SAB -Salzburger Abfall-
beseitigung- is owner and operator of the plant. The opera-
tion of the plant started together with the collection of bio-
waste in the area. The DRANCO process converts the organic
waste into biogas and compost. The plant has a capacity of
15.000 to 20.000 tons per year and was built in only 15
months. The total investment price is 150.000.000 Austrian
Shillings. '

Working hours « oo N

Ca50d)y”
5d/w
8 h/d
Operating staff 5 people

The biowaste is transported in closed vehicles and dumped
into a feeding unit in the delivery hall. From here it is trans-
ported by belt conveyors towards a manual sorting station
where impurities are removed. Subsequently the biowaste is
shredded in a hammermill and screened in a 40 mm trom-
mel screen to remove impurities. The oversize is.sent to a
container while the undersize of the sieve passes a ferrous
metal separator and is stored in an intermediate buffer, be-
fore going to the digestion unit.

Garden

Volan e sonds (VS) on total»sollds : {
Kjeldahl nitrogen (kJ- N) in g/kg on fresh welght 6
C/N-ratio 20

The fresh biowaste coming from the intermediate buffer is
transported towards the mixing unit of the feeding pump,
where it s mixed with digested residue coming from the reac-
tor. Steam is added to raise the temperature of the sub-
strate to 55°C. The material is pumped into the digester. The
fermentation of the organic material takes place in a vertical
reactor under thermophilic conditions, without any addition of
water. There is no intermal mixing or agitation in the reactor
during the digestion process. The material passes through
the reactor from top to bottom where it is removed by an ex-
traction system. The extracted residue is partially sent to the
mixing unit of the feeding pump where it is mixed with fresh
biowaste and partially transported to the posttreatment.

DRANCO reactor for the treatment of biowaste in Salzburg

L8 kg'VS/mB d

65 909 .-

014202170 Nm?
3-5Nm3/mad
50 - 65% CH,

lodegradablltty
i ‘Biogas' productlon per ton mput
Biogas production rate
Methane content

The exhaust air of the plant coming from the delivery hall,
the electro-mechanical equipment and the post-composting
unit is removed and cleaned in a biofiiter, The biofilter has a
surface of 300 m? and treats 45.000 m® exhaust air per
hour.



The digested material is mixed with flocculants before being
dewatered in a screw press. The press cake has a total solids
content of 50%. A computer controlled tunnel composting
system subsequently stabilizes the residue during two to
three weeks. The press water is sent 16 the adjacent waste
water treatment plant.

Gas storage for biogas and landfill gas. In front at the right the desul-
phurization unit for the landfill gas

'BIOGAS TREATMENT

The produced biogas is collected in a gas tank and mixed
with desulphurized landfill gas. The gas is partially used in a
steam generator for the production of process heat. Most of
the gas is transformed into electricity by means of biogas en-
gines with a total installed electrical power of 1.6 MW, The
produced electricity is consumed in the plant itself and for : ; . 3
the larger part utilized by other installations at SAB. Screw press for dewatering of the residue

(Gas traatmant

Steam
!

Desulphurization Comprassor [
3 H—&-] [

Transformars
55

Landfill gas Gas storage - V
Heat exchanger

Blogas

Gas angine

V= 2500 m

Pra-treatment biowasie

Dlgastion
—_—

Blowasta dallvary Air 12 biofitar

; Siave
Dmmg unit V Containgr

Manual sur(lng Hammer mill

Alr bunker

4+ pre-treatment Butler

Flacculant Dawalaring

aistanung agsnt 5
M g 9 Procsss air

Biofilter

nﬁ,___.._._...-— Post-composting
et —

Struclural materal Scrow prass

Compost rallning -

stock

Muxing unit
Compost bax

Procass watar

Schematic overview of the DRANCO-plant in Salzburg



After two to three weeks the compost is extracted automatically and sent to a refining screen. The
compost meets all Austrian standards. The compost is being sold as a soil amendment product. -

me/kg DM
mg,/kg DM _
mg/Kg DM ’ Compast of the DRANCO-plant Salzburg after refining

(*) Heavy metals related to 30% VS

-

Organic Waste systems, in short O.W.S., is a private company under Belgian law, constituted in 1988, 0.W.S. has de-
veloped the patented DRANCO process and offers turn-key installations for the anaeroblc treatment of biowaste. The
DRANCO process is flexible and can treat source separated biowaste with a low total solids content as well as the or-
ganic fraction of municipal solid waste with a high content of total solids.

Before building the plant in Safzburg O.W.S. had constructed several demonstration units. Since July 1892, O.W.S.
also operates a full scale DRANCO plant with a capacity of 10.000 tons per year at Brecht, Belgium, 30 km North of
Antwerp. :

0.W.S. has its own research lab to further develop the concept of anaerobic treatment and o test the biodegradability

and compostability of consumer products as packaging materials, detergents, bioplastics, etc. O.W.S. also provides
consulting services in the area of solid waste management, compostability and other related areas.

For more information, please contact:

Organic Waste Systems n.v.
Dok noord 4 - B-9000 Gent - Belgium
Tel.: (+32)9-233.02.04 - Fax (+32)-9-233.28.25 -
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o

anaerobic digest
organic waste

Organic Waste Systems



0.W.S. offers:

DRANCO/DRANCO-SEP processes
. basic and detailed engineering

ji— h @ C 0 m p a ﬂ y - equipment supply

- turn-key installations
. start-up and operating services
. laboratory and pilot test-runs

Laboratory testing

Organic Waste Systems {0.W.S.) is a stock . biodegra-dation and compostability tests
compzny under Belgian law, constituted in 1988. » €Cotoxicity tests
The company has a capital of 50.000.000 Belgian - compost quality analyses

Francs and is specialized in anaerobic composting

Consulting servi
and biodegradability testing. g ces

. waste composition

- integrated waste management

. management of organic wastes

. developments in composting and anaerobic digestion

0.W.S. developed and fully owns the patented
DRANCO technology, consisting of the DRANCO
process and the DRANCO-SEP process. This
advanced anaerobic waste treatment technology
converts organic wastes into biogas and Humotex,
a stable humus-like product.

The staff of 0.W.S. has been responsible for the
development of the DRANCO technology from the
very beginning in 1980. Next to the activities
around the DRANCO technology, 0.W.S. offers
laboratory testing and consulting services on all
aspects of biological solid waste treatment.

In the USA, O.W.S. is represented through O.W.5,
inc., its fully owned daughter company in Dayton,

Ohia.
Comminuting drum of the 8recht plont
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The DRANCO

technology

RANCO installation at Brecht (Belyium) treating The first DRANCO demonsiration instollotion wos erected in DRANCO plant in Sulzburg {Austria) with a
2000 tons of biowaste per yeur The plant was Ghent (Belgium) in 1984 and wos used for developing the capacity of 20000 tans of biowaste per year.
arted up in July 1992 thermophilic digestion of household gorboge and biowaste The plant is 1 operation since December 1993

{DRANCO pracess] and pure marker und foad woste [DRANCO-

SEP process)

Advanced biotechnology for
environmentally friendly and cost-

effective organic waste treatment

O.W.S. offers two processes in function of the waste to be treated:
the DRANCO process and the DRANCO-SEP process. The DRANCO
process cansists 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 (TS) content in the digester depends on the input material and
may vary between 15 to 40 %. For market waste, food waste and
other wet substrates, the DRANCO-SEP process was developed which
operates according to the same fermentation principles as the
DRANCOQ process, but is designed for operation between 5 to 20 %
total solids. This flexibility of the DRANCQO technology allows the
treatment of a wide range of different input materials. The digested
residue is extracted from the digester, dewatered to a TS-content of
about 50 % and then stabilized aerobically during a period of
approximately two weeks. The aerobic maturation ensures complete
stabilization of the material which cannot degrade any further under
anaerobic conditions. The final product is called Humotex and 1s a
very hygienically safe and stabilized soil amendment.

The DRANCO advantages:

- Energy production with high biogas yield

- High quality compaost production (Humotex)

- Minimum of odor

- No dust formation during process

- Little surface area required

- Automated process control

- Simple and reliable digester design

- High wastestream flexibility
{DRANCO/DRANCO-SEP process)

- Proven and stable thermophilic digestion process

- Controlled external inoculation




The DRANCO parameters:

digester loading : 10 to 20 kg COD/M®ezerqr-day
temperature range : 50 to 58 °C
retention time : 15 to 30 days in the digester

The DRANCO feedstocks:

The DRANCO technology can be : energy production : 100 to 200 m*® of biogas per ton of waste
used for various types of organic wastestreams: (55 to 80 % methane)
. biowaste and other source-separated electricity production : 170 to 350 kWh per ton of waste

organic wastestreams

. the organic fraction of mixed waste obtained
through mechanical separation

. dewatered sewage sludge

. other organic wastestreams, including non-recycable

paper, market waste, industrial organics ete.. ODti mal recovery ‘Of:
the energy produced in
the DRANCO process
applied in Switzerland

The company Alpha Umwelttechnik AG, the licensee
of O.W.S. in Switzerland, has built a DRANCO plant
for the treatment of 11000 tons of biowaste per
year in Aarberg, Switzerland. The biogas of the
plant I1s transformed into electricity by using a gas
engine and a generator. The thermal energy
produced is utilized in the DRANCO plant itself as
well as in a concrete factory in the neighborhood.
The total efficiency of the energy recovery averages
about 67 % during the year, with peaks of 85 %
during the winter time.

DRANCO instatiation at Bossum (Germany) for the treatment of
11000 tons of rest waste per year and the option to gdd an
odditonal amount of 2500 tons of sludge. The plynt was
started up in the spring of 1997,

b io g as . -u‘wmmummﬂnmmzn\l °
o 3 FLARE 4 1andfill gas
F e il
iopranco \:};
! DIGESTER i ; ! e ..
i ! Lot GaS STORAGE fmamn 00 ENOINES ™ s eTectricity
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. By, e
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J', ’”‘1"““ | ! BUFFER  § waste heat
NN |
iJ }‘ i 4 %h-uwrrﬂuwvbmmm-? z‘w-——-smwnm»m;
: DOSING . ; PUMP  f— c i !  AEROBIC 5
f DOSING UNIT é—i“’r g LoPRESS I > yatuparion R HUmotex
A & 1 AT T Sy
T TTTRURFER |
steam I PRESS WATER |
Pt _
e 1 BIOFILTER f—w= cleaned air
| CENTRIFUGE ;
:“‘”"“"‘""“g"““”‘w : concentrate A Tuted ai
lage—em polluted air
Flow sheet of the - e T Ystaan | ;
) 1 CRUfrer | EVAPORATOR j—-3m) SCRUBBER  jwmrimwi STe2m to pump
DRANCO plant in 3 Pl Py :
. A . c
Kaiserslautern . stesn ¥ condensate
The plant has a capacity of 20000 tons of biowaste i EEQ%R i
per year. The biogas is converted into electricity together EWE.,EWZ,}..“M.W.J
with landfilf gas. The woste heat produced by the gas A

engines is utilized to evaporate the press water. As g result ]
this plant does not produce any wastewater. : waste heat



Laboratory tﬁstéﬁg
and consul t%ng

0.W.S. has established a fully-equipped laboratory for
biodegradation tests and compostability studies,
particularly aimed at bioplastics and novel packaging
materials. Contract research is offered on a world-wide
basis, through a fully-owned subsidiary in Dayton, Ohio
and a partnership with DJK International Inc. in Tokyo,
Japan. ’

O.W.S. has more than 15 years of experience in R&D on
biological treatment of solid waste. The O.W.S.
laboratory department is certified for quality control
according to the OECD system of GLP (Good Laboratory
Practices).

For several years already, O.W.S. has been in the
vanguard of the development of new tests and
procedures for determining biodegradability and
compostability.

The company is the official Belgian delegate to ISO and
CEN working groups in this area and is also actively
engaged in ASTM, DIN and various professional
associations.

In cooperation with AIB-Vingotte Inter, an international
organisation for quality control, the ‘0K COMPOST'
certification and labelling program was launched.

In this program, true compostability of products can be
demonstrated and guaranteed. .

s

Biodegradation tests are not limited to composting
conditions but also include simulation of sewage water,
seawater, soil, septic tank, etc. Alternatively,
biodegradation tests are performed on the basis of
radiolabelled carbon. Other laboratory analytical
capabilities comprise ecotoxicity tests, waste
composition, biodeterioration and compost quality tests.
{n addition to the laboratory tests, consulting servmes
are provided jn the: field of integrated waste - S
management composting legislation and developments.
ete.



DRANCO Installation Reference List .

Type of Plant . City, year . Country Capacity  Type of waste
: ‘ ‘ {tonfyear)
Demonstration plants . Ghent, 1984 . Belgium various
Bogor, 1986 ~ Indonesia market waste
Graz, 1990 Austria . mixed waste
Full-scale plants Brecht, 1992 Belgium 12000 biowaste and
non-recyclable paper
Salzburg,1993- Austria 20000 biowaste
Bassum, 1997 Germany 13500 rest waste and sludge
Aarberg, 1997 Switzerland 11000 biowaste
Kaiserslautern,1998 Germany 20000 biowaste
References References

‘Laboratory Testing

500+ samples tested for biodegradability andfor
compostability, including bioplastics, packaging
materials, paper products, mineral oils, detergents,
specialty chemicals, etc.

50+ clients from more than 15 different countries,
including Biotec (Germany), Cargill (USA), Kimberly-
Clark (USA), M8Inlycke (Sweden), Novamont (Italy),
Showa Denko (Japan), Monsanto (USA) and many
others.

100+ types of solid waste characterized in view of
biological treatment, including various types of
mixed municipal solid wastes, various sources and
kinds of biowaste and different industrial
wastestreams

Consulting Services

Field study on source-separated waste collection
and biowaste definition for a consumer product
company.

Project on the composition of restaurant waste
and the feasibility of separate waste collection

and biological treatment for a fast-food restaurant
chain.

Survey of industrial solid wastes and feasibility
of anaerobic biogasification for a regional
authority.

Organic Waste Systems

Organic Waste Systems N.V.

Dok Noord 4
B-9000 Gent
Belgium

tel. (+32)-9-233.02.04
fax (+32)-9-233.28.25
e-mail: mail@ ows.be

Organic Waste Systems Inc.

¥ 3155 Research Boulevard

Suite 104
Dayton, Ohio 45420 USA

tel. (+1)-937-253-6888
fax (+1)-937-253-3455
e-mail: rtillinger @ worldnet.att.net
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Anaerobic digestion of solid waste: state-of-the-art

L. De Baere
Organic Waste Systems N.V., Dok Noord 4, B-800C Gent, Belgium

Abstract Inorder to make a correct assessment of the state-of-the-art of the technoiogy, a study was
made on the development of digestion capacity for solid waste in Europe. The study was limited to plants in
operation or under construction that were treating at least 10% organic solid waste coming from market
waste or municipal solid waste. A total treatment capacity for solid waste organics, excluding the tonnage
used for sewage sludge and manures, evolved from 122,000 ton per year in 1990 to 1,037,000 ton
available or under construction by the year 2000 in 83 plants across Europe, an increase by 750%.

Both mesophilic and thermophilic technologies have been proven, with about 82% of capacity being
operated at mesophilic temperatures. Wet and dry digestion are almost evenly split, while a clear choice
was made for one-phase systems instead of two-phase systems, which reprasent only 10.6% of capacity.
The capacity provided by co-digestion systems is limited, while there is a rising interest in digestion of mixed
household waste.

The reliable performance has been demonstrated for all types of anaerobic digestion systems. On the
basis of the Dranco technology. a single-phase thermophilic dry digestion process, psrformances were
reached similar to high-rate wastewater digestion. An annual average loading rate of 18.5kg COD/m3.day,
resulting in a biogas production of 9.2 m3/m3reactor.day was obtained at a full-scale plant. The plant
operated at a retention time of 15.3 days. Feedsiocks range from clean organic wastes (31% dry matier) to
heavily polluted grey waste organics {57 % dry matter). Average dry matter concentrations of the digested
residue of 41% were obtained.

Keywords Anasrobic digestion; capacity; performanse; thermophilic; state-of-the-art

Introduction

Anaerobic digestion has become an established and proven technology for the treatment of

solid waste, coming from municipal solid waste, market or other industrial organics. In

order to determine the state-of-the-art, an overview of the plants in operation or under con-
struction was made over a period of 10 years. To accomplish that, a set of criteria were set
forth in order to give areliable assessment:

* Only digestion plants treating at least 10% of organic solid waste, coming from munici-
pal or market solid waste, were taken into consideration, with a minimum capacity of
3.000 ton per year.

« The capacity is the designed capacity for the plant, unless specified differently by the sup-
plier/operator. For biowaste, the total capacity was used while for mixed and grey waste
plants, only the actual capacity going into the digesters was used. If operation of the plan:
ceased, then the digestion capacity was decreased accordingly during that year.

+ The plants taken into consideration had to be at least under construction. No planis were
taken that were awarded or contracted and where actual site works had not commenced
or where the projects were not expected to be in operation by the middle of 2000. For
the year 2001, a prognosis was made based on current tenders for very realistic projects.
Tt was hoped that these guidelines would establish a reliable view on the development of

the technology. ;

Technology trends in capacity

Evolution of capacity

Atotal of 53 plants were identified that met the criteria for selection, totalling a capacity of
1,037,000 ton per year of organic solid waste up to the year 2000. Capacity increased ata
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rate of around 30 kton per year during the period between 1990 to 1995, while the rate of
increase averaged 150 kton per year for the period 1996 to 2000. An increase of 200 kton
per year is expected in 2001. (See Figure 1).

The increase in number of plants for those same periods rose from 2.4 plants per year
installed to 7.2 plants per year, with the addition of 10 plants in 1998 alone. Most of the
plants (30) were constructed in Germany and represented a capacity of 449,605 ton, with an
average of 14,987 ton annual capacity. Nine plants were constructed in Switzerland but
only had a total combined capacity of 78,500 ton/year, or 8,722 ton annual capacity on aver-
age. These capacities are rather small compared to the larger projects constructed in
Belgium, The Netherlands and France, where average capacities were more of the order of
30to 50 kton per yéar.

An overall trend towards larger projects can be observed. The average capacity, initially
at 24,420 ton gradually decreased as small plants were being constructed in Switzerland
and Germany on biowaste. However, since 1998, the size of the projects has been rising
towards averages of 50,000 ton per year for the projects in the following years as large grey
or mixed waste digestion projects are being planned. This increases the total average
capacity from a low of 15,632 in 1997 to 21,704 ton per year in 2001 '

All digestion plants were initially operated at mesophilic temperatures. The first ther-
mophilic plants were dry fermentation plants and came on line in 1992 and 1993. The
capacity of mesophilic operation increased by 350,000 ton during 1994 through 1999,
while thermophilic capacity increased by 280,000 ton, or 70,000 ton and 56,000 ton per
year respectively (see Figure 2). Some years, more mesophilic plants are added while dur-
ing other years more thermophilic capacity is constructed as can be seen from Figure 3. No
clear trend can be observed. It can be expected that the increase will be level for both tem-
perature ranges, even though more suppliers are starting to provide thermophilic dlgestxon

Thermophilic operation was deveioped later but has been established as a reliable aRa~
accepted mode of fermentation. It provides the added benefit of treating the waste at higher
temperatures and thereby increasing pathogen kill-off during the anaerobic phase. The
added amount of heat does not seem to stop companies operating thermophilically, as
higher gas production yields and rates are being claimed by various suppliers.
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Figure 1 Installed capacity and size of plants
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Figure 3 Mesophilic versus thermophilic : annual capacity
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Wet versus dry fermentation

Most of the treatment capacity for solid waste was provided by wet digestion systems (more
than 15% solids) at the beginning of the 1990°s. From 1993 onwards, more dry digestion
plants were constructed and in 1998, more than 60% of digestion capacity was provided by
dry fermentation systems (see Figure 4). Some larger wet digestion plants are currently
under construction. Dry digestion capacity is expected to be 561,000 ton per year by 2000,
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Figure 5 One phase versus two phase

representing 54% of the total capacity. No clear technology trend can be observed at this
moment. Much will depend on the success of wet systems to deal with mixed and grey
municipal solid waste.

Two-phase versus one-phase digestion

Alot of research has been carried out regarding two-phase and one-phase digestion. Even
three-phase systems have been proposed. In practice however, two-phase digestion has not
been able to substantiate its claimed advantages in the market place.

First of all, the added benefits in increasing the rate of hiydrolysis and methanization have

not been proven. On the other hand, high digestion rates have been obtained in one-phase
systems. The added investment cost and operating complexity for two-phase systems have
caused two-phase systems to be limited to a small market share. The increase in two-phase
digestion was limited to only 60,000 ton over a 10-year period, from an existing capacity of
50,000 ton to a capacity of 110,000 ton in 2000 (see Figure 5).
Only 10.6% of the available capacity is provided by two-phase digestion systems. In 1996,
there was even a decrease of capacity as one two-phase plant was taken out of operation.
Most of the added capacity is derived from 2-phase plants operating on manure with organ-
ic solid waste as a co-substrate. '

Codigestion

Codigestion is less applied than was expected (see Figure 6). It is quite common that an
organic solid co-substrate is added to manure digesters in small amounts, but often these co-
substrates are high-energy yielding industrial sludges and only quite exceptionally, solid
waste from households or market waste is added. Among the projects identified, only
70,605 ton or 6.7% of the organic solid waste treated was done so by means of codigestion,
mostly with liquid manure.

Solid waste often requires specific handling and pretreatment, so that a plant designed
for liquid treatment can only treat clean types of waste that need little or no removal of
inerts or size reduction. Also, solid waste tends to pollute the manure with different types of
heavy metals and inerts, foreign to manure or sludge.

The addition of manure or sludges to solid waste treatment plants is also very limited.
The additional investment for receiving tanks and pumps is not often made and liquid waste
isnotdesirable since there is an excess of water that needs to be dealt with.
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Figure 7 Mixed versus biowaste

Mixed waste versus biowaste

A whole development has taken place in the introduction of source separated collection, in
which the collection of organic solid waste 1s done in separate bins at the household level.
This has caused a boom in the construction of composting plants for biowaste.

Digestion of mixed household waste remained stable, but in the last couple of vears, an
increased interest can be observed in the treatment of mixed waste (see Figure 7). It is
expected that mixed waste treatment will increase from 79,500 ton in 1998 t0 374,500 ton in
2001, an increase of almost 100,000 ton of capacity per year.

Anaerobic versus aerobic

Anaerobic systems, however, could not benefit from the surge in composting capacity in the
mid nineties to the same extent as aerobic systems (see Figure §). Aerobic composting
capacity increased with around 7,512,000 ton during the period of 1990 t0 1999. Anaerobic
digestion provided an increase of 443,000 ton in capacity, or only 6% of the total capacity
increase (Griineklee, 1997; Kern 1998,1999).

Anaerobic digestion was not considered as a fully proven technology until around 1995,
atime at which many of the technology choices had already been made in favour of aerobic
systems. The technology also was more expensive and many municipalities chose less risk
and less investment. However, continued development has proven anaerobic digestion to
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Figure 8 Development of aerobic and anaerobic composting capacity in Germany

be cost-competitive and a reliable performance has been demonstrated over a longer period
of operation in various digestion plants.

Anaerobic capacity currently represents less than 5% of the total composting capacity in
Europe. In some countries, however, the market share has reached more than 10% such as
in The Netherlands and Belgium, where 15.6% and 11.9% of the composting capacity is
provided by anaerobic technologies. This coverage even exceeds 25% of the capacity in
larger composting plants in Switzerland. (Table 1).

Performance

Anaerobic digestion has obtained a place among the treatment technologies for organic
solid wastes. The advantages have been proven to be significant and are justified even in
light of initial higher investment costs in comparison to aercbic composting plants, Some
of these performances and advantages will be highlighted further on, on the basis of the
Dranco technology.

Operating parameters
High and consistent gas production rates can be achieved by using dry thermophilic opera-
tion. Optimisation of a plant in Brecht, Belgium has led to the consistent improvement and
increase in gas production rates over a period of 7 years. A gas production rate of 9.2 m? bio-
gas per m° of active digester volume was reached as an average annual rate. Peak weekly
production rates of almost 13 m® of biogas were obtained. (Figure 9). These high rates as
annual operating averages correspond to loading rates of approximately 18.5 kg of
COD/m3reactor.day of which 65% is converted to biogas. The average retention time dur-
ing the year 1998 was 15.3 days, but when excluding the winter months the retention time
was 13.7 days for March-November.

The dry matter averaged to 31.3% for the digested residue coming out after digestion.
Values ranged from 25 to 37% dry matter depending on the season and an average pH of 8.3,
indicating stable digestion. (Table 2).

Flexibility and energy
An important advantage of anaerobic digestion has been demonstrated to be the high flexi-

bility in treating different types of wastestreams, ranging from wet to dry and from clean

organics to grey waste.

Table 3 shows three plants treating significantly different organic wastestreams. The
Salzburg plant treats a wet biowaste fraction with an initial dry content of 31% and a low ash
content. Biowaste in Brecht is also collected from a more rural area, while non-recyclable



Table 1 Capacity in some European countries

Ton/Year % of composting
capacity capaclty
Germany 443,805 8%
Belgium 87,000 15.6%
The Netherlands 197,000 11.9%
Switzerland 78,500 26.6%

paper, such as diapers, paper napkins, etc., are also included. Dry matteris therefore higher,
around 40% with a volatile solids of 35%. On the other hand, grey waste is being treated in
Bassum. This is the waste remaining after source separated collection of biowaste, but still
contains a significant amount of organics, mainly food and non-recyclable paper. The grey
waste is screened over a sieve of 40 mm and the undersize 1s fed to the digester. This frac-
tion represents 30% of the incoming grey waste and contains most of the fines and small
organics, Italso contains stones, glass and inerts smaller than 40 mm. Glass is around 10 to
15% by weight. The dry matter is high. namely 57% with 31% of volatile solids.

Anaerobic digestion has been used successfully over at least 2 years for each of these
substrates, with a digester operating at 22, 31 and 41% dry matter in the digested residue
respectively. Ranges as wide as from 17 to 47% were observed for the same digester con-
figuration.

Energy production has remained an important parameter, even though energy prices
have been dropping. The greenhouse effect, sustainable development and the ozone layer
depletion have all contributed to the value of anaerobic digestion as a renewable energy
source.

The contribution in renewable energy is not negligible. Anaerobic digestion requires on
average an additional 15 kWh per ton of energy in comparison to aerobic composting
plants. When this is taken into account, then the biogas generated at the three plants under
consideration, yields a surplus energy of 165 kWh, 220 kWh and 245 kWh per ton for the
plants of Brecht, Salzburg and Bassum respectively. This represents a value of 14 to 21
Euro per ton.

Conclusions

Anaerobic digestion of solid organic waste has been established as a reliable technology in
Europe. There are currently more than 50 full-scale plants with a treatment capacity of
more than 1 million ton per year. In several countries, anaerobic digestion capacity is
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Table 2 Performance of Dranco plant Brecht, Belgium, in 1998

Tonnage Fed: 20,049ton -

Gas yield: 102.5 Nm®fton (85% CH,)

Gas production rate (m%/m® reactor.day): 9.2

Retention time: 15.3 days (13.7 excluding winter)

Loading rate per day: 14.9 kg VS/m3or 18.5 kg COD/m® (65% conversion)
Dry matter: 31.3% (25-37%) ’

pH: 8.3

Height in digester: 19.6 metres

Table 3 Comparison of waste composition and process parameters of the Dranco plants in Bracht,
Bassum and Salzburg

Draneo Plant Salzberg, Austria  Brecht, Belgium  Bassum, Germany

Capacity 20000 ty 20000 t/y 135001/y

Kitchen Waste 80% 15% grey

Garden Waste 20% 75% waste

Paper Waste — 10%

Dry Matter Substrate 31% 40% 57%

Volatile Solids Substrate (on Dry Matter) 70% 55% 51%

Dry Matter Content in the Digested Residue  22% 31% 41%
(17-27%) (26-37%) (35—47%)

Nm? biogas/ton of Waste 135 Nm3/t 103 Nm3/t 147 Nm#/t

already treating more than 10% of the organic waste, and capacity is steadily increasing all
across Europe.

Both mesophilic and thexmophlhc and wet and dry systems have been marketed success-
fully. Two-phase and codigestion systems have so far been limited to around 10% of the
capacity. A trend towards the treatment of mixed and grey waste can be observed, and is
resulting in large-scale plants in the range of 100,000 ton instead of the average 20,000 ton
per year capacity installed thus far.

Digestion has increased dramatically due to the introduction of source separate collec-
tion. However, most of the composting infrastructure was constructed when anaerobic
digestion as a technology was not fully established on a full-scale. It can be expected in the
next years, that digestion capacity will be added when existing composting plants need to
be remodelled or when the capacity of the plant needs to be enlarged.

As far as performance is concerned, high biological decomposition rates have been
demonstrated over long periods of time, even exceeding many of the high-rate wastewater
treatment plants, such as USAB or fixed bed digestion systems for industrial wastewaters.
Anet energy surplus of 165 to 245 kWh per ton of waste treated can be generated in the form
of elecrricity. Besides the energy production, important advantages such as high flexibility
and reduced odors will make anaerobic digestion very attractive in the next millennium.

References
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Conference on “Qrganic Recovery and Biological Trearment into the Next Millennium”, ORBIT 1997,
Harrogate United Kingdom, 313-316.
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DRANCO REFERENCE LIST

|.___Demonstration plants

1. Demo plant Gent, Belgium

- Substrate
- Volume
-Year

mixed garbage and biowaste
60 m?
1984

2. Demo plant Bogor, Indonesia

- Substrate
- Volume
-Year

market waste
30 m?
1986

3. Demo plant Florida, USA

- Substrate
- Volume
- Year

mixed garbage
1md
1989

4. Demo plant Graz, Austria

- Substrate
- Volume
- Year

mixed garbage
5m?
1990

5. Demo plant Kagoshima, Japan

- Substrate
- Volume
- Year

il. _ Full-scale plants

1. Brechtl

Location :
Project :

Capacity :
Start-up :
Client :

Operating company :

2. Salzbur

Location :
Project :

Capacity :
Start-up :
Client :

garbage and manure
30m?
1998

Brecht, Belgium (near Antwerp)

DRANCO-plant for the anaerobic digestion of source-
separated organic waste

20,000 tonfyear

July 1992

IGEAN

DRANCO nv (a subsidiary of O.W.S.)

Bergheim-Siggerwiesen, Austria (near Salzburg)
DRANCO-plant for the anaerobic digestion of source-
separated organic waste

20,000 ton/year

December 1993

Salzburger Abfallbeseitigung Gesellschaft (SAB)

Organic Waste Systems n.v.

1/2 01.10.2000



3. Bassum

Location :
Project :

Capacity :
Start-up :
Client :

4. Aarberg
L.ocation;
Project :

Capacity :
Start-up :
Client :

5. Kaiserslautern

Location : -
Project :

Capacity :

Start-up :
Client :

6. Villeneuve

OWsl==]

Organic Waste Systems

Bassum, Germany

DRANCO-plant for the anaerobic digestion of the organic
fraction of grey waste and sludge

13,500 ton/year

June 1997

Abfallwirtschaftgesellschaft mbH (AWG)

Aarberg, Switzerland

DRANCO-plant for the anaerobic digestion of source-
separated organic waste

11,000 ton/year

January 1998

Vergarungsanlage Seeland AG (VEGAS)

Kaiserslautern, Germany

DRANCO-plant for the anaerobic digestion of source-
separated organic waste

20,000 ton/year

January 1999

Zweckverband Abfallwirtschaft Kaiserslautern ZAK

Location : Villeneuve, Switzerland

Project : DRANCO-plant for the anaerobic digestion of source-
separated organic waste

Capacity : 10,000 ton/year

Start-up : February 1999

Client : SA Compost Chablais-Riviera

7. Brecht Il

Location : Brecht, Belgium (near Antwerp)

Project : DRANCO-plant for the -anaerobic digestion of source-
separated organic waste

Capacity : 50,000 ton/year

Start-up : January 2000

Client ; IGEAN

Qrganic Waste Systems n.v. 2/2 01.10.2000
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Composting in Minnesota
December 2000

Content of Presentation

o Review:
— government structure
— Minnesota policies
— compost programs/facilities
— economics of composting
- operations
— what we have learned
- regulations

Minnesota Solid Waste Policy
e Solid Waste Hierarchy

¢ Recycling Goal

= Bans

¢ Household Hazardous Waste

MN’s Solid Waste Hierarchy

(1) waste reduction and reuse;
(2) waste recycling;

(3) composting of yard waste and food waste;
(4) resource recovery through mixed municipal solid waste composting or
incineration;

MN’s Solid Waste Hierarchy
(continued)

(5) land disposal which produces no measurable methane gas or which involves the retrieval of
methane gas as a fuel for the production of energy to be used on-site or for sale; and

(6) land disposal which produces measurable methane and which does not involve the retrieval
of methane gas as a fuel for the production of energy toc be used on-site or for sale.

Recycling Goals
¢ By December 31, 1996:
~ Metropolitan Counties must recycle 50 percent by weight of the total waste generated
— Greater Minnesota Counties must recycle 35 percent by weight of the total waste
generated,

Household Hazardous Waste

= Fach county is required to have:
— education program, and



— management plan

The removal of the materials from the waste stream reduces the toxicity of the
finished compost, ash or MSW.

93 Materials Ban from Land Disposal

« appliances

« yard waste

"« used motor ol

« tires

+ |ead-acid batteries

« rechargeable batteries and products
« products containing Mercury

« dry-cell batteries containing mercuric or silver oxide electrodes or nickel-cadmium batteries

10:3] Mixed Municipal Waste Generation 1998
11iz) MSW Composition
1212) Compost Programs/Facilities

1330 Compost Programs/Facilities
= Compost facilities not in operation at this time:

— East Central
- Wright County

140 Facility Design
» Specifications for feedstock material
» up-front sorting equipment/process
» shredding, mixing equipment
= invessel system
» windrow system
- static pile
— aerated static pile
— turned pile
» Screening system

153 Financial Aspects

« Capital Costs for waste-processing facilities in $/ton/daily installed capacity:
— waste-to-energy - 175,000
— mixed waste composting - 150,000
— source separated compasting - $100,000

16:2) Economic Viability
« Most sensitive financial variables:
— debt service (principal and interest) - up to $50/ton

— residual disposal costs (including costs to recycle, incinerate, or landfill non-compostables -

up to $25/ton
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197}

217

— labor costs - up to $25/ton
— repair/maintenance - up to $10/ton

Economic Viability

o Waste recovery systems:

— conserve land - landfills consume land

- recover resources and energy from waste - helps to defray system costs
— can reduce transportation cost if landfiils are remote

~ reduces landfill clean-up costs

— reduces risk of surface and ground water

~ reduces risk to human health

Learning's
» Feedstock
— quantities
—types
— composition
« Contaminants
« Market specifications

Feedstock

= Assure a supply of organic material

— quantity on a daily/annual basis

— voluntary contracts

~ municipal, franchised or arganized collection of organic material
» Jdentify the composition

— types of organic material

— percent of each type of organic material

—.chemical make up

+ Environmental
— arganic compounds
- metals
- inerts
» Market
~ inerts
— plastics
- metals
~ soluble salts

Market Specifications
= Identify markets

— nursery industry

— government

— construction industry
« Material specifications



- particle size

- nutrient value (NPK, pH, soluble salts..)
- metal content

— Inert standards

2271 Regulations

« Purpose:
— Protect Human Health and the Environment
23 ] Regulations
s Yard Waste
< minimal regulations
- prevent odors
- reduce pathogens

- prevent vector problems and aesthetic degradation
- control surface water to prevent leachate leaving the facility

247 Regulations
« MSW Composting Regulations
— Site design
« site preparation specifications
« controlled access to site
» divert surface water away from site operations
» lined compost pad needed for composting, curing and storage of immature compost
« control odors

2511} Regulations
« MSW Composting Regulations
= Operations Requirements
+ operation and maintenance manual
= personnel training program
= materials management requirements
~ waste delivered to designated delivery area

- salvageable and recyclable materials must be containetized or store
~ compost residuals stored to reduce odors, vectors and in an aesthetically pleasing manner

» Process to further reduce pathogens (PFRP)

267) Regulations
- = MSW Composting Regulations
— Test Methods
« sampling and testing plan for finished compost
« compost maturity test protocol
« Tast parameters: pH, moisture content, particle size, NPK ratio, soluble salt content
* Metals: Arsenic, Cadmium, Copper, Lead, Mercury, Molybdefium, Nickel, Selenium, PCB, and Zinc.
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Minnesota Rules, Table of Chapters

Table of contents for Chapter 7035

7035.2836 COMPOST FACILITIES.

Subpart 1. Scope. The reguirements of subparts 4 to 7
apply to the owner and operator of a facility used to compost
solid waste, including source separated compostables except as
provided in part 7035.25325, subpart 2. The owner cr operator of
a yard waste compest facility must comply with subparis 2 and 3
only.

Subp. 2. Notification. The owner or operator of g yard
waste compost facility shall submit a notification form to the
commissicner on a form prescribed by the commissionar before
beginning facility operations. The notification must include:
the facility location; the name, telephone number, znd address
of the contact person; the facility design capacity; the type of
yard waste to be received; and the intended distribution of the
finished product.

Subp. 3. Operation requirements for yard waste compost
facility.

A. Odors emitted from the facility shall comply with
the applicable provisicns of any agency odor rules.

B. Composted yard waste offered for use must be
produced by a process that includes turning of the yard waste on
a periodic basis to aerate the yard waste, maintain
temperatures, and reduce pathogens.

C. Compost will not contain greater than three
percent inert materials (dry weight) that are greater than or
equal to four millimeters as determined by the testing procedure
under subpart 5, item J, subitem (3).

D. By-products, including residuals and recyclables,
must be stored in a manner that prevents vector problems and
aesthetic degradation. Materials that are not composied must be
stored and removed at least, weekly.

E. Surface water drainage runoff must be con:trolled
to prevent leachate leaving the facility. Surface water
drainage run-on must be diverted from the compost and storage
areas.

F. The facility shall be constructed and operated to
prevent discharge of yard waste, leachate, residuals, and the
final product into waters of the state.

G. The facility operatcr shall submit an annual
report to the commissioner by March 1 of each year for the
preceding calendar year that includes the type and guantity, by
weight or volume, of yard waste received at the compost
facility; the quantity, by weight or volume, of compost
produced; an average of the inert test results; the cguantity, by
weight or volume, of compost removed from the facility; and a
market description.

Subp. 4. Design requirements for solid waste compost
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facility. The owner or operator of a compost facility shall
submit an engineering design report to the commissioner for
approval with the facility permit application. The engineering
report must comply with the design reguirements in items A to G.

A. Site preparations must include clearing and .
grubbing for the compost operating and storage areas, building
locations, topsoil stripping, excavations, berm construction,
drainage control structures, leachate collection system, access
roads, screening, fencing, and other special design features.

B. RAccess to the facility must be controlled by a
perimeter fence and gate or enclosed structures.

C. Surface water drainage must be diverted around and
away from the site operating area. A drainage control system,
including changes in the site topography, ditches, berms,
sedimentation ponds, culverts, energy breaks, and erosion
control measures, must comply with part 7035.2855, subpart 3,
items C to E.

D. The composting, curing, and storage areas for
immature compost must be located on a liner capable of
minimizing migration of waste or leachate into the subsurface
s0il, groundwater, and surface water. The liner must have a
permeability no greater than 1 x 1077 centimeters per second
and, 1f constructed of natural soils, be at least two feet thick.
The liner must comply with part 7035,2855, subparts 3, item A;
4; and 5.

E. Ligquid in contact with waste, immature compost,
and residuals must be diverted to a leachate collection and
Lreatment system. The leachate collection and treatment system
must comply with part 7035.2855, subpart 3, item B, and the
applicable portions of part 7035.2815, subpart 9, items B to K.

F. The facility must be designed for collection of
residuals and must provide for the final transportation and
proper disposal of residuals.

G. The facility must be designed and operated to
control odors in compliance with the applicable provisions of
any agency odor rules.,

Subp. 5. Operation requirements for solid waste compost
facility. The owner or operator of a compost facility shall
submit an operation and maintenance manual to the commissioner
for approval with the facility permit application. The manual
must include a personnel training program plan, a leachate
management plan, and a compost sampling plan and must comply
with the operation requirements in items A to L.

A. BRAll access points must be secured when the
facility is not open for business or when no authorized
personnel are on site.

B. The personnel training program plan must address
the requirements of part 7035.2545, subparts 3 and 4, and the
specific training needed to operate a compost facility in
compliance with this subpart and subparts é and 7.

C. All wastes delivered to the facility must be
confined to a designated delivery area and processed or removed
at least once a week to prevent nuisances such as odors, vector
intrusion, and aesthetic degradation.
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D. All salvageable and recyclabkle materials must be
containerized or stored and removed from the facility in a
manner that prevents nuisances such as odors, vector intrusion,
and aesthetic degradation.

E. All compost residuals must be stored to prevent
nuisances such as odors, vector intrusion, and aesthetic
degradation. The residuals must be remeoved and properly
disposed of at least once a week.

F. The leachate management plan must describe how the
facility will store, reuse, or dispose of collected lesachate.
If leachate is to be recirculated ‘into the compost, it must be
added prior to initiating the PFRP process described Iin item I.

G. Odors emitted by the facility must comply with any
applicable agency odor rules.

H. The owner or operator must cover or otherwis
manage the waste to control wind dispersion of any pa
matter,.

=
-

ticulate

I. Compest must be produced by a process to further
reduce pathogens (PFRP). The temperature and retention time for
the material being ccomposted must be monitored and recorded each
working day. Three acceptable methods of a PFRP are described
in subitems (1) to (3):

(1) The windrow method for reducing pathogens
consists of an uncenfined composting process involving periodic
aeration and mixing. Aerckic conditions must be maintained
during the compost process. A temperature of 55 degrees Celsius
must be maintained in the windrow for at least three weeks. The
windrow must be turned at least once every three to five days.

(2) The static zerated pile method for reducing
pathogens consists of an unconfined composting process inveolving
mechanical aeration of insulated compost piles. Rerobic
conditions must be maintained during the compost process. The
temperature of the compost pile must be maintained at 55 degrees
Celsius for at least seven days.

(3) The enclosed vessel method for reducing
pathogens consists of a confined compost process involving
mechanical mixing of compost under controlled environmental
conditions. The retention time in the vessel must be at least
24 hours with the temperature maintained at 55 degrees Celsius.
A stabilization period of at least seven days must fcllow the
enclosed vessel retention period. Temperature in the compost
pile must be maintained at least at 55 degrees Celsius for three
' days during the stabilization period.

J. The owner or operator must comply with ths compest
sampling and testing plan approved by the commissioner.
Proposed changes to sampling equipment or procedures must be
submitted to the commissioner for review and approval. Testing
must be conducted when each batch of compost matures. The plan
must include the sampling and testing requirements in subitems
(1) to (6&).

(1) The compost maturity must be determined using
testing protocol described in the sampling plan. "Mature” means
more than 60 percent decomposition has been achieved as
determined by an ignition-loss analysis and one test method
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D. All salvageable and recyclable materials must be
containerized or stored and removed from the facility in a
manner that prevents nuisances such as odors, vector intrusion,

and aesthetic degradation.

E. All compost residuals must be stored to prevent
nuisances such as odors, vector intrusion, and aesthetic
degradation. The residuals must be removed and properly
disposed of at least once a week.

F. The leachate management plan must describe how the
facility will store, reuse, or dispose of collected leachate.
If leachate is to be recirculated into the compost, it must be
added prior to initiating the PFRP process described in item I.

G. Odors emitted by the facility must comply with any
applicable agency odor rules.

H. The owner or operator must cover or otherwise
manage the waste to control wind dispersion of any particulate
matter,

I. Compost must be produced by a process to further
reduce pathogens (PFRP). The temperature and retention time for
the material being composted must be meonitored and recorded each
working day. Three acceptable methods of a PFRP. azre described

in subitems (1) to (3):

(1) The windrow method for reducing pathogens
consists of an unconfined composting process inveolving periodic
zeration and mixing. Aerobic conditions must be maintained
during the compost process. A temperature of 55 degrees Celsius
must be maintained in the windrow for at least three weeks. The
windrow must be turned at least once every three to five days.

(2) The static aerated pile method for reducing
pathogens consists of an unconfined composting process invelving
mechanical aeration of insulated compost piles. BAerobic
conditions must be maintained during the compost process. The
temperature of the compost pile must be maintained at 35 degrees
Celsius for at least seven days.

(3) The enclosed vessel method for reducing
pathogens consists of a confined compost process involving
mechanical mixing of compost under controlled environmental
conditions. The retention time in the vessel must be at least
24 hours with the temperature maintained at 55 degrees Celsius.
A stabilization period of at least seven days must follow the
enclosed vessel retention period. Temperature in the compost
pile must be maintained at least at 55 degrees Celsius for three
days during the stabilization period.

J. The owner or operator must comply with the compost
sampling and testing plan approved by the commissioner.
Proposed changes to sampling equipment or procedures must be
submitted to the commissioner for review and approval. Testing
must be conducted when each batch of compost matures. The plan
must include the sampling and testing requirements in subitems

(1) to (6).

(1) The compost maturity must be determined using
testing protocol described in the sampling plan. "Mature" means
more than 60 percent decomposition has been achieved as
determined by an ignition-loss analysis and one test method
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(2) the training and experience
qualifications of persons who collect samples;

(b) egquipment used to collect, process, and
store samples;

{c) sampling egquipment cleaning procedures
and other actions taken to prevent sample contamination;

(d) the location or locations where samples
are collected;

(e) procedures used to collect grab samples:;

(f) procedures used to process grab samples
to form composite samples;

(g) chain-of-custody and sample storage
procedures; and :

(h) compost sampling gquality assufance and
quality control measures.

(6) The sampling plan must describe how the test
results from the samples required in subitems (1) to (4) will be
utilized to define the compost at distribution, and must include:

(a) a description of the batch process,
statistical average, or other method used to classify the
compost, and assign it physical and chemical properties; and

(b) a description of the method used to
calculate the cumulative and annual pollutant loading rates for
Class II compost.

K. An annual report complying with part 7035.2585
must be submitted to the commissicner by March 1 of each year
for the preceding calendar year. A record of the following
information must be maintained at the facility and included in
the annual report:

(1) the quantity of scurce-separated compostables
or solid waste delivered to the facility;

(2) the quantity and general material breakdown
of recyclables and rejects removed from the waste;

(3) the sources and gquantities of other materials
used in the compost process, such as nutrient or bulking agents;

(4) a summary of temperature and retention time
for all compost produced verifying that the process, set out in
item I, to further reduce pathogens is being met;

(5) the quantity and classification of all
compost produced;

(6) a summary of all lab analyses conducted
according to the sampling plan approved under item J;

(7) a record of each Class II compost
distribution, including the following:

{a) a copy of the information sheet or label
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accompanying all Class IX compost distributions accorzding to
subpart 7;

(b) the name of the compost user and a legal
description of the application site location, including the
quantity of compost and acreage over which it was distributed:;

(c) copies of the letters of notification to
the local governments; and

(d) a copy of the United States Geological
Survey map of the application site and the surrounding areas
showing contours and surface waters.

L. 1If, for any reascn, the facility becomes
inoperable, the owner or operator of the facility must notify
the commissioner within 48 hours and implement the contingency
action plan developed under part 7035.2615.

Subp. 6. Compost classification. Compost produced at a
solid waste compost facility must be classified as Class I or
Class II compost based on the criteria outlined in items A and
B. Compost test results shall be used to classify the compost
according to the approved sampling plan under subpart 5, item J,
the maturity standard in subpart 5, item J, subitem (1), and the
PFRP requirement in subpart 5, item I.

A. Class I compost must meet the following criteria:

(1) Class I compost cannot exceed the contaminant
concentrations in milligram per kilogram on a dry weight basis
as listed in the following table or Code of Federal Regulations,
title 40, section 503.13(b)(3), as amended, with the exception
of mercury, which cannot exceed contaminant concentrations of
five milligrams per kilogram.

Contaminant Concentration (mg/kg)
Arsenic (As) 41
Cadmium (Cd) 39
Copper (Cu) 1,500
Lead (Pb) 300
Mercury (Hg) 5
Molybdenum (Mo) 18
Nickel (Ni) ) 420
Selenium (Se) 100
PCB 6

Zinc (Zn) 2,800

(2) Class I compost must not contain greater than
three percent inert materials (dry weight) greater than or equal
to four millimeters as determined by tests according to the
approved sampling plan under subpart 5, item J, subitems (1) to
(3) .

‘B. Class II compost comnsists of any compost that
fails to meet the Class I standards and meets the criteria in
subitems (1) and (2):

(1) Class II compost must meet the following
pollutant loading rates and have a PCB concentration that does
not exceed six milligrams per kilogram. ’
Pollutant Cumulative Pollutant Loading Rate
(lbs/acre) (kg/hectare)
Arsenic | 37 41
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Cadmium 34 39
Copper 1,338 1,500
Lead 267 300
Mercury 5 5
Molybdenum 16 18
Nickel 374 420
Selenium ' 89 100
zZinc 2,487 2,800
Pollutant Annual Pollutant Loading Rate
(for a containerized compost)
(lbs/acre) {kg/hectare)
Arsenic 1.8 2
Cadmi.um 1.7 i.9
Copper 66.8 73
Lead 13.3 15
Mercury 0.25 0.23
Molybdenum 0.5 6.5
Nickel 18.7 21
Selenium 4.5 3
Zinc 1z24.6 140

(2) Class II compost must not contain greater
than four percent inert materials (dry weight) greater than or
equal to four millimeters as determined by tests according to
the approved sampling plan under subpart 5, item J, subitems (3)
and (3).

Subp. 7. Compost distributieon and end use. The owner or
operator of a solid waste compost facility shall stbmit a
compost distribution plan to the commissioner for approval with
the facility permit applicaticon. The plan must comply with the
requirements in items A to C.

A. Compost distributed or marketed as a fertilizer,
specialty fertilizer, soil amendment, or plant amendmsnt, as
defined in Minnesota Statutes, section 18C.005, must be
registered with the Minnesota Department of Agriculture.

B. The allowable end uses for the compost must be
listed and described in the plen.

C. Class I compost may be distributed for
unrestricted use, Class II compost may be distributed on a
restricted basis. The commissicner or a compost operater
trained as required in subpart 3, item B, shall decermine the
appropriate distribution for a Class II compest used in land
application. Compost proposed to be distributed for end uses
other than land application may be distributed with the
commissioner's approval or as part of the approved facility
compost distribution plan under this subpart. A1l Class II
compost distributed must be accompanied by an information sheet
or label describing the compost product and its physical and
chemical quality, including at least the following information:

(1) the name and address of the generator;
(2) a statement from the generator certifying
that the compost meets the Class II classification standards

under subpart 6, item B, and providing the standards;

(3) a list of best management practices to use
when applying the compost;
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(4) the annual or cumulative application rate
calculated according to the testing and reporting methods
approved under subpart 5, item J, subitem (6);

(5) the compost maturity tested and reported
according to subpart 3, item J, subitem (1);

(6) the compost inert content tested and reported
according to subpart 5, item J, subitem (3); and

(7) a statement of the compost parameter values
tested and reported according to subpart 3.

STAT AUTH: MS s 116.07

HIST:.21 SR 327
Current as of 11/03/98
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6% ISBP / 9" Annual BEPS
Honoluiu, HI
2000 Final Program

Tuesday. December 12, 2060

3:00 - 8:00 PM Arrival/Registration
7:00 - 9:00 PM Welcome Reception

Wednesday. Decemier 13, 2000

8:15 AM Greetings/Qpening remarks: Goodwin, Doi, Willett
Session 1: Plenary Session: Sustainability, Renewable Resources, and Biobased Products (Chair: 1.1 Willett)

8:30 AM Bruce Dale, Michigan State University - _
“Greening” the Chemical Industry: Research Priorities for Biobasad Products

9:00 AM Pat Gruber, Cargill Dow LLC
Sustainable Design of Polvimiers and Materizls

9:30 AM Gunnar Schornick, BASF
Polymers and Plastics for Sustainable Development

10:00 AM Gregory Bohimann, SRI Consulting
Chemicals from Renewable Resources

10:30 - 10:50 BREAK
Session 2: Polyesters - Medification and Properties (Chair: Y. Doi)

10:50 AM Nacki Asakawa, Tokyo Institute of Technology
Hydrogen Bond Formeation and Solid Properties of PofyM-caprofactona 2V thicdiphenol blends

11:20 AM Seung Soon Im and Eui Sang Yoo, Hanvang University
Morphology and Degradation Characteristics of Aliphatic Polyesters Introducad by Various
Functional Groups

11:50 aAM Babu Gaddam and Denise Rutherford, 3M Company
Chemical Medification of Poly(hydroxyaikanoate)s

12:20 - 2:00 PM LUNCH
Session 3A: Degradation (Chair: A.C. Albertssen)

2:00 PM R. Tillinger, B. De Wilde, and S. Verstichel, Organic Waste Systems
Biodegradation in Soil and Anaerobic Digestion: New Developments in Standardization

2:30 PM Ramani Naravan, Michigan State University
The Scientific Rationale Behind Biodegradsbie/Compostable SEndards



Wednesday, December 13, 2000 (Cont'd)

3:00 PM

Graham Swift, GS Polymer Consultants
Progress in the Development of Biodegradable Polymers

Session 38 - Polyesters: Synthesis and Degradation (Chair: 5. Y. Lee)

2:00 PM

2:30 PM

3:00 PM.

3:30 - 3:45

M. Vert, University of Montpelier
3H and 14C Radio-labeling of Polyslkanoates to Monitor their Degradation and Bioassimilation
in Cornplex Media

C. Wu, The Chinese University of Hong Kong
Degradation of Polymeric Nanoparticles and Their Potential Application

S.Y. Lee, KAIST, Korea
Polyester Production by Bacterial Fermentation

BREAK

Session 4A - New Developments in Polyolefin Degradation (Chair; G. Swift)

3:45 PM
4:15 PM

4:45 PM

Gerald Scott and David M. Wiles, Aston University and EPI Environmental Products
Programmed-Life Plastics from Polyolefins: Applications and Testing Protocols

Anne-Christine Albertsson, Royal Institute of Technology, Stockholm
The Dynamic Interaction between the Polymer and the Environment during Degradation

F. Kawai, M. Watanabe, M. Shibata, S. Yokoyama, Y. Sudate, Okayama University
Mode/ Analysis of Biodegradability of Polyethylene Was by Microorganisims

Session 4B - PHAs: Enzyme Structure and Function (Chair: G.Q. Chen)

3:45 PM

4:15 PM

4:45 PM

T. Yamane, H. Nakano, S. Ueda, A. Maehara, Nagoya Univ., Utsunomiya Univ., and RIKEN
Expression Mechanism of the Gene Encoding Granule-Associated Protein In volved in Bacteriz/
PHA Synthesis :

-Ken-ichi Kasuya, Gunma University

Structure and Properties of PHA Depolymerases

K. Yamashita, Y. Aovagi, K. Abe, and Y. Doi, RIKEN
Analysis .of Function of PHE Depolymerase From Alcaligenes faecalis T1 by Using Quartz
Crystal Microbalance

Session 5 - Poster Session & Reception

6:00 - 9:00

Poster Session



Thursdav, December 14, 2000

Session 6A - Modification and Properties of Polysaccharides (Chair: R, Muller)

8:00 AM

8:30 AM

9:00 AM

B. Koroskenyi, G. Li, and S. McCarthy, University Massachusetts Lowell
Synthesis of Blodegradable Polymers Activated by Microwave Radjation

1.). de Viieger, S. Fischer, L. Batenburg, and H. Fischer, TNO Inst. Applied Physics
Biodegradable Nanccomposite Food Packaging

W. Orts, G. Nabes, G. Glenn, G. Gray, L. Hansen, and M. Harper, USDA-ARS-WRRC
Blends of Starch with Poly(vinyl alcopol)/ethylene Copolvmers for Use in Foam Containers

Session 6B - Paiy(hydroxyalkanoate) Synthesis (Chair: Y. Inoue)

8:00 AM

8:30 AM

9:00 AM

9:30 AM

R. Thiruvenkatam and C. Scholz, University Alabama-Huntsville
Progress i1 Blopolymer Synthesis in Simulated Microgravity

H. Satoh, H. Takabatake, A.S.M. Chua, T. Ming, and T. Matsuo, University of Tokyo and Toyo
University
Production of Poly(3-hydroxybutyrate) by Activated Sludge Treating Domestic Sewage

H. Takabatake and T. Mino, University of Tokyo
Stability of PHA Production by Activated Sluage

G.Q. Chen, Tsinghua University
Polyester Production by Bacterial Fermentation

10:00 - 10:30  BREAK

Session 7A - New Developments in Renewable Materials - Natural Rubber (Chair: W. Orts)

10:30 AM

11:00 AM

11:30 AM

Katrina Cornish, USDA-ARS-WRRC
Blochemical Regilation of Rubber Biosyrithetic rate and Molecular Weight

Katrina Cornish, USDA-ARS-WRRC
R & D Leading to the Commercialization of /‘«ona/fergemc Latex from Guayu/e

Jeffrey Martin, Yulex Corp.
The Commercialization of Nonallergenic Rubber Latex fTom the Desert Shrub Guayule

Session 78 - Poly(lactic acid): Processing, Structure, and Properties (Chair: M. Vert)

10:30 AM

11:00 AM

1. Dorgan, J. Palade, H. Lehermeier, D. Knauss, 3. Wegner, and 5. Dec, Colorado School of
Mines

Effects of Stereochemical Content and Chain Architeciure on the Properties of Poly(lactic acid)

p. Smith, M, Leugers, B. Landes, C. Langhoff, 5.-H. Kang, X.-Z. Yang, and S.-L. Hsu, Dow
Chemical Company and University Massachusetts Amherst

Characterization of the Evolution of Morphology of Poly(lactic acid) as a Function of
Deformeation
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11:30 AM

12:00 - 2:00 PM

S.-H. Hyon, F. Jin, and S. Tsutsumi, Kyoto University
Hydrostatic Extrusion of Poly(L-lactide)

LUNCH '

Session 8A - Water Soluble Polvmers (Chair: G. Schornick)

2:00 PM

2:30 PM

3:00 PM

M. Mukouyarma, Nippon Shokubai
L-Aspartic Acid and its Application for Water Soluble Biodegradable Polymer

S. Sikes, G. Swift, and A.P. Wheeler, Folia, Inc. and Clemson University
A Breakthrough Platform for Water Soluble and Superabsorbent Biodegradable PolyAmino
Acids Based on Aspartic Acid

M. Takehara, M. Saimura, A. Ikezaki, Y. Inoue, and H. Hirohara, The University of Shiga
Prefecture

Characterization of Poly(M-Lysine)s with Low Polymerization Degree Bjosynthesized by
Streptomycetes

Session 8B - Degradation of Polyesters (Chair: S. Gcodwin)

2:00 PM

2:30 PM

3:00 PM

3:30 - 3:45 PM

T. Iwata and Y. Doi, RIKEN Institute
Structure and Biodegradation of Afiphatic Polyester C/ysra/s

S, Matsumura, Keio University
A New Strategy for Sustainable Polymer Recyciing: Enzymatic Polvimerization and Degradation

R.-]. Miiller, .-M. Abou-Zeid, and W.-D. Deckwer, Gesellschaft Biotechnologische Forschung
Biodegradation of Natural and Synthetic Polyesters under Anaerobic Conditions

BREAK

Session 9A - Structure and Properties of Polysaccharide Materials (Chair: 7. Iwata)

3:45PM

4:15 PM

4:45 PM

5:15 PM

M. Stading and M. Anker, Chalmers University
Rheological and Barrier Properties of Edible Films in Relation to Microstructure

G. Glenn, W.J. Orts, G. Nobes, and G. Gray, USDA-ARS-WRRC
In-sitt Laminating Process for Baked Starch-Based foams

L. Averous, 0. Martin, and L. Moro, CERME
Plasticized Wheat Starch Based Biodegradable Blends and Composites

G. Zhou, 1.L. Willett, C. Carriere, and V. Wu, USDA-ARS-NCAUR
Rheological Characterization of Starch-Filied Polyester Composites

Session 9B - Poly(lactic acid) (Chair - J. Dorgan)

3:45 PM

Y. Kimura, Kyoto Institute of Technology
Synthesis, Properties, and Appilications of Poly(L-lactic acid)
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4:15 PM 5. Ogawa, 5. Obuchi, M. Ajioka, and N. Kawashima, Mitsul Cnemicals, Inc.
New Production Process of Poly(lactic acid), Y ACEA" for Sustainable Development

4:45 PM K. Yamanaka, Kanebo Gohsan LTD.
Properties and Applicstion of LACTRON PLA Product

Eridav, December 15, 2000

A e e S

Session 104 - Production and Preparation of Agricutturat Fibers (Chair: G. Nobes)

3:30 AM S Amaducc and P. Struik, University of Wageningen
Agronomy of Production of High-Quality Hemp Fibre in Europe

9:00 AM D.E. Akin, D. Himmeisbach, and W.H. Morrison 11, USDA-ARS-RRC
Biobased Fiber Production: Enzyme Retting for Azx/Linen Fibers

9:30 AM B. Kurek, INRA
Customizing Fibers with Enzymes and Biomimetic Catalysts

Session 108 - Synthesis of Polyesters (Chair: S. Matsumura)

8:30 AM 7. Znona, P. Dijkstra, and 1. Fefjen, University of Twente
A Novel Calcium-based Initiating System for the Living Ring-opening Polymerization of Cyclic
Estars: A Potential Way Towards Nontoxic Polyesters

9:00 AM M. Arcena, O. Gian-Beaune, R. Schue, E. Schue, W. Amass, and A. Arnass, Universite
Montpellier and Ashton Universit
Ring-opening Copolymerization of . Racemic Butyrolactone with Caprolacione By Distannoxane
Derivatives Catalysts

9:30 AM H. Seliger, Y.-1. Lee, and G. Saad, Univ, Ulm and Cairo University
Biodegradable Polyester-urethanes based on Bacterizl Poly((R)-3-hydroxybutyrate)

10:00 - 10:30 AM BREAK
Session 11A - Utilization of Agricuttural Fibers (Chair: W. Winter)

10:30 AM R. Rowell, . Lange, and M. Davis, USDA Forest Preducts Laboratory
Bonding Fiberbeards using Components Corning From the Fiber - A New Look at an Old Idea

11:00 AM G. Nobes, W. Orts, and G. Glenn, USDA-ARS-WRRC
Lise and Effects of Agricultural Fibers and Fillers in Baked Starch-8ased Foarm Composites

11:30 AM 1. Lawton and R. Shogren, USDA-ARS-NCAUR
Effect of Aspen Fiber and Polyvinyl Alcohol on the Properties of Baked Starch Foam Trays

Session 118 - Degradation of Polylactide Materials (Chair: Y. Kimura)

10:30 AM T, Williems, 1. Rancourt, and J. Todd, Poiyh’ler Selutions, Inc.
The Influence of Degradation on the Structural Cheracteristics of Resorbable Polymers
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11:00 AM

11:30 AM

Y. Tokiwa, H. Pranamuda, A. Jarerat, and H. Nishida, National Institute of Bioscience and
Human Technology
Microbial and Enzymatic Degradation of Polylactide and Silk Fibroin

1. Todd, T. Williams, and J. Rancourt, Polymer Solutions, Inc.
GC Analysis of Chiral Monomer Units in Polylactide and Poly(iactide-co-glycolide)

© 12:00 - 1:30 PM LUNCH

Session 12A - New Developments in Renewable Materials (Chair: J.L. Willett)

1:30 PM
2:00 PM
2:30 PM

3:00 PM

B. Viiayendran, Battelle
Soybean: A Versatile Piant for Developing Chemical Feed Stock from Renewable Resources

Z. Petrovic, W. Zhang, L. Javni, and A. Guo, Pittsburg State University
Composites from Soy-Based Resins Reinforced with Natural Fibers

H. Chen and 3. Li, University of Vermont
Biodegradation of Whey Protein-based Edible Films

M. Yoshioka and N. Shiraishsi, Kyoto University
Graft-Copolymerization of Cyclic Esters ro Cellulose Acetste and Blodegradabllliy of the
Products

Session 12B - Biodegradable Plastics R & D - Global Perspectives (Chair: D. Kitch)

1:30 PM

2:00 PM

2:30 PM

3:00 PM

4:00 - 6:00 PM

6:30 PM

E. Chiellini, University of Pisa
Environmentally Degradable Plastics in Europe

K. Ohshima, Biodegradable Plastics Society, Japan
Biodegradable Plastics Industry in Japan

Y.H. Kim, KIST, Korea
Status and Prospects of Biodegrable Plastics in Korea

S. Miertus, ICS, Ttaly
ICS-UNIDO Programmes and Activities on Environmentally Degradable Plastics

BEPS Business Meeting

BEPS Awards Banguet

Saturdav, December 16. 2000

Session 13 - Advances in Cellulose Technology (Chair: G. Nobes)

8:30 AM

9:00 AM

W.T. Winter, A. Stipanovic, D. Bhattacharya, M. Grunert, and S. Zhang, SUNY
Cellulose Nanocrystals: Surface Modification for Use in Stimuli Responsive Materials and
Composites

J. Coliier, B. Collier, S. Petrovan, and X. Wei, Univ. Tennessee
Rheology and Orientation Development during Elongational Flow of Lyocel! Solutions



Saturday, December 16 206@( Cont'd)

9:30 AM B. Colfier, M. Dever, S. Petrovan, J. Collier, Z. Ui, and X. Wei, Univ. Tennassee
Rheology of Lyocell Solutions from Different Ceflulose Sources

10:00 - 10:15 AM BREAK
Session 14 - PANEL DISCUSSION

10:15 — 12:00PM  Impediments, Opportunities, and Perspectives in the Acceptance and Developmernt of
Bicdegradable Consurner Matarials

Panel members: R. Narayan
E. Cheillini
J.L. Willett
R. Tilinger
A. Graf
G. Swift
D. Kitch
K. Ohshima
Y.H. Kim

12:00 Noon MEETING ADJOURNED
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® 1970

@ 1990

@ 1995
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# EDPs DEVELOPMENT /

{

MILESTONES

Companies started to be interested in
EDPs during the oil crisis in need of
forming an oil-free-technology.

Companies resumed interest in EDPs in
need of fighting the negative public
image they had developed as society
became more environmentally conscious.

Plastic waste management take-off.

Production and commercialization of
polyolefin-starch based "biodegradable”

~ plastics.

Companies involved in production of
EDPs from oil feeds‘rqck and renewable
resources.

Hybrid plastics from petropolymers and

_ natural polymeric materials.

Second/third industrial revolution.

» EGM on EDPs
é’,’ rieste, Nov, 16-17, 2
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BILL
on
Law Provision in Environmental Matter*

Art. 23 - Actions for avoiding the environmental
dispersion of non biodegradable products
of common use

"Within one year from the data of the enforcement
of the present law, items like hearing stubs, plastic
cutlery, kitchen-ware, plastic bags for organic waste
collection, and packaging foam have to be made with
biodegradable materials exclusively according to the
UNT 10785 standard”

* Approved by the Italian Republic Senate

N

6th ISBP & 9th BEDPS Meeting
anolulu, Hawaii, Dec, 12-16, 2
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B LANDFILL DISADVANTAGES

® Uncontrolled Disposal of Waste in the
Landfill

® Production of Methane Gas
Green House Effect

@ Leachate Infiltration into the Sail,
Pollution of Surface Water, Ground
Water, Soil and Air

® Risk to Human Health and to Global
Environment

Gth ISBP & STh BEDPS Mecting
e § nolulu, Hawaii, bec. 12-14, 2




@ COUNCIL DIRECTIVE 1999/31/EC
ON
LANDFILL OF WASTE *

Reference Directives

75/442/EEC on Waste, 91/689/EEC on Hazardous
Waste |

96/61/EC Integrated Pollution Prevention & Control

Art.D

Total Biodegradable Municipal Waste to Landfill
Referred to Biodegradable Municipal Waste
(Weight) Produced in 1995

Reduction to 75% by 2006

© Reduction to 50% by 2009

® Reduction to 35% by 2016

Alternatives

@ Recycling and Composting
Biogas Production

@ Materials/Energy Recovery

(*) Issued April 26th, 1999. To be brought into force in each state not
later than two years from the issue.

6th ISBP & 9th BEDPS Meeting
! oolulu, Hawaii, Dec. 12-16, 2
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B EUROPEAN STANDARDS ON
PACKAGING & PACKAGING WASTE -
TC261/5C4

CR 13695-1 |
Packaging - Requirements for Measuring
and Verifying the Four Heavy Metals (Cr,
Rd, Hg, Pb) and Their Release into the
Environment, and Other Dangerous
Substances Present in Packaging”

6th ISBP & $th BEDPS Meeting
nolulu, Hawaii, Dec, 12-16, 21




B EUROPEAN STANDARDS ON
PACKAGING & PACKAGING WASTE -
| TC261/5C4

EN 13430:2000
“Packaging - Requirements for Packaging
Recoverable by Material Recycling”

EN 13431:2000

“Packaging - Requirements for Packaging
Recoverable in the Form of Energy Recovery
Including Specification of Minimum Inferior
Calorific Value” |

EN 13432:2000

“Packaging - Requirements for Packaging
Recoverable Through Composting and
Biodegradation. Test Scheme and Evaluation
Criteria for the Final Acceptance of
Packaging” |

6th IS8P & 91'BEDP Mez

(G) nolulu, Hawdii, Dec.



B EUROPEAN STANDARDS ON
PACKAGING & PACKAGING WASTE
- TC261/5C4

EN 13427:2000

Packaging - Requirements for the Use of
European Standards in the Field of
Packaging Waste (Umbralla Norm)"“

EN 13428:2000 :
“Packaging - Requirements Specific to
Manufacturing and Composition -
Prevention by Source Reduction”

EN 13429:2000
"Packaging - Reuse

1 I.SEP & 9th BEDP
naluly, Hawaii, Dec,
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B TECHNICAL COMMITTEES FOR
STANDARDIZATION ON PLASTICS &
PLASTIC WASTE MANAGEMENT

CEN TC 261/5C4
Packaging & Packaging Waste

CEN TC 249/W69

Plastics - Characterization of
Degradability

I

6th ISBP & $th BEDPS Meeting
nolulu, Hawaii, Dec, 12-16, 2




By mid-year 2001, between 50% and 65% by we1ght of
packaging waste has to be recovered.

Within target 1 and within the same time frame,
between 25% and 45% by weight of packaging
materials in packaging waste has to be recycled.

Within the targets 1 & 2 frame, a minimum of 15% of
each material category, e.g. plastic packaging, must be
recycled.

1CR-UNIDO Workshop
Shagjah (LIAF)
Murch 1925,

2000
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Asia Network

Japan- Korea-Taiwan-US Working Group
Decemberl6, 2000
Homnolulu, Hawaii

Participants (contact list attached):
Environmentally Biodegradable Plastics Association, EBPA (Taiwan)
Japan Organic Recycling Association, JORA (Japan)
Korea Organic Waste Recycling Council, KOWREC (Korea)
U.S. Composting Council, USCC (USA)
International Biodegradable Products Institute, IBPI
BioEnvironmental Plastics Society, BEPS (USA)
Japan Biodegradable Plastics Society, BPS (Japan)
Forest Research (New Zealand)
US Grains Council, USGC, Japan, Korea, Taiwan, WADC

MISSION OF THE ASIA NETWORK: )

1) “To promote the maximum diversion of organic materials from landfills & incineration to
utilization as organic resources.”

2) "To form an Asian Network of allied organizations to foster the development and
exchange of organic recycling information, science and technology."

3) "Promote education and public awareness of organic recycling and biodegradable
products to policy makers, consumers and business."

4) "Development and harmonization of standards and certification procedures regarding
organic recycling through the national and international standardization bodies to achieve
ISO 9000 levels using 14000 series standards/guiding principles."

5) Development and harmonization of standards and certification procedures regarding
organically recyclable products / materials including biodegradable plastics through the
national and international standardization bodies.

STRATEGIC GOALS:

-Standards:
Develop protocols to submit to international / national standards bodies for creation of
Compost / Composting standards.

1) Proposal to ISO to establish a new working group for organic recycling within subsection
TC 207 — Environmental Management Standards Section.

2) Evaluate the US Composting Council (USCC) “Test Methods for Evaluating
Composting & Compost” (TMECC) documents as a basis for submitting national
composting protocols to national / international bodies.

a. The USCC TMECC was over 10 years at $1million+. Submitted to USDA for
publication by the US Government Printing Office. Publication targeted for late
spring 2001. USDA or USCC will publish it.

b. USCC “Seal of Testing Assurance” Logo Program (STA). Step Two towards
development of better product quality standards. Utilizes uniform procedures and



protocols for sampling, testing, preparing samples, submission of samples, lab set

up, etc. (procedures are included in the TMECC).

Issues:
Copyright / Licensing / Translation / Printing / Distribution costs

-Training of Compost operators

Required to assure public confidence and achieve ISO 9000.

Suggested base document: USCC Training manual for compost operators, perhaps
adapted to specific country/cultural issues. Important update of entire manual will be
done in upcoming year by USCC.

USCC established a Compost Professional Credentials Committee to develop
certification programs for operators and managers. (Nov. 2000).

Issues:

‘Where does training fall under ISO?

Is documentation of training required by ISO standards?
International recognition / registration / accreditation process.
Development funding & Costs to administer?

Copyright / Licensing / Translation / Printing

-Compostability Logo

Establish and encourage mutual recognition of national Compostability Logos based on
established international / national specification standard.

IBPI / USCC Logo program, DIN/Certco, OKCompost, etc.

Tasks to Establish the Asia Network

1)

2)

3)

4)

National representatives or association / contacts will be identified and contacted
throughout Asia & Aus/ NZ to participate in the Asia network.

JORA is proposing to host an Asia Network‘Composting Conference in Tokyo
Autumn, 2001. JORA requests others to suggest or nominate representative

organizations or representatives from countries throughout Asia & Aus / NZ.

Conference coordination — create the schedule of a rotating international conference

to follow Tokyo; the organization of the conference is done by the local host. Create

a 3 year schedule?

Website design and hosting; each country organization creates own website, but
linked to International website. International website can be quite simple (w/ world



map linked to each organization?) Each organization linked to the international
website.

5) Identify Resources, Funding & Budget
Maintain as a volunteer Organization?

-Work Tasks for the Asia Network:

1) Alliances w European Network ?

2) Information exchange / Data base links

3) Funding of specific studies. ...how to fund specific studies? Tropical condition
composting — tie into country locale.

4) Scholarships / student exchanges

Immediate Projects for Asia Network

-Survey of policies and government support programs for biodegradable plastics.
-Survey of policies and government support programs for composting.

-Document benefits of compost (Obtain and circulate the ORCA LCA study on benefits on
compost utilization — contact Ramani Narayan)

1) Target andience: Agriculture, construction, policy makers & the lay person

2) Cost benefit analysis: Compost is more than a soil conditioner, what is it worth?

- Carbon Emission Credits from Organic Waste Recycling Trading
Organic Recycling associations are uniquely equipped to measure, certify and audit CEC
for trading purposes. This provides opportunities for ongoing revenue to the
organizations.

Issues:

Develop the science of quantification (carbon emission credit composting)

Develop a Certification / Auditing program (discussion of carbon credits currently being
held)

Harmonization of above

Recognition by International bodies.

Asian Network as Matchmaker: Technology / Joint Venture contacts

Next steps:



USGC/ Japan / BioMaterials Team Asia will offer assistance to the national secretariat to
facilitate communication of the Asia Network if requested.

The Asia Network will undertake a rotating bi-annual volunteer secretariat at a date to be
determined.

The attendees agree to report on the approval or recommendations of their national
organjzations by February 28", 2001.



