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Com pliance w ith Canadian and US Standards

0%

20%

40%

60%

80%

100%

CCM E-1 CCM E-2 EPA-1 EPA-2 EPA-3

Jurisdiction

R
a
ti
o
 A
c
tu
a
l/
S
ta
n
d
a
rd

PM

PCDD/Fs

�
&&0(��&DQDGLDQ�����0XQLFLSDO�	�%LRPHGLFDO��QHZ��!����NJ�K������%LRPHGLFDO��ROG�RU������NJ�K��²�QR�VWDQGDUG�IRU�
3&''�)V��(3$��8�6�������0XQLFLSDO����������WRQQHV�K������%LRPHGLFDO��������NJ�K������%LRPHGLFDO��!�����NJ�K��
�

7KH�FDSDFLW\�GXULQJ�WKH�WHVW�ZDV��������NJ�K��ZLWK�ZDVWH�FRQWDLQLQJ��������SODVWLFV�
DQG����������UXEEHU���KLJKHU�WKDQ�WKRVH�IRXQG�LQ�W\SLFDO�ELRPHGLFDO�ZDVWH������DQG��������

�
7KH�V\VWHP�ZDV�LQLWLDOO\�GHYHORSHG�LQ�

D�MRLQW�YHQWXUH�WR�PHHW�WKH�FULWHULD�RI�
VLPSOLFLW\���ORZ�FRVW��DQG�UREXVWQHVV��WR�
FRPSO\�ZLWK�VWDQGDUGV�IRU�FRQYHQWLRQDO�
SROOXWDQWV��$�FRQWURO�V\VWHP�ZDV�WKHQ�
DGGHG�WR�DXWRPDWH�RSHUDWLRQ�ZLWK�DQ\�

ZDVWH�FRPSRVLWLRQ��7KH�ODWHVW�
GHYHORSPHQW�LQYROYHG�HQHUJ\�UHFRYHU\�
IRU�KRW�ZDWHU�JHQHUDWLRQ�DQG�´ILQH�
SROLVKLQJµ�DLU�SROOXWLRQ�V\VWHP�IRU�
PHHWLQJ�VWDQGDUGV�IRU�DOO�SROOXWDQWV��
�
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System  Description 
)LJXUH���VKRZV�D�VFKHPDWLF�GLDJUDP�RI�WKH�V\VWHP�WHVWHG�DQG�WKH�VDPSOLQJ�ORFDWLRQ��
�
�

�
�

)LJXUH����'LDJUDP�RI�WKH�6\VWHP�7HVWHG�DQG�6DPSOLQJ�/RFDWLRQ�
�

7KH�V\VWHP�FRQVLVWV�RI�WZR�PDLQ�FRPSRQHQWV��

(A) $�GXDO�FKDPEHU��VWDUYHG�DLU�FRPEXVWLRQ�V\VWHP�IROORZHG�E\�D�YHQWXUH�VFUXEELQJ�V\VWHP��

ZKHUH�WKH�ZDVWH�LV�R[LGL]HG�DQG�WKH�IOXH�JDV�LV�UDSLGO\�TXHQFKHG�DQG�DLU�SROOXWDQWV�UHPRYHG���

(B) $�KHDW�H[FKDQJHU�DQG�D�´ILQH�SROLVKLQJµ�DLU�SROOXWLRQ�FRQWURO�V\VWHP��ZKHUH�HQHUJ\�LV�

UHFRYHUHG�DQG�IXUWKHU�UHPRYDO�RI�DLU�SROOXWDQWV�RFFXUV��

7KH�V\VWHP�LV�PRGHOHG�DIWHU�WKH�$OEHUWD�5HVHDUFK�&RXQFLO·V�SLORW�SODQW���DQG�WKH�GHVLJQ��

RSHUDWLRQ�DQG�SHUIRUPDQFH�RI�FRPSRQHQW��$��ZHUH�GHVFULEHG�SUHYLRXVO\����7KH�HPLVVLRQV�RI�

30��+&O��62���12[�DQG�&2�PHW�WKH�VWDQGDUGV�IRU�ODUJH�LQFLQHUDWRUV�LQ�&DQDGD�DQG�WKH�8�6��

:DVWH�LV�FKDUJHG�EDWFK�ZLVH�LQWR�WKH�SULPDU\�FKDPEHU�DIWHU�SUHKHDWLQJ�RI�WKH�SULPDU\�

DQG�VHFRQGDU\�FKDPEHUV��8QGHU�ILUH�DLU�LV�IHG�LQWR�WKH�SULPDU\�FKDPEHU��ZKHUH�VWDUYHG�DLU�

FRQGLWLRQV�DUH�LQLWLDOO\�PDLQWDLQHG��WKHUHE\�JHQHUDWLQJ�FRPEXVWLEOH�JDVHV�DQG�VRRW��7KHVH�DUH�

FRPSOHWHO\�FRPEXVWHG�LQ�WKH�VHFRQGDU\�FKDPEHU�E\�LQWURGXFLQJ�IODPH�SRUW�DLU��DQG�LI�QHFHVVDU\��
                                                 
1 B. Pandompatam et al.  Waste incineration research at the Alberta Environmental Centre, Part 2:  Facility design 
considerations.  In:  Hazardous Waste Detection, Control, Treatment.  Proceedings of the World Conference on 
Hazardous Waste.  (Abbou, R., eds.), pp. 1421-1440.  Elsevier Science Publishers B.V., Amsterdam, The 
Netherlands.  October 25-31, 1987. Budapest, Hungary. 
2 A. Liem et al Development of a small-sacle, simple and robust medical waste  incinerator system. 9th International 
Pacific Basin Conference on Hazardous Waste. Manila, Philippines. April 10-14, 2000  

6DPSOLQJ�
/RFDWLRQ�
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XVLQJ�DQ�DX[LOLDU\�EXUQHU���$�FRQWURO�V\VWHP�LV�XVHG�WR�DXWRPDWLFDOO\�UHJXODWH�WKH�XQGHU�ILUH�DQG�

IODPH�SRUW�DLU�IORZ�UDWHV�WR�HQVXUH�FRPSOHWH�FRPEXVWLRQ�DQG�WR�PLQLPL]H�DX[LOLDU\�IXHO�XVH��

7KH�KRW�IOXH�JDV�IURP�WKH�VHFRQGDU\�FKDPEHU�LV�UDSLGO\�TXHQFKHG�LQ�D�YHQWXUL�VFUXEEHU��

ZKLFK�DFWV�DOVR�DV�D�SROOXWLRQ�FRQWURO�GHYLFH��&RROLQJ�IURP������WR�����&��PD[LPXP��RFFXUUHG�

´LQVWDQWDQHRXVO\µ��ZKLFK�VKRXOG�SUHYHQW�3&''�)�IRUPDWLRQ�IURP�JUDGXDO�FRROLQJ�RI�IOXH�JDV���

7KH�ODWHQW�KHDW�RI�WKH�PRLVWXUH�LQ�WKH�FRROHG�IOXH�JDV�LV�UHFRYHUHG�LQ�D�FRQGHQVLQJ�KHDW�

H[FKDQJHU�WR�JHQHUDWH�KRW�ZDWHU��$Q�LQGXFHG�GUDIW�IDQ�LV�XVHG�WR�GUDZ�WKH�IOXH�JDV�DQG�WR�

GLVFKDUJH�LW�WR�WKH�DWPRVSKHUH�YLD�+(3$�DQG�DFWLYDWHG�FDUERQ�ILOWHUV��7KHVH�ILOWHUV�DFW�DV�´ILQH�

SROLVKLQJµ�DLU�SROOXWLRQ�FRQWURO�GHYLFH���

7KH�VDPSOLQJ�IRU�3&''�)V�DQG�SDUWLFXODWH�PDWWHU�ZDV�WDNHQ�IURP�WKH�VWDFN�

GRZQVWUHDP�RI�DOO�WKH�SROOXWLRQ�FRQWURO�GHYLFHV�>VHH�)LJXUH��@��

Sam pling and Analytical M ethods 
�
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)LJXUH����'LDJUDP�RI�6DPSOLQJ�7UDLQ�

                                                 
3 Patrick F. Mahoney et al.  Minimum Dioxin with Maximum Resource Recovery. 17th International Symposium on 
Chlorinated Dioxins and Related Compounds, Indianapolis, IN, August, 1997. 
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�
7KH�VHPL�YRODWLOH�RUJDQLFV��00���VDPSOLQJ�WUDLQ��DV�VKRZQ�LQ�)LJXUH����DQG�WKH�UHIHUHQFH�

PHWKRGV�IRU�VDPSOLQJ��UHFRYHU\�DQG�DQDO\VLV�ZHUH�XVHG���)OXH�JDV�ZDV�VDPSOHG�LVRNLQHWLFDOO\��

WKURXJK�D�QR]]OH�FRQQHFWHG�WR�D�KHDWHG�SUREH�DQG�D�KHDWHG�ER[�WR�SUHYHQW�PRLVWXUH�

FRQGHQVDWLRQ��,Q�WKLV�FDVH��RQO\�D�ILOWHU�ZDV�XVHG�WR�FDSWXUH�30�GXH�WR�LWV�H[SHFWHG�ORZ�

FRQFHQWUDWLRQ��7KH�VDPSOH�ZDV�WKHQ�FRQGHQVHG�DQG�SDVVHG�WKRXJK�DQ�;$'�WXEH�WR�DGVRUE�

3&''�)V��,Q�FDVH�RI�LQFRPSOHWH�DGVRUSWLRQ��DQ�LPSLQJHU�FRQWDLQLQJ�DQ�HWK\OHQH�JO\FRO�VROXWLRQ�

ZDV�XVHG��7KH�VDPSOH�WKHQ�ZDV�SDVVHG�WKRXJK�DQ�HPSW\�LPSLQJHU�WR�UHPRYH�FDUULHG�RYHU�

GURSOHWV�DQG�DQ�LPSLQJHU�FRQWDLQLQJ�VLOLFD�JHO�WR�DGVRUE�PRLVWXUH�LQ�LW��7KH�VDPSOLQJ�IORZ�UDWH�

ZDV�FRQWUROOHG�E\�D�VHULHV�RI�YDOYHV��DQG�PHDVXUHG�E\�DQ�RULILFH�PHWHU��LQVWDQWDQHRXV�YDOXH��DQG�

D�GU\�JDV�PHWHU��FXPXODWLYH�YROXPH��ORFDWHG�GRZQVWUHDP�RI�WKH�SXPS��$ERXW���P��RI�VDPSOH�

ZDV�ZLWKGUDZQ��

3ULRU�WR�VDPSOLQJ��R[\JHQ�DQG�FDUERQ�GLR[LGH�PHDVXUHPHQWV�ZHUH�PDGH�WR�GHWHUPLQH�

WKH�PROHFXODU�ZHLJKW�RI�WKH�GU\�IOXH�JDV��DQG�WR�FRUUHFW�WKH�HPLVVLRQ�UHVXOWV�WR�WKH�VSHFLILHG�

UHIHUHQFH�R[\JHQ��RU�FDUERQ�GLR[LGH��FRQFHQWUDWLRQ��7KH�PRLVWXUH�FRQWHQW�LQ�WKH�IOXH�JDV�ZDV�

PHDVXUHG�E\�ZHLJKLQJ�WKH�FRQGHQVDWH�FROOHFWHG�GXULQJ�WKH�VDPSOLQJ�SHULRG��

30�ZDV�PHDVXUHG�E\�ZHLJKLQJ�RYHQ�GULHG�PDWHULDOV�FROOHFWHG�RQ�WKH�ILOWHU�DQG�WKH�

ULQVLQJ�RI�WKH�QR]]OH�DQG�WKH�SUREH�DIWHU�VDPSOLQJ��3&''�)V�ZHUH�UHFRYHUHG�E\�VROYHQW�

H[WUDFWLRQ�RI�WKH�ILOWHU�DQG�WKH�PDWHULDOV�RQ�LW��WKH�;$'�WXEH�DQG�WKH�HWK\OHQH�JO\FRO�VROXWLRQ��

7KH�VROYHQW�ZDV�WKHQ�´FOHDQHG�XSµ�WR�UHPRYH�DQDO\WLFDOO\�LQWHUIHULQJ�FRPSRXQGV��DQG�

FRQFHQWUDWHG�E\�YDFXXP�HYDSRUDWLRQ�SULRU�WR�DQDO\VLV��

7KH�UHFRYHU\�DQG�SURFHVVLQJ�IRU�3&''�)V�DUH�YHU\�FRPSOH[�DQG�HUURU�SURQH��WKXV�LW�LV�

QHFHVVDU\�WR�XVH�´VXUURJDWH�FRPSRXQGVµ�IRU�TXDOLW\�DVVXUDQFH��7KHVH�DUH�FRPSRXQGV�ZLWK�

EHKDYLRXU�VLPLODU�WR�WKH�WDUJHW�FRPSRXQGV�RI�LQWHUHVW��EXW�DUH�DQDO\WLFDOO\�GLVWLQJXLVKDEOH��.QRZQ�

TXDQWLWLHV�RI�VXUURJDWHV�DUH�DGGHG�WR�WKH�;$'�WXEH��DQG�FRPSDULVRQ�EHWZHHQ�WKH�PHDVXUHG�

DQG�DGGHG�TXDQWLWLHV�SURYLGHV�HVWLPDWHV�RI�UHFRYHU\�HIILFLHQFLHV�DQG�GHWHFWLRQ�OLPLWV��

                                                 
4 Environment Canada. Reference method for source testing: Measurements of Releases of selected semi-volatile 
organic compounds from stationary sources. Report EPS 1/RM/2. 1989 
5 Isokinetic means that the sampling velocity through the nozzle is the same as the flue gas velocity. This makes the 
nozzle “invisible” which is necessary to ensure representative sampling of particulate matter. 
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7KH�DQDO\VLV�ZDV�FRQGXFWHG�RQO\�DW�WKH�KRPRORJXH�OHYHO��QRW�IRU�HDFK�VSHFLILF�

FRQJHQHU���7KLV�LV�D�VFUHHQLQJ�PHWKRG�WR�GHWHUPLQH�ZKHWKHU�XQGHU�WKH�ZRUVW�FDVH�VFHQDULR��

FHUWDLQ�HPLVVLRQ�VWDQGDUGV�DUH�PHW��

Results 
7KH�VDPSOLQJ�ZDV�FRQGXFWHG�RQ�$XJXVW���DQG�6HSWHPEHU���LQ�������

Waste Composition and Capacity 
$�PL[WXUH�RI�ZRRG�ZDVWH��SODVWLFV�DQG�UXEEHU�ZDV�XVHG�WR�SURYLGH�FRQVLVWHQF\�LQ�ZDVWH�

FRPSRVLWLRQ�DQG�WR�VLPXODWH�ELRPHGLFDO�ZDVWH�LQ�WHUPV�RI�SODVWLF�DQG�UXEEHU�FRQWHQWV��$�

VXPPDU\�RI�WKH�ZDVWH�FRPSRVLWLRQ�DQG�WKH�FDSDFLW\�GXULQJ�VDPSOLQJ�LV�VKRZQ�LQ�7DEOH�,��DQG�

WKH�ZDVWH�IHHGLQJ�´SURILOHVµ�DUH�VKRZQ�LQ�)LJXUH����WRJHWKHU�ZLWK�WKH�VWDUW�DQG�VWRS�WLPHV�RI�WKH�

VDPSOLQJ��ZKLFK�ODVWHG�DERXW�WKUHH�KRXUV��

�
7DEOH�,��6XPPDU\�RI�:DVWH�&RPSRVLWLRQ�DQG�&DSDFLW\�'XULQJ�6DPSOLQJ�

&RPSRVLWLRQ��ZW��� &DSDFLW\� 7KHUPDO�&DSDFLW\�'DWH�
������� :RRG� 3ODVWLFV� 5XEEHU� :DWHU� NJ�K� *-�K� ����%WX�K�
Aug 9 72.5%  18.8%  2.2%  6.6%  42.4 0.63 0.60 
Sept 4 73.2%  24.4%  2.4%  2.4% 33.9 0.56 0.53 

�
7KH�SODVWLF�DQG�UXEEHU�FRQWHQWV�LQ�WKH�PL[WXUH�ZHUH�KLJKHU�WKDQ�WKRVH�IRXQG�LQ�W\SLFDO�

ELRPHGLFDO�ZDVWH�LQ�WKH�8�6���ZKLFK�DUH�������DQG�������UHVSHFWLYHO\���7KHVH�FRPSRQHQWV�DUH�

UHVSRQVLEOH�IRU�´EODFN�VPRNHµ�JHQHUDWLRQ��DQG�KHQFH�WKH�UHVXOWV�VKRZ�WKH�UREXVWQHVV�RI�WKH�

FRQWURO�V\VWHP�XVHG��1RWLFH�WKDW�WKH�PDVV�FDSDFLW\�LV�GHSHQGHQW�RQ�WKH�KHDWLQJ�YDOXH�RI�WKH�

IHHG��GHFUHDVLQJ�ZLWK�KLJKHU�KHDWLQJ�YDOXHV��

                                                 
6 Congeners with the same number of Cl atom form a homologue;a congener has the locations of Cl atoms specified 
7 R.G. Barton et al. State-of-the-Art Assessment of Medical Waste Incinerators. US EPA Report (Draft). EPA 
Contract 68-03-3365. 1991. Table 1. 
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ZKHUH�/L�>NJ@�LV�WKH�PDVV�RI�WKH�L

WK�EDWFK�DQG��WQ���²�W���>K@�LV�WKH�HODSVHG�WLPH�EHWZHHQ�WKH�ILUVW�

DQG�WKH��Q���WK�EDWFKHV�IHG�LQWR�WKH�SULPDU\�FKDPEHU��:Q�WKXV�UHSUHVHQWV�WKH�DYHUDJH�RYHU�WKH�

LQGLFDWHG�HODSVHG�WLPH�DIWHU�WKH�ILUVW�EDWFK�LV�ORDGHG���

7KH�WKHUPDO�FDSDFLW\�LV�FRPSXWHG�EDVHG�RQ�WKH�DYHUDJH�PDVV�FDSDFLW\�DW�WKH�HQG�RI�

VDPSOLQJ��WKH�DYHUDJH�FRPSRVLWLRQ�DQG�WKH�SXEOLVKHG�KHDWLQJ�YDOXH�RI�HDFK�FRPSRQHQW��
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Flue Gas Sampling 
7KH�GHWDLOV�DUH�JLYHQ�LQ�$SSHQGL[�$��DQG�D�VXPPDU\�LV�JLYHQ�LQ�7DEOH�,,��6HYHUDO�SRLQWV�WR�

EH�QRWHG�IURP�WKH�UHVXOWV��

o 6DPSOLQJ�ZDV�FRQGXFWHG�XQWLO�����IW���DV�UHDG�LQ�WKH�GU\�JDV�PHWHU��RI�VDPSOH�ZDV�FROOHFWHG��

7KH�LQOHW�DQG�RXWOHW�WHPSHUDWXUHV�DQG�WKH�EDURPHWULF�SUHVVXUH�ZHUH�PHDVXUHG�DQG�XVHG��

ZLWK�WKH�PHDVXUHG�R[\JHQ�FRQFHQWUDWLRQ��WR�FRPSXWH�WKH�UHIHUHQFHG�YROXPH�FROOHFWHG��

o 7KH�R[\JHQ�FRQFHQWUDWLRQ�ZDV�QRW�LQGLFDWLYH�RI�WKH�FRPEXVWLRQ�SURFHVV��,Q�RUGHU�WR�UHGXFH�

WKH�UHODWLYH�KXPLGLW\�RI�WKH�DLU�HQWHULQJ�WKH�´ILQH�SROLVKLQJµ�GHYLFH��DPELHQW�DLU�ZDV�´EOHG�LQµ�

XSVWUHDP�RI�WKH�LQGXFHG�GUDIW�IDQ�DW�WKH�KHDW�H[FKDQJHU�RXWOHW��

o 7KH�LVRNLQHWLFLW\�UHVXOWV�PHW�WKH�DFFHSWDEOH�UDQJH��������VSHFLILHG�LQ�WKH�UHIHUHQFH�PHWKRG��

��
7DEOH�,,��6XPPDU\�RI�6DPSOLQJ�5HVXOWV�

&RPSRVLWLRQ���� 9ROXPH�VDPSOHG��P�� ,VRNLQHWLFLW\�6DPSOLQJ�'DWH�
����� +�2� 2��D� '*0�E� 5HIHUHQFHG�F� ��
$XJ��� ���� ����� ����� ����� �����
6HSW��� ���� ����� ����� ����� �����

1RWHV��D��$LU�´EOHG�LQµ�DIWHU�KHDW�H[FKDQJHU��E��'U\�JDV�PHWHU�UHDGLQJ�DW�PHDVXUHG�LQOHW�DQG�RXWOHW�
WHPSHUDWXUH�DQG�SUHVVXUH��F��FRUUHFWHG�WR�����&��������N3D��GU\�EDVLV��FRUUHFWHG�WR������YRO��2��

Detection Limits 
$V�ZLOO�EH�VKRZQ�ODWHU��3&''�)V�ZHUH�QRW�GHWHFWDEOH��7KH�UHOHYDQW�TXHVWLRQ�LV�

WKHUHIRUH�´:KDW�DUH�WKH�GHWHFWLRQ�OLPLWV"µ��,Q�WKLV�FDVH��WKH�GHWHFWLRQ�OLPLWV�DUH�QRW�XQLTXH��

GHWHUPLQHG�RQO\�E\�WKH�VHQVLWLYLW\�RI�WKH�DQDO\WLFDO�HTXLSPHQW�XVHG��,QVWHDG��WKH\�DUH�GHWHUPLQHG�

E\�WKH�UHFRYHU\�HIILFLHQF\��WKH�H[WHQW�RI�VROYHQW�FRQFHQWUDWLRQ�DQG�WKH�YROXPH�RI�WKH�JDV�

VDPSOH�FROOHFWHG��7KH�IROORZLQJ�HTXDWLRQ�VKRZV�WKH�UHODWLRQVKLS��

FV

DL
DL

R

AE
M ×

= �

�
ZKHUH�'/0�LV�WKH�PHWKRG�GHWHFWLRQ�OLPLW�>VD\��SJ�5P

�@��'/$(�LV�WKH�HTXLSPHQW�GHWHFWLRQ�OLPLW�

>SJ@�ZKLFK�LV�D�IXQFWLRQ�RI�HTXLSPHQW�RSHUDWLRQ�DQG�VHQVLWLYLW\�DQG�WKH�UHFRYHU\�HIILFLHQF\�RI�

WKH�WDUJHW�FRPSRXQG��DV�GHWHUPLQHG�E\�WKH�VXUURJDWH�DQDO\VLV��95�LV�WKH�UHIHUHQFHG�YROXPH�RI�

VDPSOH�FROOHFWHG�>P���VHH�7DEOH�,,@��DQG�)�LV�WKH�UDWLR�RI�WKH�YROXPH�LQMHFWHG�WR�WKH�DQDO\WLFDO�

HTXLSPHQW�WR�WKH�YROXPH�RI�WKH�FRQFHQWUDWHG�VROYHQW�>GLPHQVLRQOHVV@��

7KH�UHVXOWV�DUH�VXPPDUL]HG�LQ�7DEOH�,,,�DQG�FKURPDWRJUDPV�RI�WKH�DQDO\WLFDO�UHVXOWV�DUH�

JLYHQ�LQ�$SSHQGL[�%��7KH�GHWHFWLRQ�OLPLWV�IRU�WRWDO�3&''�)V�DUH�FRPSXWHG�E\�VXPPLQJ�WKH�
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GHWHFWLRQ�OLPLW�RI�HDFK�KRPRORJXH��7KHUHIRUH��WKLV�UHSUHVHQWV�WKH�ZRUVW�FDVH�VFHQDULR�VLQFH�LW�LV�

VWDWLVWLFDOO\�XQOLNHO\�WKDW�DOO�WKH�KRPRORJXHV�DUH�SUHVHQW�DW�WKHLU�GHWHFWLRQ�OLPLWV��7KH�UHVXOWV�DUH�

SUHVHQWHG�LQ�WHUPV�RI�ERWK�WR[LFLW\�HTXLYDOHQFH��7(4��DQG�DFWXDO��ZKHUH�7(4�LV�FRPSXWHG�E\�

PXOWLSO\LQJ�HDFK�GHWHFWLRQ�OLPLW�ZLWK�LWV�7R[LFLW\�(TXLYDOHQF\�)DFWRUV��7()���

�
7DEOH�,,,��6XUURJDWH�5HFRYHULHV�DQG��'HWHFWLRQ�/LPLWV�

$XJ������ 6HSW������

5HF�(II� $(� 0HWKRG��SJ�5P��� 5HF�(II� $(� 0HWKRG��SJ�5P���6XUURJDWH� 7()���

�� SJ� 7(4� $FWXDO� �� SJ� 7(4� 7RWDO�
��&���²������7&''� �� ��� ���� ����� ����� ��� ���� ����� �����
��&���²������7&')� ���� ��� ���� ���� ����� ��� ���� ���� �����

��&���²�������3H&''� ���� ��� ���� ����
� ����
� ��� ���� ����
� ����
�
��&���²��������+[&''� ���� ��� ���� ���� ����� ��� ���� ���
� ����
�
��&���²��������+[&''� ���� ��� ���� ���� ����� ��� ���� ���� �����
��&���²��������+[&''� ���� ��� ���� ���
� ����
� ��� ���� ���� �����
��&���²���������+S&''� ����� ��� ���� ���
� ����
� ��� ���� ���
� ����
�

��&���²�2&''� ������ ��� ���� ���
� ����
� ��� ���� ���
� ����
�

727$/�3&''�)V��ZRUVW�FDVH�� ����� ����� � ����� �����
6XUURJDWHV��3&'' GLR[LQV��3&') IXUDQV��1R��RI�&O�DWRPV��7 ���3H ���+[ ���+S ���2 ���7()��7R[LFLW\�
(TXLYDOHQF\�)DFWRUV�5HF(II��5HFRYHU\�(IILFLHQF\��$(��$QDO\WLFDO�(TXLSPHQW�'HWHFWLRQ�/LPLW���'/$(���0HWKRG���
PHWKRG�GHWHFWLRQ�OLPLW��7(4� �7()�
�'/$(��95�������ZKHUH�95 �UHIHUHQFHG�YROXPH�RI�JDV�VDPSOHG�>VHH�7DEOH�,,@��
DQG�����LV�WKH�IUDFWLRQ�RI�WKH�FRQFHQWUDWHG�VROYHQW�XVHG�LQ�WKH�DQDO\VLV��$FWXDO� �'/$(�95������727$/��
3&''�)V���ZRUVW�FDVH�VFHQDULR�EDVHG�RQ�KRPRORJXH�DQDO\VLV�UHVXOWV��HDFK�KRPRORJXH�DVVXPHG�DW�LWV�GHWHFWLRQ�
OLPLW��EROGHG�QXPEHUV�XVHG�LQ�WKH�VXPPDWLRQ��DQG�
�XVHG�IRU�WKH�FRUUHVSRQGLQJ�IXUDQ�KRPRORJXHV���

Compliance with Emission Standards 

Particulate m atter 

7KH�30�FRQFHQWUDWLRQV�DUH�VKRZQ�LQ�7DEOH�,9��WRJHWKHU�ZLWK�WKH�&DQDGLDQ�DQG�8�6��

6WDQGDUGV��1RWLFH��WKHUHIRUH��WKDW�HPLVVLRQ�VWDQGDUGV�LQ�&DQDGD�DQG�WKH�8�6��IRU�ODUJH�PXQLFLSDO�

DQG�ELRPHGLFDO�ZDVWH�LQFLQHUDWRUV�DUH�UHDGLO\�PHW��

�

                                                 
8 CCME. Operating and Emission Guidelines for Municipal Solid Waste Incinerators. Report CCME-TS/WM-
TRE003. June 1989. Appendix B. 
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7DEOH�,9��3DUWLFXODWH�0DWWHU�&RQFHQWUDWLRQV�DQG�&RPSOLDQFH�ZLWK�6WDQGDUGV��PJ�5P���

'DWH�������� 5HVXOW� &&0(�06:��
&&0(�
%:���

86�06:��� 86�0:,���

$XJ��� �����
6HSW��� ����

��� ���RU���� ��� ���RU����

&&0(���&DQDGLDQ�&RXQFLO�RI�WKH�0LQLVWHUV�RI�WKH�(QYLURQPHQW��86��86�(QYLURQPHQWDO�3URWHFWLRQ�
$JHQFLHV��06:��0XQLFLSDO�VROLG�ZDVWH�LQFLQHUDWRU��%:��%LRPHGLFDO�ZDVWH�LQFLQHUDWRU�IRU��>QHZ��!����NJ�K@�RU�
>ROG�RU�VPDOOHU@��0:,��0HGLFDO�ZDVWH�LQFLQHUDWRU�IRU�>������OE�K@�RU�>ODUJHU@��5��&&0(�������&��������N3D������
2���5��86������

�&��������N3D�����2��²�EXW�YDOXHV�VKRZQ�KDYH�EHHQ�FRQYHUWHG�WR�&&0(�UHIHUHQFH�FRQGLWLRQV��

Chlorinated Dioxins and Furans 

3&''�)V�OHYHOV�ZHUH�EHORZ�WKH�GHWHFWLRQ�OLPLWV��)RU�FRPSDULVRQ�ZLWK�HPLVVLRQ�

VWDQGDUGV��WKH�ZRUVW�FDVH�VFHQDULR�ZDV�DVVXPHG��ZKHUH�WKH�FRQFHQWUDWLRQ�RI�HDFK�KRPRORJXH��

ZDV�DVVLJQHG�WKH�YDOXH�RI�LWV�GHWHFWLRQ�OLPLW��7KH�UHVXOWV�DUH�VKRZQ�LQ�7DEOH�9��1RWLFH��

WKHUHIRUH��WKDW�FXUUHQW�VWDQGDUGV�LQ�&DQDGD�DQG�WKH�8�6��DUH�UHDGLO\�PHW���

�
7DEOH�9��3&''�)�&RQFHQWUDWLRQV�DQG�&RPSOLDQFH�ZLWK�6WDQGDUGV��QJ�5P���

7(4� $FWXDO�
'DWH��������

5HVXOW� &&0(���06:�%:� 5HVXOW� 86�06:� 86�0:,�
$XJ��� ������ ������
6HSW��� ������

�����
������

��� ����

�

Concluding Rem arks 
o 6PRNH�IUHH�RSHUDWLRQ�ZDV�DWWDLQHG�ZLWK�ZDVWH�FRQWDLQLQJ�SODVWLFV�DQG�UXEEHU�DW�OHYHOV�

KLJKHU�WKDQ�WKRVH�IRXQG�LQ�W\SLFDO�PHGLFDO�ZDVWH���

o :LWK�WKH�XVH�RI�WKH�´ILQH�SROLVKLQJµ�DLU�SROOXWLRQ�GHYLFH��HPLVVLRQV�RI�SDUWLFXODWH�PDWWHU�DQG�

FKORULQDWHG�GLR[LQV�DQG�IXUDQV�ZHUH�ZHOO�EHORZ�FXUUHQW�VWDQGDUGV�LQ�&DQDGD�DQG�8�6��IRU�

ODUJH�LQFLQHUDWRUV���

                                                 
9 Ref. 7, Table 4.2. 
10 CCME. Guidelines for the Management of Biomedical Waste in Canada. .CCME-EPC-WM-42E. (February 
1992). 
11 U.S. EPA. Federal Register. 40 CFR Part 60. New Source Performance Standards for New Small Municipal Waste 
Combustion Units; Proposed Rule. (August 30, 1999) 
12 U.S. EPA. Federal Register. 40 CFR Part 60.Standards of Performance for New Stationary Sources and Emission 
Guidelines for Existing Sources: Hospital/Medical/Infectious Waste Incinerators. Volume 62, No. 178. (September 
1997). 
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G lossary 
'LR[LQ�1RPHQFODWXUH���7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�VWUXFWXUH�RI��D��GLR[LQV�DQG�

�E��IXUDQV�DQG�WKH�QXPEHULQJ�RI�WKH�SRVLWLRQV�WKDW�FRXOG�EH�WDNHQ�XS�E\�XS�WR���&O�DWRPV��
�

1

4

9

6 6 4

9 1

2 2

3 37 7

8 8O

O O

(a) (b)
�

�
:HLJKW�XQLWV�

1RWDWLRQ� 1DPH� 9DOXH��
SJ� SLFRJUDP� ������J�
QJ� QDQRJUDP� �����J�

µJ� PLFURJUDP� �����J�

PJ� PLOOLJUDP� �����J�

�
&RQYHUVLRQ�IURP�$FWXDO�WR�5HIHUHQFH��'U\�&RQGLWLRQV�

100

)100(

9.20

9.20

273

273 2 OH

O

O

P

P

T

T
VV

A

R

A

R

A

R
AR

−×
−
−××

+
+×= �

�
ZKHUH�9��YROXPH��7��WHPSHUDWXUH���&���3��SUHVVXUH��2��R[\JHQ�FRQFHQWUDWLRQ��YRO�����+�2��
PRLVWXUH�FRQWHQW��YRO�����DQG�VXEVFULSWV�5��UHIHUHQFH�DQG�$��DFWXDO�RU�DV�PHDVXUHG��$Q\�
FRQVLVWHQW�XQLWV�PD\�EH�XVHG�IRU�9�DQG�3�
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Appendix A. Details of Sam pling Conditions 
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Appendix B. Chrom atogram s of Analytical Results 
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