
















http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap1.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap1.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap1.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap1.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap1.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap1.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf


http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf


http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap4.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap4.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap4.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap4.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap4.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap4.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap4.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap4.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap4.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap4.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap4.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap4.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap4.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap4.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf


http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf


http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap8.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap8.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap8.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap7.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap7.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap7.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap7.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap7.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap7.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap7.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap7.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap6.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap6.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap6.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap6.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap6.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap6.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap6.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap6.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap6.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap6.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap6.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap6.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap6.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap6.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf


http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap8.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap8.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap8.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap9.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap9.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap9.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrapref.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrapapb.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrapapb.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrapapb.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrapapb.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrapapb.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrapapb.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrapapb.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrapapc.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrapapa.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrapapa.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrapapa.pdf


http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap1.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap4.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap5.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf


http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap2.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap3.pdf


http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap4.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap6.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap6.pdf
http://www.epa.gov/epaoswer/hazwaste/combust/finalmact/ssra/05hhrap6.pdf












































http://www.epa.gov/epaoswer/hazwaste/combust/pdfs/burn.pdf


http://www.epa.gov/earth1r6/6pd/rcra_c/protocol/r6add.pdf






























































































http://www.epa.gov/superfund/sites/npl/hrsres/tools/scdm.htm














































































































http://www.epa.gov/scram001/index.htm


















http://www.epa.gov/region06










http://edc.usgs.gov/guides/dem.html








http://www.epa.gov/scram001/
















http://lwf.ncdc.noaa.gov/oa/ncdc.html




















http://www.epa.gov/scram001/






























http://edc.usgs.gov/guides/dem.html
































































































































































































































































ttaylor
Highlight




















































http://www.epa.gov/epawaste/hazard/tsd/td/combust/index.htm
















http://orise.orau.gov/emi/scapa/files/Method_for_deriving_TEELs.pdf
http://www.atlintl.com/DOE/teels/teel/teel_pdf.html


http://www.oehha.ca.gov/air/pdf/acuterel.pdf
http://www.epa.gov/oppt/aegl/
http://www.bnl.gov/emergencyservices/
http://orise.orau.gov/emi/scapa/files/Method_for_deriving_TEELs.pdf
http://www.epa.gov/oppt/aegl/






























http://www.atsdr.cdc.gov/mrls.html






http://www.oehha.ca.gov/air/pdf/acuterel.pdf
http://www.oehha.ca.gov/air/chronic_rels/pdf/7782505.pdf


http://tis-hq.eh.doe.gov/web/Chem_Safety/teeldef.html












http://www.cdc.gov/niosh/idlh/intridl4.html
http://response.restoration.noaa.gov/cameo/locs/expguide.html








http://www.orau.gov/emi/scapa/qa.htm










http://www.epa.gov/radiation/docs/federal/402-r-93-081.pdf




http://www.epa.gov/ttn/chief/efdocs/lks95_ch.pdf







































































































































































































































































































































































































































































































































































































































































































































































































































































	05hhrapcover
	Table of Contents
	1 INTRODUCTION
	2 CHARACTERIZING FACILITY EMISSIONS
	3 AIR DISPERSION AND DEPOSITION MODELING
	4 EXPOSURE SCENARIO IDENTIFICATION
	5 ESTIMATING MEDIA CONCENTRATIONS
	6 QUANTIFYING EXPOSURE
	7 CHARACTERIZING RISK AND HAZARD
	8 INTERPRETING UNCERTAINTY
	9 COMPLETING THE RISK ASSESSMENT REPORT AND FOLLOW-ON ACTIVITIES
	REFERENCES
	APPENDICES

	Figures
	Tables
	List of Acronyms
	Indexed List of Variables

	05hhrap1
	Chapter 1
	1.1 OBJECTIVE AND DOCUMENT ORGANIZATION
	1.2 BACKGROUND
	1.3 USING THIS DOCUMENT
	1.4 PRIMARY REFERENCE DOCUMENTS
	1.5 RISK NOMENCLATURE
	FIGURE 1-1 Human Health Risk Assessment Process

	05hhrap2
	Chapter 2
	2.1 COMPILING BASIC FACILITY INFORMATION
	2.2 IDENTIFYING EMISSION SOURCES & ESTIMATING EMISSION RATES
	2.2.1 Estimating Stack Emission Rates for Existing Facilities
	2.2.1.1 Additional Emissions Testing Considerations
	2.2.1.2 Estimating the Total Organic Emission (TOE) Rate

	2.2.2 Estimating Emission Rates for Facilities with Multiple Stacks
	2.2.3 Estimating Stack Emission Rates for Facilities Not Yet Operational
	2.2.4 Estimating Stack Emission Rates for Facilities Previously Operated
	2.2.5 Emissions From Process Upsets
	2.2.6 RCRA Fugitive Emissions
	2.2.6.1 Quantitative Estimation of RCRA Fugitive Emissions from Process Equipment
	2.2.6.2 Fugitive Emissions from Combustor Leaks

	2.2.7 RCRA Fugitive Ash Emissions
	2.2.8 Cement Kiln Dust (CKD) Fugitive Emissions
	2.2.8.1 Composition and Characteristics of CKD
	2.2.8.2 Estimating CKD Fugitive Emissions


	2.3 IDENTIFYING COMPOUNDS OF POTENTIAL CONCERN
	2.3.1 Criteria Pollutants
	2.3.2 Endocrine Disruptors
	2.3.3 Hexachlorobenzene and Pentachlorophenol
	2.3.4 Hydrogen Chloride/Chlorine Gas
	2.3.5 Metals
	2.3.5.1 Chromium
	2.3.5.2 Lead
	2.3.5.3 Mercury
	2.3.5.4 Nickel

	2.3.6 Nitroaromatics
	2.3.7 Particulate Matter
	2.3.8 Phthalates
	2.3.9 Polychlorinated Biphenyls
	2.3.9.1 PCB Carcinogenic Risks
	2.3.9.2 Potential PCB Non-Cancer Effects
	2.3.9.3 Fate & Transport of PCBs

	2.3.10 Polychlorinated Dibenzo(p)dioxins and Dibenzofurans
	2.3.10.1 PCDD/PCDF Cancer Risks
	2.3.10.2 PCDD/PCDF Noncancer Hazards
	2.3.10.3 Fluorine, Bromine, and Sulfur PCDD/PCDF Analogs

	2.3.11 Polynuclear Aromatic Hydrocarbons (PAHs)
	2.3.12 Radionuclides
	2.3.13 Volatile Organic Compounds

	2.4 ESTIMATING COPC CONCENTRATIONS FOR NON-DETECTS
	2.4.1 Definitions of Commonly Reported Detection Limits
	2.4.2 Using Non-Detect Data In the Risk Assessment
	2.4.3 Statistical Distribution Techniques
	2.4.4 Our Recommendations on Quantifying Non-Detects
	2.4.5 Estimated Maximum Possible Concentration (EMPC)

	2.5 EVALUATING CONTAMINATION IN BLANKS
	FIGURE 2-1
	FIGURE 2-2
	FIGURE 2-3
	FIGURE 2-4
	TABLE 2-1
	TABLE 2-2
	TABLE 2-3
	TABLE 2-4
	TABLE 2-5
	TABLE 2-6
	TABLE 2-7
	TABLE 2-8

	05hhrap3
	3.1 DESCRIPTION OF AIR MODELS
	3.1.1 Background on Air Dispersion Models for Risk Assessment
	3.1.2 Preprocessing Programs

	3.2 PARTITIONING EMISSIONS
	3.2.1 Vapor Phase Modeling
	3.2.2 Particle Phase Modeling (Mass Weighting)
	3.2.3 Particle-Bound Modeling (Surface Area Weighting)

	3.3 SITE-SPECIFIC INFORMATION NEEDED FOR AIR MODELING
	3.3.1 Surrounding Terrain Information
	3.3.2 Surrounding Land Use Information
	3.3.2.1 Land Use for Dispersion Coefficients
	3.3.2.2 Land Use for Surface Roughness Height (Length)

	3.3.3 Information on Facility Building Characteristics

	3.4 METEOROLOGICAL DATA PRIMER
	3.4.1 Wind Direction and Wind Speed
	3.4.2 Dry Bulb Temperature
	3.4.3 Opaque Cloud Cover
	3.4.4 Cloud Ceiling Height
	3.4.5 Surface Pressure
	3.4.6 Incoming Short-wave Radiation\Leaf Area Index
	3.4.7 Precipitation Amount and Type
	3.4.8 Upper Air Data (Mixing Height)
	3.4.9 Potential Data Sources

	3.5 METEOROLOGICAL PREPROCESSOR DATA NEEDS
	3.5.1 Monin-Obukhov Length
	3.5.2 Anemometer Height
	3.5.3 Surface Roughness Length at Measurement Site
	3.5.4 Surface Roughness Length at Application Site
	3.5.5 Noon-Time Albedo
	3.5.6 Bowen Ratio
	3.5.7 Anthropogenic Heat Flux
	3.5.8 Fraction of Net Radiation Absorbed at the Ground

	3.6 ISCST3 MODEL INPUT FILES
	3.6.1 COntrol Pathway
	3.6.2 SOurce Pathway
	3.6.2.1 Source Location
	3.6.2.2 Source Parameters
	3.6.2.3 Building Parameters
	3.6.2.4 Particle Size Distribution
	3.6.2.5 Particle Density
	3.6.2.6 Scavenging Coefficients

	3.6.3 REceptor Pathway
	3.6.4 MEteorological Pathway
	3.6.5 Terrain Grid (TG) Pathway
	3.6.6 OUtput Pathway

	3.7 ISCST3 MODEL EXECUTION
	3.8 USING MODEL OUTPUT
	3.8.1 Unit Rate Output vs. COPC-Specific Output
	3.8.1.1 Determining the COPC-Specific Emission Rate (Q)
	3.8.1.2 Converting Unit Output to COPC-Specific Output

	3.8.2 ISCST3 Model Output
	3.8.3 Using Model Output to Estimate Media Concentrations
	3.8.3.1 Vapor Phase COPCs
	3.8.3.2 Particle Phase COPCs
	3.8.3.3 Particle-Bound COPCs


	3.9 MODELING FUGITIVE EMISSIONS
	3.10 MODELING ACUTE RISK
	FIGURE 3-1
	FIGURE 3-2
	TABLE 3-1
	TABLE 3-2
	TABLE 3-3
	TABLE 3-4
	TABLE 3-5
	TABLE 3-6
	TABLE 3-7
	TABLE 3-8
	TABLE 3-9
	TABLE 3-10

	05hhrap4
	4.1 CHARACTERIZING THE EXPOSURE SETTING
	4.1.1 Current and Reasonable Potential Future Land Use
	4.1.2 Water Bodies and Their Associated Watersheds
	4.1.3 Special Population Characteristics

	4.2 RECOMMENDED EXPOSURE SCENARIOS
	4.2.1 Farmer
	4.2.2 Farmer Child
	4.2.3 Resident
	4.2.4 Resident Child
	4.2.5 Fisher
	4.2.6 Fisher Child
	4.2.7 Acute Receptor Scenario

	4.3 SELECTING EXPOSURE SCENARIO LOCATIONS
	FIGURE 4-1
	TABLE 4-1

	05hhrap5
	5.1 CALCULATING COPC CONCENTRATIONS IN AIR FOR DIRECT INHALATION
	5.2 CALCULATING COPC CONCENTRATIONS IN SOIL
	5.2.1 Calculating Cumulative Soil Concentration (Cs)
	5.2.2 Calculating the COPC Soil Loss Constant (ks)
	5.2.2.1 COPC Loss Constant Due to Biotic and Abiotic Degradation (ksg)
	5.2.2.2 COPC Loss Constant Due to Soil Erosion (kse)
	5.2.2.3 COPC Loss Constant Due to Runoff (ksr)
	5.2.2.4 COPC Loss Constant Due to Leaching (ksl)
	5.2.2.5 COPC Loss Constant Due to Volatilization (ksv)

	5.2.3 Calculating the Deposition Term (Ds)
	5.2.4 Site-Specific Parameters for Calculating Cumulative Soil Concentration
	5.2.4.1 Soil Mixing Zone Depth (Zs)
	5.2.4.2 Soil Dry Bulk Density (BD)
	5.2.4.3 Available Water (P + I - RO - Ev)
	5.2.4.4 Soil Volumetric Water Content ( 2sw)


	5.3 CALCULATING COPC CONCENTRATIONS IN PRODUCE
	5.3.1 Aboveground Produce Concentration Due to Direct Deposition (Pd)
	5.3.1.1 Interception Fraction of the Edible Portion of Plant (Rp)
	5.3.1.2 Plant Surface Loss Coefficient (kp)
	5.3.1.3 Length of Plant Exposure to Deposition per Harvest of Edible Portion of Plant (Tp)
	5.3.1.4 Standing Crop Biomass (Productivity) (Yp)

	5.3.2 Aboveground Produce Concentration Due to Air-to-Plant Transfer (Pv)
	5.3.2.1 Empirical Correction Factor for Aboveground Produce (VGag)

	5.3.3 Produce Concentration Due to Root Uptake (Pr)

	5.4 CALCULATING COPC CONCENTRATIONS IN BEEF AND DAIRY PRODUCTS
	5.4.1 Forage and Silage Concentrations Due to Direct Deposition (Pd)
	5.4.1.1 Interception Fraction of the Edible Portion of Plant (Rp)
	5.4.1.2 Plant Surface Loss Coefficient (kp)
	5.4.1.3 Length of Plant Exposure to Deposition per Harvest of the Edible Portion of Plant (Tp)
	5.4.1.4 Standing Crop Biomass (Productivity) (Yp)

	5.4.2 Forage and Silage Concentrations Due to Air-to-Plant Transfer (Pv)
	5.4.2.1 Empirical Correction Factor for Forage and Silage (VGag)

	5.4.3 Forage, Silage, and Grain Concentrations Due to Root Uptake (Pr)
	5.4.4 Beef Concentration Resulting from Plant and Soil Ingestion (Abeef)
	5.4.4.1 Fraction of Plant Type i Grown on Contaminated Soil and Eaten by the Animal (Cattle)(Fi)
	5.4.4.2 Quantity of Plant Type i Eaten by the Animal (Cattle) Each Day (Qpi)
	5.4.4.3 Concentration of COPC in Plant Type i Eaten by the Animal (Cattle) (Pi)
	5.4.4.4 Quantity of Soil Eaten by the Animal (Cattle) Per Day (Qs)
	5.4.4.5 Average Soil Concentration Over Exposure Duration (Cs)
	5.4.4.6 Soil Bioavailability Factor (Bs)
	5.4.4.7 Metabolism Factor (MF)

	5.4.5 COPC Concentration In Milk Due to Plant and Soil Ingestion (Amilk)
	5.4.5.1 Fraction of Plant Type i Grown on Contaminated Soil and Eaten by the Animal (Dairy
	5.4.5.2 Quantity of Plant Type i Eaten by the Animal (Dairy Cattle) Per Day (Qpi)
	5.4.5.3 Concentration of COPC in Plant Type i Eaten by the Animal (Dairy Cattle) (Pi)
	5.4.5.4 Quantity of Soil Eaten by the Animal (Dairy Cattle) Per Day (Qs)
	5.4.5.5 Average Soil Concentration Over Exposure Duration (Cs)
	5.4.5.6 Soil Bioavailability Factor (Bs)
	5.4.5.7 Metabolism Factor (MF)


	5.5 CALCULATING COPC CONCENTRATIONS IN PORK
	5.5.1 Fraction of Plant Type i Grown on Contaminated Soil and Eaten by the Animal (Swine) (Fi)
	5.5.2 Quantity of Plant Type i Eaten by the Animal (Swine) Each Day (Qpi)
	5.5.3 Concentration of COPC in Plant Type i Eaten by the Animal (Swine) (Pi)
	5.5.4 Quantity of Soil Eaten by the Animal (Swine) Each Day (Qs)
	5.5.5 Average Soil Concentration Over Exposure Duration (Cs)
	5.5.6 Soil Bioavailability Factor (Bs)
	5.5.7 Metabolism Factor (MF)

	5.6 CALCULATING COPC CONCENTRATIONS IN CHICKEN AND EGGS
	5.6.1 Fraction of Plant Type i Grown on Contaminated Soil and Eaten by the Animal
	5.6.2 Quantity of Plant Type i Eaten by the Animal (Chicken) Each Day (Qpi)
	5.6.3 Concentration of COPC in Plant Type i Eaten by the Animal (Chicken) (Pi)
	5.6.4 Quantity of Soil Eaten by the Animal (Chicken) Each Day (Qs)
	5.6.5 Average Soil Concentration Over Exposure Duration (Cs)
	5.6.6 Soil Bioavailability Factor (Bs)

	5.7 CALCULATING COPC CONCENTRATIONS IN DRINKING WATER AND FISH
	5.7.1 Total COPC Load to the Water Body (LT)
	5.7.1.1 Total (Wet and Dry) Particle Phase and Vapor Phase COPC Direct Deposition Load to
	5.7.1.2 Vapor Phase COPC Diffusion Load to Water Body (Ldif)
	5.7.1.3 Runoff Load from Impervious Surfaces (LRI)
	5.7.1.4 Runoff Load from Pervious Surfaces (LR)
	5.7.1.5 Soil Erosion Load (LE)

	5.7.2 Universal Soil Loss Equation - USLE
	5.7.3 Sediment Delivery Ratio (SD)
	5.7.4 Total Water Body COPC Concentration (Cwtot)
	5.7.4.1 Fraction of Total Water Body COPC Concentration in the Water Column (fwc) and Benthic
	5.7.4.2 Overall Total Water Body COPC Dissipation Rate Constant (kwt)
	5.7.4.3 Water Column Volatilization Rate Constant (kv)
	5.7.4.4 Overall COPC Transfer Rate Coefficient (Kv)
	5.7.4.5 Liquid Phase Transfer Coefficient (KL)
	5.7.4.6 Gas Phase Transfer Coefficient (KG)
	5.7.4.7 Benthic Burial Rate Constant (kb)
	5.7.4.8 Total COPC Concentration in Water Column (Cwctot)
	5.7.4.9 Dissolved Phase Water Concentration (Cdw)
	5.7.4.10 COPC Concentration Sorbed to Bed Sediment (Csb)

	5.7.5 Concentration of COPC in Fish (Cfish)
	5.7.5.1 Fish Concentration (Cfish) from Bioconcentration Factors Using Dissolved Phase Water
	5.7.5.2 Fish Concentration (Cfish) from Bioaccumulation Factors Using Dissolved Phase Water
	5.7.5.3 Fish Concentration (Cfish) from Biota-To-Sediment Accumulation Factors Using COPC


	5.8 USING SITE-SPECIFIC vs. DEFAULT PARAMETER VALUES
	FIGURE 5-1 - COPC Concentration in Air for Direct
	FIGURE 5-2 - COPC Concentration in Soil
	FIGURE 5-3 - COPC Concentration in Produce
	FIGURE 5-4 - COPC Concentration in Beef & Dairy Products
	FIGURE 5-5 - Concentration in Pork
	FIGURE 5-6 - COPC Concentration in Chicken & Eggs
	FIGURE 5-7 - Loading to the Water Body
	FIGURE 5-8 - Concentration in Fish

	05hhrap6
	6.1 INHALATION EXPOSURE PATHWAYS
	6.1.1 Soil Inhalation Resulting from Dust Resuspension

	6.2 INGESTION EXPOSURE PATHWAYS
	6.2.2 Food (Ingestion) Exposure Pathways
	6.2.2.3 Percentage of Contaminated Food
	6.2.2.1 Types of Foods Consumed
	6.2.2.2 Food Consumption Rate

	6.2.3 Soil (Ingestion) Exposure Pathway
	6.2.4 Water (Ingestion) Exposure Pathways
	6.2.4.1 Ingestion of Drinking Water from Surface Water Sources
	6.2.4.2 Ingestion of Drinking Water from Ground Water Sources
	6.2.4.3 Ingestion of Fish

	6.2.1 Body Weight

	6.3 DERMAL EXPOSURE PATHWAYS
	6.3.1 Dermal Exposure to Soil
	6.3.2 Dermal Exposure to Water

	6.4 EXPOSURE FREQUENCY
	6.5 EXPOSURE DURATION
	6.6 AVERAGING TIME
	TABLE 6-1
	TABLE 6-2
	TABLE 6-3

	05hhrap7
	Chapter 7
	7.1 QUANTITATIVELY ESTIMATING CANCER RISK
	7.2 QUANTITATIVELY ESTIMATING NONCANCER HAZARD
	7.3 TARGET LEVELS
	7.4 ESTIMATING ACUTE EXPOSURE FROM DIRECT INHALATION
	7.4.1 Existing Hierarchical Approaches for Acute Inhalation Exposure
	7.4.2 Our Recommended Hierarchical Approach
	7.4.3 Characterizing Potential Health Effects from Acute Exposure


	05hhrap8
	Chapter 8
	8.1 UNCERTAINTY AND LIMITATIONS OF THE RISK ASSESSMENT PROCESS
	8.2 TYPES OF UNCERTAINTY
	8.3 QUALITATIVE ESTIMATES OF UNCERTAINTY
	8.4 QUANTITATIVE ESTIMATES OF UNCERTAINTY
	8.5 RISK ASSESSMENT UNCERTAINTY DISCUSSION

	05hhrap9
	9.1 CONCLUSIONS
	9.2 ACTIVITIES FOLLOWING RISK ASSESSMENT COMPLETION

	05hhrapref
	A

	B
	C

	D

	E

	F

	G

	H

	I

	J

	K

	L
	M
	N

	O
	P
	R
	S
	T
	U
	U.S. EPA.
	1979
	1980
	1982
	1985
	1986
	1987
	1988
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2004
	2005

	V
	W
	X

	05hhrapapa
	APPENDIX A-1
	A1.1 COLUMN 1: CHEMICAL ABSTRACTS SERVICE (CAS) NUMBER
	A1.2 COLUMN 2: COMPOUND NAME
	A1.3 COLUMN 3: COMPOUNDS LISTED IN 40 CFR PART 261 APPENDIX VII OR VIII
	A1.4 COLUMN 4: CHEMICAL-SPECIFIC DATA AVAILABLE
	A1.5 COLUMN 5: PICS RECOMMENDED BY U.S. EPA (1994a) FOR ALL HUMAN
	A1.6 COLUMN 6: PICS IDENTIFIED IN COMBUSTION UNIT EMISSIONS (U.S. EPA 1993)
	A1.6.1 Demsey and Oppelt (1993)
	A1.6.3 CARB (1990b)
	A1.6.4 CARB (1991)
	A1.6.5 U.S. EPA (1988)
	A1.6.6 CARB (1996)

	A1.7 COLUMN 7: U.S. EPA-RECOMMENDED AND POTENTIAL PICS
	A1.8 COLUMN 8: PICS ACTUALLY DETECTED IN STACK EMISSIONS

	A-1 REFERENCES
	APPENDIX A-2:  CHEMICAL-SPECIFIC PARAMETER VALUES
	List of Variables & Chemical-Specific Parameters

	A2-1 GENERAL ANALYSIS AND METHODOLOGY
	A2-2 PHYSICAL AND CHEMICAL PROPERTIES
	A2-2.1 Molecular Weight (MW)
	A2-2.2 Melting Point Temperature (Tm)
	A2-2.3 Vapor Pressure (Vp)
	A2-2.4 Aqueous Solubility (S)
	A2-2.5 Fraction of Contaminant Air Concentration in the Vapor Phase (Fv)
	A2-2.6 Henryï¿½s Law Constant (H)
	A2-2.7 Diffusivity in Air (Da) and Water (Dw)
	A2-2.8 Octanol/Water Partitioning Coefficient (Kow)
	A2-2.9 Soil Organic Carbon-Water Partition Coefficient (Koc)
	A2-2.9.1 Ionizing Organic Compounds
	A2-2.9.2 Nonionizing Organic Compounds

	A2-2.10 Partitioning Coefficients for Soil-Water (Kds), Suspended Sediment-Surface Water
(Kdsw), and Bottom Sediment-Sediment Pore Water (Kdbs)
	A2-2.11 Soil Loss Constant Due to Degradation (ksg)
	A2-2.12 BIOCONCENTRATION AND BIOTRANSFER FACTORS FOR PLANTS
	A2-2.12.1 Root Concentration Factor (RCF)
	A2-2.12.2 Plant-Soil BCFs in Root Vegetables (Brrootveg)
	A2-2.12.3 Plant-Soil BCFs for Aboveground Produce (Brag) and Forage (Brforage)
	A2-2.12.4 Air-to-Plant BTFs for Aboveground Produce (Bvag) and Forage (Bvforage)

	A2-2.13 BIOTRANSFER FACTORS FOR ANIMALS
	A2-2.13.1 BTFs for Beef (Babeef) and Milk (Bamilk)
	A2-2.13.2 Biotransfer Factors for Pork (Bapork)
	A2-2.13.3 BTFs for Chicken (Bachicken) and Poultry Eggs (Baegg)
	A2-2.13.4 Bioconcentration and Bioaccumulation Factors for Fish
	A2-2.13.4.1 Bioconcentration Factors for Fish (BCFfish)
	A2-2.13.4.2 Bioaccumulation Factors for Fish (BAFfish)
	A2-2.13.4.3 Biota-Sediment Accumulation Factor for Fish (BSAFfish)



	A2-3 TOXICITY BENCHMARKS
	A2-3.1 Prioritization of Data Sources for Chronic Toxicity Benchmarks
	A2-3.2 Explanation of Calculated Toxicity Benchmark Values
	A2-3.3 Uncertainties Involved when using Toxicity Benchmarks Calculated based on
	A2-3.4 Prioritization of Data Sources for Acute Toxicity Benchmarks

	A-2 REFERENCES
	CHEMICALS OF POTENTIAL CONCERN
INCLUDED IN THE COMPANION DATABASE

	05hhrapapb
	SOIL INGESTION EQUATIONS
	B-1-1:  Soil Concentration Due to Deposition
	B-1-2:
  COPC Soil Loss Constant 
	B-1-3:  COPC Loss Constant Due to Soil Erosion
 
	B-1-4:  COPC Loss Constant Due to Runoff

	B-1-5:  COPC Loss Constant Due to Leaching

	B-1-6:  COPC Loss Constant Due to Volatilization


	PRODUCE INGESTION 
EQUATIONS
	B-2-1: 
Soil Concentration Due to Deposition 
	B-2-2: COPC Soil Loss Constant

	B-2-3: COPC Loss Constant Due to Soil Erosion

	B-2-4: COPC Loss Constant Due to Runoff 


	B-2-5: COPC Loss Constant Due to Leaching 


	B-2-6: COPC Loss Constant Due to Volatilization 

	B-2-7:  Aboveground Produce Concentration Due to Direct Deposition

	B-2-8:  Aboveground Produce Concentration Due to Air-to-Plant Transfer

	B-2-9:  Aboveground Produce Concentration Due to Root Uptake

	B-2-10: Below
ground Produce Concentration Due to Root Uptake 


	ANIMAL PRODUCTS INGESTION 
EQUATIONS
	B-3-1: Soil Concentration Due to Deposition


	B-3-2: COPC Soil Loss Constant 


	B-3-3:  COPC Loss Constant Due to Soil Erosion 
	B-3-4:  COPC Loss Constant Due to Runoff 

	B-3-5:  COPC Loss Constant Due to Leaching 

	B-3-6:  COPC Loss Constant Due to Volatilization 
	B-3-7: Forage & Silage Conc. Due to Direct Deposition

	B-3-8: Forage & Silage Conc. Due to Air-to-Plant Transfer

	B-3-9: Forage/Silage/Grain Conc. Due to Root Uptake

	B-3-10: Beef Conc. Due to Plant & Soil Ingestion

	B-3-11: Milk
 Conc. Due to Plant & Soil Ingestion 

	B-3-12:  Pork Conc. Due to Plant & Soil Ingestion

	B-3-13: COPC Conc. in Eggs

	B-3-14: Conc. in Chicken


	DRINKING WATER & FISH INGESTION
 EQUATIONS
	B-4-1: Watershed Soil Concentration Due to Deposition

	B-4-2: COPC Soil Loss Constant 

	B-4-3:  COPC Loss Constant Due to Soil Erosion 
	B-4-4:  COPC Loss Constant Due to Runoff 

	B-4-5:  COPC Loss Constant Due to Leaching 

	B-4-6:  COPC Loss Constant Due to Volatilization 
	B-4-7: Total Water Body Load

	B-4-8: Deposition to Water Body

	B-4-9: Impervious Runoff Load to Water Body

	B-4-10: Pervious Runoff Load to Water Body

	B-4-11: Erosion Load to Water Body

	B-4-12: Diffusion Load to Water Body

	B-4-13: Univer Soil Loss Equation

	B-4-14: Sediment Delivery Ratio

	B-4-15: Total Water Body Conc.

	B-4-16: Fraction in Water Column & Benthic Sediment

	B-4-17: Overall Total Water Body Dissipation Rate Constant

	B-4-18: Water Column Volatilization Loss Rate Constant

	B-4-19: Overall COPC Transfer Rate Coefficient

	B-4-20: Liquid-Phase Transfer Coefficient

	B-4-21: Gas-Phase Transfer Coefficient

	B-4-22: Benthic Burial Rate Constant

	B-4-23: Total Water Column Conc.

	B-4-24: Dissolved-Phase Water Conc.

	B-4-25: COPC Conc. Sorbed to Bed Sediment

	B-4-26: Fish Conc. From Bioconcentration Factors Using Dissolved-Phase Water Conc.

	B-4-27: Fish Conc. From Bioaccumulation Factors Using Dissolved-Phase Water Conc.

	B-4-28: Fish Conc. From Biota-to-Sediment Accumulation Factors Using COPC Sorbed to Bed Sediment


	DIRECT INHALATION EQUATION
	B-5-1: Air Conc.


	ACUTE EQUATION
	B-6-1: Acute Air Conc.



	05hhrapapc
	C-1-1: COPC Intake from Soil
	C-1-2: 
COPC Intake from Produce 
	C-1-3:  COPC:  Intake from Beef, Milk, Pork,  Poultry, and
 Eggs 
	C-1-4: COPC Intake from Fish

	C-1-5: COPC Intake from Drinking Water

	C-1-6: Total Daily Intake

	C-1-7: Individual Cancer Risk
 
	C-1-8:  Hazard Quotient

	C-1-9: Total Cancer Risk

	C-1-10: Total Hazard Index

	C-1-11: Segregated Hazard Index for Specific Organ Effects

	C-2-1: Inhalation Cancer Risk for Individual Chemicals

	C-2-2: Inhalation Hazard Quotient for COPCS

	C-2-3: 
Total Inhalation Cancer Risk 
	C-2-4: 
Hazard Index for Inhalation 
	C-3-1: Conc. of Dioxins and Dioxin-Like PCBs in Breast Milk

	C-3-2: Avg. Daily Dose to the Exposed Infant

	C-4-1: Acute Hazard Quotient





