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—  ARIMHET AR LA - Rt — KSR HPRs il B R 7 3-8 (Special
session topics ) > 433G Dr. Martin Scheringer 55 4 /B35 H 2 HET TG » GG
JECREEL T AR © BERZ2 NS 30 BB MREaG BiE BUA T AR 2
s S B2 ARG H TS B A A R R XM 5 AR 3 AT Bl By 5 44
JRESR AT ~ A~ AHaREE S iba MG - 38 SRR Al 2 IEASAT H R R
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T~ 30 Jm B B M B TS e Wi T & (30th International Symposium on
Halogenated Persistent Organic Pollutants ) ASJmfffa &4y 5 B e » 35 i
FREGRACE A LA 20 8 R AR -

R
1. Indoor Exposure to PBDEs and PFCs: You!re Not Just What You Eat.

2. Ten Years of PFOS: Past, Present and Future Analytical Trends

3. Omic Examination of the Hepatic Mode of Action of
2,37,8-Tetrachlorodibenzo-p-dioxin: A Species Comparison with Risk ~ Assessment
Implications

4. Dioxin (PBDD/Fs) in Food ! Living with Regulation

5. International Regulation of POPs: Bridging the Gap Between Science and Policy
5



2~ B 28 Oral Sessions :

1. Dioxins and Related Compounds in Diet: Evaluation, Trends, and Risks

2. Disease Risk and TCDD Exposure Estimated from Serum Evaluations

3. Human Exposure to Fluorinated Compounds

4. Dechlorane Plus: A Recently Discovered, High Production Volume Flame

Retardant

5. Advances in Analytical, Screening and Confirmatory Methods

6. Environmental Exposure to PCBs - Anniston Community Health Survey
(ACHS)/PCBs and Other POPs in Schools and the Workplace

7. Advances in the Toxicology of Dioxins and POPs

8. Brominated Compounds -Fate and Transport

9. Sources of POPs

10.Risk Assessment, Management, and Regulation

11.Epidemiology of POPs

12.Flame-Retardants in a Post-PBDE World

13.Dioxin-Like Compounds in Urban Waterbodies

14.Contaminated Sites: Cases, Remediation, Risk and Policy -Part 1

15.Emission Control

16.POPs in Marine Mammals: Levels, Trends, and Effects

17.Human Exposure to Brominated Compounds

18.Current Issues Regarding Human Health Risks Posed By Dioxin Like
Compounds -Part 1

19.POPs in the Environment

20.Environmental Forensics -State of Knowledge in Determining the Sources & Fate

of Organohalogen Compounds in the Environment
6



21.Current Issues Regarding Human Health Risks Posed By Dioxin Like
Compounds -Part 2

22 Emerging and Naturally Occurring Compounds in the Environment

23.Sampling Strategies, Preparation and Quality Assurance Aspects of POPs
Analysis

24 . Toxicology of Brominated and Fluorinated Compounds

25.Human Exposure to Dioxins and PCBs

26.Contaminated Sites: Cases, Remediation, Risk and Policy -Part 2

27.Exposures to Dioxin-Like Compounds in Soil and the Potential Impact on
Human Health

28.Developmental Neurotoxi Consequences

29.New Biological Roles for the Misunderstood Aryl-Hydrocarbon Receptor

30.Fluorinated Compounds -Fate and Transport

31.POPs in Soil and Sediment

32.HBCD Part 1 -Wildlife Toxicology and Exposure

33.HBCD Part 2-Environmental Fate and Distribution

34.Global Fate & Long Range Transport

35.Perfluorinated and Brominated Compounds: Analytical Approaches and
Developments

BERI=A 27 Poster Session s

1.Advances in Analytical, Screening and Confirmatory Methods

2.Perfluorinated and Brominated Compounds: Analytical Approaches and
Developments

3.Sampling Strategies, Preparation and Quality Assurance Aspects of POPs Analysis

4.Brominated Compounds - Fate and Transport
7



5.Emerging and Naturally Occurring Compounds in the Environment
6.Fluorinated Compounds - Fate and Transport

7.Global Fate & Long Range Transport

8.POPs in Soil and Sediment

9.POPs in the Environment

10.Sources of POPs

11.Human Exposure to Brominated Compounds

12.Human Exposure to Dioxins and PCBs

13.Human Exposure to Fluorinated Compounds
14.Advances in the Toxicology of Dioxins and POPs
15.Epidemiology of POPs

16.Toxicology of Brominated and Fluorinated Compounds
17.Contaminated Sites: Cases, Remediation, Risk and Policy
18.Emission Control

19.Risk Assessment, Management, and Regulation

20.PCBs and Other POPs in Schools and the Workplace

= AR - AFTEER TEE L 15 AT & 2 Source, Fate and
Transport, Environmental Monitoring 43#H 2 58 7% Hil 5 SRR R B2 3204 B 2HE 20
PRI [ESERE SR~ » B8 H B Characteristics of dioxin-like compounds in
leachates from landfills containing incineration residues in Taiwan.” > EEfzGm o R
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HFHE Advanced Techniques for the Analysis of Persistent  alogenatedOrganics 55
R TEAI AR e S et T e e A L T [ SRS S R A M
159 T s L PR R - I SRS R AR S E B2

2. FMS FITER#Y” Total Solution for POP Analysis © Workshop ° & H iR
" From Rapid Sample Preparation to Comprehensive High Resolution Mass
Spectrometric (HRMS) Analysis ;> FZGHA PRI KA REEIUKES ~ 40 ~ =Y
KM HRHPCB, Pesticides, Dioxins S AHBARHSEHEr TH T » H AR H N REEAH
o B B A R e - AR R AT SR B #2255 -

3 KL P Dr. Jon Martin, University of Alberta F##45#” Ten Years of
PFOS: Past, Present and Future Analytical Trends” & SRR (R A 2581
PFOS S Hii ) (PreFOS) . At o3ATT T 7 i bt B St N TR BRSO s e e
FTEERT  Dr. Martinf& 2 5 22 i g (PFOS) & A il TE B2 B A A FH AN R R 1 (BR
£~ IREE ~ BUK R ZE5R)E AN H ATHIZEESs > H i . PFOS < AHRRIHSE
CUARHAAEAT - HH st iE B A 1968 - Nature SE 142 H T3 o A B BT
NBEINLE - A I AEAL BRI AAE - 2 7 1970 FINMROGESHE S T4
fi o B2 T 22002~ 20044753 HIHEZE S8 H ~ A R NI B 557 PR BE P 2]
TPreFOS » 1120094 PFOSHIPreFOSHIE AT AFFANEA Y4 B - Dr. Martin
R 1 AR OR A P T DABE A T iR IE © 1. PreFOSAE AEANEY A= B9)
HI AR ? 2. PEOSAHIPreFOSHYRT 26 & RHAE Al 73 LA A< Rk (Isomer
Signature) e 25 I PFOAAFIERTGIE?) 3. A IPFPEPFOM I #E
TS R B R 5 TR -



4.5V EEDr. Tim Zacharewski F5#% B HJE  “Omic Examination of the Hepatic
Mode of Action of 2,3,7,8-Tetrachlorodibenzo-p-dioxin: A Species Comparison with
Risk Assessment Implications” » FLAREGHEAZ AL 772,3,7,8 VUGN =2 B
W) e N T R MR TR > IS R - AR A Y
Ah 7 g LS PR GRS S o AR E R ANAHIE] » GRS N & S e R Al R B
HAAPIEERAE - HASRIEFF AR - Fi B iR A M H B S = mE e
B ZPEEEYE T - (HEBA S B TR 2 %

WA T

595 The Food and Environment Research Agency®3%Dr. Martin Rose. ¥ i#

“ Dioxins (PBDD/Fs) in food - living with regulation” & BLEEAE » H AR S EER
B R R 2 R A BT s G IR it S AR A B T R T A A
et - B tAE D B AR R S G Al BADr. Rose T4 > Dr.
Rose B S B A Fi Bl f sRABHSOR BRI Y B2 Dr. Alistair Boxall F5ff5E#%

8 W B LR ARGE AR T LU BEHE— 20 Y230, -

6. [ B ST & 2 % — K > Dr. Martin Scheringer and Laurie Haws ¥ &%
“International Regulation of POPs: Bridging the gap between science and policy”  © 53
SRR 3 ATERFTEGE > REE 23 3155(1)Dr. Derek Muir - “Are current screening and
assessment programs capable of identifying persistent organic pollutants among chemicals
in commerce? " FERIIT TAEEYYE BIHIA POPs 15 BLAERY » 7 LUV ERTE B A
IRFATREC R » BARZKEL QSAR F AR T B YV E BidEry nT REME: - SRR
b SRR 1000 FUETHOPE A EA: o e 1970 FFAUBKSERI S B IR H]
DDT £ 2010 FEHrSAF#HEAKIN Z T 39 TS POPs » HoAth i 0 Aok e
(European Union)f" EINECS A1 ELINCS ~ (g% IECS S &= AKHY DSL #l1 NDSL
THH s A S B SR YT - IAE 610 FRE SLEEYIE S EE > Hor
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30% 3 181 FE & gt &%) (perfluoroalkyl alcohols, acids phosphates)8245 73% ] HE/E
perfluorocarboxylates and /or perfluoroalkylsulfonates » Fiff AR 31 ST [ AEH) B 1 A e
WNENARE » FHEFSS) 1 f# POPs Y%L - (2) Dr. Jim Bus from Dow Chemical £
¥ Opportunities for Emerging Technologies to Impact Chemical Evaluation Policy:
Building Science-Informed Decisions” & B i FE (& 6) > Hia - S SRR A
TR A T AR YA B i < B DL S AH B R S TR ATREYT
B A H AT Eoa F5 EE R E S (A) Bl ) w1 sl 7 B B A RE B (S A
(B)REAET T B b L T U= R IR T8 R e B A P B b M s = B Bl = (3) D
Martin Scheringer 78#5# “Polychlorinated biphenyls—still a challenge for science and
policy” FHEEEI{E 2004 HrfE A f BT L  BR AR 11 PCB, {H 2 MR AR Rk,
RIRS Zurich City SiflIEIK H T -HRYZESEY) PCB » His R EA AL » T8
TR TR 600kg 1 PCB #eFE T - BEU-NETA PCB & L LI (B kT -
5348 48 Uetliberg WEEH 725 - 7AE PCB > 1 8/24/2007~8/27/2007 = K&
HEER AR K o RIEEEEH H AT H5 < S R BEUHATER B ES PCB HIHE
TR B A A » AN R AR TR T -

ARG HEIIRACIHAR] (Brominated flame retardants * BFRs) ~ 2%k
%) (Perfluorocarbons » PFCs ) AIH AT By eyt se LRt g in-h - AFTan
AIER AN Erd R 2 TR SR B R B A B i b o B2 B LA A1
AETMAE R PR g b B LA R B Pl - E AN SR i -

- Bl on

T SRAMEAT I RS 5 (HRGC/HRMS ) A BRI SRy ~ Ffirdfe e e HLAE RS
By > A AU Micromass ~ JEOL 52 Thermo —ABEMZREATEE & - SHFERE
R AT 2R SE S > Thermo 1 DFS HRGC/HRMS 7£ 60m &+ TCDD
100 fg f4 S/N ELFTHS SH 2] 100 ¢+ 1 DA E > FIARAH EARAIRE (<<100 f2) ~ R

/MR (SIN=200: 1) -
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6 Thermo 23 DFS HRGC/HRMS

FMS A AR R T A H BRI RTR B R - AFTAE 2005 5 HsHE e mIY
H B RAE Power-Pre™ > BRI T o] DARIREEES T 2 (AR A
VLR o AR FMS 2\ FERIGE Total-Rapid-Prep™ &% (A& » B T FHAH
AL BN T IIRSATEIACEY (Pressurized Liquid Extraction, PLE ) BiljfAfE i »
PRI HH AL U REE T rT P& GPC Hil SPE > TR — A AL - LR 2
BV EEE « ARIOR & FRH A AHRH YGRS 8 2% » 40 Focant JF 25 ALK Bt B Bk 280 -
SHE AR fEOHEET T PCDDs ~ PCDFs B4/ ] PCBs #Y73 4T » B 171551 B AFAYE1H
HERAR SR A » 2 TP R RFRA ] SRR B B e 2EmE - geS(E—{ LAF
K N8 SRR AT B BB S 273 AT s+ Sl H AN AR IR 2 AT B i B B
2= AT DGET TR AR AT -
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Food. Cleaner Environment.
olutions at Every Level
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LET R A

12 #%#% 5 University of Alberta 14 Dr. Jon Martin, ##EES Ten Years of
PFOS: Past, Present and Future Analytical Trends
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13 3345 Martin Rose from the Food and Environment Research Agency & H
Dioxins (PBDD/Fs) in food - living with regulation

Resu!ts for Uetliberg, Switzerland

: PCB source is background air inflow
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Uetliberg
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14 5% 5% Dr. Martin Scheringer, & H £ Polychlorinated biphenyls — still a
challenge for science and policy
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http://www.dioxin2010.org
» The International Symposium on Halogenated Persistent Organic Pollutants

http://www.dioxin20xx.org/index.html
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http://www.dioxin2011.org
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Monday September 13 PROGRAM

DAY AT A GLANCE

8:00  OPENING CEREMONY . ..o o oottt e e e e e e et
Opening Address
Dr. Linda Bimbaum, Director NIE HS

8:30 PEENREY oo
Indoar Exposure to PEDEs and PFCs: You're Mot Just What You Eat
Tom Webster

515 EDEFEEBREAN .- :oooonsosommrs sommmmmte s s s S S e e S B

9:45 MORNING BREAKOUT SESSIONS seepaces 1618
—LI— —EIE— —EUTE— —TE—
Dioxins and Related Human Exposure Advances in Advances in the Sources of POPs
Compounds in Diet: to Fluorinated Analytical, Screening  Toxicology of Dioxins
Evaluation, Trends, Compounds and Confirmatory and POPs
and Risks Methods
1205 LNCHBREAK ..:coonannsmnannuaiaminsnnniness [ EXHIBIT HALL |
13:00 | POETER SR . EED
EXHIBIT
& FO0
14:00 AFTERNOON BREAKOUT SESSIONS . .......c.coviiiiinininnnnannnaeinnnnns seepaces 18-20
—LI— I TR . ROOM5 oy
Disease Risk and Dechlorane Plus: A Environmental Brominated Risk Assessment,
TCDD Exposure Recently Discovered, Exposure to PCBs—  Compounds —Fate  Management, and
Estimated from High Production Anniston Community and Transport Regulation
Serum Evaluations Volume Flame Health Survey
Retardant |ACHS)/PCBs and
Other POPs in Schools
and the Workplace
15:20  COFFEEBREAK . ..ottt e e e e e e e e e e e e | EXHIBIT HALL |
15:50 Disease Risk and Dechlorane Plus: A Environmental Brominated Risk Assessment,
TCDD Exposure Recently Discovered, Exposure to PCBs—  Compounds —Fate  Management, and
Estimated from High Production Anniston Community and Transport Requlation
Serum Evaluations Volume Flame Health Survey
Retardant |ACHS|/PCBs and
Other POPs in Schools
and the Workplace
18:00 SYMPOSIUM OPENING RECEPTION at THE INSTITUTE OF TEXAN CULTURES ..... (See Page 12)
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8:30

9:15

9:45

12:05

12:30

13:00

14:00

15:20

15:50

Tuesday September 14 PROGRAM

DAY AT A GLANCE

PLEN ARY . oottt e e
Ten Years of PFOS: Past, Present and Future Analytical Trends
Jon Martin
COFEEE BEERR. v v s i B R S e S R A
MORNING BREAKOUT SESSIONS . ...ttt iaieaeieenanns seePAGes 2830
—IITe— T O —IE—
Epidemiology Dioxin-Like Emission Human Exposure POPs inthe
of POPs Compounds in Urban Control to Brominated Environment
Waterbodies Compounds
LUNCH BREAK . ..ottt e e e e
30™ ANNIVERSARY PHOTO SHOW ... ..o
POSTER SESSION seepaces 3337
& FOYER
AFTERNOON BREAKOUT SESSIONS .. ... i ieenaas SEEPAGES 3032
—IIIe— —TU— ST ——
Flame-Retardants  Contaminated Sites: POPs in Marine Current Issues Environmental Forensics
ina Post- Cases, Aemediation, Mammals: Levels, Regarding Human  — State of Knowledge in
PBDE World Hisk and Policy—  Trends, and Effects  Health Risks Posed  Determining the Sources
Part 1 By Dioxin Like & Fate of Organchalogen
Compounds — Compounds in the
Part 1 Environment
CORFEE BRERK ..o oo oo i o e i i AR o e
Flame-Retardants  Contaminated Sites: POPs in Marine Current lssues Environmental Forensics
in a Post- Cases, Remediation, Mammals: Levels, Regarding Human  — State of Knowledge in
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CHARACTERISTICS OF DIOXIN-LIKE COMPOUNDS IN LEACHATES

FROMLANDFILLS CONTAINING INCINERATION RESIDUES IN TAIWAN
Hsieh CYl, Tsai CLZ, LinYYz, Weng YMZ, Pei-Hsiou Ding3, Jzu-Hsiu Yen3,
'Department of Environmental Sciences and Engineering, National Pingtung
University of Science and Technology, Pingtung 912 01, Taiwan; “Environmental
Analysis Laboratory (EAL), Environmental Protection Administration, Chungli 32024,
Taiwan ; 3Environmental Protection Administration, Taipei City 100, Taiwan

Abstract

Total contents of PCDD/Fs and dioxin-like -PCBs in soluble phase and suspended
particulate matter (SPM) of leachate, before and after the leachate treatment process
from landfills containing incineration residues in Taiwan were determined. The total
contents of PCDD/Fs and dioxin-like -PCBs ranged from 0.0585 to 3.23 pg TEQ/L
and 0.00300 to 0.431 pg TEQ/L, respectively. Levels of PCDD/Fs and dioxin-like
PCBs in treated leachate were much less than that in raw leachate, with the exception
of the sample collected from landfill A. The results obtained from this study
indicated that dioxin-like compounds can be removed through the process such as
coagulation, aeration, sedimentation, filtration, biological treatment and activated
carbon absorption in selected landfills. The dominated PCDD/Fs in leachate was
1,2,3,4,6,7,8-HpCDD and the removal rate for leachate liquid was 5.70~95.6% and
41.2~97.6% for leachate solid. As for the dioxin-like PCBs, the most dominated PCB
congeners in leachate liquid and solid were PCB 126, 169 and 118. The removing
rate of PCBs for leachate liquid ranged from of 39.5 to 99.1% for landfills C, D and E
whereas 34.1~99.6% for leachate solid in landfills B,C,D,E, and F. The results
obtained from this study confirmed that the concentrations of PCDD/Fs in selected
landfill sites for co-treated solidified fly ash and bottom ash were not particularly
higher than the other landfills, furthermore, it was lower than the Taiwan PCDD/Fs
TCLP regulation of solidified monoliths. Nevertheless, the potential source of
dioxins from the solidified fly ash that leaks into the surrounding soil environment
need to be further addressed.

Introduction

Although the distribution of dioxin-like compounds such as polychlorinated
dibenzo-p-dioxins/ dibenzofurans (PCDD/Fs) and polychlorinated biphenyls (PCBs)
in various environmental media produced from different emission sources had been
widely discussed. The survey on PCDD/Fs leaching concentrations and
characteristics of co-existing compounds on PCDD/Fs and PCBs in landfills treating
incineration residues are currently very limited in Taiwan'. Many of the studies
indicated that the municipal solid waste incinerator (MSWI) has been considered as
the main MSW treatments which are accounted for the major dioxin like chemicals
emission sources’. The fly ash generated from MSWI must be stabilized or
solidified before disposed to the landfill sites due to its high contents of dioxin-like
compounds, heavy metals and other possible potential carcinogens. Therefore, the

28



leaching characteristics of these incineration residues have become an important issue.
The first survey of the concentrations of PCDD/Fs and dioxin-like PCBs in leachate
samples before and after leachate treatment plant from six landfill sites in Taiwan was
conducted in this study. The objectives of the current investigation were to reveal
the concentrations of PCDD/Fs and dioxin-like PCBs in raw and treated leachates and
to examine the removing efficiency of PCDD/Fs and dioxin-like PCBs in selected
landfills.

Materials and Methods

Twelve samples were collected from six landfill sites throughout Taiwan. Landfill
Shulin (A), Shanzhuku (B) and Bali (C) landfills, Taichung City (D), Tainan City (E)
and Kuoshiung City (F), are distributed in northern, central and southern part of
Taiwan, respectively (Fig 1). The descriptions of the selected six landfills are
summarized in Table 1. All the landfills are still in operation and mainly treating
bottom ash or co-treated solidified fly ash, however, municipal solid wastes were
dumped into the landfills in the initial stages. The samples composed of liquid and
suspended solid phase were collected before and after the leachate treatment process.
In order to obtain sufficient amount of analytes, the leachate samples (20-48L) were
collected using the on-site large volume pre-concentration system (Fig. 2). The
system was equipped with fiber filter (0.5um pore size) /case for collecting
particle-bound PCDD/Fs, polyurethane foam (PUF) /holder to retain the target
compounds in the liquid phase, an air bubble removal device, vacuum pressure sensor
and computer panel. The PUF and filter samples were then soxhlet extracted (24h,
extracted by toluene) and silica gel clean-up procedure. The samples were fortified
with internal standards (6 *C-PCDDs, 9 °C- PCDFs and 12 "*C-dioxin-like PCBs)
before extraction. A CAPE carbon column was used to separate interferences,
PCDDs/Fs and dioxin-like PCBs. Dioxin-like PCBs portion were eluted from carbon
column in forward direction with 6 mL of hexane/toluene, and then PCDDs/PCDFs
fraction was eluted from carbon column in reverse direction with 35 mL toluene.
Before instrument analysis, 3C-labeled standards were added and the vials were
vortexed to mix completely. All analyses were performed with the isotope dilution
method. Finally, the PCDD/Fs and DL-PCBs were analyzed by high-resolution gas
chromatography/high-resolution mass spectrometry (HRGC/HRMS, HP 6890/JEOL
JMS-700), equipped with positive electron impact (EI+) source. A DB-5 MS

column (L=60m, i.d.=0.25mm, film thickness=0.25um, carrier gas helium, J & W

Scientific) was employed with the following temperature program: 150°C for 3 mins,
increased to 210°C at a rate of 30°C /min for 15 mins and then increased to 230°C at
1.5°C /min and finally to 310°C at 15°C /min. All measurements were made in
selective ion recording (SIR) mode had a resolving power of 10,000 and two most
intense ions of the molecular ion cluster. The details of the quality control were as
described in the EPA method 1613B and 1668A. Toxicity equivalent (TEQ)
concentrations were calculated by using the WHO?2005 equivalency factors
(WHO-TEFs).

Results and Discussion
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We collected the raw and treated leachates from the landfills in order to determine the
levels of PCDD/Fs and dioxin-like PCBs and examine the removal efficiency of
leachate treatment process in Taiwan. The results showed that the total PCDD/Fs
concentration in collected samples ranged from 0.0585 to 3.23 pg TEQ/L. The highest
PCDD/Fs concentration in raw leachate was found at landfill B (3.23 pg TEQ/L )
followed by landfill E (1.48 pg TEQ/L ). However, the relationships of the size
between landfills and PCDD/Fs concentrations were not significant. Fig 3 and 4
illustrated the concentrations of 17 PCDD/Fs congeners in raw leachate between
liquid and solid phases were ranged from 0.0348~1.24 and 0.0549~3.17 pg TEQ/L
with the highest concentration was 1,2,3,4,6,7,8-HpCDD. In addition, Fig 5 and 6
demonstrated the highest concentrations of PCDD/Fs in treated leachate liquid and
solid phases was 2,3,4,7,8-PeCDF, respectively. It was obvious that the solid phases
PCDD/Fs in leachate played a major role as expected. The removal efficiency of
PCDD/Fs for leachate between liquid and solid phases were varied among 5.70~
95.6% and 41.2~97.6%, respectively, except landfill A exhibited minus removal
efficiency. The results also indicated that over 90% of hepta- (landfills B,C,D,E) and
penta-(landfill F) substituted PCDD/Fs in solid-phase were effectively removed by the
leachate treatment process in landfill leachates whereas the levels of 17 PCDD/Fs
were increased in landfill A. Total PCDD/F concentrations measured in six landfill
sites in Taiwan were significantly lower than those reported in Korea leachates **
(11.34; 4.1~6.22 pg TEQ/L) but similar to those of Japan landfills (3.83 pg TEQ/L)".
As for the dioxin-like PCBs, the total concentrations were in the range of 0.00300 to
0.431 pg TEQ/L. The concentrations of 12 dioxin-like PCBs in raw leachate
between liquids and solids phase were ranged from 0.00273-0.271 and 0.00452~0.342
pg TEQ/L, respectively, and PCB 126 and 77 were the dominated congener in
landfills E and B, as shown in Fig. 7 and Fig. 8. Furthermore, the concentrations of
12 dioxin-like PCBs in treated leachate between liquid and solid phases were ranged
from 0.00148~0.0169 pg TEQ/L and 0.000589~0.0441 pg TEQ/L, respectively. The
data shown in Fig.9 and Fig. 10 described the concentration of PCB 126 was the
highest in landfills A and C. The removing efficiency (efficiencies?) of PCBs for
leachate liquid were in the range of 39.5 ~99.1% for landfills C,D and E while 34.1

~99.6% for leachate solid for landfills B,C,D,E, and F. The three most dominated
PCBs detected were PCB126, 169 and 118 in both leachate liquid and solid samples.
The current investigation identifies the non-ortho PCBs comprising up to 90.3% in
leachate liquid from landfill F and 96.7% in leachate solid sample collected from
landfill D, respectively. However, among these three PCB congeners, the highest
removal efficiency was found in PCB118 which represented 25.3~99.6% in the
leachate liquid and 30.9~99.9% in the leachate solid. In conclusions, the results
provided thoroughly information regarding the proper MSW treatment for the safety
of the incineration residue disposal to the landfill.
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Table 1. Descriptions of selected landfills in Taiwan

1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

water out

—

Landfills A B C D E F
Operation Year 1996/3~ 1994/6~ | 2000/1~ | 1998/12~ | 2002/1~ 1999/2~
Condition Open Open Open Open Open Open
Area (ha) 36.4 30 27.6 12.07 53.5 20
Avaﬂab(ll\e/lgap“‘ty 217373 280000 | 387046 | 23000 | 30000 400000
Designed Leachate
Volume (CMD) 500 1000 800 450 800 130
1. bottom ash 1. bottom ash
Accepted waste type 2. solidified bottom - bottom bottom bottom 2. solidified
ash ash ash ash
fly ash fly ash
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