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 2.1.2. Continuous Mass Measurements 

2.1.2.1. Commercial Systems 
,Q�DGGLWLRQ�WR�WKH�)50�VDPSOHUV�OLVWHG�LQ�$SSHQGL[�,,��YDULRXV�´FRQWLQXRXVµ�PDVV�PRQLWRUV 
KDYH�EHHQ�GHYHORSHG���7KHVH�V\VWHPV�DUH�UHDOO\�VHPL�FRQWLQXRXV��EHFDXVH�WKHUH�DUH�LQWHJUDWLRQ 
SHULRGV�QHFHVVDU\�WR�SURYLGH�D�PHDVXUHPHQW�ZLWK�DQ�DFFHSWDEOH�OHYHO�RI�PHDVXUHPHQW 
XQFHUWDLQW\���7KH�DSSURSULDWH�TXDQWLW\�WKDW�WKHVH�PRQLWRULQJ�V\VWHPV�VKRXOG�PHDVXUH�UHPDLQV 
XQUHVROYHG���6KRXOG�WKH\�DWWHPSW�WR�PLPLF�WKH�)50��VKRXOG�WKH\�PHDVXUH�WKH�PDVV�XQGHU�D 
ZHOO�GHILQHG�VHW�RI�WKHUPRG\QDPLF�FRQGLWLRQV��RU�VKRXOG�WKH\�DWWHPSW�WR�PHDVXUH�WKH�DFWXDO 
SDUWLFOH�PDVV�FRQFHQWUDWLRQ�WKDW�ZDV�SUHVHQW�LQ�WKH�DWPRVSKHUH"��9DULRXV�PDQXIDFWXUHUV�DQG 
DFDGHPLF�UHVHDUFKHUV�KDYH�WDNHQ�GLIIHUHQW�DSSURDFKHV�WR�DGGUHVV�WKHVH�TXHVWLRQV� 

7KHUH�DUH�WZR�GLUHFW�DSSURDFKHV�WR�WKH�PHDVXUHPHQW�RI�DHURVRO�PDVV������WKH�WDSHUHG�HOHPHQW 
RVFLOODWLQJ�PLFUREDODQFH��7(20����DQG�����WKH�EHWD�JDXJH���%RWK�PHWKRGV�DUH�EDVHG�RQ�EDVLF 
SK\VLFDO�SULQFLSOHV���7KH�7(20�RSHUDWHV�RQ�WKH�WKHRU\�RI�WKH�YLEUDWLQJ�UHHG���$�YLEUDWLQJ�UHHG 
WKDW�LV�DQFKRUHG�DW�RQH�HQG�YLEUDWHV�ZLWK�D�VLQJOH�IUHTXHQF\��ZLWK�QR�KDUPRQLFV���7KXV��DV�PDVV 
LV�DGGHG�WR�RQH�HQG�RI�WKH�YLEUDWLQJ�HOHPHQW��WKH�UHVRQDQW�IUHTXHQF\�FKDQJHV��DQG�WKLV�FKDQJH�LV 
GLUHFWO\�SURSRUWLRQDO�WR�WKH�DFFXPXODWHG�PDVV���,Q�WKH�EHWD�JDXJH��WKH�SDVVDJH�RI�HOHFWURQV 
WKURXJK�D�PDWHULDO�LV�DWWHQXDWHG�E\�WKH�SUHVHQFH�RI�WKH�DUHDO�PDVV�FRQFHQWUDWLRQ�EHWZHHQ�WKH 
UDGLRDFWLYH�VRXUFH�DQG�WKH�GHWHFWRU� 

7KHUH�DUH�DOVR�LQGLUHFW�PDVV�PHWKRGV���,Q�WKH�&RQWLQXRXV�$HURVRO�0DVV�0RQLWRU��&$00� 
PHWKRG��WKH�SUHVVXUH�GURS�DFURVV�D�SRUH�W\SH�ILOWHU�LQFUHDVHV�ZLWK�LQFUHDVLQJ�PDVV�ORDGLQJ 
ZLWKLQ�D�OLPLWHG�UDQJH�RI�SDUWLFOH�VL]HV���7KXV��DIWHU�D�SHULRG�RI�WLPH��WKH�FKDQJH�LQ�SUHVVXUH 
GURS�DFURVV�WKH�ILOWHU�FDQ�EH�UHODWHG�WR�WKH�DPRXQW�RI�DFFXPXODWHG�SDUWLFOH�PDVV���$QRWKHU 
LQGLUHFW�PHWKRG�IRU�ILQH�SDUWLFOHV�LV�WKURXJK�WKH�PHDVXUHPHQW�RI�OLJKW�VFDWWHULQJ���/LJKW 
VFDWWHULQJ�IURP�D�SRO\GLVSHUVH�DHURVRO�LV�D�FRPSOH[�SKHQRPHQRQ�LQYROYLQJ�SDUWLFOH�VL]H�DQG�D 
UHIUDFWLYH�LQGH[���+RZHYHU��PDQ\�RI�WKHVH�FRPSOH[LWLHV�DYHUDJH�RXW�VXIILFLHQWO\�WKDW�UHDVRQDEOH 
HVWLPDWHV�RI�WKH�ILQH�SDUWLFOH�PDVV�FDQ�EH�REWDLQHG�IURP�WKH�DPRXQW�RI�VFDWWHUHG�OLJKW� 

,Q�RUGHU�WR�XVH�WKHVH�PDVV�PHDVXUHPHQW�PHWKRGV��WKH�DHURVRO�PXVW�EH�FRQGLWLRQHG�LQ�VRPH 
IDVKLRQ���%HFDXVH�ZH�DUH�LQWHUHVWHG�LQ�WKH�PDVV�SULPDULO\�EHFDXVH�WKHUH�DUH�HIIRUWV�WR�SURWHFW 
SXEOLF�KHDOWK��DQG�ZDWHU�DVVRFLDWHG�ZLWK�WKH�SDUWLFOHV�LV�QRW�WKRXJKW�WR�SRVH�D�KHDOWK�ULVN��WKH 
´GU\µ�PDVV�FRQFHQWUDWLRQ�LV�WKH�TXDQWLW\�RI�LQWHUHVW���+RZHYHU��LW�LV�YHU\�GLIILFXOW�WR�UHPRYH�WKH 
ZDWHU�ZLWKRXW�UHPRYLQJ�DQ\�RWKHU�VHPLYRODWLOH�FRPSRQHQW���)RU�WKH�ILOWHU�EDVHG�PHWKRGV��ZDWHU 
LV�UHPRYHG�E\�HTXLOLEUDWLRQ�RI�WKH�VDPH�ZLWK�DLU�DW�����UHODWLYH�KXPLGLW\�DQG����&�IRU����KRXUV� 
+RZHYHU��GHSHQGLQJ�RQ�WKH�SDUWLFOH�FRPSRVLWLRQ��WKLV�VWUDWHJ\�PD\�QRW�WKRURXJKO\�GU\�WKH 
VDPSOH���$W�WKH�VDPH�WLPH��VHPLYRODWLOH�PDWHULDOV�FDQ�HYDSRUDWH�GXULQJ�WKH�HTXLOLEUDWLRQ�SHULRG� 

)RU�WKH�FRQWLQXRXV�PRQLWRUV��DOWHUQDWLYH�PHWKRGV�KDYH�EHHQ�XVHG���7KH�LQLWLDO�ZRUN�ZLWK�D 
7(20�XVHG�HOHYDWHG�WHPSHUDWXUHV�WR�UHPRYH�WKH�ZDWHU�DQG�DQ\�RWKHU�PDWHULDO�WKDW�ZRXOG�EH 
YRODWLOH�DW����&���7KLV�WHPSHUDWXUH�SURYLGHV�D�ZHOO�GHILQHG�VHW�RI�WKHUPRG\QDPLF�FRQGLWLRQV� 
EXW�HQVXUHV�WKH�ORVV�RI�DQ\�DPPRQLXP�QLWUDWH�DQG�PRVW�KLJK�YDSRU�SUHVVXUH�VHPLYRODWLOH 
RUJDQLF�FRQVWLWXHQWV���7R�SURYLGH�D�VDPSOH�WR�WKH�VHQVLQJ�HOHPHQW�ZLWKRXW�ZDWHU�DW�D�ORZHU 
WHPSHUDWXUH��D�1DILRQ��GULHU�LV�LQFRUSRUDWHG�LQ�WKH�LQOHW�OLQH���1DILRQ�LV�D�PDWHULDO�WKDW�SHUPLWV 
VPDOO��SRODU�JDV�PROHFXOHV�OLNH�ZDWHU�WR�SDVV�WKURXJK�D�PHPEUDQH���7KHVH�GULHUV�KDYH�EHHQ�XVHG 
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LQ�D�QXPEHU�RI�V\VWHPV���+RZHYHU��KHDWLQJ�WKH�VHQVLQJ�HOHPHQW�WR����&�ZLOO�VWLOO�UHPRYH 
VHPLYRODWLOH�FRPSRQHQWV��SDUWLFXODUO\�ZKHQ�WKH�DPELHQW�WHPSHUDWXUH�LV�VLJQLILFDQWO\�EHORZ�WKLV 
YDOXH� 

,QLWLDO�GHYHORSPHQW�RI�D�FRQWLQXRXV�FRDUVH�PRQLWRU�LV�FXUUHQWO\�XQGHU�ZD\��EDVHG�RQ�WKH�ZRUN 
RI�0LVUD�HW�DO�����������7KLV�V\VWHP�KDV�QRW�EHHQ�H[WHQVLYHO\�ILHOG�WHVWHG��EXW�LQLWLDO�VWXGLHV�KDYH 
EHHQ�SHUIRUPHG�LQ�7DPSD��)ORULGD���7KH�(3$�LV�FRQGXFWLQJ�DGGLWLRQDO�WHVWLQJ�LQ�������VR�WKDW�LW 
FRXOG�EH�FRQVLGHUHG�DV�D�)50�RU�D�)HGHUDO�(TXLYDOHQW�0HWKRG��)(0��IRU�30���²����� 

2.1.2.2. Developing and Research Systems 
5HVHDUFK�V\VWHPV�KDYH�EHHQ�GHYHORSHG�WR�DGGUHVV�WKH�VKRUWFRPLQJV�RI�WKH�FRPPHUFLDOO\ 
DYDLODEOH�V\VWHPV���(DWRXJK�DQG�FRZRUNHUV��(DWRXJK�HW�DO��������3DQJ�HW�DO������������D�E� 
2EHLGL�DQG�(DWRXJK�������2EHLGL�HW�DO��������KDYH�GHYHORSHG�WKH�5HDO�WLPH�$PELHQW�0RQLWRULQJ 
6\VWHP��5$06���ZKLFK�LQYROYHV�D�YHU\�FRPSOLFDWHG�V\VWHP�RI�GHQXGHUV�DQG�GULHUV�DQG�D�GXDO 
7(20�GHWHFWLRQ�V\VWHP���7KLV�V\VWHP�LV�FXUUHQWO\�XQGHUJRLQJ�HYDOXDWLRQ�LQ�FRPSDULVRQ�WR 
RWKHU�FRQYHQWLRQDO�DQG�UHVHDUFK�PRQLWRULQJ�WHFKQLTXHV��/HZWDV�HW�DO����������7KH�5$06�V\VWHP 
LV�YHU\�ODUJH�DQG�FRPSOH[�DQG�GRHV�QRW�UHSUHVHQW�D�SUDFWLFDO�URXWLQH�PRQLWRULQJ�WRRO� 

7KH�5$06�KDV�OHG�WR�WKH�GHYHORSPHQW�RI�DQRWKHU�GLIIHUHQWLDO�7(20�V\VWHP��3DWDVKQLFN�HW�DO� 
��������7KLV�GLIIHUHQWLDO�V\VWHP�XVHV�GXDO�HOHFWURVWDWLF�SUHFLSLWDWRUV��(63��DQG�WZR�DPELHQW� 
WHPSHUDWXUH�7(20V�FRQQHFWHG�WR�D�FRPPRQ�LQOHW�DQG�GULHU�V\VWHP���7KH�DLU�LV�VSOLW�DQG�SDVVHV 
WKURXJK�WZR�FKDQQHOV��HDFK�ZLWK�DQ�(63�DQG�D�7(20���2QH�(63�LV�RQ�DQG�WKH�RWKHU�LV�RII���7KH 
RQ�RII�VWDWHV�DUH�VZLWFKHG�IUHTXHQWO\��HYHU\�ILYH�PLQXWHV��VR�WKDW�LQ�WKH�RQ�FKDQQHO��WKH 
VDPSOLQJ�DUWLIDFWV��DGVRUSWLRQ�RI�RUJDQLFV�RQ�WKH�ILOWHU��YRODWLOL]DWLRQ�RI�PDWHULDOV�IURP�WKH 
GHSRVLW�FROOHFWHG�RQ�WKH�ILOWHU��DUH�GXSOLFDWHG���7KXV��WKH�VXEWUDFWLRQ�RI�WKH�RQ�FKDQQHO�IURP�WKH 
RII�FKDQQHO�VKRXOG�SURYLGH�D�EHWWHU�HVWLPDWH�RI�WKH�DFWXDO�DLUERUQH�SDUWLFOH�PDVVHV� 

)URP�WKLV�FRQFHSW��DQ�DOWHUQDWLYH�V\VWHP�KDV�EHHQ�GHYHORSHG�WKDW�XVHV�D�)LOWHU�'\QDPLFV 
0HDVXUHPHQW�6\VWHP��)'06�³WKH�5	 3�)'06�VHULHV�������7KH�)'06�LQVWUXPHQW�FRPSXWHV�LWV 
UXQQLQJ�30�PDVV�FRQFHQWUDWLRQ�DYHUDJH�EDVHG�XSRQ�LQGHSHQGHQW�PHDVXUHPHQWV�RI�WKH�YRODWLOH 
DQG�QRQYRODWLOH�IUDFWLRQV�RI�WKH�DPELHQW�SDUWLFXODWH�PDWWHU��7R�DFFRPSOLVK�WKLV��WKH�)'06�XQLW 
FRQVWDQWO\�VDPSOHV�DPELHQW�DLU�DQG�XVHV�D�VZLWFKLQJ�YDOYH�WR�FKDQJH�WKH�SDWK�RI�WKH�PDLQ�IORZ 
HYHU\�VL[�PLQXWHV��7KH�VDPSOLQJ�SURFHVV�FRQVLVWV�RI�DOWHUQDWH�VDPSOH�DQG�SXUJH��ILOWHUHG��DLU 
VWUHDPV�SDVVLQJ�WKURXJK�WKH�H[FKDQJHDEOH�ILOWHU�LQ�WKH�7(20�PDVV�VHQVRU���7KH�SXUJH�ILOWHU�LQ 
WKH�)'06�PDLQ�HQFORVXUH�HIIHFWLYHO\�UHPRYHV�ERWK�RUJDQLF�DQG�LQRUJDQLF�DHURVROV�DW���&��7KH 
H[FKDQJHDEOH�SXUJH�ILOWHU�FDQ�SURYLGH�D�WLPH�LQWHJUDWHG�VDPSOH�WKDW�FDQ�EH�XVHG�IRU�VXEVHTXHQW 
FKHPLFDO�DQDO\VLV��$�VWDQGDUG�5 3�)50�VW\OH�PROGHG�ILOWHU�FDVVHWWH�DOORZV�IRU�WKH�XVH�RI�D 
YDULHW\�RI����PP�GLDPHWHU�ILOWHU�PHGLD�DV�WKH�SXUJH�ILOWHU� 

7KH�VDPSOH�DQG�SXUJH�DLU�IORZV�DOWHUQDWHO\�SDVV�WKURXJK�WKH�H[FKDQJHDEOH�ILOWHU�LQ�WKH�7(20 
PLFUREDODQFH��ZKLFK�JHQHUDWHV�D�GLUHFW�PHDVXUHPHQW�RI�WKH�FROOHFWHG�PDVV��7KH�V\VWHP 
DXWRPDWLFDOO\�DGMXVWV�WKH�PDVV�FRQFHQWUDWLRQ�IURP�WKH�SDUWLFOH�ODGHQ�DLU�VWUHDP�E\�UHIHUHQFLQJ�LW 
WR�WKH�PDVV�FKDQJH�WKDW�PD\�RFFXU�GXULQJ�SXUJLQJ��)RU�H[DPSOH��LI�WKH�)'06�XQLW�PHDVXUHV�D 
GHFUHDVH�RI�ILOWHU�PDVV�GXULQJ�WKH�VL[�PLQXWH�SXUJLQJ�SHULRG��WKLV�PDVV�GHFUHDVH�LV�DGGHG�EDFN 
WR�WKH�PDVV�PHDVXUHPHQW�REWDLQHG�ZLWK�SDUWLFOH�ODGHQ�DLU���5HFHQW�WHVWV�RI�WKLV�V\VWHP�E\�$5% 

�� 



  

 

KDYH�VXJJHVWHG�LW�ZRXOG�SURYLGH�VDWLVIDFWRU\�PHDVXUHPHQW�RI�30�����ZLWK�DGHTXDWH 
FRUUHVSRQGHQFH�WR�)50�PHDVXUHPHQWV� 

2.2. Particulate Constituent Measurements, Fixed Site 

2.2.1. Commercial Instruments 
2QH�DSSURDFK�WR�REWDLQLQJ�FRQWLQXRXV�LQIRUPDWLRQ�RQ�DLUERUQH�SDUWLFXODWH�PDWWHU�LV�HPERGLHG 
LQ�WKH�GHYHORSPHQW�RI�PHDVXUHPHQW�V\VWHPV�IRU�PDMRU�FRQVWLWXHQWV��QLWUDWH��VXOIDWH��DQG�RUJDQLF 
DQG�HOHPHQWDO�FDUERQ����3DUWLFXODWH�QLWUDWH�FDQ�EH�FRQWLQXRXVO\�GHWHUPLQHG�XVLQJ�WKH�5	 3 
0RGHO�����1���7KLV�V\VWHP�LV�EDVHG�RQ�WKH�ZRUN�RI�6WRO]HQEXUJ�DQG�+HULQJ����������$�30��� 
VKDUS�FXW�F\FORQH��6&&��UHPRYHV�WKH�ODUJHU�SDUWLFOHV�IURP�WKH�VDPSOH�VWUHDP��$�E\SDVV�IORZ� 
ZKLFK�VKRUWHQV�WKH�UHVLGHQFH�WLPH�RI�WKH�VDPSOH�VWUHDP�LQ�WKH�VDPSOLQJ�VHFWLRQ��SDVVHV�WKURXJK 
D�FULWLFDO�RULILFH���$Q�DFWLYDWHG�FKDUFRDO�GHQXGHU�UHPRYHV�DFLGLF�JDVHV�WKDW�ZRXOG�RWKHUZLVH 
LQWHUIHUH�ZLWK�WKH�PHDVXUHPHQW�RI�WKH�DPELHQW�SDUWLFXODWH�QLWUDWH�FRQFHQWUDWLRQ���7KH�PRQLWRU 
FROOHFWV�ILQH�SDUWLFXODWH�PDWWHU�E\�PHDQV�RI�FULWLFDO�LPSDFWLRQ���7R�DFKLHYH�KLJK�FROOHFWLRQ 
HIILFLHQFLHV�HYHQ�IRU�YHU\�VPDOO�VHFRQGDU\�DHURVROV��D�KXPLGLILHU�PRLVWHQV�WKH�VDPSOH�VWUHDP 
DQG�FDXVHV�WKH�K\JURVFRSLF�QLWUDWH�SDUWLFOHV�WR�JURZ���7KH�UHPDLQLQJ�SDUW�RI�WKH�VDPSOH�VWUHDP 
IRUPV�D�MHW�DV�LW�SDVVHV�WKURXJK�D�FULWLFDO�RULILFH��3DUWLFOHV�FROOHFW�RQ�DQ�LPSDFWRU�IODVKLQJ�VWULS 
GXULQJ�WKH�VDPSOH�FROOHFWLRQ�SKDVH��ZKLFK�WDNHV�HLJKW�PLQXWHV�E\�GHIDXOW���7KH�VDPSOH�DQG 
E\SDVV�IORZV�WKHQ�FRPELQH�DQG�H[LW�IURP�WKH�LQVWUXPHQW�RQ�WKHLU�ZD\�WR�DQ�H[WHUQDO�SXPS���7KH 
PRQLWRU�SXUJHV�WKH�DQDO\VLV�FHOO�ZLWK�QLWURJHQ��1����DQG�WKHQ�VHQGV�D�KLJK�FXUUHQW�WKURXJK�WKH 
LPSDFWRU�IODVKLQJ�VWULS�WKDW�ODVWV�DSSUR[LPDWHO\������VHFRQG�DQG�KHDWV�WKH�FROOHFWHG�SDUWLFXODWH 
PDWWHU�WR�DERXW�����&��7KH�YDSRUL]DWLRQ�GHFRPSRVLWLRQ�SURFHVV�FRQYHUWV�WKH�SDUWLFXODWH�QLWUDWH 
FRQWDLQHG�LQ�WKH�FROOHFWHG�VDPSOH�WR�12[��7KH�12[�SXOVH�PRQLWRU��D�VSHFLDOO\�WXQHG 
FKHPLOXPLQHVFHQW�12[�DQDO\]HU��TXDQWLILHV�WKH�DPRXQW�RI�12[�JHQHUDWHG�E\�WKLV�SURFHVV���7KH 
VXOIDWH�PRQLWRU��0RGHO�����6��XVHV�D�VLPLODU�SURFHVV��H[FHSW�WKDW�LW�XVHV�DQ�62��PRQLWRU���,QLWLDO 
LQGLFDWLRQV�KDYH�VKRZQ�WKDW�WKH�VXOIDWH�DQG�QLWUDWH�LQVWUXPHQWV�SURYLGH�UHDVRQDEOH�UHVXOWV 
ZKHQ�FRPSDUHG�WR�VLGH�E\�VLGH�LQWHJUDWHG�VDPSOHV���0XFK�EHWWHU�FKDUDFWHUL]DWLRQV�RI�WKHVH 
LQVWUXPHQWV�ZLOO�FRPH�IURP�WKH�(3$�6XSHUVLWH�DFWLYLWLHV�WKDW�DUH�FXUUHQWO\�LQ�SURJUHVV� 

7KH�$HWKDORPHWHU��LV�DQ�LQVWUXPHQW�WKDW�KDV�EHHQ�DYDLODEOH�IRU�OLJKW�DEVRUELQJ�FDUERQ 
PHDVXUHPHQWV�IRU�TXLWH�VRPH�WLPH���,W�ZDV�RULJLQDOO\�GHYHORSHG�E\�$��+DQVHQ�DQG�PDUNHWHG�E\ 
0DJHH�6FLHQWLILF��EXW�LV�QRZ�GLVWULEXWHG�E\�7KHUPR�$QGHUVHQ���,QLWLDO�PRGHOV�XVHG�D�VLQJOH 
ZDYHOHQJWK�OLJKW�VRXUFH��KRZHYHU��QHZHU�PRGHOV�XVH�WZR�WR�VHYHQ�ZDYHOHQJWKV��WR�EHWWHU 
GLVFULPLQDWH�DPRQJ�GLIIHUHQW�W\SHV�RI�OLJKW�DEVRUELQJ�FDUERQ���$EVRUEDQFH�DW�����QDQRPHWHUV 
�QP��DSSHDUV�WR�SURYLGH�VRPH�LQGLFDWLRQ�RI�VLJQLILFDQW�FRQFHQWUDWLRQV�RI�SRO\F\FOLF�DURPDWLF 
K\GURFDUERQV��3$+V���ZKLFK�DUH�RIWHQ�DVVRFLDWHG�ZLWK�GLHVHO�SDUWLFOHV���)LJXUH���VKRZV�WKH�WUDFH 
IURP�D�GXDO�ZDYHOHQJWK�$HWKDORPHWHU� 
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$Q�2&�(&�ILHOG�LQVWUXPHQW�KDV�EHHQ�GHYHORSHG�E\�6XQVHW�/DERUDWRU\³WKH�FRPSDQ\�WKDW 
GHYHORSHG�WKH�ODERUDWRU\�LQVWUXPHQW�WR�LPSOHPHQW�D�PRGLILHG�1DWLRQDO�,QVWLWXWH�IRU 
2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK��1,26+�������PHWKRG��%LUFK�DQG�&DU\���������7KLV�LQVWUXPHQW 
FROOHFWV�WKH�SDUWLFOHV�RQ�D�ILOWHU�DQG�PDNHV�D�S\URO\VLV�FRUUHFWLRQ�XVLQJ�UHIOHFWDQFH���,W�KDV�EHHQ 
DYDLODEOH�IRU�OHVV�WKDQ�D�\HDU�DQG�LW�LV�VWLOO�EHLQJ�FKDUDFWHUL]HG���+RZHYHU��LQLWLDO�H[SHULHQFH�ZLWK 
LW�DV�D�XVHIXO�FRQWLQXRXV�PHDVXUH�RI�2&�DQG�(&��ZLWK�EHWWHU�FRUUHVSRQGHQFH�WR�WKH�ODERUDWRU\ 
PHDVXUHPHQWV��DSSHDUV�TXLWH�SURPLVLQJ� 

2.2.2. Research Instrument Development 
'U��*HRUJH�$OOHQ��ZKLOH�KH�ZDV�DW�WKH�+DUYDUG�6FKRRO�RI�3XEOLF�+HDOWK��+63+���GHYHORSHG�D 
FRQWLQXRXV�VXOIDWH�DQDO\]HU���,W�XWLOL]HV�FDWDO\WLF�UHGXFWLRQ�RI�VXOIDWH�WR�62��LQ�D�VWDLQOHVV�VWHHO 

WXEH�DQG�GHWHFWLRQ�RI�WKH�JHQHUDWHG�62��ZLWK�D�FRQYHQWLRQDO�62��PRQLWRU���6HYHUDO�YDULDWLRQV�RI 
WKLV�V\VWHP�KDYH�EHHQ�EXLOW�XQGHU�OLFHQVHV�IURP�+63+�ZKLOH�WKH�LQVWUXPHQW�LV�EHLQJ 
FRPPHUFLDOL]HG�E\�7KHUPR�$QGHUVHQ���,QLWLDO�H[SHULHQFH�LQ�WKH�6RXWKHDVWHUQ�$HURVROV�5HVHDUFK 
DQG�&KDUDFWHUL]DWLRQ��6($5&+��PRQLWRULQJ�QHWZRUN�KDV�EHHQ�YHU\�HQFRXUDJLQJ��(��(GJHUWRQ� 
SULYDWH�FRPPXQLFDWLRQ�� 

6HYHUDO�JURXSV�KDYH�EHHQ�ZRUNLQJ�RQ�FROOHFWLRQ�RI�ILQH�SDUWLFXODWH�PDWWHU�E\�LQFUHDVLQJ�WKH 
SDUWLFOH�VL]H�WKURXJK�K\JURVFRSLF�JURZWK�DQG�WKHQ�DQDO\]LQJ�WKH�FROOHFWHG�VOXUU\���$Q�LQLWLDO 
VL]H�VHSDUDWLRQ�LV�REWDLQ�XVLQJ�D�VL]H�VHOHFWLYH�LQOHW���6WHDP�LV�LQMHFWHG�DQG�WKH�UHVXOWLQJ�GURSOHWV 
DUH�FROOHFWHG�LQ�DQ�LPSDFWRU���7KH�VOXUU\�IURP�WKLV�LPSDFWLRQ�VWDJH�FDQ�WKHQ�EH�LQWURGXFHG�LQWR 
DQ�DSSURSULDWH�DQDO\WLFDO�LQVWUXPHQW� 

'U��5RGQH\�:HEHU��:HEHU�HW�DO��������XVHV�LRQ�FKURPDWRJUDSK\�WR�DQDO\]H�IRU�PDMRU�FDWLRQV 
DQG�DQLRQV���7KLV�V\VWHP�LV�D�PRGLILFDWLRQ�RI�WKH�'XWFK�V\VWHP�GHYHORSHG�E\�6ODQLQD�DQG 
FRZRUNHUV��.KO\VWRY�HW�DO����������$�VLPLODU�V\VWHP�LV�DOVR�EHLQJ�GHYHORSHG�E\�7KHUPR 
$QGHUVHQ���,Q�WKLV�V\VWHP��FRORULPHWU\�LV�DOVR�XVHG�WR�GHWHUPLQH�WKH�DPPRQLXP�LRQ 
FRQFHQWUDWLRQ���,Q�WKH�:HEHU�V\VWHP��GHQXGHUV�DUH�XVHG�WR�UHPRYH�JDVHRXV�LQWHUIHUHQFHV�VXFK�DV 
QLWULF�DFLG��+12���DQG�62����,W�LV�EHLQJ�WHVWHG�DW�VHYHUDO�RI�(3$·V�6XSHUVLWHV� 

2QGRY�KDV�EHHQ�GHYHORSLQJ�D�VLPLODU�V\VWHP�IRU�PHWDOV�GHWHUPLQDWLRQ���7KH�6HPL�FRQWLQXRXV 
(OHPHQWV�LQ�$HURVRO�6\VWHP��6($6��LV�PDGH�HQWLUHO\�RI�JODVV�WR�DYRLG�FRQWDPLQDWLRQ���&XUUHQWO\ 
WKHUH�DUH�QR�GHQXGHUV�RQ�LW��VR�WKH�VOXUU\�ZRXOG�FRQWDLQ�JDVHRXV�DV�ZHOO�DV�SDUWLFXODWH�VSHFLHV� 
$W�WKLV�WLPH��WKH�RQO\�GRFXPHQWDWLRQ�RQ�WKLV�V\VWHP�LV�WKH�GRFWRUDO�WKHVLV�RI�.LGZHOO�������� 
5HVXOWV�IURP�WKLV�V\VWHP�FDQ�EH�VHHQ�RQ�WKH�%DOWLPRUH�6XSHUVLWH�:HE�SDJH 
�ZZZ�FKHP�XPG�HGX�VXSHUVLWH�NH\LQVWUXPHQWV�6($6QHZ�KWP�� 

2.3. Particulate Matter Mass, Personal Monitors 

2.3.1. Commercial Instruments, Gravimetric 
0DQ\�SHUVRQDO�VDPSOHUV�KDYH�EHHQ�DYDLODEOH�IRU�\HDUV��SULPDULO\�WKRVH�GHVLJQHG�IRU�LQGXVWULDO 
K\JLHQH�SXUSRVHV���6HYHUDO�FRPSDQLHV��H�J���6.&�DQG�06$��VHOO�YDULRXV�F\FORQHV�DQG�SRUWDEOH 
SXPSV���+RZHYHU��WKHVH�V\VWHPV�GR�QRW�SURYLGH�DV�ZHOO�GHILQHG�SDUWLFOH�VL]H�GLVFULPLQDWLRQ�DV 
LV�GHVLUDEOH� 

�� 



 

7KH�3HUVRQDO�(QYLURQPHQWDO�0RQLWRU��3(0����0DUSOH�HW�DO��������.DPHQV�HW�DO��������LV�DQ 
LQHUWLDO�LPSDFWRU�V\VWHP�PDQXIDFWXUHG�E\�063�&RUSRUDWLRQ�RI�6W��3DXO��0LQQHVRWD�DQG�LV 
PDUNHWHG�E\�VHYHUDO�RWKHU�FRPSDQLHV���,W�XVHV����PP�VXEVWUDWHV�OLNH�7HIOR��ILOWHUV���,W�KDV�EHHQ 
XVHG�LQ�D�QXPEHU�RI�H[SRVXUH�VWXGLHV�DQG�SURYLGHV�DQ�LQWHJUDWHG�ILOWHU�VDPSOH�IRU�JUDYLPHWULF 
DQG�RU�FKHPLFDO�DQDO\VLV� 

2.3.2. Research Instruments, Gravimetric 
:LWK�WKH�LQWHUHVW�LQ�VSHFLILF�H[SRVXUH�WR�ILQH�SDUWLFOHV��VHYHUDO�JURXSV�KDYH�EHHQ�GHYHORSLQJ�QHZ 
VDPSOHUV���0LVUD�HW�DO���������GHYHORSHG�D�QHZ�SHUVRQDO�FDVFDGH�LPSDFWRU���7KH�3HUVRQDO 
&DVFDGH�,PSDFWRU�6DPSOHU��3&,6��LV�D�PLQLDWXUL]HG�FDVFDGH�LPSDFWRU��FRQVLVWLQJ�RI�IRXU 
LPSDFWLRQ�VWDJHV��IROORZHG�E\�DQ�DIWHU�ILOWHU���3DUWLFOHV�DUH�VHSDUDWHG�LQ�WKH�IROORZLQJ 
DHURG\QDPLF�SDUWLFOH�GLDPHWHU�UDQJHV�������������²��������²��������²�����DQG����²����P���7KH�3&,6 
RSHUDWHV�DW�D�IORZ�UDWH�RI���OLWHUV�SHU�PLQXWH��OSP���XVLQJ�D�YHU\�KLJK�HIILFLHQF\��EDWWHU\� 
RSHUDWHG��OLJKWZHLJKW�SXPS�DW�D�SUHVVXUH�GURS�RI����LQ��+�2������NLORSDVFDOV��N3D����7KLV�GHYLFH 
ZLOO�EH�GHYHORSHG�DV�D�FRPPHUFLDO�SURGXFW�E\�6.&��,QF���1HZ����OSP�SHUVRQDO�VDPSOLQJ�SXPSV 
DUH�QRZ�DYDLODEOH�IURP�6.&�DQG�%*,��,QF���7KH�UHVXOWLQJ�LPSDFWLRQ�VWDJH�PHGLD�FDQ�EH�DQDO\]HG 
IRU�PDVV�DQG�FKHPLFDO�VSHFLHV��XVLQJ�FRQYHQWLRQDO�DQDO\WLFDO�PHWKRGV� 

1HZ�V\VWHPV�KDYH�EHHQ�GHYHORSHG�WR�SURYLGH�PHDVXUHPHQW�RI�ERWK�JDVHRXV�DQG�SDUWLFXODWH 
PDWWHU�FRQFHQWUDWLRQV���'HPRNULWRX�HW�DO���������GHVFULEH�D�PXOWLSROOXWDQW�VDPSOHU���7KLV 
VDPSOHU�FDQ�EH�XVHG�IRU�PHDVXULQJ�H[SRVXUHV�WR�30���DQG�30����DQG�PDVV�DQG�FULWHULD�JDVHV� 
7KH�V\VWHP�XVHV�D�VLQJOH�SHUVRQDO�VDPSOLQJ�SXPS�WKDW�RSHUDWHV�DW�D�IORZ�UDWH�RI�����OSP��7KH 
EDVLF�XQLW�FRQVLVWV�RI�WZR�LPSDFWLRQ�EDVHG�VDPSOHUV�IRU�30����DQG�30���DWWDFKHG�WR�D�VLQJOH 
HOXWULDWRU���7ZR�PLQL�30����VDPSOHUV�DUH�DOVR�DWWDFKHG�WR�WKH�HOXWULDWRU�IRU�2&��(&��VXOIDWH��DQG 
QLWUDWH�PHDVXUHPHQWV���)RU�WKH�FROOHFWLRQ�RI�QLWUDWH�DQG�VXOIDWH��WKH�PLQL�VDPSOHU�LQFOXGHV�D 
PLQLDWXUL]HG�KRQH\FRPE�JODVV�GHQXGHU�WKDW�LV�SODFHG�XSVWUHDP�RI�WKH�ILOWHU�WR�UHPRYH�QLWULF 
DFLG�DQG�VXOIXU�GLR[LGH�DQG�WR�PLQLPL]H�DUWLIDFWV���7ZR�SDVVLYH�VDPSOHUV�FDQ�DOVR�EH�DWWDFKHG�WR 
WKH�HOXWULDWRU�IRU�PHDVXUHPHQWV�RI�JDVHRXV�FR�SROOXWDQWV�VXFK�DV�2���62���DQG�12�� 

:LWK�VXSSRUW�IURP�WKH�+HDOWK�(IIHFWV�,QVWLWXWH��+(,���$HURVRO�'\QDPLFV�KDV�EHHQ�GHYHORSLQJ�D 
SHUVRQDO�VDPSOHU��WKH�3HUVRQDO�0LFUR�(QYLURQPHQWDO�$HURVRO�6SHFLDWLRQ�6DPSOHU��30$66�����$ 
GUDIW�UHSRUW�GHVFULELQJ�WKLV�GHYLFH�LV�FXUUHQWO\�XQGHU�UHYLHZ�DW�+(,�DQG�VKRXOG�EH�UHOHDVHG 
VRRQ��7KH�SURWRW\SH��DOO�DOXPLQXP��30$66�LQFOXGHV�D������P�FXW�SRLQW�F\FORQH�LQOHW�ZLWK�GXDO 
FKDQQHOV�IRU�VLPXOWDQHRXV�FROOHFWLRQ�RQ�WZR�ILOWHU�WUDLQV�DQG�LQFOXGHV�SURYLVLRQ�IRU�GHQXGHUV�LQ 
HLWKHU��RU�ERWK��FKDQQHOV���,W�LV�EHLQJ�FRPPHUFLDOL]HG�E\�WKH�063�&RUSRUDWLRQ� 

$�SDVVLYH�VDPSOHU�KDV�EHHQ�GHYHORSHG�DW�WKH�8QLYHUVLW\�RI�1RUWK�&DUROLQD��81&��IRU�ORQJ�WHUP 
FROOHFWLRQ�RI�SDUWLFOHV�IRU�DQDO\VLV�E\�VFDQQLQJ�HOHFWURQ�PLFURVFRS\��6(0���:DJQHU�DQG�/HLWK 
����D�E�F����,Q�WKH�SDVVLYH�VDPSOHU��SDUWLFOHV�WUDYHO�WKURXJK�D�SURWHFWLYH��VWDLQOHVV�VWHHO�PHVK�DQG 
GHSRVLW�RQ�D�VPRRWK�FROOHFWLRQ�VXUIDFH�E\�JUDYLW\��LQHUWLD��DQG�GLIIXVLRQ���)RU�SDUWLFOH 
FRQFHQWUDWLRQV�IRXQG�RXWGRRUV��LQ�WKH�KRPH��RU�LQ�RWKHU�QRQLQGXVWULDO�HQYLURQPHQWV��WKH 
DSSURSULDWH�VDPSOLQJ�WLPH�LV�DERXW�RQH�ZHHN���$IWHU�XVH��WKH�VDPSOHU�LV�FDSSHG�DQG�DQDO\]HG 
E\�6(0���7KH�SDUWLFOH�FRQFHQWUDWLRQ�DQG�VL]H�GLVWULEXWLRQ�WR�ZKLFK�WKH�VDPSOHU�ZDV�H[SRVHG�LV 
WKHQ�IRXQG�XVLQJ�WHFKQLTXHV�GHYHORSHG�E\�:DJQHU�DQG�/HLWK������D�E�F���7KHVH�WHFKQLTXHV�KDYH 
EHHQ�YHULILHG�LQ�D�ZLQG�WXQQHO�DQG�XVHG�SUHYLRXVO\�WR�GHWHUPLQH�RFFXSDWLRQDO�H[SRVXUHV� 

�� 



 

 

7KH�SDVVLYH�VDPSOHU�KDV�LPSRUWDQW�DGYDQWDJHV�RYHU�FRQYHQWLRQDO��DFWLYH�VDPSOHUV�IRU�DHURVRO 
SDUWLFOHV���,W�LV�VPDOO�DQG�XQREWUXVLYH���7KH�SDVVLYH�VDPSOHU�LV�FRPSOHWHO\�VLOHQW�DV�LW�UHTXLUHV�QR 
SXPSV�RU�HOHFWULFDO�SRZHU���3DVVLYH�VDPSOHUV�FRVW�RQO\�D�IHZ�GROODUV�HDFK���1R�SURIHVVLRQDO 
LQVWUXFWLRQ�RU�PRQLWRULQJ�LV�QHFHVVDU\��D�VLQJOH�SDJH�RI�LQVWUXFWLRQV�LV�VXIILFLHQW�WR�VKRZ�KRZ�D 
SDVVLYH�VDPSOHU�VKRXOG�EH�XVHG���$IWHU�H[SRVXUH��VDPSOHUV�FDQ�EH�PDLOHG�EDFN�WR�WKH�ODERUDWRU\ 
IRU�DQDO\VLV���7KH�GDWD�REWDLQHG�FDQ�EH�XVHG�WR�GHWHUPLQH�30����30�����WKRUDFLF�PDVV��UHVSLUDEOH 
PDVV��RU�RWKHU�VL]H�UHODWHG�FRQFHQWUDWLRQV���,I�DSSURSULDWH��HOHPHQWDO�DQDO\VHV�FDQ�FKDUDFWHUL]H 
WKH�SDUWLFOH�PDNHXS���7KH�81&�KROGV�SDWHQW�ULJKWV�IRU�WKLV�VDPSOHU��DQG�LV�YHU\�LQWHUHVWHG�LQ 
SURPRWLQJ�LWV�FRPPHUFLDOL]DWLRQ� 

2.3.3. Commercial Instruments, Continuous 
7KH�SULQFLSDO�SHUVRQDO�PDVV�PRQLWRUV�KDYH�EHHQ�OLJKW�VFDWWHULQJ�GHYLFHV�VXFK�DV�WKH�7KHUPR 
0,(�SHUVRQDO�'DWD5$0���7KLV�LV�D�YHUVDWLOH��UHDO�WLPH�PRQLWRU��DYDLODEOH�IRU�DFWLYH�VDPSOLQJ 
DSSOLFDWLRQV���7KH�S'5������XVHV�D�SXPS�PRGXOH��S'5�38��RU�RWKHU�VDPSOLQJ�SXPS�WR�SHUIRUP 
SDUWLFOH�VL]H�VHOHFWLYH�PHDVXUHPHQWV��&RPSDFW��OLJKWZHLJKW��DQG�HDV\�WR�XVH��LW�LV�LGHDO�IRU 
UHVSLUDEOH��WKRUDWLF��DQG�30����PRQLWRULQJ��DV�ZHOO�DV�IRU�FRQWLQXRXV�HPLVVLRQ�DQG�WHVW�FKDPEHU 
PRQLWRULQJ���$Q�HDUOLHU�PRGHO��WKH�5$0���KDV�EHHQ�PRGLILHG�E\�DGGLQJ�D�GLIIXVLRQ�GULHU�LQ 
RUGHU�WR�UHGXFH�WKH�LQIOXHQFH�RI�KXPLGLW\�RQ�WKH�SDUWLFOHV�DQG�SURYLGH�D�PDVV�HVWLPDWH�WKDW�LV 
FORVHU�WR�WKDW�ZKLFK�ZRXOG�EH�GHWHUPLQHG�XVLQJ�JUDYLPHWULF�PHWKRGV��6LRXWDV�HW�DO�������� 

2.3.4. Research Systems 

2.3.4.1. Continuous 
5XSSUHFKW�DQG�3DWDVKQLFN��,QF��XQGHU�FRQWUDFW�IURP�WKH�0LQH�6DIHW\�DQG�+HDOWK�$GPLQLVWUDWLRQ 
�06+$���KDYH�EHHQ�GHYHORSLQJ�D�VPDOO��SRUWDEOH�7(20�V\VWHP���7KH�HOHPHQW�LV�PDGH�RI�PHWDO 
DQG�WKH�V\VWHP�SURYLGHV�GDWD�VWRUDJH�IRU�DQ���KRXU�SHULRG���,W�LV�DQWLFLSDWHG�WKDW�WKLV�GHYLFH�ZLOO 
EH�RIIHUHG�DV�D�FRPPHUFLDO�SURGXFW�LQ�WKH�QHDU�IXWXUH���:LWK�DGGLWLRQDO�IXQGLQJ��LW�LV�DQWLFLSDWHG 
WKDW�WKLV�DGYDQFH�LQ�7(20�WHFKQRORJ\�ZLOO�EH�GHSOR\HG�LQ�WZR�GLIIHUHQW�FRQILJXUDWLRQV��WKH 
SHUVRQDO�PRQLWRU�GHVFULEHG�EHORZ�DQG�WKH�LQGRRU�PRQLWRU�GHVFULEHG�LQ�6HFWLRQ����� 

2.3.4.2. Personal Monitor 
$�SHUVRQDO�PRQLWRU�WKDW�LV�VLPLODU�WR�WKH�06+$�7(20�PRQLWRU��EXW�ZLWK�PRGLILFDWLRQV�WR�WKH 
LQOHW�V\VWHP��LQWHUQDO�HQHUJ\�PDQDJHPHQW��DQG�GDWD�KDQGOLQJ�DQG�FRPPXQLFDWLRQ�LV�XQGHU 
GHYHORSPHQW���5XSSUHFKW�DQG�3DWDVKQLFN·V�DLP�LV�IRU�WKLV�XQLW�WR�EH�DERXW�WKH�VDPH�VL]H�DV�WKH 
RQH�EHLQJ�GHYHORSHG�IRU�06+$��EXW�ZLWK�D�XVHU�LQWHUIDFH�WKDW�LV�PRUH�IOH[LEOH�WKDQ�WKDW�IRU�WKH 
PLQLQJ�DSSOLFDWLRQ���7KH\�SURMHFW�WKDW�WKLV�PRQLWRU�ZLOO�SURYLGH�D����PLQXWH�UXQQLQJ�DYHUDJH�RI 
WKH�DPELHQW�PDVV�FRQFHQWUDWLRQ�RI�WKH�LQGXVWULDO�K\JLHQH�PHDVXUH�RI�H[SRVXUH��,62�UHVSLUDEOH 
SDUWLFOHV��'���RI�DERXW������P��RU�30�����7KH�PHDVXUHPHQW�LV�XSGDWHG�HYHU\�ILYH�VHFRQGV�RU�OHVV� 
DQG�KDV�D�UHVROXWLRQ�RI�����J�P�����VLJPD����)XUWKHU�GHYHORSPHQW�ZLOO�EH�QHHGHG�IRU�WKLV 
LQVWUXPHQW�WR�EH�XVHIXO�DW�DPELHQW�30����FRQFHQWUDWLRQV���7KH�SHUIRUPDQFH�RI�WKLV�XQLW�ZLOO�EH 
VRPHZKDW�GHJUDGHG�ZKHQ�ZRUQ�DV�D�SHUVRQDO�PRQLWRU��DV�FRPSDUHG�ZLWK�WKH�WDEOHWRS 
RSHUDWLRQ�GHVFULEHG�LQ�WKH�QH[W�VHFWLRQ� 

�� 



  

 

  

2.4. Particulate Matter Mass, Indoor Monitors 
$�PDMRU�FRQVLGHUDWLRQ�IRU�LQGRRU�30�PDVV�PRQLWRUV�LV�WKDW�WKHLU�IORZ�VKRXOG�QRW�EH�KLJK 
HQRXJK�WR�GLVWRUW�WKH�LQGRRU�HQYLURQPHQWDO�FRQFHQWUDWLRQV���0DQ\�RI�WKH�DPELHQW�DLU�VDPSOLQJ 
V\VWHPV�XVH�WRR�KLJK�D�IORZ�UDWH��ZKLFK�ZRXOG�DFWLYHO\�UHGXFH�WKH�SDUWLFOH�FRQFHQWUDWLRQV� 
7\SLFDOO\��WKH�IORZ�UDWHV�VKRXOG�EH�OHVV�WKDQ����OSP���$Q\�RI�WKH�SHUVRQDO�PRQLWRUV�FDQ�EH�XVHG 
DV�LQGRRU�DUHD�PRQLWRUV� 

)RU�H[DPSOH��D�FRQILJXUDWLRQ�RI�WKH�5	 3�06+$�7(20�GHVFULEHG�LQ�WKH�SUHYLRXV�VHFWLRQ�FDQ�EH 
XVHG�HLWKHU�LQGRRUV�RU�LQ�PRGHUDWH�RXWGRRU�HQYLURQPHQWV��DW�WHPSHUDWXUHV�KLJKHU�WKDQ 
DSSUR[LPDWHO\����&�ZLWK�QR�DGGLWLRQDO�SURWHFWLRQ���DQG�KDYH�D�VWUDLJKW�YHUWLFDO�GRZQWXEH�WKDW 
ZRXOG�DOORZ�IRU�WKH�PHDVXUHPHQW�RI�WRWDO�VXVSHQGHG�SDUWLFXODWH�PDWWHU��763��WKURXJK�30� 
�SDUWLFXODWH�PDWWHU�OHVV�WKDQ���µP����7KH�PDVV�UHVROXWLRQ�RI�WKH�PRQLWRU�XQLW�ZRXOG�EH�WKH�VDPH 
DV�IRU�WKH�SHUVRQDO�PRQLWRU�DERYH���7KH�XQLW�FRXOG�EH�RSHUDWHG�HLWKHU�RII�RI�DQ�H[FKDQJHDEOH 
EDWWHU\�SDFN�RU�IURP�$&�SRZHU���,Q�DGGLWLRQ��5 	3�LV�LQYHVWLJDWLQJ�VRPH�RI�WKH�QHZ�JDV 
PHDVXUHPHQW�FDSDELOLWLHV�RIIHUHG�E\�WKH�QHZHVW�JHQHUDWLRQ�RI�WKLFN�ILOP�VHQVRUV��DQG�LV 
VHULRXVO\�LQYHVWLJDWLQJ�WKH�LQFRUSRUDWLRQ�RI�VRPH�VHQVLWLYH�JDV�PRQLWRULQJ�FDSDELOLWLHV�LQ�WKH 
XQLW�GRZQ�WR�DPELHQW�OHYHOV��DV�RSSRVHG�WR�LQGXVWULDO�K\JLHQH�FRQFHQWUDWLRQV����%HFDXVH�WKLV 
GHYLFH�FDQ�EH�XVHG�DV�D�VHQVRU�LQ�PDQ\�W\SHV�RI�PRQLWRULQJ�DSSOLFDWLRQV³VXFK�DV�LQ�WXQQHOV� 
DORQJ�URDGZD\V��RU�IRU�FKDPEHU�PHDVXUHPHQWV³LW�ZLOO�EH�HTXLSSHG�ZLWK�D�QXPEHU�RI�GDWD 
WUDQVIHU�SRVVLELOLWLHV��LQFOXGLQJ�86%��,5��DQG�GLUHFW�,QWHUQHW�FRQQHFWLRQ�WKURXJK�DQ�5-����SRUW� 
$�KDQGOH�SURYLGHG�IRU�WKLV�LQVWUXPHQW�ZRXOG�DOORZ�LW�WR�EH�XVHG�DV�D�VXUYH\�WRRO� 

3.0 Particle Counts and Size Distributions 

3.1. Ambient Measurement Systems 

3.1.1. Commercially Available Particle Counters 
:LWK�LQFUHDVHG�LQWHUHVW�LQ�XOWUDILQH�SDUWLFOHV��WKHUH�QHHG�WR�EH�PHWKRGV�WR�FRXQW�SDUWLFOHV�RU�WR 
PHDVXUH�WKH�VL]H�GLVWULEXWLRQV�RI�LQGLYLGXDO�SDUWLFOHV���3DUWLFOHV�FDQ�EH�GHWHFWHG�LI�WKH\�DUH 
FKDUJHG��VFDWWHU�OLJKW��RU�DUH�UDGLRDFWLYH���7KH�PRVW�FRPPRQO\�XVHG�PHWKRG�LV�VFDWWHUHG�OLJKW� 
)RU�SDUWLFOHV�EHORZ�����QP��WKH�LQWHQVLW\�RI�VFDWWHUHG�OLJKW�LV�TXLWH�ORZ��DQG�LWV�GHWHFWLRQ 
UHTXLUHV�VRSKLVWLFDWHG�DQG�H[SHQVLYH�SKRWRQ�FRXQWLQJ�PHWKRGV���7KHVH�FRXQWHUV�IXQFWLRQ�E\ 
LQGXFLQJ�QXFOHDWLRQ�RI�D�ZRUNLQJ�IOXLG�RQWR�WKH�SDUWLFOHV���7KH�FRPPHUFLDOO\�DYDLODEOH�XQLWV�DUH 
GHVFULEHG�LQ�$SSHQGL[�,,� 

$Q�DHURG\QDPLF�SDUWLFOH�VL]HU��$36��PHDVXUHV�WLPH�RI�IOLJKW�LQ�DQ�DFFHOHUDWLQJ�DLU�IORZ���7KHUH 
DUH�VHYHUDO�YDULDWLRQV�RI�WKLV�FRQFHSW���7KHVH�DUH�V\VWHPV�WKDW�DUH�DSSOLFDEOH�WR�VL]HV�DERYH 
�����P�XS�WR�VL]HV�RQ�WKH�RUGHU�RI�����P���7KH\�DUH�GHVFULEHG�LQ�$SSHQGL[�,,���7KHVH�V\VWHPV 
KDYH�EHHQ�XVHG�LQ�IL[HG�VLWH�PRQLWRULQJ�SURJUDPV�VXFK�DV�(3$�6XSHUVLWHV���$�VLPLODU�V\VWHP� 
WKH�$HURVL]HU���H[WHQGV�WKH�PHDVXUHPHQW�UDQJH�XS�WR������P� 

,Q�DGGLWLRQ�WR�SDUWLFOH�FRXQWHUV��WKH�(OHFWULFDO�$HURVRO�'HWHFWRU��($'��PHDVXUHV�D�XQLTXH 
DHURVRO�SDUDPHWHU�FDOOHG�WRWDO�DHURVRO�OHQJWK���5HSRUWHG�DV�PP�FP���DHURVRO�OHQJWK�FDQ�EH 

WKRXJKW�RI�DV�QXPEHU�FRQFHQWUDWLRQ�WLPHV�DYHUDJH�GLDPHWHU��RU�VLPSO\�DV�G��ZHLJKWLQJ��7KLV 

PHDVXUHPHQW�IDOOV�EHWZHHQ�QXPEHU�FRQFHQWUDWLRQ��G���DQG�VXUIDFH�DUHD��G��� 
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Table 5 (cont’d). Organic Compounds Determined with Passive Badges and Typical Detection

Limits Based on an 8-hour Sample.
 

CAS No. Chemical Name Det. Limit 
(ppm) 

CAS No. Chemical Name Det. Limit 
(ppm) 

100-42-5 Styrene 0.04 107-06-2 Dichloroethane (EDC) 0.1 
540-59-0 Dichloroethylene 1 76-11-9 Tetrachloro-2,2-

difluoroethane 
0.5 

75-43-4 Dichlorofluoromethane 
(CFC21) 

1 109-99-9 Tetrahydrofuran (THF) 0.1 

76-14-2 Dichlorotetrafluoroethane 
(CFC114) 

0.6 108-88-3 Toluene 0.04 

68-12-2 Dimethyl formamide 
(DMF) 

0.1 79-00-5 Trichloroethane 0.1 

123-91-1 Dioxane 1.1 71-55-6 Trichloroethane 
(methylchloroform) 

0.2 

106-89-8 Epichlorohydrin 0.1 79-01-6 Trichloroethylene (TCE) 0.1 
110-80-5 Ethoxyethanol 

(Cellosolve) 
0.1 76-13-1 Trichlorotrifluoroethane 

(CFC113) 
0.2 

111-15-9 Ethoxyethyl acetate 
(EthylCell) 

0.1 108-67-8 Trimethylbenzene 
(mesitylene) 

0.04 

141-78-6 Ethyl acetate 0.1 108-05-4 Vinyl acetate 0.1 
140-88-5 Ethyl acrylate 0.1 593-60-2 Vinyl bromide 0.1 
64-17-5 Ethyl alcohol (ethanol) 0.5 75-01-4 Vinyl chloride 0.1 
60-29-7 Ethyl ether 0.1 75-35-4 Vinylidene Chloride 

(1,1 DCE) 
0.1 

687-47-8 Ethyl lactate 1.5 1330-20-7 Xylenes 0.05 
100-41-4 Ethylbenzene 0.04 872-50-4 1-Methyl-2-pyrrolidinone 1 
107-07-3 Ethylene chlorohydrin 0.125 100-44-7 Benzyl chloride 0.1 
106-93-4 Ethylene dibromide 0.1 8/6/2426 Butyl(n)glycidyl ether 0.6 
110-71-4 Ethylene glycol 

dimethyl ether 
0.8 76-22-2 Camphor 0.05 

75-69-4 Fluorotrichloromethane 
(CFC11) 

2.1 2039-87-4 Chloro(o)styrene 0.1 

142-82-5 Heptane 0.05 95-49-8 Chloro(o)toluene 0.1 
110-43-0 Heptanone (methyl 

amyl ketone) 
0.1 106-46-7 Dichlorobenzene 0.05 

110-54-3 Hexane 0.4 95-50-1 Dichlorobenzene 0.4 
591-78-6 Hexanone (MBK) 0.1 111-44-4 Dichloroethyl ether 0.1 
123-92-2 Isoamyl acetate 0.1 77-73-6 Dicyclopentadiene 0.1 
123-51-3 Isoamyl alcohol 0.1 108-83-8 Diisobutylketone 0.1 
110-19-0 Isobutyl acetate 0.1 34590-94-8 Dipropylene Glycol Methyl 

Ether 
1 

78-83-1 Isobutyl alcohol 0.1 78-59-1 Isophorone 0.05 
108-21-4 Isopropyl acetate 0.1 4016-14-2 Isopropyl glycidyl ether 

(IGE) 
0.1 

67-63-0 Isopropyl alcohol 0.25 98-83-9 Methyl styrene 0.04 
108-20-3 Isopropyl ether 0.1 101-84-8 Phenyl ether 0.1 
5989-27-5 Limonene 

(as dipentene) 
0.1 25013-15-4 Vinyl toluene 

(methyl styrene) 
0.04 

�� 



 

 

 

 

6.0 Monitoring for Distributed Generation Emissions 

6.1. Strategy for Air Monitoring 

6.1.1. Ambient Impacts of Power Plant Siting 

6.1.1.1. Emissions 
7KH�PDMRU�GLVWULEXWHG�SRZHU�JHQHUDWLRQ�V\VWHPV�DUH�FRPELQHG�F\FOH��QDWXUDO�JDV�ILUHG�WXUELQHV� 
DQG�SRVVLEO\�GLHVHO�SRZHUHG�XQLWV���1DWXUDO�JDV�SRZHUHG�V\VWHPV�KDYH�UHODWLYHO\�ORZ�GLUHFW 
SDUWLFOH�HPLVVLRQV��ZKHUHDV��GLHVHO�JHQHUDWLRQ�V\VWHPV�ZLOO�KDYH�HPLVVLRQV�VLPLODU�WR�WKRVH�IURP 
GLHVHO�SRZHUHG�YHKLFOHV���5HFHQW��XQSXEOLVKHG�WHVWV�EHLQJ�FRQGXFWHG�E\�WKH�*(�(QHUJ\�DQG 
(QYLURQPHQWDO�5HVHDUFK�&RUSRUDWLRQ��*(�((5��RQ�D�JDV�FRPEXVWLRQ�V\VWHP�VKRZHG�WKDW�WKH 
SDUWLFOH�FRQFHQWUDWLRQV�ZHUH�UHODWLYHO\�ORZ��FRPSDUHG�ZLWK�WKRVH�IURP�RLO�RU�FRDO�FRPEXVWLRQ� 
7KH�W\SLFDO�SDUWLFOH�VL]H�ZDV�LQ�WKH�VL]H�UDQJH�RI����WR����QP���,W�LV�DQWLFLSDWHG�WKDW�WKHVH�SDUWLFOHV 
ZLOO�EH�HOHPHQWDO�FDUERQ� 

,Q�DGGLWLRQ��JDV�JHQHUDWRUV�SURGXFH�12[�HPLVVLRQV���,Q�WKH�DWPRVSKHUH��WKH�SULPDU\�SDUWLFOHV 
ZLOO�UDSLGO\�FRDJXODWH�LQWR�WKH�DFFXPXODWLRQ�PRGH��ZKLOH�WKH�12[�ZLOO�XQGHUJR�R[LGDWLRQ�WR 
+12����,Q�WKH�SUHVHQFH�RI�VXIILFLHQW�DPPRQLD��1+����DPPRQLXP�QLWUDWH��1+�12���ZLOO�EH 
IRUPHG���,W�FDQ�HLWKHU�GHSRVLW�RQ�WKH�VXUIDFH�RI�WKH�H[LVWLQJ�DWPRVSKHULF�DHURVRO�RU�QXFOHDWH�LQWR 
D�QHZ�XOWUDILQH�DHURVRO���7KXV��WKH�SULQFLSDO�FRQWDPLQDQWV�WR�PHDVXUH�DUH�XOWUDILQH�SDUWLFOHV� 
JDVHRXV�+12���DQG�SDUWLFXODWH�1+�12����7KXV��PRQLWRULQJ�V\VWHPV�IRU�JDV�SRZHUHG 
JHQHUDWRUV�ZRXOG�QHHG�WR�IRFXV�RQ�WKHVH�FRPSRQHQWV� 

)RU�GLHVHO�JHQHUDWRUV��WKH�PDMRU�HPLVVLRQV�FKDUDFWHULVWLFV�DUH�HOHPHQWDO�RU�EODFN�FDUERQ 
SDUWLFOHV���7KH�PDMRU�HPLVVLRQV�IURP�GLHVHO�HQJLQHV�DUH�SDUWLFOHV�LQ�WKH����WR�����QP�VL]H�UDQJH� 
DQG�WKH\�WHQG�WR�EH�FKDLQ�DJJUHJDWH�HOHPHQWDO�SDUWLFOHV���,Q�ROGHU�GLHVHO�YHKLFOHV��WKHUH�ZDV 
VXEVWDQWLDO�HPLVVLRQ�RI�RUJDQLF�FDUERQ��EXW�QHZHU�HQJLQHV�WHQG�WR�SURGXFH�WKH�HOHPHQWDO�FDUERQ 
SDUWLFOHV�ZLWK�UHODWLYHO\�OLWWOH�RUJDQLF�FDUERQ�DGVRUEHG�RQWR�WKHLU�VXUIDFH���7KH�PDLQ�IHDWXUH�RI 
WKHVH�SDUWLFOHV�LV�WKHLU�OLJKW�DEVRUSWLRQ���'LHVHO�PRWRU�YHKLFOHV�KDYH�EHHQ�H[WHQVLYHO\�VWXGLHG� 
EXW�WKHUH�KDV�EHHQ�OHVV�FKDUDFWHUL]DWLRQ�RI�VWDWLRQDU\�GLHVHO�HTXLSPHQW���$�PDMRU�TXHVWLRQ�WKHQ 
LV�WKH�H[WHQW�RI�HPLVVLRQV�FRQWUROV�WKDW�ZLOO�EH�XVHG�RQ�WKHVH�V\VWHPV�DQG�ZKDW�HIIHFW�WKRVH 
FRQWUROV�ZRXOG�KDYH�RQ�WKH�UHVXOWLQJ�SDUWLFOH�VL]H�DQG�DEVRUSWLRQ�SURSHUWLHV�RI�WKH�HPLWWHG 
SDUWLFOHV���8QSXEOLVKHG�VWXGLHV�LQ�1HZ�<RUN�&LW\�E\�WKH�$WPRVSKHULF�6FLHQFHV�5HVHDUFK�&HQWHU 
IURP�WKH�8QLYHUVLW\�DW�$OEDQ\�VXJJHVW�WKDW�FDWDO\WLF�UHJHQHUDWLYH�WUDSV�UHGXFH�WKH�PDVV 
HPLVVLRQV��EXW�SURGXFH�DGGLWLRQDO�QXPEHUV�RI�XOWUDILQH�SDUWLFOHV���7KXV��SDUWLFOH�QXPEHUV�DQG 
VL]H�GLVWULEXWLRQV�PRVW�OLNHO\�QHHG�WR�EH�PHDVXUHG�LQ�DGGLWLRQ�WR�OLJKW�DEVRUSWLRQ� 

6.1.1.2. Ambient Monitoring Strategy 
5HVXOWV�RI�PHDVXUHPHQWV�E\�.LP�HW�DO���������VXJJHVW�WKHUH�LV�D�VKDUS�UHGXFWLRQ�LQ�SDUWLFOH 
QXPEHUV��EODFN�FDUERQ��DQG�&2�DV�D�IXQFWLRQ�RI�GLVWDQFH�IURP�D�JDVROLQH�YHKLFOH�GRPLQDWHG 
IUHHZD\���7KHUH�LV�DOVR�D�GHFUHDVH�LQ�WKH�VPDOOHVW�VL]HV�DV�WKH�DHURVRO�XQGHUJRHV�FRDJXODWLRQ� 
GLOXWLRQ��DQG�GU\�GHSRVLWLRQ���7KXV��ZH�PLJKW�H[SHFW�VLPLODU�VKDUS�JUDGLHQWV�IURP�D�JDV�ILUHG 
JHQHUDWLQJ�V\VWHP���3DUWLFOH�QXPEHU�FRQFHQWUDWLRQV�RU�VL]H�GLVWULEXWLRQV�FDQ�EH�PHDVXUHG�XVLQJ 
FRQYHQWLRQDO�DHURVRO�PRQLWRULQJ�HTXLSPHQW��DOWKRXJK�WKDW�HTXLSPHQW�KDV�QRW�EHHQ�GHVLJQHG�WR 

�� 



  

RSHUDWH�XQGHU�DPELHQW�FRQGLWLRQV���+RZHYHU��LW�LV�QRW�GLIILFXOW�WR�XVH�DYDLODEOH�HQFORVXUHV�WR 
SURYLGH�DGHTXDWH�SURWHFWLRQ�IURP�ZHDWKHU�DQG�WR�FRQWURO�WHPSHUDWXUH���3DUWLFOH�QXPEHUV�DUH 
PHDVXUHG�ZLWK�&1&V���:KHQ�FRXSOHG�ZLWK�D�GLIIHUHQWLDO�PRELOLW\�DQDO\]HU��'0$���WKH�'0$� 
&1&�FRPELQDWLRQ�EHFRPHV�D�VFDQQLQJ�PRELOLW\�SDUWLFOH�VL]HU��6036��WKDW�FDQ�SURYLGH�VL]H 
GLVWULEXWLRQ�PHDVXUHPHQWV�HYHU\�IHZ�PLQXWHV���7KH�UDQJH�RI�SDUWLFOH�VL]H�WKDW�FDQ�EH 
GHWHUPLQHG�YDULHV�GHSHQGLQJ�RQ�WKH�VSHFLILF�'0$�DQG�&1&�XVHG�LQ�WKH�V\VWHP���7KH�VL]H 
GLVWULEXWLRQV�FDQ�EH�PHDVXUHG�DW�IL[HG�ORFDWLRQV�ZLWK�UHVSHFW�WR�WKH�SODQW�VLWH�WR�SURYLGH�D�FOHDU 
LQGLFDWLRQ�RI�WKH�SDUWLFOH�QXPEHU�FRQFHQWUDWLRQ�JUDGLHQWV� 

7KH�GLVWULEXWLRQ�RI�12[�WKDW�LV�HPLWWHG�IURP�WKH�SRZHU�SODQW�DQG�WKH�UHVXOWLQJ�LQFUHDVH�LQ�12\ 
ZLOO�EH�KDUGHU�WR�GHWHFW��GHSHQGLQJ�RQ�WKH�YROXPH�RI�ORFDO�WUDIILF�DQG�RWKHU�OLNHO\�KLJK 
WHPSHUDWXUH�FRPEXVWLRQ�VRXUFHV�DQG�WKH�H[WHQW�RI�XSZLQG�VRXUFHV�WKDW�SURYLGH�D�EDFNJURXQG 
RI�WUDQVSRUWHG�12\���'HSHQGLQJ�RQ�WKH�ORFDO�DWPRVSKHULF�FKHPLVWU\��WKHUH�ZLOO�EH�OLPLWHG 
FRQWULEXWLRQ�RI�WKH�ORFDOO\�HPLWWHG�12[�WR�WKH�PHDVXUHG�ORFDO�12\�FRQFHQWUDWLRQV� 

=KX�HW�DO���������SUHVHQW�UHVXOWV�VKRZLQJ�WKDW�WKHUH�ZHUH�VORZHU�GHFUHDVHV�LQ�SDUWLFOH�QXPEHU 
DQG�EODFN�FDUERQ�GRZQZLQG�RI�D�GLHVHO�WUXFN�GRPLQDWHG�IUHHZD\�WKDQ�ZHUH�REVHUYHG�IRU�D 
IUHHZD\�ZLWK�IHZ�GLHVHO�YHKLFOHV� 

'LHVHO�HTXLSPHQW�HPLWV�ODUJHU�SDUWLFOH�VL]HV�WKDQ�JDV�ILUHG�FRPEXVWLRQ�VRXUFHV��DQG�WKHVH 
SDUWLFOHV�ZLOO�DOVR�EH�ODUJHU�WKDQ�SDUWLFOHV�HPLWWHG�E\�VWDWLRQDU\�RLO�FRPEXVWLRQ�VRXUFHV��VXFK�DV 
KRPH�RU�KRW�ZDWHU�KHDWLQJ�HTXLSPHQW���,W�LV�H[WUHPHO\�GLIILFXOW�WR�GLVWLQJXLVK�DPRQJ�WKH 
HPLVVLRQV�IURP�KRPH�KHDWLQJ��GLHVHO�JHQHUDWRUV��DQG�GLHVHO�YHKLFOHV���+RPH�FRPEXVWLRQ 
HPLVVLRQV�SURYLGH�D�VLJQLILFDQW�EDFNJURXQG�XSRQ�ZKLFK�WKH�GLHVHO�JHQHUDWRU�HPLVVLRQV�ZLOO�EH 
VXSHULPSRVHG���0RQLWRULQJ�V\VWHPV�EDVHG�RQ�OLJKW�DEVRUSWLRQ��H�J���DQ�$HWKDORPHWHU��SXUSRUW 
WR�SURYLGH�D�PHDVXUH�RI�GLHVHO�SDUWLFOH�FRQFHQWUDWLRQV��DV�VKRZQ�LQ�)LJXUH�����,Q�WKH�DEVHQFH�RI 
RWKHU�VRXUFHV��WKHVH�V\VWHPV�ZRUN�ZHOO���+RZHYHU��WKHUH�ZLOO�EH�WZR�PDMRU�SUREOHPV�ZLWK�WKH 
PRQLWRULQJ�RI�GLHVHO�SDUWLFOHV�EDVHG�RQ�OLJKW�DEVRUSWLRQ�DW�PXOWLSOH�ZDYHOHQJWKV���)LUVW��GLHVHO 
SDUWLFOHV�IURP�VWDWLRQDU\�GLHVHO�SRZHU�JHQHUDWLRQ�ZLOO�EH�LQGLVWLQJXLVKDEOH�IURP�KRPH�KHDWLQJ 
DQG�GLHVHO�WUXFN�HPLVVLRQV���7KHUH�ZLOO�DOVR�EH�PDVNLQJ�RI�GLHVHO�E\�EODFN�FDUERQ�SDUWLFOHV�IURP 
ZRRG�FRPEXVWLRQ���7KHUH�DUH�RWKHU�WUDFHUV�IRU�ZRRG�VPRNH�SDUWLFOHV��EXW�WKRVH�UHTXLUH�GHWDLOHG 
FKHPLFDO�DQDO\VLV���%\�XVLQJ�D�VXIILFLHQW�QXPEHU�RI�PRQLWRUV��JUDGLHQWV�LQ�FRQFHQWUDWLRQV�IURP 
PDMRU�VRXUFHV��H�J���KLJKZD\V�DQG�SRZHU�JHQHUDWRUV��FDQ�EH�PHDVXUHG�DQG�XVHG�WR�VHSDUDWH�WKH 
UHODWLYH�FRQWULEXWLRQV�RI�WKHVH�WZR�DPELHQW�VRXUFHV�IURP�WKRVH�HPLWWHG�E\�KRPH�FRPEXVWLRQ 
VRXUFHV���$�ORZ�FRVW�PRQLWRU�LV�QHHGHG��VR�WKDW�D�VXIILFLHQW�QXPEHU�RI�XQLWV�FDQ�EH�GHSOR\HG�WR 
TXDQWLI\�WKH�FRQWULEXWLRQV�IURP�WKHVH�YDULRXV�VRXUFHV� 

6.1.1.3. Indoor and Personal Monitoring Strategy 
,Q�RUGHU�WR�DVVHVV�H[SRVXUH�LQ�KRPHV�DQG�WR�LQGLYLGXDOV��LW�LV�QHFHVVDU\�WR�KDYH�PXOWLSOH 
PRQLWRUV�WKDW�FDQ�EH�GHSOR\HG�VR�DV�WR�PDNH�D�ODUJH�QXPEHU�RI�PHDVXUHPHQWV�LQVLGH�DQG 
RXWVLGH�RI�PDQ\�KRXVHV���,W�LV�DQWLFLSDWHG�WKDW�EHFDXVH�RI�LWV�VWURQJ�VRUSWLRQ�RQWR�VXUIDFHV� 
JDVHRXV�+12��ZLOO�QRW�HIIHFWLYHO\�SHQHWUDWH�LQGRRUV�IURP�WKH�DPELHQW�HQYLURQPHQW�XQOHVV�WKH 
YHQWLODWLRQ�UDWH�LV�YHU\�KLJK���+RZHYHU��DPPRQLXP�QLWUDWH�SDUWLFOHV�VKRXOG�EH�DEOH�WR�SHQHWUDWH 
DQG�WKHQ�PD\�GHFRPSRVH�WR�XQ�LRQL]HG�DPPRQLD��1+���DQG�+12����7KXV��PHDVXUHPHQW�RI 
JDVHRXV�DQG�SDUWLFXODWH�QLWUDWH�ZLOO�EH�QHHGHG�WR�FKDUDFWHUL]H�LQGRRU�DQG�SHUVRQDO�H[SRVXUHV� 

�� 



 

,Q�LQGRRU�DLU��(76�DQG�ZRRG�VPRNH�DOVR�FRQWDLQ�FRPSRQHQWV�WKDW�DUH�VWURQJO\�DEVRUELQJ�LQ�WKH 
89�UHJLRQ���$Q\�SDUWLFOH�VRXUFH�WKDW�SURGXFHV�VLJQLILFDQW�FRQFHQWUDWLRQV�RI�3$+V�ZLOO�EH 
GHWHFWHG�E\�WKH�GXDO�OLJKW�DEVRUSWLRQ�V\VWHP���7KHVH�RWKHU�SDUWLFOH�VRXUFHV�FRXOG�WKHUHIRUH 
FRQIRXQG�WKH�PRQLWRU·V�DELOLW\�WR�DVVHVV�H[SRVXUH�WR�GLHVHO�SDUWLFOHV�DFFXUDWHO\���7KH�FRPEXVWLRQ 
RI�RLO�IRU�KRPH�DQG�KRW�ZDWHU�KHDWLQJ�DOVR�SURGXFHV�SDUWLFOHV�ZLWK�VRPH�VLPLODULWLHV�WR�GLHVHO 
HPLVVLRQV��EHFDXVH�WKH�EDVLF�PL[�RI�K\GURFDUERQ�FRPSRXQGV�DUH�WKH�VDPH��7KHUH�DUH�VRPH 
DGGLWLYHV�LQ�GLHVHO�RLO�WKDW�GR�QRW�DSSHDU�WR�EH�LQ�KRPH�KHDWLQJ�RLO��EXW�PDNLQJ�PHDVXUHPHQWV 
WKDW�FRXOG�GHWHFW�DGGLWLRQDO�FKHPLFDO�VSHFLHV�FKDUDFWHULVWLF�RI�WKHVH�DGGLWLYHV�ZRXOG�UHTXLUH 
ILOWHU�VDPSOH�FROOHFWLRQ�DQG�DQDO\VLV�RU�VRSKLVWLFDWHG�PHDVXUHPHQW�PHWKRGV�OLNH�DQ�$HURVRO 
7LPH�RI�)OLJKW�0DVV�6SHFWURPHWHU��$72)06��ZLWK�D�FRVW�RI������������7KXV��WKHUH�DUH�VLJQLILFDQW 
SUREOHPV�LQ�FKHPLFDOO\�GLVWLQJXLVKLQJ�GLHVHO�IURP�RWKHU�RLO�FRPEXVWLRQ�VRXUFHV�LQ�D�ORZ� 
SRZHU�XVH��SRUWDEOH��LQH[SHQVLYH�PRQLWRU� 

6.2. Monitor Needs 

6.2.1. General Requirements 
7KHUH�DUH�YHU\�GLIIHUHQW�UHTXLUHPHQWV�IRU�PHDVXUHPHQWV��GHSHQGLQJ�RQ�ZKHWKHU�WKH\�DUH�WR�EH 
PDGH�DW�D�IL[HG�VLWH�WR�HYDOXDWH�WKH�DPELHQW�DLU�TXDOLW\�RU�IRU�WKH�PHDVXUHPHQW�RI�LQGRRU�DLU 
TXDOLW\�RU�SHUVRQDO�H[SRVXUH���7KHUH�DUH�UHODWLYHO\�IHZ�OLPLWDWLRQV�RQ�DPELHQW�PRQLWRUV� 
GHSHQGLQJ�RQ�WKH�FRVW�OLPLWDWLRQV�LPSRVHG�RQ�WKH�V\VWHP���*LYHQ�VXIILFLHQW�SRZHU�DQG 
DSSURSULDWH�SURWHFWLRQ�IURP�ZHDWKHU��YHU\�VRSKLVWLFDWHG�V\VWHPV�FDQ�EH�GHSOR\HG���+RZHYHU� 
IRU�PRQLWRULQJ�'*�V\VWHPV��PRUH�VSDWLDO�YDULDELOLW\�LQ�WKH�HPLVVLRQV�FDQ�EH�DQWLFLSDWHG� 
WKHUHIRUH��WKHUH�LV�D�QHHG�IRU�PRUH�PRQLWRUV���$V�D�UHVXOW��FRVW�EHFRPHV�DQ�LPSRUWDQW 
FRQVLGHUDWLRQ�LQ�WKH�GHYHORSPHQW�DQG�GHSOR\PHQW�RI�VXFK�V\VWHPV���$LU�TXDOLW\�DJHQFLHV�ZLOO 
QHHG�PXOWLSOH�PRQLWRUV�WR�H[DPLQH�WKH�LPSDFWV�RI�WKH�PXOWLSOH�IDFLOLWLHV�WKDW�DUH�EHLQJ 
GHYHORSHG� 

)RU�LQGRRU�DLU��WKH�YROXPH�RI�DLU�VDPSOHG�PXVW�EH�VXIILFLHQWO\�ORZ�WKDW�WKH�FROOHFWLRQ�RI�WKH 
VDPSOH�LV�QRW�SHUWXUELQJ�WKH�QDWXUH�RI�WKH�LQGRRU�DWPRVSKHUH���7KDW�LV��WKH�IORZ�UDWH�WKURXJK�WKH 
VDPSOHU�VKRXOG�EH�VXIILFLHQWO\�ORZ�WKDW�LW�GRHV�QRW�VLJQLILFDQWO\�UDLVH�WKH�HIIHFWLYH�YHQWLODWLRQ 
UDWH�RI�WKH�URRP���7KH�SDVVDJH�RI�WKH�DLU�WKURXJK�WKH�SDUWLFOH�VDPSOHU�W\SLFDOO\�VHUYHV�DV�DQ�DLU 
FOHDQLQJ�V\VWHP��DQG�WKXV��WKH�H[KDXVW�RI�WKH�PRQLWRU�SURYLGHV�DQ�LQFUHDVHG�FOHDQ�DLU�GHOLYHU\ 
UDWH�LQWR�WKH�URRP�YROXPH���7KLV�UDWH�VKRXOG�EH�FKRVHQ�WR�EH�VPDOO�FRPSDUHG�WR�WKH�QDWXUDO 
LQILOWUDWLRQ�UDWH���$JDLQ��FRVWV�QHHG�WR�EH�ORZ��VR�WKDW�LW�LV�SRVVLEOH�IRU�DQ�LQWHUHVWHG�SHUVRQ�WR 
PRQLWRU�LQ�DQG�DURXQG�WKHLU�KRPHV�IRU�WKH�HIIHFWV�RI�WKH�QHZ�'*�VRXUFHV� 

3HUVRQDO�VDPSOLQJ�LV�OLPLWHG�E\�WKH�VL]H�DQG�ZHLJKW�RI�SXPSV�WKDW�FDQ�EH�XVHG���7KH�PD[LPXP 
IORZ�UDWH�LQ�WKHVH�V\VWHPV�LV����OSP�DQG�PRUH�W\SLFDOO\�LV���WR���OSP���7KXV��LW�LV�W\SLFDOO\ 
GLIILFXOW�WR�FROOHFW�VXIILFLHQWO\�ODUJH�TXDQWLWLHV�RI�PDVV�RQ�D�ILOWHU�WR�SURYLGH�KLJK�SUHFLVLRQ 
FRPSRVLWLRQDO�GDWD� 

�� 



























































































http:www.nyserda.org
mailto:info@nyserda.org



	NYSERDAreport03-05.pdf
	Introduction
	Background
	Information Gathering
	Report Organization

	Particulate Matter Measurements
	Mass Measurements, Fixed Site
	Gravimetric, Filter-Based
	Continuous Mass Measurements
	Commercial Systems
	Developing and Research Systems


	Particulate Constituent Measurements, Fixed Site
	Commercial Instruments
	Research Instrument Development

	Particulate Matter Mass, Personal Monitors
	Commercial Instruments, Gravimetric
	Research Instruments, Gravimetric
	Commercial Instruments, Continuous
	Research Systems
	Continuous
	Personal Monitor


	Particulate Matter Mass, Indoor Monitors

	Particle Counts and Size Distributions
	Ambient Measurement Systems
	Commercially Available Particle Counters
	Research Particle Counting Systems

	Ambient Particle Size Measurement Systems
	Commercially Available Systems
	Indoor and Personal Monitoring



	Gas Monitoring Systems
	Fixed Site Monitors
	Personal Monitors

	Organic Compound Monitors
	Fixed Site Monitors
	Personal and Indoor Sampling

	Monitoring for Distributed Generation Emissions
	Monitoring for Distributed Generation Emissions
	Strategy for Air Monitoring
	Ambient Impacts of Power Plant Siting
	Emissions
	Ambient Monitoring Strategy
	Indoor and Personal Monitoring Strategy


	Monitor Needs
	General Requirements
	Ambient Air Monitors
	PM(10˜–2.5)
	PM2.5
	NOx
	NOy
	Particle Number Concentration

	Indoor and Personal Monitors
	PM(10–2.5)
	PM2.5
	Particle Number Concentrations
	NOx and NOy



	Reporting Measurement Results
	Conclusions and Recommendations
	References
	Glossary

	appendixi.pdf
	Appendix I
	List of Vendors for Sampling Equipment

	appendixii.pdf
	Appendix II
	Summary of Monitoring Instruments




