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-;A;=.61.+7!:1-61;/%8!G+A,$.67G;8!67=!:%:1;A!+,1.A.P61.+78!.A,-+<;=!P+7.7/!$6B:!1+!$;::;7!10;!.A,6G1!
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+S! :.1;! -;$;6:;:8! 67=! A6-N;1! G+7:+$.=61.+7! 1+! .A,-+<;! 10;! ;SS.G.;7G%! +S! :.1;! A676/;A;71! 67=!
-;A;=.61.+7!10-+#/0!;G+7+A.;:Y+SY:G6$;K!

L7!6==.1.+7!1+!,#Q$.:0;=!$.1;-61#-;!+7!N;%!6:,;G1:!+S!;:1.A61.7/!TM[2!.A,6G1:!S-+A!^_4M!:.1;!-;$;6:;8!
10;-;! .:!:+A;!,#Q$.:0;=!=616!+7!,+1;71.6$! .A,6G1:! 1+!B61;-!:#,,$.;:K! !2E9!`&''(a!=616! .7=.G61;! 1061!
$;::!1067!'KHj!+S!G+AA#7.1%!B61;-!:#,,$%!:%:1;A:!-;,+-1!TM[2!61!G+7G;71-61.+7:!/-;61;-!1067!(!,6-1:!
,;-! Q.$$.+7! `,,QaK! !9:!,-;<.+#:$%! 7+1;=8! 10;! #7.1! G+:1! =616! G+A,.$;=! S+-! +#-! G6$G#$61.+7:!A6%! .7G$#=;!
G+:1:! S+-! -;A;=.61.+7! +S! 7;6-Q%! B61;-! :#,,$.;:8! .S! 10;%! B;-;! .A,6G1;=! Q%! 6! ^_4M! :.1;! -;$;6:;K!!
5;/6-=$;::!+S!6!B61;-!:#,,$%i:!,-+d.A.1%!+-!6::+G.61.+7!B.10!6!7;6-Q%!^_4M!:.1;!-;$;6:;8!B;!06<;!7+1!
e#671.S.;=!6!G+$$;G1.<;!=.SS;-;71.6$!G+:1!S+-!B61;-!:#,,$.;:!1061!6-;!.A,6G1;=!Q%!TM[2K!

97!6==.1.+76$!,+.71!+S!G$6-.S.G61.+7!.:!10;!067=$.7/!+S!7+7Y^_4M!:.1;:!.7!/;7;-6$K!!9:!=;:G-.Q;=8!+#-!G+:1!
;:1.A61;! .7G$#=;:! ^_4M! :.1;! -;A;=.61.+78! :,677.7/! S-+A! .7.1.6$! -;,+-1.7/! 67=! 6::;::A;718! 1+!
-;A;=.61.+7!67=!G$+:#-;K!!L7G.=;716$!-;$;6:;:!S-+A!7+7Y^_4M!:%:1;A:8!:#G0!6:!A+1+-:8!:6$<6/;!%6-=:8!
+-!-+6=B6%:!6-;!7+1!.7G$#=;=!.7!2E9i:!=616Q6:;!+S!;d.:1.7/!^_4M!:.1;:!`2E9!]_4M8!&''HaK!!4.A.$6-$%8!
6!G+A,$;1;!.7<;71+-%!+S!^_4M:!1061!G+716.7!0;61.7/!+.$8!=.;:;$8!+-!+10;-!7+7Y/6:+$.7;!,-+=#G1:!A6%!7+1!
Q;!S#$$%!G6,1#-;=!.7!2E9i:!=616Q6:;K!!M0;!761.+76$!G+:1!G+71-.Q#1.+7:!S-+A!10;:;!+10;-!:+#-G;:8!B0.G0!
6-;!;d,;G1;=!1+!Q;!A.7.A6$!.7!G+A,6-.:+7!1+!-;,+-1;=!^_4M!:.1;:8!B;-;!7+1!6<6.$6Q$;!S+-!#:!1+!.7G$#=;!
e#671.161.<;$%!.7!10.:!,6,;-K!

M0.:! -;:;6-G0! %.;$=:! 67! ;:1.A61;=! <6$#;! +S! f&K'! Q.$$.+7! S+-! 10;! -;A;=.61.+7! +S!TM[2! -;$;6:;:! S-+A!
;d.:1.7/! ^_4M! :.1;:8! 6G-+::! 10;! 761.+7K! ! M0;!361.+76$!*+:1!2e#61.+7! `3*2a! =;<;$+,;=! 10-+#/0! 10.:!
-;:;6-G0!B6:!#:;=!1+!;:1.A61;!10.:!G+:1K!!M0;!3*2!B6:!,+,#$61;=!B.10!6!:;-.;:!+S! .7,#1!,6-6A;1;-:!
+Q16.7;=!S-+A!6!10+-+#/0!-;<.;B!+S!6<6.$6Q$;!,#Q$.:0;=!=616!:+#-G;:8!:#,,$;A;71;=!Q%!.71;-76$!2345!
=616K! ! 26G0! =616! :+#-G;! B6:! 6::./7;=! 6! -;$.6Q.$.1%! .7=;d! Q6:;=! +7! 10;! G+A,-;0;7:.<;7;::! +S! 10;!
#7=;-$%.7/! =616:;1K! ! 9! =.:1-.Q#1.+7! +S! ,+::.Q$;! -;:#$1:! B6:! /;7;-61;=! #:.7/! J''8'''! .1;-61.+7:! +S! 6!
T+71;Y*6-$+!,-+G;=#-;8!B0.G0!G+7:.:1;=!+S!10;!A.=Y-67/;!<6$#;:!S+-!;6G0!=616!:+#-G;8!A61G0;=!B.10!
10;! 6::+G.61;=! :+#-G;! -;$.6Q.$.1%! .7=;dK! ! M0;! :161.:1.G6$! =.:1-.Q#1.+7! +S! 10;!A.=Y-67/;! <6$#;:! %.;$=:! 6!
A;=.67!<6$#;!+S!f&K'!Q.$$.+7K!!

M+!,-+<.=;!G+71;d18!10;!S+$$+B.7/!G06-1!.$$#:1-61;:!10;!;:1.A61;=!S-6G1.+7!+S!TM[2Y-;$61;=!G+:1:!-;$61.<;!
1+! 10;! +<;-6$$! G+:1:! 6::+G.61;=! B.10! ;d.:1.7/! ^_4M! :.1;:K! ! 4.A.$6-! 1+! 10;! T+71;Y*6-$+! ,-+G;=#-;!
.A,$;A;71;=! 1+! ;:1.A61;! 10;! TM[2Y-;$61;=! 761.+76$! G+:1! +S! f&K'! Q.$$.+78! J''8'''! .1;-61.+7:! +S! 10;!
T+71;Y*6-$+!,-+G;=#-;!B;-;!#:;=!1+!/;7;-61;!6!=.:1-.Q#1.+7!+S!+<;-6$$!^_4M!:.1;!G+:1:K!!M0;!A.=Y-67/;!
.7,#1!<6$#;:!%.;$=!6!A;=.67!G+:1!+S!fJDKU!Q.$$.+7!S+-!10;!-;A;=.61.+7!+S!;d.:1.7/!^_4M!:.1;:8!.--;:,;G1.<;!
+S!TM[2K!!M0;!f&K'!Q.$$.+7!TM[2Y-;$61;=!S-6G1.+7!6GG+#71:!S+-!6,,-+d.A61;$%!JJj!+S!10.:!761.+76$!G+:1K!!
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$2.0 billion 
(MTBE)

$15.8 billion 
(non-MTBE)

Remediation Costs for Existing LUST Site Releases 
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9::#A,1.+7:!G+71-.Q#1.7/! 1+! 10;!f&K'!Q.$$.+7!761.+76$!;:1.A61;!6-;!;d,$+-;=! .7! 10;!:;7:.1.<.1%!676$%:.:!
,-+<.=;=! .7! 10;! ,6,;-K! ! 9:! :0+B78! Q%! G067/.7/! :;$;G1;=! .7,#1:! .71+! 10;! 3*2! G6$G#$61.+78! +7;! G67!
/;7;-61;!67!6--6%!+S!6::+G.61;=!-;:#$1:K!!R;!G+7:.=;-!+#-!Q6:;$.7;!6::#A,1.+7:!`-;:#$1.7/!.7!10;!f&K'!
Q.$$.+7!A;=.67!<6$#;a! 1+!Q;! 10;!A+:1!Q6$67G;=!67=! -;,-;:;7161.<;!:;1!+S!6::#A,1.+7:8!Q6:;=!+7!+#-!
-;<.;B!+S!10;!:+#-G;!=616K!!M0;:;!<6-.61.+7:!6-;!;d,$+-61+-%! .7!761#-;8!1+!,-+<.=;!,-6G1.1.+7;-:!B.10!6!
:;7:;!+S!0+B!10;!A;=.67!<6$#;!A6%!G067/;!.S!N;%!6::#A,1.+7:!6-;!6$1;-;=K!

]<;-6$$8! 10;!761.+76$!G+:1!;:1.A61;=!10-+#/0!10.:!-;:;6-G0!-;$.;:!0;6<.$%!#,+7!10;!6<6.$6Q$;!,#Q$.:0;=!
=616!:+#-G;:K! !4+A;!#7G;-16.71.;:!6-;! -;S$;G1;=! .7! 10;!:161.:1.G6$!=.:1-.Q#1.+7!+S!+#-!3*2!G6$G#$61.+7K!!
]10;-! $.A.161.+7:! 67=! #7G;-16.71.;:! 06<;! Q;;7! =.:G#::;=! e#6$.161.<;$%! .7! 10.:! :;G1.+7K! ! O;:,.1;! 10;!
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1.0  INTRODUCTION 

M0;!S+G#:!+S!10.:!,6,;-!.:!1+!;:16Q$.:0!6!B;$$Y=+G#A;71;=!;:1.A61;!+S!10;!761.+76$!G+:1!S+-!-;A;=.61.+7!
+S!A;10%$!1;-1.6-%!Q#1%$!;10;-!`TM[2a!-;$;6:;:!S-+A!;d.:1.7/!$;6N.7/!#7=;-/-+#7=!:1+-6/;!167N!`^_4Ma!
:.1;:K! ! M0.:! G+:1! ;:1.A61;! .:! Q6:;=! +7! 10;! 7#AQ;-! +S! ;d.:1.7/! ^_4M! :.1;:! A6.716.7;=! .7! ,#Q$.:0;=!
=616Q6:;:8! 67=! 10;! 6<;-6/;! G+:1! +S! 6==-;::.7/! 10;! TM[2! ,+-1.+7! 10+:;! :.1;:K! ! 9=F#:1A;71:! B;-;!
7;G;::6-%!1+!6GG+#71!S+-!:;<;-6$!S6G1+-:8!:#G0!6:!10;!S-6G1.+7!+S!^_4M!:.1;!-;$;6:;:!1061!G+716.7!TM[28!
67=! 10;!,+-1.+7!+S! +7/+.7/! -;A;=.61.+7! 1061! .:! 6$-;6=%!G+A,$;1;K! !M+!G$6-.S%! 10;! G+71;d1! +S! 10.:! G+:1!
;:1.A61;8!B;!G+7:.=;-;=!6$$!-;$;6:;:!S-+A!;d.:1.7/!^_4M!:.1;:8!-;/6-=$;::!+S!10;!:+#-G;!+S!10;!-;$;6:;!
+-!10;!6-;6!,+1;71.6$$%!.A,6G1;=K!!W+-!;d6A,$;8!10;!1%,;:!+S!^_4M!:.1;!-;$;6:;:!-;,+-1;=!Q%!10;!_K4K!
27<.-+7A;716$! E-+1;G1.+7! 9/;7G%! `2E9a! ]SS.G;! +S! _7=;-/-+#7=! 41+-6/;! M67N! `]_4Ma! gQ6GN$+/h!
=616Q6:;!`2E9!]_4M8!&''Ha!.7G$#=;?!-;$;6:;:!S-+A!167N!+<;-S$+B:!67=!$;6N:8!,-;::#-;Y-;$.;S!<6$<;:8!
=.:,;7:;-:8!,.,.7/!7;1B+-N:8!67=!+10;-!;e#.,A;71! 1%,.G6$$%!6::+G.61;=!B.10!_4M!:%:1;A:K! !M0;!2E9!
=616Q6:;! ;7G+A,6::;:! ,$#A;:! 1061! 6-;! 6::+G.61;=! B.10! ^_4M! :.1;! -;$;6:;:8! B0.G0! A6%! .7G$#=;!
.A,6G1;=!B61;-!:#,,$.;:!.S!10;%!6-;!6::+G.61;=!B.10!67!6=F6G;71!^_4M!:.1;!-;$;6:;K!!97!6==.1.+76$!,+.71!
+S! G$6-.S.G61.+7! .:! #:;! +S! 10;! 1;-A! g-;A;=.61.+7Kh! 4+#-G;:! -;<.;B;=! G+7:.=;-! -;A;=.61.+7! G+:1:! 1+!
;7G+A,6::! :.1;! 6::;::A;71! 67=! +10;-! G+:1:! 6::+G.61;=!B.10! .7<;:1./61.7/! 67=! G$+:.7/! 6! ^_4M! :.1;!
-;$;6:;K!

9!=-6S1!<;-:.+7!+S!10.:!,6,;-!B6:!G+A,$;1;=!+7!"#7;!JH8!&''(!67=!,-+<.=;=!1+!10-;;!;d,;-1!,67;$:!S+-!
=.:G#::.+7!S-+A!"#7;!&J!10-+#/0!&I8!&''(K!!E67;$.:1:!.7G$#=;=!A;AQ;-:!+S!:161;!67=!S;=;-6$!-;/#$61+-%!
6/;7G.;:8!.7G$#=.7/!10;!2E9!]_4M!67=!$+G6$!,-+S;::+-:K!!M0-+#/0!10.:!$.A.1;=!,;;-!-;<.;B!,-+G;::8!B;!
-;G;.<;=!:#//;:1.+7:!-;$61;=!1+!G$6-.S%.7/!10;!:G+,;!67=!G+71;d1!+S!10.:!:1#=%8!67=!,-+<.=.7/!6==.1.+76$!
=;16.$! S+-! +#-! G6$G#$61.+7:!67=!676$%:.:K! ! M0;:;! :#//;:1.+7:! 6-;! .7G+-,+-61;=! .71+! 10.:! ,6,;-8! 67=! 6!
:;7:.1.<.1%!676$%:.:!`,-+<.=;=!.7!4;G1.+7!VK'a!,-;:;71:!6!=.:G#::.+7!+S!G+:1!<6-.61.+7:!1061!G+#$=!-;:#$1!
S-+A!6$1;-.7/!+#-!6::#A,1.+7:K!

1.1 Background 

_7=;-/-+#7=!:1+-6/;!167N:!`_4M:a!6-;!1%,.G6$$%!#:;=!1+!:1+-;!,;1-+$;#A!,-+=#G1:!61!:;-<.G;!:161.+7:8!
S#;$.7/!=;,+1:8! .7=#:1-.6$! S6G.$.1.;:8! G+AA;-G.6$!+,;-61.+7:!67=! -;:.=;71.6$! ,-+,;-1.;:K! !5;$;6:;:! S-+A!
10;:;!167N:!1+!10;!;7<.-+7A;71!G67!+GG#-!10-+#/0!167N!+-!,.,.7/!$;6N:8!+<;-S.$$!.7G.=;71:!+-!:,.$$:K!!9:!6!
-;:#$1! +S! 0.:1+-.G! -;$;6:;:8! :+.$! 67=! /-+#7=B61;-! G67! Q;! .A,6G1;=8! G-;61.7/! 6! ,+1;71.6$! 7;;=! S+-!
;7<.-+7A;716$!-;A;=.61.+7K! !9S1;-!;7<.-+7A;716$! .A,6G1:!06<;!Q;;7!.=;71.S.;=8!67!6::;::A;71!+S!10;!
7;G;::.1%!67=!=;/-;;!+S!-;A;=.61.+7!1%,.G6$$%!Q;/.7:!B.10!6!G+A,6-.:+7!+S!G0;A.G6$!G+7G;71-61.+7:!.7!
10;!;7<.-+7A;71!1+!-;/#$61+-%!:167=6-=:!67=!6!-.:NYQ6:;=!;<6$#61.+7!`;<6$#61.7/!10;!-.:N:!6::+G.61;=!
B.10! 10;! ,-;:;7G;! +S! G+716A.7671:! .7! 10;! ;7<.-+7A;71! Q6:;=! +7! ,+1;71.6$! -;G;,1+-:! +S! 10;!
G+716A.7671:aK!!LS!-;A;=.61.+7!.:!7;G;::6-%8!.1!G67!Q;!6GG+A,$.:0;=!10-+#/0!;.10;-!,6::.<;!A;6:#-;:8!
:#G0!6:!A+7.1+-;=!761#-6$!611;7#61.+78!+-!6G1.<;!A;6:#-;:8!:#G0!6:!/-+#7=B61;-!1-;61A;71K!
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TM[2!.:!67!6==.1.<;!.7!/6:+$.7;!1061!06:!Q;;7!#:;=!6:!67!+G167;!Q++:1;-!:.7G;!JCDCK!!M0;!*$;67!9.-!
9G1! `*99a! .7! JCC'! .7G-;6:;=! 10;!#:;! `67=! G+7G;71-61.+7a! +S!TM[2! .7! /6:+$.7;K! ! M0.:! .7G-;6:;!B6:!
7;G;::6-%!1+!A;;1!10;!-;e#.-;A;71:!S+-!-;S.7;-:!1+!,-+=#G;!+d%/;761;=!/6:+$.7;!B.10!-;=#G;=!+P+7;!
,-;G#-:+-! ;A.::.+7:K! ! L7! JCC(8! 10;! S;=;-6$! 5;S+-A#$61;=! X6:+$.7;! `5WXa! ,-+/-6A! B6:! .71-+=#G;=!
A67=61.7/!10;!#:;!+S!+d%/;761;=!/6:+$.7;!.7!:+A;!A6F+-!A;1-+,+$.167!6-;6:K!!9GG+-=.7/!1+!10;!_7.1;=!
4161;:! `_K4Ka!27;-/%! L7S+-A61.+7!9=A.7.:1-61.+7! `_K4K!O;,6-1A;71!+S!27;-/%a! -;,+-1!+S!T6-G0!&''(8!
6,,-+d.A61;$%!IHj!+S!6$$!/6:+$.7;!:+$=!.7!10;!_K4K!.:!-;S+-A#$61;=!+-!+d%/;761;=K!!

_7=;-:167=.7/!10;!,+1;71.6$!G+:1:!67=!S#7=.7/!:+#-G;:!6::+G.61;=!B.10!TM[2!-;$;6:;:!S-+A!;d.:1.7/!
^_4M!:.1;:!G67!Q;!6!G+A,$;d!;7=;6<+-K!!9GG+-=.7/!1+!10;!2E9!^_4M!M-#:1!W#7=!`&''Ha8!67!;:1.A61;=!
Hj! +S! ^_4M! G6:;:! 06<;! 7+! .=;71.S.;=! -;:,+7:.Q$;! ,6-1%8! 10#:! ,#Q$.G! S#7=.7/! .:! 7;G;::6-%! S+-! 10;.-!
6::;::A;71!67=!-;A;=.61.+7K!!M0;!-;A6.7.7/!CVj!+S!^_4M!G6:;:!6-;!1%,.G6$$%!,6.=!S+-!Q%!,+1;71.6$$%!
-;:,+7:.Q$;!,6-1.;:!`E5Ea8!1-#:1!S#7=:8!67=!+10;-!S#7=.7/!:+#-G;:K!

1.2 Approach 

T67%!1;G07.G6$!,6,;-:!67=!,-;:;7161.+7:!1061!;:1.A61;!S6G1+-:!G+71-.Q#1.7/!1+!TM[2!-;A;=.61.+7!G+:1:!
06<;!Q;;7!,-+=#G;=!+<;-!10;!,6:1!=;G6=;8!,6-1.G#$6-$%!=#-.7/!10;!,6:1!10-;;!%;6-:K!!W+-!10.:!,6-1.G#$6-!
-;:;6-G0!;SS+-18!B;!G+AQ.7;=!10;!.7S+-A61.+7!S-+A!10;:;!-;S;-;7G;:!67=!=;<;$+,;=!6!361.+7B.=;!*+:1!
2e#61.+7!`3*2a!1+!;:1.A61;!6!761.+76$!G+:1!S+-!-;A;=.61.+7!+S!TM[2!-;$;6:;:!S-+A!;d.:1.7/!^_4M!:.1;:K!!
]#-!;e#61.+7! -;$.;:!+7! .7,#1!<6-.6Q$;:! `;e#61.+7!,6-6A;1;-:a8!B0.G0!B;-;!=;<;$+,;=! S-+A!,#Q$.:0;=!
=616! :+#-G;:! 67=! =616! G+A,.$;=! S-+A!+#-! .71;-76$! ^_4M! ,-+F;G1! =616Q6:;:8! 67=! 6::./7;=! -;$.6Q.$.1%!
.7=.G;:!1+!6GG+#71!S+-!10;!<6-.61.+7!.7!e#6$.1%!+-!-;$.6Q.$.1%!Q;1B;;7!=.SS;-;71!=616!:+#-G;:K!!

E#Q$.:0;=! =616! :+#-G;:! -;:;6-G0;=! S+-! 10.:! B+-N! .7G$#=;=! ,#Q$.G! =616Q6:;:8! -;/#$61+-%! 67=! ,#Q$.G!
6/;7G%! :+#-G;:8! 1;G07.G6$! ,6,;-:! 67=! ,-;:;7161.+7:K! ! 4+#-G;:! B;-;! ;<6$#61;=! 1+! =;1;-A.7;!
6,,$.G6Q.$.1%!1+!10;!.7,#1!,6-6A;1;-:!#:;=!.7!10;!3*2K!!M0+:;!:+#-G;:!B.10!,;-1.7;71!.7S+-A61.+7!B;-;!
10;7!S#-10;-!:G-;;7;=!1+!;dG$#=;!:+#-G;:!,#Q$.:0;=!,-.+-! 1+!JCCU8! 10#:!S+G#:.7/!10;!-;:;6-G0!+7!10;!
A+:1!G#--;71!.7S+-A61.+7K!!4+#-G;:!B;-;!S#-10;-!;<6$#61;=!1+!=;1;-A.7;!.S!=#,$.G61;!-++1!:+#-G;:!B;-;!
#:;=!`:+#-G;:!1061!-;$%!+7!10;!:6A;!=616aK!

T+:1!+S! 10;!,#Q$.:0;=!=616!:+#-G;:!#:;=! .7! 10;!G6$G#$61.+7:!B;-;! .=;71.S.;=!Q%!:;6-G0.7/! -;S;-;7G;:!
$.:1;=! .7!10;!B;Q!,6/;:!+S! 10;!_K4K!27<.-+7A;716$!E-+1;G1.+7!9/;7G%!`2E9a!67=!+10;-!6/;7G.;:!67=!
G+7:+-1.#A:8!:#G0!6:! 10;!3;B!27/$67=! L71;-:161;!R61;-!E+$$#1.+7!*+71-+$!*+AA.::.+7! `32LRE**aK!!
]10;-!:+#-G;:!+S!,#Q$.:0;=!=616!.7G$#=;!2345i:!.71;-76$!$.Q-6-%K!!2345i:!.71;-76$!,-+F;G1!=616!B6:!6$:+!
#:;=!6:!=;:G-.Q;=!.7!4;G1.+7!HK'K!
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1.3 Report Organization 

M0;!-;A6.7=;-!+S!10.:!,6,;-!,-;:;71:!10;!=-6S1!S.7=.7/:!+S!+#-!-;:;6-G0K!!R;!.71;7=!1+!:+$.G.1!.7,#1!<.6!
,;;-! -;<.;B:! 67=! ,67;$! =.:G#::.+7:! -;$61.<;! 1+! +#-! =;-.<61.+7! +S! 10;! 3*2! 67=! +#-! :;$;G1.+7! 67=!
6,,$.G61.+7!+S!.7,#1!,6-6A;1;-:!S+-!1061!;e#61.+7K!!M0.:!,6,;-!.:!+-/67.P;=!6:!S+$$+B:?!

JK'! L71-+=#G1.+7!

&K'! O;-.<61.+7!+S!361.+7B.=;!*+:1!2e#61.+7!`3*2a!

IK'! 3*2!L7,#1!c6-.6Q$;:!

HK'! 2345!L71;-76$!O616!

(K'! 4161.:1.G6$!976$%:.:!

VK'! 4;7:.1.<.1%!976$%:.:!

DK'! 5;:#$1:!67=!O.:G#::.+7!

UK'! 5;S;-;7G;:!

1.4 Report Limitations 

M+!G$6-.S%! 10;!G+71;d1!+S!+#-! -;:;6-G08!B;!S+G#:;=!,-.A6-.$%!+7!;d.:1.7/!^_4M!:.1;!-;$;6:;:8!B0.G0! .:!
G+7:.:1;71!B.10!2E9i:!-;,+-1;=!gQ6GN$+/h!=616Q6:;!`2E9!]_4M8!&''HaK! !2d.:1.7/!^_4M!:.1;!-;$;6:;:!
B;-;! 10;! S+G#:! +S! +#-! -;:;6-G0! Q;G6#:;! 2E9! 67=! :;<;-6$! +10;-! ;71.1.;:! -+#1.7;$%! 1-6GN! ^_4M! :.1;!
-;$;6:;! =6168! B0.G0! .:! G+7:.=;-;=! 1+! Q;! -;$.6Q$;! 67=! B;$$Ye#671.S.;=K! ! 9! g^_4M! :.1;! -;$;6:;h!
;7G+A,6::;:! 67%! 6-;6! B0;-;! ;7<.-+7A;716$! A;=.6! .:! .A,6G1;=K! ! 4+#-G;:! +S! ^_4M! :.1;! -;$;6:;:!
.7G$#=;!167N:8!,.,;$.7;:8!=.:,;7:;-:8!67=!+10;-!,+1;71.6$!;e#.,A;71!6::+G.61;=!B.10!_4M!:%:1;A:K!!M0;!
-;A;=.61.+7!+S!^_4M!:.1;!-;$;6:;:!.7G$#=;:!10;!.AA;=.61;!-;$;6:;!6-;68!B0.G0!A6%!.7G$#=;!.A,6G1:!1+!
6=F6G;71!,-+,;-1.;:!67=!6=F6G;71!=-.7N.7/!B61;-!:#,,$.;:K!

9:!10.:!;:1.A61;!-;S$;G1:!10;!,+1;71.6$!-;A;=.61.+7!G+:1:!S+-!10;!;d.:1.7/!Q6GN$+/!+S!^_4M!:.1;!-;$;6:;:!
1061!G+716.7!TM[28!G+7:.=;-61.+7!A#:1!Q;!/.<;7!1+!G+7=.1.+7:!1061!G67!G067/;!+<;-!1.A;8!67=!<6-.6Q$;:!
1061!6-;!=.SS.G#$1!1+!e#671.S%K!!M0;!S+$$+B.7/!G+7:.=;-61.+7:!6-;!Q-.;S$%!=.:G#::;=!Q;$+B?!

!! E+1;71.6$!.=;71.S.G61.+7!+S!7;B!:.1;:!.7!10;!S#1#-;!

!! E+1;71.6$!G067/;:!.7!10;!G+:1!+S!-;A;=.61.+7!

!! 9$$+G61.+7!+S!-;A;=.61.+7!S#7=.7/!

!! E+1;71.6$!.A,6G1:!1+!B61;-!:#,,$.;:!

!! E+1;71.6$!-;$;6:;:!S-+A!7+7Y^_4M!:.1;:!
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9GG+-=.7/!1+!677#6$!2E9!-;,+-1:8! 10;!7#AQ;-!+S!7;B!G+7S.-A;=!^_4M!:.1;! -;$;6:;:!,-+F;G1;=! .7! 10;!
_4M!*+--;G1.<;!9G1.+7!T;6:#-;:!=616:;1!06:!=;G-;6:;=!Q;1B;;7!JCC&!`(D8VHJ!7;B!:.1;:a!67=!&''H!
`D8UHU!7;B!:.1;:aK! ! L1! .:! $.N;$%! 1061! 7;B!TM[2!:.1;:!B.$$! Q;! .=;71.S.;=!6:! -;e#.-.7/! -;A;=.61.+7! .7! 10;!
S#1#-;K!!\+B;<;-8!10;!,6G;!+S!:.1;!G$+:#-;:!B.$$!$.N;$%!+#1,6G;!10;!.=;71.S.G61.+7!+S!7;B!:.1;:8!6:!-;S$;G1;=!
.7!2E9!=616K!!M0;!1-;7=!+S!7;B!^_4M!:.1;:!.:!:0+B7!.7!W./#-;!JYJ8!B0.G0!.:!Q6:;=!+7!10;!A+:1!-;G;71!
2E9!,#Q$.:0;=!=6168!-;,+-1;=!S+-!10;!,;-.+=!Q;1B;;7!JCC&!67=!&''HK!!

[;%+7=!10;!,+1;71.6$!G+71.7#61.+7!+S!6!=;G-;6:.7/!1-;7=!S+-!7;B!^_4M!:.1;:8!10;!#7.1!G+:1!,;-!:.1;!G+#$=!
6$:+!G067/;8!-;:#$1.7/!.7!.7G-;6:;=!+-!=;G-;6:;=!G+:1:K!!W6G1+-:!1061!G+#$=!.7G-;6:;!10;!#7.1!G+:1!,;-!
:.1;!.7G$#=;!A+-;!6//-;::.<;!-;/#$61+-%!:167=6-=:8!10;!-;+,;7.7/!+S!,-;<.+#:$%!G$+:;=!:.1;:8!+-!.7S$61.+7K!!
W6G1+-:! 1061! G+#$=!G+71-.Q#1;! 1+!6!#7.1YG+:1!=;G-;6:;! .7G$#=;!A+-;! -6,.=! -;:,+7:;8! .A,-+<;A;71:! .7!
-;A;=.61.+7!:1-61;/%8!G+A,$.67G;8!67=!:%:1;A!+,1.A.P61.+78!.A,-+<;=!P+7.7/!$6B:!1+!$;::;7!10;!.A,6G1!
+S! :.1;! -;$;6:;:8! 67=! A6-N;1! G+7:+$.=61.+7! 1+! .A,-+<;! 10;! ;SS.G.;7G%! +S! :.1;! A676/;A;71! 67=!
-;A;=.61.+7!10-+#/0!;G+7+A.;:Y+SY:G6$;K!

*+:1! .A,6G1:! 1+! ,+16Q$;! B61;-! :#,,$.;:! 6:! 6! -;:#$1! +S! TM[2! .A,6G1:! S-+A! ^_4M! :.1;! -;$;6:;:! 6-;!
-;,+-1;=!.7!:+A;!,#Q$.:0;=!:+#-G;:K!!2E9!`&''(a!=616!.7=.G61;!1061!+7!6!761.+7B.=;!Q6:.:8!$;::!1067!
'KHj! +S! G+AA#7.1%! B61;-! :#,,$%! :%:1;A:! -;,+-1! TM[2! 61! G+7G;71-61.+7:! /-;61;-! 1067! (! ,6-1:! ,;-!
Q.$$.+7!`,,QaK! !9:!,-;<.+#:$%!7+1;=8! 10;!#7.1!G+:1!=616!G+A,.$;=!S+-!+#-!G6$G#$61.+7:! .7G$#=;:!G+:1:! S+-!
-;A;=.61.+7! +S! 6=F6G;71! =-.7N.7/! B61;-! :#,,$.;:8! .S! 10;%! B;-;! .A,6G1;=! Q%! 10;! ^_4M! :.1;! -;$;6:;K!!
5;/6-=$;::!+S!6!B61;-!:#,,$%i:!,-+d.A.1%!+-!6::+G.61.+7!B.10!6!7;6-Q%!^_4M!:.1;!-;$;6:;8!B;!06<;!7+1!
e#671.S.;=!6!G+$$;G1.<;!=.SS;-;71.6$!G+:1!S+-!B61;-!:#,,$.;:!1061!6-;!.A,6G1;=!Q%!TM[2K!

97!6==.1.+76$!,+.71!+S!G$6-.S.G61.+7!.:!10;!067=$.7/!+S!7+7Y^_4M!:.1;:!.7!/;7;-6$K!!9:!=;:G-.Q;=8!+#-!G+:1!
;:1.A61;! .7G$#=;:!G+:1:!:,677.7/! S-+A! .7.1.6$! -;,+-1.7/!67=!6::;::A;718! 1+! -;A;=.61.+7!67=!G$+:#-;K!!
]#-!G+:1!;:1.A61;!6$:+!;7G+A,6::;:! .A,6G1;=!A;=.68!B0;10;-!61! 10;!:+#-G;!+S! 10;! -;$;6:;!+-!61!6!
=+B7/-6=.;71! -;G;,1+-K! ! \+B;<;-8! .7G.=;716$! -;$;6:;:! S-+A! 7+7Y^_4M! :%:1;A:8! :#G0! 6:! A+1+-:8!
:6$<6/;!%6-=:8!+-!-+6=B6%:!6-;!7+1! .7G$#=;=!.7!2E9i:!=616Q6:;!+S!;d.:1.7/!^_4M!:.1;:!`2E9!]_4M8!
&''HaK!!4.A.$6-$%8!6!G+A,$;1;!.7<;71+-%!+S!^_4M:!1061!G+716.7!0;61.7/!+.$8!=.;:;$8!+-!+10;-!7+7Y/6:+$.7;!
,-+=#G1:!A6%! 7+1! Q;! S#$$%! G6,1#-;=! .7!2E9i:! =616Q6:;K! ! M0;! 761.+76$! G+:1! G+71-.Q#1.+7:! S-+A! 10;:;!
+10;-! :+#-G;:8! B0.G0! 6-;! ;d,;G1;=! 1+! Q;!A.7.A6$! .7! G+A,6-.:+7! 1+! -;,+-1;=! ^_4M! :.1;:8! B;-;! 7+1!
6<6.$6Q$;!S+-!#:!1+!.7G$#=;!e#671.161.<;$%!.7!10.:!,6,;-K!

]<;-6$$8! 10;!761.+76$!G+:1!;:1.A61;=!10-+#/0!10.:!-;:;6-G0!-;$.;:!0;6<.$%!#,+7!10;!6<6.$6Q$;!,#Q$.:0;=!
=616!:+#-G;:K! !4+A;!#7G;-16.71.;:!6-;! -;S$;G1;=! .7! 10;!:161.:1.G6$!=.:1-.Q#1.+7!+S!+#-!3*2!G6$G#$61.+7K!!
]10;-! $.A.161.+7:! 67=! #7G;-16.71.;:! 06<;! Q;;7! =.:G#::;=! e#6$.161.<;$%! .7! 10.:! :;G1.+7K! ! O;:,.1;! 10;!
$.A.161.+7:!+#1$.7;=!6Q+<;8!10;!A;10+=+$+/%!6,,$.;=!.:!6,,-+,-.61;!S+-!10;!B.=;!-67/;!+S!-;,+-1;=!=6168!
67=!<;-%!$.A.1;=!=616:;1:K!!M0;!:161.:1.G6$!=.:1-.Q#1.+7!G67!Q;!-;=#G;=!67=!10;!,-;G.:.+7!+S!6!S.76$!-;:#$1!
G67!Q;!.A,-+<;=!10+#/0!10;!.7G$#:.+7!+S!6==.1.+76$!.7S+-A61.+7!6:!.1!Q;G+A;:!6<6.$6Q$;K!
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Figure 1-1 
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2.0  DERIVATION OF NATIONWIDE COST EQUATION (NCE) 

M0.:! :;G1.+7! ,-;:;71:! 10;! ;e#61.+7! #:;=! 1+! ;:1.A61;! 10;! 761.+7B.=;! G+:1! S+-! TM[2! -;A;=.61.+7K!!
W6G1+-:!G+71-.Q#1.7/!1+!-;A;=.61.+7!G+:1:!6::+G.61;=!B.10!^_4M!:.1;!-;$;6:;:!06<;!Q;;7!;:1.A61;=!.7!6!
<6-.;1%! +S! ,#Q$.:0;=! :+#-G;:k! 0+B;<;-8! 7+7;! +S! 10;! :+#-G;:! -;<.;B;=! ,-;:;71:! 6! G+A,$;1;! :;1! +S!
,6-6A;1;-:!67=!67!6::+G.61;=!761.+7B.=;!G+:1K! ! L7!6==.1.+78! 10;! -;,+-1;=!G+:1! S6G1+-:! -;<.;B;=!<6-%!
B.=;$%! 6A+7/! 10;! ,#Q$.:0;=! :+#-G;:K! ! W+-! ;d6A,$;8! :+A;! :+#-G;:! ;<6$#61;! G+:1:! 6::+G.61;=! B.10!
^_4M!:.1;!-;A;=.61.+7!.7!+7$%!+7;!:161;8!B0.G0!G+#$=!Q.6:!10;!G+:1!=616K!!]10;-!:+#-G;:!=+!7+1!6GG+#71!
S+-! G+:1:! 6$-;6=%! .7G#--;=! S+-! G+A,$;1;=!+-! +7/+.7/! -;A;=.61.+7K! ![%! -;G+/7.P.7/! 10;! .A,+-167G;!+S!
10;:;! 67=! +10;-! <6-.6Q$;:! .7! =;<;$+,.7/! 6!761.+76$! G+:1! +S!TM[2! -;A;=.61.+7! +S! ;d.:1.7/!^_4M!:.1;!
-;$;6:;:8!B;! =;-.<;=! 67! ;e#61.+7! 1061! G+7:.=;-:! 10;! N;%! ,6-6A;1;-:! 7;G;::6-%! S+-! G+:1! ;:1.A61.+7K!!
]#-! ;e#61.+78!B0.G0!B;! -;S;-! 1+! 6:! 10;! g361.+7B.=;!*+:1! 2e#61.+7h! `3*2a8! .:! -;$61.<;$%! :.A,$;8! Q#1!
-;e#.-;:!1061!;6G0!.7,#1!,6-6A;1;-!Q;!G-.1.G6$$%!:;$;G1;=!67=!;<6$#61;=!1+!6GG+#71!S+-!#7G;-16.71.;:!67=!
,+1;71.6$!Q.6:K!!

L7! -;<.;B.7/! 6<6.$6Q$;! ,#Q$.:0;=! =616! :+#-G;:! 67=! 2345! .71;-76$! =6168! B;! G616$+/#;=! .7S+-A61.+7!
,;-16.7.7/! 1+! &D! :;,6-61;! ,6-6A;1;-:! `$6Q;$;=! 6:! g9h! 10-+#/0! g99h! =#-.7/! +#-! -;:;6-G0aK! ! M0;!
,6-6A;1;-:! -67/;=! S-+A! 10;! 7#AQ;-! +S! 6G1.<;!_4M:! ;:1.A61;=! Q%!2E98! 1+! 10;! S-;e#;7G%! +S!TM[2!
=;1;G1;=! 61! ^_4M! :.1;! -;$;6:;:! -;,+-1;=! Q%! 32LRE**K! ! L7! -;<.;B.7/! 10.:! A#$1.1#=;! +S! :+A;B061!
A.:A61G0.7/!.7S+-A61.+78!B;!=;-.<;=!10;!S+$$+B.7/!3*28!B0.G0!-;$.;:!#,+7!6!:;1!+S!.7=;,;7=;71!.7,#1!
<6-.6Q$;:?!

NCE  =  (H + G*AA) * K * S 

L7!10.:!;e#61.+78!,6-6A;1;-:!99!67=!Z!6-;!.7,#1!<6-.6Q$;:!+Q16.7;=!=.-;G1$%!S-+A!:+#-G;!=6168!67=!6-;!
-;S;--;=!1+!6:!.7,#1!<6-.6Q$;:K!!E6-6A;1;-:!\8!X8!67=!4!6-;!=;-.<;=!<6$#;:!S-+A!G+AQ.761.+7:!+S!+10;-!
.7,#1!<6-.6Q$;:!`*8!O8!28!]!67=!>aK!!M0;!S+$$+B.7/!1B+!16Q$;:!`M6Q$;:!&YJ!67=!&Y&a!,-+<.=;!=;S.7.1.+7:!+S!
10;:;!,6-6A;1;-:8!:+-1;=!Q%!B0;10;-!10;%!6-;!.7,#1!<6-.6Q$;:!+-!=;-.<;=!<6$#;:K!!W#-10;-!=;:G-.,1.+7:!
+S!10;!.7,#1!<6-.6Q$;:!`-;S;-!1+!M6Q$;!&YJa8!6:!B;$$!6:!=616!:+#-G;:!67=!:;$;G1;=!<6$#;:8!6-;!,-+<.=;=!.7!
4;G1.+7!IK'!67=!:#AA6-.P;=!.7!M6Q$;!IY&K!
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Table 2-1 
Input Variables 

Parameter Definition Parameter 

3#AQ;-!+S!G+7S.-A;=!^_4M!:.1;!-;$;6:;:!! *!

3#AQ;-!+S!^_4M!:.1;!-;$;6:;:!B.10!-;A;=.61.+7!.7.1.61;=!! O!

3#AQ;-!+S!G$+:;=!^_4M!:.1;!-;$;6:;:!! 2!

W-6G1.+7!+S!^_4M!:.1;!-;$;6:;:!B.10!TM[2! Z!

5;A;=.61.+7!G+:1!,;-!^_4M!:.1;! ]!

W-6G1.+7!+S!^_4M!-;A;=.61.+7!G+:1:!=#;!1+!TM[2! >!

W-6G1.+7!+S!;SS+-1!7+1!%;1!.7G#--;=!S+-!+7/+.7/!^_4M!-;A;=.61.+7! 99!

 

Table 2-2 
Derived Values 

Parameter Definition Parameter Equation 

5;A;=.61.+7!^_4M!:.1;!Q6GN$+/!
(all open LUST site releases maintained in EPA database) 

W! *Y2!

3#AQ;-!+S!^_4M!:.1;!-;$;6:;:!B0;-;!-;A;=.61.+7!06:!7+1!Q;;7!.7.1.61;=!
(open sites, remediation not initiated) 

\! *YO!

3#AQ;-!+S!^_4M!:.1;!-;$;6:;:!B0;-;!-;A;=.61.+7!.:!+7/+.7/!
(open sites, remediation initiated) 

X! WY\!`+-!OY2a!

O.SS;-;71.6$!TM[2!-;A;=.61.+7!G+:1!,;-!^_4M!:.1;!
(cost attributable to MTBE portion of remediation) 

4! ]!l!>!
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3.0  NCE INPUT VARIABLES 

9:!.71-+=#G;=!.7!4;G1.+7!&K'8!10;!3*2!B;!=;-.<;=!S+-!G+:1!G6$G#$61.+7!G+7:.:1:!+S!:;<;7!.7=;,;7=;71!
.7,#1! <6-.6Q$;:8! B0.G0! 6-;! #:;=! 1+! e#671.S%! :#Q:;e#;71! =;-.<;=! <6-.6Q$;:K! ! W+-! ;6G0! +S! 10;! .7,#1!
<6-.6Q$;:! #:;=! .7! 10;! 3*2! G6$G#$61.+78! B;! -;:;6-G0;=! .7S+-A61.+7! 6<6.$6Q$;! S-+A! ,#Q$.:0;=! =616!
:+#-G;:8! 6:! B;$$! 6:! 2345! .71;-76$! =616K! ! M6Q$;! IYJ! ,-;:;71:! 10;! .7,#1! <6-.6Q$;:! `67=! ,6-6A;1;-!
=;:./761.+7:a!=;S.7;=! .7!4;G1.+7!&K'K! !9!=;:G-.,1.+7!+S!;6G0! .:!,-+<.=;=! .7! 10;! S+$$+B.7/!:#Q:;G1.+7:!
6$+7/!B.10!.7S+-A61.+7!6Q+#1!10;!=616!:+#-G;:!#:;=!1+!=;<;$+,!10;!,6-6A;1;-!<6$#;:K!!!

Table 3-1 
Summary of Input Variables 

Input Variables (Parameter Designation) 

3#AQ;-!+S!G+7S.-A;=!^_4M!:.1;!-;$;6:;:!`E6-6A;1;-!*a!
(all open and closed sites) 
3#AQ;-!+S!^_4M!:.1;!-;$;6:;:!B.10!-;A;=.61.+7!.7.1.61;=!`E6-6A;1;-!Oa!
(total of sites with remediation ongoing and sites with remediation completed) 
3#AQ;-!+S!G$+:;=!^_4M!:.1;!-;$;6:;:!`E6-6A;1;-!2a!
(sites with remediation completed) 
W-6G1.+7!+S!^_4M!:.1;!-;$;6:;:!B.10!TM[2!`E6-6A;1;-!Za!
(fraction of sites with MTBE) 
5;A;=.61.+7!G+:1!,;-!^_4M!:.1;!`E6-6A;1;-!]a!
(total remediation cost for either MTBE or non-MTBE sites) 
W-6G1.+7!+S!^_4M!-;A;=.61.+7!G+:1:!=#;!1+!TM[2!`E6-6A;1;-!>a!
(fraction of MTBE portion of site remediation costs, for sites with MTBE) 
W-6G1.+7!+S!;SS+-1!7+1!%;1!.7G#--;=!S+-!+7/+.7/!^_4M!-;A;=.61.+7!`E6-6A;1;-!99a!
(fraction of remediation remaining for sites with remediation in progress) 

!!

3.1 Number of Confirmed LUST Site Releases (Parameter C) 

M0.:! ,6-6A;1;-! -;,-;:;71:! 10;! 1+16$! 7#AQ;-! +S! -;,+-1;=! ^_4M! :.1;! -;$;6:;:8! :.7G;! -;,+-1:! +S! :#G0!
.7G.=;71:!06<;!Q;;7!-;e#.-;=K!!M0;!.71;71!+S!10.:!G61;/+-%!.:!1+!6GG+#71!S+-!<;-.S.6Q$;!-;$;6:;!.7G.=;71:!
-;/6-=$;::!+S!-;A;=.61.+7!:161#:8!:.1;!:161#:!`G$+:;=!+-!+,;7a8!7#AQ;-!+S!167N:8!+-!:.P;!+S!10;!-;$;6:;K!!
9$10+#/0! -;,+-16Q$;!G+7=.1.+7:!<6-%!Q%!:161;8!6! g^_4M!:.1;! -;$;6:;h! .:! 1%,.G6$$%!G+7:.=;-;=! 1+!Q;! 10;!
-;,+-1;=!=.:G+<;-%!+S!6!$;6N.7/!167N8!S6.$;=!1./017;::!1;:18!+-!10;!=;1;G1.+7!+S!,;1-+$;#A!G+7:1.1#;71:!.7!
=-.7N.7/!B61;-8!:+.$8!6.-8!/-+#7=B61;-!+-!:#-S6G;!B61;-!1061!:1;A:!S-+A!6!^_4M!:%:1;AK!!M0;!:+#-G;!+S!
;7<.-+7A;716$! .A,6G1! G67! .7G$#=;! 167N:8! ,.,.7/8! =.:,;7:;-:8! :#-S6G;! :,.$$:8! +-! +10;-! 167NY-;$61;=!
.7G.=;71:K! !M0;!=;:./761.+7!+S!6!^_4M!:.1;! -;$;6:;!=+;:!7+1!;dG$#=;! .A,6G1:! 1+!6=F6G;71! -;G;,1+-:k!
0+B;<;-8! A67%! ^_4M! :.1;! -;$;6:;:! .A,6G1! 7;6-Q%! =-.7N.7/! B61;-! :#,,$.;:K! ! M0.:! ,6-6A;1;-! .:! 7+1!
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6=F#:1;=! S+-!B0;10;-!,6-1.G#$6-! -;$;6:;:!G+716.7!TM[2k!6$$!^_4M!:.1;! -;$;6:;:! 1061!6-;! -;,+-1;=!6-;!
.7G$#=;=K!

2E9!]_4M!`&''HaK!!M0;!_K4K!27<.-+7A;716$!E-+1;G1.+7!9/;7G%8!]SS.G;!+S!_7=;-/-+#7=!41+-6/;!M67N:!
.::#;:! ,;-.+=.G! #,=61;:! 1+! 6! =616Q6:;! +S! ^_4M! :.1;! -;$;6:;:K! ! 9116G0A;71! J! +S! 10;! A+:1! -;G;71!
,#Q$.G61.+78!g_4M!*+--;G1.<;!T;6:#-;:!S+-!10;!27=!+S!10;!b;6-!Wb&''H8h!,-+<.=;:!6!16Q$;!+S!:161;YQ%Y
:161;! 1+16$! S+-! :;<;-6$! :161.:1.G:! 6:! +S! 4;,1;AQ;-! I'8! &''H8! .7G$#=.7/! 10;! g7#AQ;-! +S! G+7S.-A;=!
-;$;6:;:Kh!!M0;!<6$#;!#:;=!S+-!10.:!,6-6A;1;-!.:!HH(8''&8!B0.G0!.7G$#=;:!6$$!('!_K4K!:161;:k!0+B;<;-8!.1!
;dG$#=;:!_K4K!1;--.1+-.;:!67=!1-.Q6$!$67=:K!

2O5! `&''(aK! ! 27<.-+7A;716$! O616! 5;:;6-G0! A6.716.7:! 6! =616Q6:;! +S! :161;YQ%Y:161;! .7<;71+-%! +S!
-;,+-1;=!^_4M!:.1;!-;$;6:;:8!Q6:;=!+7!:;6-G0;:!+S!:161;!-;/#$61+-%!6/;7G%!=616Q6:;:!S+-!;6G0!:161;!
`;dG$#=.7/!Z;71#GN%!B0;-;! 10;-;!B6:!7+! -;,+-1;=!=616aK! !2345!G+71-6G1;=!2O5!1+!+Q16.7! 10;!A+:1!
G#--;71!=616Q6:;!.7S+-A61.+78!6:!+S!9,-.$!&''(8!S+-!10;!HC!:161;:!B.10!.7S+-A61.+7K!!4#AA.7/!10;!=616!
-;,+-1;=!Q%!2O5!%.;$=:!6!<6$#;!+S!(IC8V&I!;d.:1.7/!^_4M!:.1;!-;$;6:;:K!

X9]! `&''&aK! M0;! _K4K! X;7;-6$! 9GG+#71.7/! ]SS.G;! ,-;,6-;=! 6! gM;:1.A+7%! 1+! *+7/-;::! +7! gTM[2!
*+716A.761.+7! S-+A!_7=;-/-+#7=!41+-6/;!M67N:Kh! ! M0;! 1;:1.A+7%! .7G$#=;:! 10;! S+$$+B.7/! :161;A;71?!
g4161;:! -;,+-1;=! 1+! 2E9! 1061! 6:! +S! 10;! ;7=! +S! &''J8! 10;%! 06=! G+A,$;1;=! G$;67#,:! 61! VH! ,;-G;71!
`&VD8CVCa!+S!10;!HJV8D'&!N7+B7!-;$;6:;:!61!167N!:.1;:!67=!06=!Q;/#7!:+A;!1%,;!+S!G$;67#,!6G1.+7!S+-!
67+10;-!&V!,;-G;71!`J'C8HUVa8!6:!W./#-;!H!.$$#:1-61;:Kh!![6:;=!+7!10.:!.7S+-A61.+78!6!<6$#;!+S!HJV8D'&!
B6:!#:;=!S+-!10.:!,6-6A;1;-K!

2345! M-#:1! W#7=! 5;G+-=:! `&''(aK! ! 2345! :#QA.11;=! 6! e#;:1.+776.-;! 1+! :161;! 6/;7G%! 1-#:1! S#7=!
,-+/-6A:8! S+-! 10;! 10.-=! 67=! S+#-10! e#6-1;-! +S! &''HK! ! M0.:! e#;:1.+776.-;! -;:#$1;=! .7! :161;YQ%Y:161;!
:161.:1.G:8!.7G$#=.7/!7#AQ;-!+S!^_4M!:.1;!-;$;6:;:8!B0.G0!B;-;!G+A,.$;=!S+-!10.:!,6-6A;1;-K!!M0.:!%.;$=:!
6!1+16$!<6$#;!+S!('D8&HI!;d.:1.7/!^_4M!:.1;!-;$;6:;:!S+-!10.:!,6-6A;1;-K!

3.2 Number of LUST Site Releases with Remediation Initiated (Parameter D) 

M0.:!,6-6A;1;-!.:!10;!7#AQ;-!+S!G+7S.-A;=!^_4M!:.1;!-;$;6:;:!B0;-;!-;A;=.61.+7!06:!Q;;7!.7.1.61;=8!
6:!=;S.7;=!Q%!2E9!`2E9!]_4M8!&''HaK!!9:!=;S.7;=!Q%!2E98!10;!-;,+-1;=!<6$#;!.7G$#=;:!10;!S+$$+B.7/!
6G1.+7:?! A676/;A;71! +S! G+716A.761;=! :+.$:8! -;A+<6$! +S! 7+7Y6e#;+#:! ,06:;! $.e#.=! `39E^a8!
A676/;A;71!+-!1-;61A;71!+S!=.::+$<;=Y,06:;!G+716A.761.+78!A+7.1+-.7/!S+-!761#-6$!611;7#61.+7!`:+.$!+-!
/-+#7=B61;-a8! +-! ;<6$#61.+7! +S! :.1;! 67=! =;1;-A.761.+7! Q%! 6! -;/#$61+-%! 6/;7G%! 1061! 7+! S#-10;-!
-;A;=.61.+7!.:!7;G;::6-%K!!L1!.:!.A,+-1671!1+!7+1;!1061!2E9!=;S.7;:!10.:!,6-6A;1;-!6:!.7G$#=.7/!:.1;:!B.10!
+7/+.7/!-;A;=.61.+78!6:!B;$$!6:!:.1;:!1061!6-;!G$+:;=!`2E9!]_4M8!&''HaK!!2E9!=+;:!7+1!=;$;1;!G$+:;=!
:.1;:!S-+A!10.:!-;,+-1;=!<6$#;K!

2E9!]_4M!`&''HaK!9116G0A;71!J!+S!10.:!,#Q$.G61.+7!,-+<.=;:!10;!:161;YQ%Y:161;!1+16$!+S!10;!g7#AQ;-!+S!
G$;67#,:!.7.1.61;=8h!6:!+S!4;,1;AQ;-!&'8!&''HK!!M0;!<6$#;!#:;=!S+-!10.:!,6-6A;1;-!`HJ'8VUCa!.7G$#=;:!
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10;! 1+16$! S-+A! 6$$! ('! _K4K! :161;:8! ;dG$#=.7/! _K4K! 1;--.1+-.;:! 67=! 1-.Q6$! $67=:K! ! 3+! +10;-! :+#-G;:! +S!
.7S+-A61.+7!B;-;!.=;71.S.;=!S+-!10.:!,6-6A;1;-K!

3.3 Number of Closed LUST Site Releases (Parameter E) 

M0;!g7#AQ;-!+S!G$+:;=!^_4M!:.1;!-;$;6:;:h!,6-6A;1;-!.:!10;!7#AQ;-!+S!:.1;:!B0;-;!-;A;=.61.+7!06:!
Q;;7!G+A,$;1;=K!!9GG+-=.7/!1+!2E9!`2E9!]_4M8!&''Ha8!10.:!<6$#;!-;,-;:;71:!10;!7#AQ;-!+S!G+7S.-A;=!
^_4M!:.1;!-;$;6:;:!B0;-;!-;A;=.61.+7!06:!Q;;7!.7.1.61;=!67=!6!-;/#$61+-%!6/;7G%!06:!=;1;-A.7;=!1061!
7+!S#-10;-!6G1.+7:!6-;!7;G;::6-%!1+!,-+1;G1!0#A67!0;6$10!67=!10;!;7<.-+7A;71K!!4.1;:!B.10!,+:1YG$+:#-;!
A+7.1+-.7/!6-;!.7G$#=;=!.7!10.:!G61;/+-%!+7$%!.S!:.1;Y:,;G.S.G!G$;67#,!/+6$:!06<;!Q;;7!6G0.;<;=K!!M0.:!
,6-6A;1;-!.:!.A,+-1671!1+!;7:#-;!1061!G$+:;=!:.1;:!6-;!7+1!S6G1+-;=!.71+!10;!S#1#-;!G+:1!,-+F;G1.+7K!

2E9! ]_4M! `&''HaK! 9116G0A;71! J! +S! 10.:! ,#Q$.G61.+7! ,-+<.=;:! 6! 16Q$;! +S! :161;YQ%Y:161;! 1+16$! +S! 10;!
7#AQ;-! +S! gG$;67#,:! G+A,$;1;=h! 6:! +S! 4;,1;AQ;-! I'8! &''HK! ! M0;! <6$#;! #:;=! S+-! 10.:! ,6-6A;1;-!
`IJV8&(Ca! .7G$#=;:! 10;! 1+16$! S-+A!6$$!('!_K4K!:161;:8!;dG$#=.7/!_K4K! 1;--.1+-.;:!67=! 1-.Q6$! $67=:K! !9:!6!
,+.71!+S!G$6-.S.G61.+78!Q;G6#:;!10;!7#AQ;-!+S!:.1;:!B.10!-;A;=.61.+7!g.7.1.61;=h!.7G$#=;:!:.1;:!1061!06<;!
Q;;7!G$+:;=8!10;!1+16$!7#AQ;-!+S!:.1;:!B.10!+7/+.7/!-;A;=.61.+7!G67!Q;!G6$G#$61;=!Q%!:#Q1-6G1.7/!10.:!
,6-6A;1;-!`IJV8&(Ca!S-+A!E6-6A;1;-!O!`HJ'8VUCa8!%.;$=.7/!6!<6$#;!+S!CH8HI'!:.1;:K!

X9]!`&''&aK!M0;!&''&!X9]!1;:1.A+7%!1+!*+7/-;::!.7G$#=;:!10;!S+$$+B.7/!:161;A;71?!g4161;:!-;,+-1;=!
1+! 2E9! 1061! 6:! +S! 10;! ;7=! +S! &''J8! 10;%! 06=! G+A,$;1;=! G$;67#,:! 61! VH! ,;-G;71! `&VD8CVCa! +S! 10;!
HJV8D'&! N7+B7! -;$;6:;:! 61! 167N! :.1;:! 67=! 06=! Q;/#7! :+A;! 1%,;! +S! G$;67#,! 6G1.+7! S+-! 67+10;-! &V!
,;-G;71!`J'C8HUVa8!6:!W./#-;!H!.$$#:1-61;:Kh!![6:;=!+7!10.:!-;,+-18!6!<6$#;!+S!&VD8CVC!B6:!:;$;G1;=!S+-!
10.:!,6-6A;1;-K!

2345!M-#:1! W#7=!5;G+-=:! `&''(aK! ! M0;! 2345! e#;:1.+776.-;! :#QA.11;=! 1+! :161;! 6/;7G%! 1-#:1! S#7=!
,-+/-6A:! .7! &''H! -;:#$1;=! .7! :161;YQ%Y:161;! <6$#;:! S+-! 10;! 7#AQ;-! +S! G$+:;=! :.1;:K! ! *+A,.$.7/! 10;!
-;,+-1;=!:161;!=616!%.;$=;=!6!1+16$!<6$#;!+S!&(J8IV&!G$+:;=!:.1;:!S+-!10.:!,6-6A;1;-K!

3.4 Fraction of LUST Site Releases with MTBE (Parameter K) 

TM[2!.:!7+1!=;1;G1;=!61!6$$!^_4M!:.1;!-;$;6:;:K! !M+!=;1;-A.7;!B0.G0!:.1;:!06<;!TM[2!.A,6G1:8!B;!
.=;71.S.;=! 10;! S-6G1.+7! +S! :.1;! -;$;6:;:! 1061! G+716.7!TM[2! .7! /-+#7=B61;-K! ! M0.:! 6,,-+6G0!B6:!#:;=!
Q;G6#:;! +S! 10;! 0./0! :+$#Q.$.1%! 67=! $+B! 6=:+-,1.+7! ,-+,;-1.;:! +S! TM[2! -;$61.<;! 1+! +10;-! /6:+$.7;!
G+A,+7;71:8!67=!.1:!,-;S;-;7G;!1+!=.::+$<;!.7!/-+#7=B61;-!-610;-!1067!6=:+-Q!1+!:+.$K!!M0.:!6,,-+6G0!
6::#A;:!1061!.S!TM[2!.:!7+1!,-;:;71!.7!/-+#7=B61;-8!10;7!1061!,6-1.G#$6-!^_4M!:.1;!-;$;6:;!=+;:!7+1!
06<;!:./7.S.G671!TM[2!.A,6G1:!-;e#.-.7/!-;A;=.61.+7!67=!B+#$=!7+1!:./7.S.G671$%!6$1;-!10;!-;A;=.61.+7!
G+:1:K!!M+!;$.A.761;!Q.6:!67=!,-+<.=;!6!A+-;!G+7:;-<61.<;!`0./0;-a!<6$#;8!10;-;!.:!7+!6=F#:1A;71!S+-!10;!
7#AQ;-!+S!:.1;:!Q6:;=!+7! 10;!G+7G;71-61.+7!+S!TM[2!=;1;G1;=K! !M0.:!6,,-+6G0!:.A,$%!6GG+#71:! S+-!
B0;10;-!TM[2!B6:!=;1;G1;=!+-!7+18!-;/6-=$;::!+S!G+7G;71-61.+7K!
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32LRE**! `&'''aK! ! M0;! 3;B! 27/$67=! L71;-:161;! R61;-! E+$$#1.+7! *+71-+$! *+AA.::.+7! :#QA.11;=! 6!
e#;:1.+776.-;! 1+! :161;! -;/#$61+-%! 6/;7G.;:8! B.10! -;:#$1:! ,-+<.=;=! .7! 10;! S+$$+B.7/! -;,+-1?! g4#-<;%! +S!
4161;! 2d,;-.;7G;:! B.10! TM[2! *+716A.761.+7! 61! ^_4M! 4.1;:Kh! ! >#;:1.+7! C6! +S! 10;! :#-<;%! 6:N;=?!!
g9,,-+d.A61;$%!0+B!+S1;7! .:!TM[2!=;1;G1;=! .7!/-+#7=B61;-!61! /6:+$.7;!G+716A.761;=!^_4M!:.1;:mh!!
M0;!-;:,+7:;:!B;-;!,-+<.=;=!.7!-67/;:!+S!'Y&'j8!&'YH'j8!H'YV'j8!V'YU'j8!67=!U'YJ''jK!!9!1+16$!+S!
H(! :161;:! -;:,+7=;=K! !9! :.7/$;!B;./01;=Y6<;-6/;!,;-G;716/;!B6:! G6$G#$61;=! S+-! 10.:! ,6-6A;1;-8! Q%!
A#$1.,$%.7/!10;!A.=Y,+.71!+S!;6G0!,;-G;716/;!-67/;!Q%!10;!7#AQ;-!+S!:161;:!-;,+-1.7/!.7!1061!-67/;8!67=!
10;7!=.<.=.7/!Q%! 10;! 1+16$!7#AQ;-!+S!:161;:! -;,+-1.7/! `H(aK! !M0.:! -;:#$1;=! .7!67!+<;-6$$!,;-G;716/;!+S!
(&jK!

32LRE**!`&''IaK! !9!32LRE**!e#;:1.+776.-;!B6:!6$:+!6<6.$6Q$;! S-+A!&''IK! !M0;!e#;:1.+7:!<6-.;=!
S-+A! 10;! &'''! :#-<;%K! ! ! M+! :;$;G1! 6! <6$#;! S+-! 10.:! ,6-6A;1;-8! -;:,+7:;:! 1+! >#;:1.+7! JC6! B;-;!
-;<.;B;=8!B0.G0! 6:N;=?! g]#1! +S! 10;! +d%/;761;:! 1061! %+#! :6A,$;! 67=! 676$%P;! .7! /-+#7=B61;-8!B061!
B;-;!10;!,;-G;71!=;1;G1.+7:!=#-.7/!&''&mh!!9!1+16$!+S!IC!:161;:!,-+<.=;=!-;:,+7:;:8!-67/.7/!S-+A!IK(!1+!
J''jK!!9$10+#/0!10;!e#;:1.+7!-;$61;=!1+!10;!S-6G1.+7!+S!:6A,$;:!G+716.7.7/!TM[28!10;!-;:,+7:;:!B;-;!
G+7:.=;-;=!1+!Q;!-;S$;G1.<;!+S!10;!S-6G1.+7!+S!^_4M!:.1;!-;$;6:;:!1061!G+716.7!TM[2K!!9!:.7/$;!B;./01;=Y
6<;-6/;!,;-G;716/;!B6:!G6$G#$61;=!S+-!10.:!,6-6A;1;-8!Q%!A#$1.,$%.7/!10;!A.=Y,+.71!+S!;6G0!,;-G;716/;!
-67/;!Q%!10;!7#AQ;-!+S!:161;:!-;,+-1.7/!.7!1061!-67/;8!67=!10;7!=.<.=.7/!Q%!10;!1+16$!7#AQ;-!+S!:161;:!
-;,+-1.7/! `ICaK! ! M0.:! -;:#$1;=! .7! 67! +<;-6$$! ,;-G;716/;! +S! (Hj8! B0.G0! .:! :.A.$6-! 1+! 10;! (&j! <6$#;!
-;,+-1;=!Q%!32LRE**!10-;;!%;6-:!;6-$.;-!`32LRE**8!&'''aK!

2345!_4!O616!`&''(aK!!M0;!2345!_4!5;16.$!E;1-+$;#A!*$.;71!O616Q6:;!B6:!e#;-.;=!S+-!10;!,;-.+=!
S-+A!T6%!JCC(!1+!T6%!&''(K!!M0;!e#;-%!.7G$#=;=!10;!7#AQ;-!+S!^_4M!:.1;!-;$;6:;:!B.10!67=!B.10+#1!
TM[2!=;1;G1;=!.7!/-+#7=B61;-K!!M0;!S-6G1.+7!+S!^_4M!:.1;!-;$;6:;:!B.10!TM[2!`D(ja!B6:!G6$G#$61;=!
6:!7#AQ;-!+S!:.1;:!B.10!TM[2!=;1;G1;=!.7!/-+#7=B61;-8!=.<.=;=!Q%!10;!1+16$!7#AQ;-!+S!:.1;:K!

3.5 Remediation Cost per LUST Site Release (Parameter O) 

M0.:! ,6-6A;1;-! -;,-;:;71:! 10;! 6<;-6/;! G+:1! S+-! -;A;=.61.+7! +S! 67! .7=.<.=#6$! ^_4M! :.1;! -;$;6:;8!
B0;10;-! +-! 7+1! TM[2! .:! ,-;:;71K! ! M0;! 6<;-6/;! G+:1! .:! .71;7=;=! 1+! .7G$#=;! -;,+-1;=! G+:1:! S-+A!
.7<;:1./61.+7!10-+#/0!-;A;=.61.+7K!!M0.:!,6-6A;1;-!=+;:!7+1!=.SS;-;71.61;!G+:1:!S+-!+d%/;761;:!+-!+10;-!
G+716A.7671:8! B0.G0! A6%! .7S$#;7G;! -;A;=.61.+7! G+:1:K! ! M0;! G+:1! Q6:.:! S+-! 10.:! ,6-6A;1;-! .:! 6!
G+AQ.761.+7!+S!=616!;d1-6G1;=!S-+A!,#Q$.:0;=!=616!:+#-G;:!67=!2345!.71;-76$!=616K!!M0;!-;,+-1;=!G+:1!
=616!S-+A!:+#-G;:!-;<.;B;=!.70;-;71$%!.7G+-,+-61;:!6!B.=;!-67/;!+S!:161;Y:,;G.S.G!-;/#$61+-%!:167=6-=:!
67=! -;A;=.6$! 1;G07+$+/.;:K! ! M0;! G+:1:! -;S$;G1! 6G1#6$! G+:1:! .7G#--;=! 1+! .A,$;A;71! 67! 6,,-+,-.61;!
1;G07+$+/%!67=!6G0.;<;!6!:161;Y:,;G.S.G!:167=6-=K!

M0;-;!6-;! 1B+! 1%,;:!+S!<6$#;:!#:;=! 1+!=;<;$+,! 10.:!,6-6A;1;-?!:.7/$;!=616!,+.71:!67=!:161;YQ%Y:161;!
=616:;1:K!!4;<;-6$!,#Q$.:0;=!=616!:+#-G;:!,-+<.=;!67!;:1.A61;!+S!10;!-;A;=.61.+7!G+:1!,;-!:.1;8!B0.G0!
`#7$;::!+10;-B.:;!:,;G.S.;=a!6-;!6::#A;=!1+!-;,-;:;71!6!761.+7B.=;!6<;-6/;!#7.1!G+:1K!!M0;!:161;YQ%Y
:161;!=616:;1:8!0+B;<;-8!G+7:.:1!+S!6<;-6/;!#7.1!G+:1!=616!Q%!:161;K!!M+!;:16Q$.:0!6!761.+7B.=;!6<;-6/;!
^_4M!:.1;!G+:1!S+-!10;!:161;Y:,;G.S.G!=616!:;1:8!B;!=;<;$+,;=!6!:161.:1.G6$!,-+G;::!1+!B;./01!10;!=616!



!
!
!

!
)*+,%-./01!&''(!2345!*+-,+-61.+78!9$$!5./01:!5;:;-<;=!
! "#$%8!&''(!IY(>?@ABCD@E-+F;G1:@'HIDI@'JH@(D'@6$$K=+G!

-;,+-1;=!S+-!;6G0!:161;K! !M0;!2E9!]_4M!Q6GN$+/!`G+7S.-A;=!-;$;6:;:! $;::!G$+:;=!:.1;:a!-;,+-1;=!Q%!
:161;! B6:! #:;=! 1+! ,-+,+-1.+7! 10;! -;$61.<;! G+71-.Q#1.+7! +S! 10;! :161;! G+:1! =616! 1+! 10;! 761.+7B.=;! G+:1!
6<;-6/;K!!M0.:!A;10+=!-;G+/7.P;:!10;!:./7.S.G67G;!+S!G+:1!<6-.61.+7:!Q%!:161;8!67=!6::./7:!6!B;./01;=!
<6$#;!Q6:;=!+7!10;!^_4M!Q6GN$+/!+S!:.1;:!.7!;6G0!:161;K!![;G6#:;!A#$1.,$;!:+#-G;:!+S!=616!A6%!-;,+-1!
.7S+-A61.+7! =.SS;-;71$%8! .1! .:! ,+::.Q$;! 1061! :+A;! G+:1! :+#-G;:! 6-;! 7+1! 6:! .7G$#:.<;! 6:! +10;-:K! ! M0.:!
#7G;-16.71%!.:!S#-10;-!;d,$+-;=!.7!10;!:;7:.1.<.1%!676$%:.:!,-+<.=;=!.7!4;G1.+7!VK'8!B0;-;!B;!;d,$+-;!10;!
.A,6G1!+S!;$.A.761.7/!:;$;G1;=!:+#-G;!<6$#;:!S+-!10.:!,6-6A;1;-K!!

R.$:+7! `&''&aK! !97!6-1.G$;!;71.1$;=! g5;A;=.6$!*+:1:! S+-!TM[2! .7!4+.$! 67=!X-+#7=B61;-8g!B0.G0!B6:!
,#Q$.:0;=!Q%!R.$:+7!.7!10;!g*+716A.761;=!4+.$!4;=.A;71!67=!R61;-g!F+#-76$!`R.$:+78!&''&a!,-;:;71:!6!
16Q$;!+S!!G+:1:!S+-!:,;G.S.G!,-+F;G1!1%,;:K!!M6Q$;!J!.7!10;!G.1;=!-;S;-;7G;8!,-;:;71:!10;!gM+16$!E-+F;G1!*+:1!
Q%!M%,;!+S!4.1;h!S+-!g:;-<.G;!:161.+7n,;1-+$;#Ah!1%,;!:.1;:K!!9GG+-=.7/!1+!M6Q$;!J8!10;!gA;67!G+:1h!S+-!
10.:!1%,;!+S!:.1;!.:!fJDH8U&'8!Q6:;=!+7!&DV!:.1;:K!

X9]!`&''&aK!M0;!X9]!1;:1.A+7%!1+!*+7/-;::!`X9]8!&''&a!,-;:;71:!10;!S+$$+B.7/!:161;A;71!-;$61.<;!
1+! 10.:!,6-6A;1;-?! g9GG+-=.7/! 1+! 10;!2E9Y:,+7:+-;=!:#-<;%8!JV!:161;:! -;,+-1;=!G+:1! .7G-;6:;:!6:!6!
-;:#$1! +S! TM[2! G$;67#,8! A+:1! $;::! 1067! &'! ,;-G;71k! (! :161;:! -;,+-1;=! 1061! 10;.-! G+:1:! A+-;! 1067!
=+#Q$;=K!!4161;:!:,;7=8!+7!6<;-6/;8!6Q+#1!fUU8'''!6==-;::.7/!-;$;6:;:!61!;6G0!167N!:.1;!.7!S.:G6$!%;6-!
&''JKh!![6:;=!+7!10.:!:161;A;718!6!<6$#;!+S!fUU8'''!B6:!:;$;G1;=!S+-!10.:!,6-6A;1;-K!!O#-.7/!+#-!,;;-!
-;<.;B!,-+G;::8!6!-;,-;:;7161.<;!S-+A!94M4RT]!Q;$.;<;=!1061!10.:!B6:!.7.1.6$$%!67!94M4RT]YQ6:;=!
<6$#;!67=!10#:8!7+1!6:!-;,-;:;7161.<;!+S!10;!A+-;!-;G;71!94M4RT]!=616!`-;S;-!1+!94M4RT]8!&''HaK!!
M0;!.A,6G1!+S!10.:!.7S+-A61.+7!B6:!;<6$#61;=!6:!,6-1!+S!+#-!:;7:.1.<.1%!676$%:.:!`4;G1.+7!VK'a8!B0;-;!B;!
;$.A.761;!10;!X9]!67=!+10;-!:;$;G1;=!<6$#;:!S+-!10.:!,6-6A;1;-8!67=!-;G6$G#$61;=!10;!-;:#$1K!

94M4RT]! `&''HaK! ! M0;! 9::+G.61.+7! +S! 4161;! 67=! M;--.1+-.6$! 4+$.=! R6:1;! T676/;A;71! ]SS.G.6$:!
,-;:;71;=! -;:#$1:! S-+A!6!:161;! S.767G.6$!6::#-67G;! S#7=:!:#-<;%! .7!"#7;!&''HK! !94M4RT]!-;G+-=:!
;7G+A,6::! 6! Q-+6=;-! =616:;1! 1067! 10;! +10;-! -;S;-;7G;=! :+#-G;:! S+-! 10.:! ,6-6A;1;-8! Q;G6#:;!
94M4RT]!.7G$#=;:!7+7Y/6:+$.7;!^_4M!:.1;!=6168!:#G0!6:!-;$;6:;:! S-+A!=.;:;$! S#;$!67=!0;61.7/!+.$!
^_4M!:.1;:K! !9:! -;,+-1;=8! .7S+-A61.+7! S-+A!IU!:161;:!B.10!6G1.<;! 1-#:1! S#7=!,-+/-6A:!B6:!G+A,.$;=8!
.7G$#=.7/!10;!1+16$!7#AQ;-!+S!^_4M!:.1;!-;$;6:;:8!67=!10;!6<;-6/;!G+:1!,;-!:.1;!-;$;6:;K!!M0;!6<;-6/;!
G+:1!B6:!G+AQ.7;=!B.10!10;!7#AQ;-!+S!+,;7!:.1;:!.7!;6G0!:161;8!Q%!6,,$%.7/!10;!^_4M!:.1;!=616Q6:;!
-;G+-=:!`2E9!]_4M8!&''HaK!!_:.7/!10;:;!1B+!S6G1+-:8!B;!G6$G#$61;=!6!B;./01;=!6<;-6/;!G+:1!,;-!:.1;!
+S!fJ''8&JDK!!O#-.7/!+#-!,;;-!-;<.;B!,-+G;::8!B;!-;G+/7.P;=!1061!1-#:1!S#7=!=616!`:#G0!6:!94M4RT]!
=616a!A6%!7+1!G6,1#-;!6$$!-;A;=.61.+7!G+:1:K!!T+:1!:161;!1-#:1!S#7=:!.A,+:;!6!+7;Y1.A;!=;=#G1.Q$;!1061!
.:! 7+1! G6,1#-;=! .7! 10;! 94M4RT]! =616K!! M0;-;!A6%! 6$:+!Q;! -;A;=.61.+7! G+:1:!1061! 06<;! Q;;7!
=;1;-A.7;=! 1+! Q;! .7;$./.Q$;! Q6:;=! +7! ,-+/-6A! :,;G.S.G! -;/#$61.+7:K!! E+1;71.6$! .7;$./.Q$;! G+:1:!
.7G$#=;!:.1;Y:,;G.S.G!,-+-61.7/!Q6:;=!+7!G+A,$.67G;!61! 10;! 1.A;!+S! 10;! -;$;6:;8! .7.1.6$! -;:,+7:;!6G1.+7!
G+:1:8! $;/6$!G+:1:8!67=!,;-A.1!S;;:K!!97!6::;::A;71!+S!10;!.A,6G1!+S!10.:!,+1;71.6$!#7=;-;:1.A61.+7!+S!
G+:1:!.:!.7G$#=;=!.7!10;!:;7:.1.<.1%!676$%:.:!,-+<.=;=!.7!10.:!-;,+-1K!

Z;$$;-! `JCCUaK! ! Z;$$;-! ,-+=#G;=! 6! ,6,;-! ;71.1$;=?! g97! L71;/-6$! *+:1Y[;7;S.1! 976$%:.:! +S! X6:+$.7;!
W+-A#$61.+7:!T;;1.7/!*6$.S+-7.6!E06:;!LL!5;S+-A#$61;=!X6:+$.7;!5;e#.-;A;71:Kh!!M6Q$;!D!.7!10;!,6,;-8!
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M+16$! X-+#7=B61;-! 4.1;! 5;A;=.61.+78! ,-+<.=;:! 6! -67/;! +S! G+:1:8! 6:! B;$$! 6:! g1%,.G6$h! G+:1:8! S+-! :.1;!
.7<;:1./61.+78! :+.$! -;A;=.61.+78!B61;-! 1-;61A;718!67=! 10;! 1+16$! +S!;6G0!G+AQ.7;=K! !M0;!Z;$$;-! =616! .:!
Q6:;=!+7!:.1;:!B.10!G+7<;71.+76$!/6:+$.7;8!6:!B;$$!6:!/6:+$.7;!B.10!TM[28!67=!.:!:#AA6-.P;=!Q;$+B?!

Table 3-2 
Cost Data Provided by Keller (1998) 

Reported Statistic Gasoline with MTBE 
Conventional Gasoline 

(without MTBE) 

567/;!+S!*+:1:?! fJC'8'''!Y!fD('8'''! fCD8'''!Y!fVJ'8'''!

M%,.G6$!*+:1?! fIC'8'''! f&U'8'''!

!!

M0;!,6,;-!=;S.7;:!gG+7<;71.+76$!/6:+$.7;h!6:!7+1!G+716.7.7/!TM[2K!!M0;!6<;-6/;!+S!10;!g1%,.G6$h!G+:1!
-;,+-1;=! S+-! :.1;:8! B.10! 67=! B.10+#1! TM[28! B6:! G6$G#$61;=! 1+! =;-.<;! 6! <6$#;! +S! fII(8'''! S+-! 10.:!
,6-6A;1;-K! !M0.:!6::#A;:! 1061! 10;-;!B;-;!6! :.A.$6-! 7#AQ;-! +S! :.1;:! .7! ;6G0!G61;/+-%8! 67=! 1061! 10;!
1%,.G6$!<6$#;!+S!;6G0!.:!-;,-;:;7161.<;!+S!10;!A+:1!,-+Q6Q$;!G+:1K!

2345!M-#:1! W#7=!5;G+-=:! `&''(aK! ! M0;!2345!e#;:1.+776.-;! :#QA.11;=! 1+! :161;!^_4M!,-+/-6A:! .7!
&''H!-;:#$1;=!.7!:161;YQ%Y:161;!<6$#;:!S+-!10.:!,6-6A;1;-K!!M0;!e#;:1.+776.-;!6:N:!S+-!67!6<;-6/;!G+:1!
1+!G$;67Y#,!:.1;:! .7! 10;!,6-1.G#$6-!:161;K! !c6$#;:!B;-;! -;,+-1;=! S+-!IJ!:161;:8! .7G$#=.7/! $+B!67=!0./0!
;:1.A61;:!+S!10;!6<;-6/;!G+:1!+S!-;A;=.61.+7K!!T+:1!-;:,+7:;:!,-+<.=;=!10;!:6A;!<6$#;!S+-!10;!0./0!
67=! $+B! ;:1.A61;K! ! R0;-;! 10;:;! =.SS;-;=8! 10;! 0./0! <6$#;! B6:! #:;=K! ! M0;:;! G+:1! ;:1.A61;:! B;-;!
G+AQ.7;=!B.10! 10;!2E9i:! -;G+-=:!+S! 10;!7#AQ;-!+S! ^_4M!:.1;:! .7!;6G0!:161;! `2E9!]_4M8!&''Ha! 1+!
G6$G#$61;!6!B;./01;=!6<;-6/;!G+:1!,;-!:.1;!+S!fJIV8'VCK!

2345!_4!O616!`&''(aK!!M0;!2345!_4!5;16.$!E;1-+$;#A!*$.;71!O616Q6:;!B6:!e#;-.;=!S+-!10;!,;-.+=!
S-+A!T6%!JCC(!1+!T6%!&''(K! !M0;!e#;-%! .7G$#=;=!-;A;=.61.+7!G+:1:!S+-!JII!:.1;:! .7!&'!:161;:K! !M0;!
6<;-6/;! -;,+-1;=! G+:1! B6:! G6$G#$61;=! S+-! ;6G0! +S! 10;! &'! :161;:K! ! M0;:;! 6<;-6/;! G+:1:! B;-;! 10;7!
G+AQ.7;=!B.10!10;!7#AQ;-!+S!:.1;:!.7!;6G0!:161;!`2E9!]_4M8!&''Ha!1+!G6$G#$61;!6!B;./01;=!6<;-6/;!
G+:1!,;-!:.1;!+S!f&(J8JU&K!!

T6-1.7:+7!`&'''aK!!9!,#Q$.G61.+7!S;61#-;=!.7!g_7=;-/-+#7=!M67N!M;G07+$+/%!_,=61;8h!Q%!10;!_7.<;-:.1%!
+S!R.:G+7:.7!`c+$K!JH8!3+K!V8!&'''a!,-+<.=;=!;:1.A61;=!G+:1:!S+-!-;A;=.61.+7K!!M0;!;:1.A61;!B6:!Q6:;=!
+7!10;+-;1.G6$$%!6,,$%.7/!=-6S1!*6$.S+-7.6!/#.=;$.7;:8!6:!B;$$!6:!0.:1+-.G6$!G+:1:! .7G#--;=8! S+-!*6$.S+-7.6!
$;6N.7/! #7=;-/-+#7=! S#;$! 167N! `^_WMa! :.1;:K! ! [6-! G06-1:! +S! ,-+F;G1;=! G+:1:! B;-;! ,-+<.=;=! S+-! S.<;!
G$6::;:!+S!:.1;:?![M2o!+7:.1;8![M2o!+7n+SS:.1;8!TM[2!*$6::!98!TM[2!*$6::![8!67=!TM[2!*$6::!*K!!
M0;!10-;;!TM[2!G$6::;:!6-;!Q6:;=!+7!,+1;71.6$!<#$7;-6Q.$.1%!+S!7;6-Q%!B61;-!:#,,$.;:K!!*+:1!;:1.A61;:!
S+-! ;6G0! G$6::! B6:! :;,6-61;=! .71+! <6-.+#:! ,06:;:! +S! B+-N8! .7G$#=.7/! :.1;! 6::;::A;71! 67=! 6G1.<;!
-;A;=.61.+7K! !M+!#:;!10.:! .7S+-A61.+7! .7!+#-!:1#=%8!B;!.71;-,-;1;=!G+:1!=616!S-+A!10;!Q6-!G06-1:8!67=!
10;7!G6$G#$61;=! 10;!,;-Y:.1;! -;A;=.61.+7!G+:1:!Q%!6<;-6/.7/! 10;!<6$#;:!,-+<.=;=! S+-!;6G0!+S! 10;! S.<;!
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G$6::;:K!!M0;!-;:#$1!+S!10;:;!G6$G#$61.+7:!%.;$=:!6!<6$#;!+S!f&U'8'''K!!M0.:!-;:#$1!6::#A;:!1061!10;-;!
6-;!67!;e#6$!7#AQ;-!+S!:.1;:!.7!;6G0!G$6::K!!!

R.$:+7! `&''HaK! 9! -;G;71! 6-1.G$;! ;71.1$;=! g*+:1:! 67=! L::#;:! 5;$61;=! 1+! 5;A;=.61.+7! +S! E;1-+$;#AY
*+716A.761;=!4.1;:h!B6:!,-;:;71;=!61!10;!361.+76$!X-+#7=B61;-!9::+G.61.+7!`3XR9a!*+7S;-;7G;!+7!
5;A;=.61.+7?! 4.1;! *$+:#-;! 67=! 10;! M+16$! *+:1! +S! *$;67Y#,K! ! M0;! 6-1.G$;! ,-+<.=;=! :161.:1.G6$! <6$#;:!
`.7G$#=.7/!A.7.A#A8!A6d.A#A8!A;678!67=!A;=.67a!S+-!;:1.A61;=!:.1;!G+:1:!S-+A!6!<6-.;1%!+S!:+#-G;:8!
:#G0! 6:! 2E9i:! *$;67#,! L7S+-A61.+7! `*^_YL3a! =616Q6:;! 67=! :161;! +S! Z67:6:! -;G+-=:K! ! M0;!R.$:+7!
6-1.G$;!,-+<.=;=!6<;-6/;!G+:1:!S+-!;6G0!:161;!Q%!A#$1.,$%.7/!10;!:.1;Y:,;G.S.G!G+:1!=616!B.10!10;!7#AQ;-!
+S! :.1;:! -;,+-1;=! S+-! ;6G0!:161;K! !R.$:+7!#:;=! 10;!A;67! -;,+-1;=! -;A;=.61.+7! G+:1! `7+1!A;=.67a! S+-!
;6G0!+S! 10;!:161;!=616:;1:8!67=!10;!7#AQ;-!+S!:.1;:! .7!;6G0!=616:;1K! !R;!=.=!7+1!7;;=!1+!=;-.<;!+#-!
+B7! B;./01;=! 6<;-6/;! G+:1! S+-! 10.:! =616! :+#-G;8! Q;G6#:;!R.$:+7! ,-+<.=;=! :161;YQ6:;=! =616K! ! M0;!
<6$#;!=;-.<;=!S-+A!R.$:+7!`&''Ha!S+-!10.:!,6-6A;1;-!.:!fJCC8'VCK!

3.6 Fraction of Remediation Cost Due to MTBE (Parameter Q) 

M0.:!,6-6A;1;-!-;,-;:;71:!10;!S-6G1.+7!+S!:.1;!-;A;=.61.+7!G+:1:!1061!6-;!611-.Q#16Q$;!1+!TM[2!.A,6G1:K!!
M0.:! S-6G1.+7! B6:! G6$G#$61;=! =.SS;-;71$%! S+-! 10;! 6<6.$6Q$;! =616! :+#-G;:8! Q6:;=! +7! 10;! .7S+-A61.+7!
,-+<.=;=!.7!;6G0!-;$;<671!:+#-G;K!!*6$G#$61.+7!=;16.$:!6-;!,-+<.=;=!Q;$+B!S+-!;6G0!+S!10;:;!:+#-G;:K!!L7!
/;7;-6$8!10.:!,6-6A;1;-!-;S$;G1:!10;!G+:1!+S!TM[2!-;A;=.61.+7!=.<.=;=!Q%!10;!1+16$!-;A;=.61.+7!G+:18!+7!
6!,;-Y:.1;!Q6:.:K! !]#-! -;:;6-G0! -;$.;=!#,+7!,#Q$.:0;=!=616!:+#-G;:!67=! .71;-76$!2345!=616! S+-! 10.:!
,6-6A;1;-K! ! W+-! 10+:;! :+#-G;:! 1061! ,-+<.=;=! 6! 1+16$! -;A;=.61.+7! G+:18! 6:!B;$$! 6:! 6! =.SS;-;71.6$! G+:1!
611-.Q#16Q$;!1+!TM[28!6!S-6G1.+7!+S!G+:1:!B6:!;6:.$%!+Q16.76Q$;!1+!#:;!S+-!10.:!,6-6A;1;-K!!]10;-!:+#-G;:!
,-+<.=;=!6!S-6G1.+78!B.10+#1!10;!#7=;-$%.7/!G+:1!=616K!

32LRE**!`&''IaK!!M0;!32LRE**!:#-<;%!=;:G-.Q;=!,-;<.+#:$%!S+-!+10;-!,6-6A;1;-:!6$:+!.7G$#=;=!6!
e#;:1.+7!-;$61;=!1+!10.:!,6-6A;1;-K!!4,;G.S.G6$$%8!>#;:1.+7!IC6nQ!6:N;=?!!g\6:!TM[2!06=!6!7+1.G;6Q$;!
.A,6G1!+7!10;!G+:1!+S!-;A;=.61.+7!.7!%+#-!:161;m!!LS!b;:8!,$;6:;!.7=.G61;!10;!,;-G;716/;!+S!10;!:.1;:!1061!
S6$$! .71+! ;6G0! G61;/+-%Kh! ! M0;! G61;/+-%! +,1.+7:! .7G$#=;=?! 7+! .7G-;6:;=! G+:1:k! :A6$$! .7G-;6:;! .7! G+:1!
`p&'ja8! :./7.S.G671! .7G-;6:;! .7! G+:1! `&'Y('ja8! <;-%! :./7.S.G671! .7G-;6:;! .7! G+:1! `('YJ''ja8! 67=! G+:1!
A+-;!1067!=+#Q$;=K!!9!1+16$!+S!HI!:161;:!,-+<.=;=!-;:,+7:;:!1+!10.:!e#;:1.+7K!!M+!=;-.<;!6!<6$#;!S+-!10.:!
,6-6A;1;-8! 67! 6==.1.+76$! =616! :+#-G;! `2E9! ]_4M8! &''Ha! B6:! 7;G;::6-%K! ! M0;! A.=Y,+.71! +S! ;6G0!
-;:,+7:;! -67/;!B6:!A#$1.,$.;=! Q%! 10;! 7#AQ;-! +S! ^_4M! :.1;:! -;,+-1;=! Q%! 2E9! `2E9!]_4M! &''HaK!!
M0;7! 6! B;./01;=! 6<;-6/;! B6:! G6$G#$61;=! Q%! 6==.7/! 10;! G6$G#$61;=! ,;-Y:161;! <6$#;:! 1+/;10;-8! 67=!
=.<.=.7/! Q%! 10;! 1+16$! 7#AQ;-! +S! :161;:! -;,+-1.7/! `HIaK! ! M0.:! %.;$=;=! 67! +<;-6$$! ,;-G;71! .7G-;6:;! .7!
-;A;=.61.+7! G+:1:! =#;! 1+! 10;! ,-;:;7G;! +S! TM[28! B;./01;=! Q%! :161;K! ! M+! =;-.<;! 10.:! ,6-1.G#$6-!
,6-6A;1;-8! 10;! G6$G#$61;=! ,;-G;71! .7G-;6:;! `JIja! B6:! =.<.=;=! Q%! 10;! 6::+G.61;=! 1+16$! `JKJIja! 1+!
G6$G#$61;!6!S-6G1.+76$!TM[2!G+:1!+S!JJK(jK!

Z;$$;-!`JCCUaK!!9:!.71-+=#G;=!S+-!E6-6A;1;-!]8!M6Q$;!D!+S!10;!Z;$$;-!6-1.G$;!,-+<.=;:!G+:1!;:1.A61;:!S+-!
:.1;:!B.10!67=!B.10+#1!TM[28!6:!:#AA6-.P;=!+7!10;!S+$$+B.7/!16Q$;!S+-!G+7<;7.;7G;?!
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Table 3-3 
Cost Data Provided by Keller (1998) 

Reported Statistic Gasoline with MTBE 
Conventional Gasoline 

(without MTBE) 

567/;!+S!*+:1:?! fJC'8'''!Y!fD('8'''! fCD8'''!Y!fVJ'8'''!

M%,.G6$!*+:1?! fIC'8'''! f&U'8'''!

!!

M0;! S-6G1.+7!+S!G+:1:!611-.Q#16Q$;! 1+! 10;!,-;:;7G;!+S!TM[2!B6:!G6$G#$61;=!Q%!=.<.=.7/! 10;!=.SS;-;7G;!
Q;1B;;7! 10;! 1B+! 1%,.G6$! G+:1! <6$#;:! -;,+-1;=! `fJJ'8'''a8! Q%! 10;! 6<;-6/;! -;A;=.61.+7! G+:1! +S! Q+10!
G61;/+-.;:!`fII(8'''a8!%.;$=.7/!6!<6$#;!+S!IIjK!

2345!_4!O616!`&''(aK!!M0;!2345!_4!5;16.$!E;1-+$;#A!*$.;71!O616Q6:;!e#;-%!S+-!10;!T6%!JCC(!1+!
T6%!&''(!,;-.+=!,-+<.=;=!.7S+-A61.+7!,;-16.7.7/!1+!10.:!,6-6A;1;-K!!M0;!e#;-%!.7G$#=;=!=616!S+-!JI'!
:.1;:!.7!&'!:161;:8!B.10!;:1.A61;=!-;A;=.61.+7!G+:1:!S+-!:.1;:!B.10!67=!B.10+#1!TM[2K!!W+-!6$$!JI'!:.1;:8!
10;!6<;-6/;!-;A;=.61.+7!G+:1!B6:!fJDH8(DH!,;-!:.1;K!!W+-!:.1;:!B0;-;!TM[2!.7!/-+#7=B61;-!B6:!7+1!
=;1;G1;=8!10;!6<;-6/;!-;A;=.61.+7!G+:1!B6:!$+B;-8!61!67!;:1.A61;=!fJ(J8ID&!,;-!:.1;K!!W+-!:.1;:!B.10!
TM[28!10;!6<;-6/;!-;A;=.61.+7!G+:1!B6:!0./0;-8!61!67!;:1.A61;=!fJCJ8CCV!,;-!:.1;K!!M0;!S-6G1.+7!+S!
G+:1:!611-.Q#16Q$;! 1+!TM[2!B6:!G6$G#$61;=!Q%!=.<.=.7/!10;!=.SS;-;7G;!Q;1B;;7!10;!1B+!G+:1!;d1-;A;:!
`fH'8V&Ha8!Q%!10;!6<;-6/;!-;A;=.61.+7!G+:1!+S!Q+10!G61;/+-.;:!`fJDH8(DHa8!%.;$=.7/!6!<6$#;!+S!&IjK!

T6-1.7:+7!`&'''aK!!M0;!T6-1.7:+7!,#Q$.G61.+7!S-+A!10;!_7.<;-:.1%!+S!R.:G+7:.7!`c+$K!JH8!3+K!V8!&'''a!
,-+<.=;=!;:1.A61;=!G+:1:!S+-!-;A;=.61.+78!B0.G0!,-+F;G1;=!G+:1:!S+-!:.1;:!B.10!67=!B.10+#1!TM[2!`-;S;-!
1+!;6-$.;-!T6-1.7:+7!=.:G#::.+7!S+-!E6-6A;1;-!]aK!!M+!#:;!10.:!.7S+-A61.+7!S+-!10.:!,6-1.G#$6-!,6-6A;1;-8!
B;! .71;-,-;1;=! G+:1! =616! S-+A! 10;!Q6-! G06-1:! ,-+<.=;=8! 67=! 10;7! G6$G#$61;=! 10;!,;-Y:.1;! -;A;=.61.+7!
G+:1:!Q%!6<;-6/.7/! 10;! <6$#;:!,-+<.=;=! S+-!;6G0!+S! 10;! S.<;!G$6::;:!,-;:;71;=! `[M2o!+7:.1;8![M2o!
+7n+SS:.1;8!TM[2!*$6::!98!TM[2!*$6::![8!67=!TM[2!*$6::!*aK!!3+1;!1061!10.:!6::#A;:!10;-;!6-;!67!
;e#6$!7#AQ;-!+S!:.1;:!.7!;6G0!G$6::K!!M+!=;-.<;!6!<6$#;!S+-!10.:!,6-6A;1;-8!B;!:#Q1-6G1;=!10;!=.SS;-;7G;!
Q;1B;;7!6<;-6/;!:.1;!G+:1:!B.10!67=!B.10+#1!TM[2!`fJ&I8&''a8!67=!=.<.=;=!Q%!10;!6<;-6/;!<6$#;!S+-!
6$$!:.1;!G61;/+-.;:!`f&U'8'''a8!B0.G0!%.;$=;=!6!<6$#;!+S!HHj!S+-!10;!,;-G;716/;!+S!G+:1:!611-.Q#16Q$;!1+!
TM[2K!

R.$:+7! `&''HaK! ! M0;! -;G;71!R.$:+7!6-1.G$;! ,-+<.=;=! :161.:1.G6$! <6$#;:! `.7G$#=.7/!A.7.A#A8!A6d.A#A8!
A;678! 67=! A;=.67a! S+-! ;:1.A61;=! :.1;! G+:1:K! ! 9:! ,-;<.+#:$%! 7+1;=! S+-! 10.:! ,6-1.G#$6-! =616! :+#-G;8!
Q;G6#:;!R.$:+7!,-+<.=;=!6<;-6/;!G+:1:!,;-!:161;8!B;!=.=!7+1!7;;=!1+!=;-.<;!+#-!+B7!:161;YB;./01;=!
6<;-6/;!G+:1:K! !M+!=;-.<;!6!<6$#;!S+-! 10.:!,6-6A;1;-8!B;!:#Q1-6G1;=!10;!=.SS;-;7G;!Q;1B;;7!6<;-6/;!
:.1;!G+:1:!B.10!67=!B.10+#1!TM[2!`fHI8DC(a8!67=!=.<.=;=!Q%!10;!6<;-6/;!<6$#;!S+-!6$$!:.1;!G61;/+-.;:!
`fJCC8'VCa8!1+!=;-.<;!6!<6$#;!+S!&&j!S+-!10;!,;-G;716/;!+S!G+:1:!611-.Q#16Q$;!1+!TM[2K 
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3.7 Fraction of Effort Not Yet Incurred for Ongoing LUST Remediation (Parameter AA) 

M0;! .71;71! +S! 10.:! ,6-6A;1;-! .:! 1+! -;G+/7.P;! 1061! 6! ,+-1.+7! +S! -;A;=.61.+7! G+:1:! S+-! +,;7! ^_4M! :.1;!
-;$;6:;:!06<;!6$-;6=%!Q;;7!.7G#--;=K! !M0.:! .:!67! .A,+-1671!G+7G;,1!B0;7!611;A,1.7/!1+!;:1.A61;!10;!
^_4M!:.1;!-;A;=.61.+7!G+:1:!g-;A6.7.7/h!S+-!;d.:1.7/!^_4M!:.1;!-;$;6:;:K! !M0.:!B6:!10;!A+:1!=.SS.G#$1!
,6-6A;1;-!1+!e#671.S%!=#-.7/!+#-!-;:;6-G08!Q;G6#:;!<;-%!S;B!,#Q$.:0;=!:+#-G;:!611;A,1;=!1+!=;-.<;!67!
;:1.A61;K! ! 9GG+-=.7/$%8! :;<;-6$! 6::#A,1.+7:! 6-;! 7;G;::6-%8! B0.G0! 6-;! =;:G-.Q;=! Q;$+B! S+-! 10;! 1B+!
:+#-G;:!#:;=K!!L1! .:!.A,+-1671!1+!7+1;!1061!10.:!,6-6A;1;-!.:!#:;=!.7!10;!3*2!1+!6=F#:1!10;!7#AQ;-!+S!
;d.:1.7/!^_4M!:.1;!-;$;6:;:8!7+1!10;!G+:1!=616!,;-!^_4M!:.1;K!

2345!_4!O616!`&''(aK!!M0;!2345!_4!5;16.$!E;1-+$;#A!*$.;71!O616Q6:;!e#;-%!S+-!10;!T6%!JCC(!1+!
T6%!&''(!,;-.+=!,-+<.=;=! .7S+-A61.+7!,;-16.7.7/! 1+! 10.:!,6-6A;1;-K! !]S! 10;!JI'!:.1;:!#:;=! S-+A! 10;!
e#;-%8!J'!,-+F;G1:!B;-;!-67=+A$%!:;$;G1;=!1+!G$+:;$%!;<6$#61;!10;!=.:1-.Q#1.+7!+S!-;A;=.61.+7!,-+/-;::K!!
R;! =.:1-.Q#1;=! 10;! 7#AQ;-! +S! :.1;:! 6A+7/! S+#-! :G0;=#$;! A.$;:1+7;:! `'Y&(j! G+A,$;1;8! &VY('j!
G+A,$;1;8! (JYD(j! G+A,$;1;8! 67=! DVYJ''j! G+A,$;1;aK! ! M0;7! 67! 6<;-6/;! G+:1! ,;-! ,06:;! B6:!
G6$G#$61;=! S+-! 10;!J'Y:.1;!=616:;1K! !4#Q1-6G1.7/! 10;!6<;-6/;!#7.1! G+:1! .7G#--;=! 1+!=61;! S-+A! 10;! 1+16$!
;:1.A61;=!#7.1!G+:1!,;-!,-+F;G18!67=!=.<.=.7/!Q%!10;!1+16$!#7.1!G+:1!,;-!,-+F;G18!%.;$=:!6!<6$#;!+S!HHj!S+-!
10;!S-6G1.+7!+S!,-+F;G1!B+-N!7+1!%;1!.7G#--;=K!

T6-1.7:+7!`&'''aK!!M0;!T6-1.7:+7!,#Q$.G61.+7!S-+A!10;!_7.<;-:.1%!+S!R.:G+7:.7!`c+$K!JH8!3+K!V8!&'''a!
,-+<.=;=! ;:1.A61;=! G+:1:! S+-! -;A;=.61.+78! B0.G0! .7G$#=;=! G+:1! ;:1.A61;:! S+-! S+#-! ,06:;:! +S! B+-N!
`6::;::A;718! 6G1.<;! -;A;=.61.+78! ,6::.<;! -;A;=.61.+78! 67=! G$+:#-;aK! ! M+! G6$G#$61;! 6! <6$#;! S+-! 10.:!
,6-6A;1;-8!B;!:#AA;=!10;!-;,+-1;=!<6$#;:!S+-!:.A.$6-!,-+F;G1Y,06:;!G+:1!=6168!6G-+::!;6G0!+S!10;!S.<;!
G$6::;:! -;,+-1;=! `-;S;-! 1+!T6-1.7:+7!=.:G#::.+7!,-+<.=;=! S+-!E6-6A;1;-!]aK! !R;! 10;7!:#Q1-6G1;=! 10;!
#7.1!G+:1!.7G#--;=!1+!=61;!S-+A!10;!1+16$!;:1.A61;=!#7.1!G+:1!,;-!,-+F;G18!67=!=.<.=;=!Q%!10;!1+16$!#7.1!G+:1!
,;-!,-+F;G18!1+!;:1.A61;!6!<6$#;!+S!(Dj!S+-!10;!S-6G1.+7!+S!,-+F;G1!B+-N!7+1!%;1!.7G#--;=K!

3.8 Summary of Input Variables 

9!:#AA6-%!+S!<6$#;:!#:;=!S+-!10;!:;<;7!.7=;,;7=;71!,6-6A;1;-:!.7!10;!3*2!G6$G#$61.+7!.:!,-+<.=;=!.7!
M6Q$;! IYHK! ! MB+! .A,+-1671! ,+.71:! :0+#$=! Q;! -;G+/7.P;=!B0;7! -;<.;B.7/! 10.:! .7S+-A61.+7K! ! W.-:18! 10;!
<6$#;:! :0+B7! 6-;! 6:Y-;,+-1;=! +-! G6$G#$61;=! S-+A! 10;! -;S;-;7G;=! ,#Q$.:0;=! =616! :+#-G;:! +-! .71;-76$!
2345! =616K! ! 9:! .71-+=#G;=! .7! 4;G1.+7! JK'8! 6! G-.1.G6$! 6:,;G1! +S! +#-! -;:;6-G0! .7<+$<;=! 6::./7.7/! 6!
-;$.6Q.$.1%! .7=;d! 1+!;6G0!+S! 10;:;!<6$#;:! 1061!6GG+#71:! S+-! .70;-;71!=.SS;-;7G;:! .7! -;$.6Q.$.1%K! !4;G+7=8!
-610;-!1067!G6$G#$61.7/!6!B;./01;=!+-!-;,-;:;7161.<;!<6$#;!S+-!;6G0!,6-6A;1;-8!B;!G+A,.$;=!6$$!<6$#;:!
:.A#$167;+#:$%!1+!=;-.<;!6!=.:1-.Q#1.+7!+S!,+1;71.6$!-;:#$1:!<.6!6!T+71;Y*6-$+!,-+G;=#-;K!!LS!B;!:;$;G1;=!
:,;G.S.G! <6$#;:! +-! 6! A;67! <6$#;! S+-! ;6G0! ,6-6A;1;-8! B;! B+#$=! 06<;! .71-+=#G;=! 6! $;<;$! +S! Q.6:K!!
9$1;-761.<;$%8!10;!T+71;Y*6-$+!6,,-+6G0!B;!.A,$;A;71;=!S+-!10;!3*2!G6$G#$61.+7!-;=#G;:!10;!,+1;71.6$!
S+-!Q.6:K!!4;G1.+7!(K'!,-;:;71:!10;!10;+-%!67=!A;10+=+$+/%!#:;=!1+!=;-.<;!67!3*2!=.:1-.Q#1.+7!#:.7/!6$$!
+S!10;!6<6.$6Q$;!<6$#;:!:0+B7!.7!M6Q$;!IYH8!6$+7/!B.10!10;.-!6::+G.61;=!-;$.6Q.$.1%!.7=.G;:K!!4;G1.+7!VK'!
,-+<.=;:!6!:;7:.1.<.1%!676$%:.:!1+!6::;::!10;!.A,6G1!+S!6::#A,1.+7:!#:;=!.7!.71;-,-;1.7/!:+#-G;!=616K!
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Table 3-4 
Summary of Values for Input Variables 

Data Source/Parameter 
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NCE Parameter:  C D E K O Q AA 
32LRE**!`&'''a! !! !! !! (&j! !! !! !!
32LRE**!`&''Ia! !! !! !! (Hj! !! JJK(j! !!
2E9!]_4M!`&''Ha! HH(8''&! HJ'8VUC! IJV8&(C! !! !! !! !!
2O5!`&''(a! (IC8V&I! !! !! !! !! !! !!
R.$:+7!`&''&a! !! !! !! !! fJDH8U&'! !! !!
X9]!`&''&a! HJV8D'&! !! &VD8CVC! !! fUU8'''! !! !!
94M4RT]!`&''Ha! !! !! !! !! fJ''8&JD! !! !!
2E9!`JCCUaJ! !! !! !! !! !! ! !!
Z;$$;-!_*4[!`JCCUa! !! !! !! !! fII(8'''! IIj! !!
2345!M-#:1!W#7=!`&''(a! ('D8&HI! !! &(J8IVH! !! fJIV8'VC! !! !!
2345!_4!O616!`&''(a! !! !! !! D(j! f&(J8JU&! &Dj! HHj!
T6-1.7:+7!`&'''a! !! !! !! !! f&U'8'''! HHj! (Dj!
R.$:+7!`&''Ha! !! !! !! !! fJCC8'VC! &&j! !
3+1;:?!
3*2!q!361.+7B.=;!*+:1!2e#61.+7!
5;S;-!1+!-;S;-;7G;!$.:1!S+-!S#$$!G.161.+7:!
5;S;-!1+!,6-6A;1;-!=.:G#::.+7!S+-!S#$$!=;:G-.,1.+7:!
J!c6$#;!+S!ICj!,-+<.=;=!S+-!G+:1:!611-.Q#16Q$;!1+!TM[2!B6:!Q6:;=!+7!.7:#SS.G.;71!=616K!!4+#-G;?!_K4K!2E98!]SS.G;!+S!
4+$.=!R6:1;!67=!2A;-/;7G%!5;:,+7:;!`]255a8!"67#6-%!JCCU8!TM[2!W6G1!40;;1!r&K!5;A;=.61.+7!+S!TM[2!
*+716A.761;=!4+.$!67=!X-+#7=B61;-!
!
!
!
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4.0  INTERNAL ENSR DATA 

]#-! 6,,-+6G0! 1+! ;:1.A61.7/! 10;! 3*2! S+-! ^_4M! :.1;! -;$;6:;:! B.10! TM[2! .7G$#=;=! :#,,$;A;71.7/!
,#Q$.:0;=!:+#-G;!=616!B.10!.71;-76$!2345!=616K!!R;!A6.716.7!1B+!1%,;:!+S!=616:;1:!1061!B;-;!#:;=!1+!
G+A,$;A;71! 10;! .7S+-A61.+7! +Q16.7;=! S-+A!,#Q$.:0;=! =616! :+#-G;:?! ! 1-#:1! S#7=! -;G+-=:! 67=! ,-+F;G1Y
:,;G.S.G!=616K!!M0;!A;10+=:!#:;=!1+!G+A,.$;!67=!6,,$%!10;:;!=616:;1:!6-;!=;:G-.Q;=!.7!10;!S+$$+B.7/!
:#Q:;G1.+7:K!!

4.1 ENSR Trust Fund Records 

2345i:! 1-#:1! S#7=! -;G+-=:! 6-;! Q6:;=! +7! /;7;-6$! 1-#:1! S#7=! .7S+-A61.+7! G+$$;G1;=! Q%! +#-!
g5;.AQ#-:;A;71!T676/;A;71!X-+#,8h!6!=;=.G61;=!1;6A!B0+:;!:+$;!Q#:.7;::!.:!10;!G+A,.$61.+7!67=!
:#QA.116$!+S!^_4M!M-#:1!W#7=!-;.AQ#-:;A;71!G$6.A:K!!M0;!1-#:1!S#7=!.7S+-A61.+7!#:;=!.7!+#-!;<6$#61.+7!
B6:! Q6:;=! +7! -;:,+7:;:! 1+! 6! "67#6-%! &''(! e#;:1.+776.-;! ,;-16.7.7/! 1+! 10;! I-=! 67=! H10! e#6-1;-! +S!
G6$;7=6-! %;6-! &''HK! ! M-#:1! S#7=! .7S+-A61.+7! -;/6-=.7/! 10;! 7#AQ;-! +S! 6G1.<;! 67=! G$+:;=! ^_4M! :.1;!
-;$;6:;:!67=!10;!6<;-6/;!G+:1!1+!G$+:#-;!B;-;!G+A,.$;=!S+-!#:;!.7!10;!3*2K!!M6Q$;!IYJ!:#AA6-.P;:!
10.:!.7S+-A61.+7!S-+A!2345!1-#:1!S#7=!-;G+-=:K!

Table 4-1 
ENSR Trust Fund Records 

Parameter Value Comments 

3#AQ;-!+S!9G1.<;!`5;/.:1;-;=a!_4M:! CVU8UJ&! [6:;=!+7!-;:,+7:;:!S-+A!IH!:161;:K!3+!-;:,+7:;!
S-+A!9Z8!\L8! L98!Zb8!T98!TL8!T48!TM8!328!3\8!
3"8!3b8!3O8!]58!4O!67=!RbK!

3#AQ;-!+S!^_4M!4.1;!5;$;6:;:! &((8UDC! [6:;=!+7!-;:,+7:;:!S-+A!IV!:161;:K!3+!-;:,+7:;!
S-+A! 9Z8! \L8! L98! Zb8!TL8! T48!TM8! 328! 3"8! 3b8!
3O8!]58!4O!67=!RbK!

3#AQ;-!+S!5;A;=.61;=!`*$+:;=a!
^_4M!4.1;!5;$;6:;:!

&(J8IVH! [6:;=!+7!-;:,+7:;:!S-+A!I&!:161;:K!3+!-;:,+7:;!
S-+A!9Z8!*M8!\L8! L98! Zb8!T98!TL8!T48!TM8!328!
3\8!3"8!3b8!3O8!]58!4O8!M3!67=!RbK!

2:1.A61;=!5;A;=.61.+7!*+:1!,;-!
^_4M!4.1;!5;$;6:;!

fJIV8'VC! [6:;=! +7! B;./01;=! -;:,+7:;:! S-+A! IJ! :161;:K!!
3+!-;:,+7:;!S-+A!9Z8!*M8!\L8!LO8!L98!Zb8!TL8!T48!
TM8!328!3"8!3b8!3O8!]58!5L8!4O8!M38!c98!Rc!
67=!RbK!

!
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4.2 ENSR Project Data 

2345!,-+<.=;:!-;A;=.61.+7!:;-<.G;:!1+!10;!,;1-+$;#A!.7=#:1-%!10-+#/0+#1!10;!_K4K!67=!.71;-761.+76$$%K!!
W+-!10.:!-;:;6-G08!B;!G+A,.$;=!:.1;!=616!67=!6::+G.61;=!G+:1:!.7!10;!,-+F;G1!-;G+-=:!S-+A!:;<;-6$!+S!+#-!
_4!-;16.$!,;1-+$;#A!G$.;71:K!!!

4.2.1 Site Information Query 

M+! =;<;$+,! 10;! 2345! ,-+F;G1! =616Q6:;! S+-! -;16.$! ,;1-+$;#A! G$.;71:8! 6! G+A,-;0;7:.<;! $.:1! +S! G$+:;=!
^_4M!:.1;:!S+-!+#-!10-;;!$6-/;:1!-;16.$!,;1-+$;#A!G$.;71:!B6:!=;<;$+,;=K!!M0;!$.:1!.7G$#=;=!6$$!G#--;71!+-!
S+-A;-!-;16.$!,;1-+$;#A!S6G.$.1.;:8!61!B0.G0!6!/6:+$.7;!-;$;6:;!06=!Q;;7!=;1;G1;=8!67=!10;!:.1;!06=!Q;;7!
G$+:;=!B.10.7!10;!,6:1!J'!%;6-:K!!M0;!e#;-%!:,677;=!6!<6-.;1%!+S!/6:+$.7;Y.A,6G1;=!^_4M!:.1;:8!:161;:8!
67=!-;/#$61+-%!G$.A61;:K!

9!,-;$.A.76-%!:G-;;7.7/!B6:!G+A,$;1;=!+S!10;!.7.1.6$!$.:1!1+!;7:#-;!1061!;6G0!,-+F;G1!B6:!6::+G.61;=!B.10!
6!^_4M!67=!1061!10;!-;$;6:;!B6:!611-.Q#16Q$;!1+!/6:+$.7;K!!E-+F;G1:!;$.A.761;=!=#-.7/!10.:!,-;$.A.76-%!
:G-;;7.7/!.7G$#=;=!7+7Y/6:+$.7;!^_4M!:.1;:8!A.7+-!:#-S6G;!:,.$$:8!=.:,;7:;-!G+$$.:.+7:8!67=!A.7+-!:+.$!
.::#;:!6::+G.61;=!B.10!,.,.7/!#,/-6=;:K! !]7G;! 10;! S.76$! $.:1!B6:!:G-;;7;=8!6!&(Ye#;:1.+7!e#;-%!B6:!
=.:1-.Q#1;=!1+!10;!2345!E-+F;G1!T676/;-!A+:1!S6A.$.6-!B.10!;6G0!,6-1.G#$6-!,-+F;G1K!!E-+F;G1!T676/;-:!
-;:,+7=;=!1+!10;!e#;-%8!67=!10;! .7S+-A61.+7!B6:!#,$+6=;=!.71+!6!:;6-G06Q$;!,-+F;G1!=616Q6:;K! !M0;!
.7S+-A61.+7! .7G$#=;=! =616! S+-! TM[2! 67=! +10;-! /6:+$.7;! G+7:1.1#;71:8! .7G$#=.7/! Q;7P;7;8! 1+$#;7;8!
;10%$Q;7P;7;8!67=!d%$;7;:!`[M2oaK!!M0;!e#;:1.+776.-;!6$:+!.7G$#=;=!:,;G.S.G!e#;:1.+7:!-;/6-=.7/!10;!
;SS;G1!+S!TM[2!+7!:.1;!G$+:#-;!G+:1:K!!9!G+,%!+S!10;!e#;:1.+776.-;!.:!,-+<.=;=!6:!W./#-;!HYJK!

4.2.2 Evaluation of Compiled Results 

M0;!G+A,.$;=!,-+F;G1!=616Q6:;!.7G$#=;=!6!1+16$!+S!JII!:.1;:!S-+A!&'!:161;:!-;,-;:;71.7/!10;!3+-10;6:1!
`T6.7;8! 3;B! \6A,:0.-;8! T6::6G0#:;11:8! *+77;G1.G#18! 50+=;! L:$67=a8! T.=Y91$671.G! 67=! 4+#10;6:1!
`3;B! ";-:;%8! O;$6B6-;8! T6-%$67=8! E;77:%$<67.68! R;:1! c.-/.7.68! c.-/.7.68! 3+-10! *6-+$.76a8! T.=B;:1!
`L$$.7+.:8! L7=.6768! R.:G+7:.7a8! 4+#10B;:1! `_1608! 9-.P+76a! 67=! R;:1! *+6:1! `*6$.S+-7.68! ]-;/+78!
R6:0.7/1+7aK!!M0;:;!:161;:!;7S+-G;!6!<6-.;1%!+S!-;/#$61.+7:8!.7G$#=.7/!10+:;!B.10!67=!B.10+#1!:,;G.S.;=!
TM[2!G$;67Y#,!:167=6-=:8!67=!:+A;!B0.G0!6$$+B!-.:NYQ6:;=!G$+:#-;:K!!M0;!JII!:.1;:!:,677;=!6!-67/;!
+S! G06-6G1;-.:1.G:8! .7G$#=.7/! :.1;:!B.10! 67=!B.10+#1!TM[28! :.1;:! 1061! .A,6G1;=! 7;6-Q%!=-.7N.7/!B61;-!
:#,,$.;:8! 67=! :.1;:! 1061! B;-;! G$+:;=! <.6! 6G1.<;! +-! ,6::.<;! `.K;K8! A+7.1+-;=! 761#-6$! 611;7#61.+7a!
-;A;=.61.+7K!

!
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Figure 4-1 
ENSR Project Database Questionnaire 
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4.2.3 Development of Internal Cost Estimate 

W+-!;6G0!+S!10;!JII!:.1;:!:+$.G.1;=!S+-!10;!e#;:1.+776.-;8!67!;:1.A61;=!:.1;!G$+:#-;!G+:1!B6:!-;,+-1;=!Q%!
10;! 2345! E-+F;G1! T676/;-K! ! M0.:! ;:1.A61;! .7G$#=;=! G+:1:! 6::+G.61;=! B.10! 10;! .7<;:1./61.+7! 67=!
-;A;=.61.+7! +S! 10;! =+G#A;71;=! -;$;6:;K! ! 9S1;-! G+A,.$.7/! 10;! G+:1! =6168! +#-! ,-+F;G1! :161.:1.G.67!
.71;-,-;1;=!10;! .7S+-A61.+7!Q%!6,,$%.7/!6! $+/Y1-67:S+-A61.+7!1+! .=;71.S%!:161.:1.G6$!+#1$.;-:K! ! L7!/;7;-6$8!
10;! -;,+-1;=! G+:1:!B;-;! B;$$! =;:G-.Q;=! Q%! 6! $+/7+-A6$! ,-+Q6Q.$.1%! =.:1-.Q#1.+7K! ! \+B;<;-8! 10;! 10-;;!
0./0;:1!-;,+-1;=!G+:1:!`;6G0!/-;61;-!1067!fJ!A.$$.+7a!=.<;-/;=!S-+A!10;!$+/Y7+-A6$!,-+Q6Q.$.1%!:1-6./01!
$.7;!S.1K! !9S1;-!=.:G#::.+7:!B.10!10+:;!E-+F;G1!T676/;-:8!B;!=;1;-A.7;=!1061!10;!G+:1:!S+-! 10+:;!10-;;!
:.1;:! B;-;! =-.<;7! Q%! 6! G+AQ.761.+7! +S! [M2o! G+716A.761.+78! $.1./61.+78! 67=! 10.-=Y,6-1%! .7<+$<;A;71K!!
[6:;=!+7!10.:!.7S+-A61.+7!67=!10;!7+7Y$.7;6-!S.1!-;$61.<;!1+!10;!+10;-!=616!,+.71:8!B;!G+7:.=;-;=!10;:;!
<6$#;:!1+!Q;!+#1$.;-:K!!M0;!-;A6.7.7/!JI'!:.1;:!B;-;!#:;=!S+-!.71;-76$!G+:1!;:1.A61.+7K!

9$10+#/0! 10;!2345!.71;-76$!=616:;1! .:! $.A.1;=!-;$61.<;! 1+!,#Q$.:0;=!=616!:+#-G;:! 1061!:,67!6!/-;61;-!
7#AQ;-!+S!:.1;:!6G-+::!10;!_K4K8!:;<;-6$!.71;-;:1.7/!+Q:;-<61.+7:!+S!+#-!.71;-76$!=616:;1!,-+<.=;!:+A;!
.7:./01!+7!TM[2!-;A;=.61.+7!G+:1:K! !]Q:;-<61.+7:! S-+A! 10;!2345! .71;-76$!=616:;1!6-;! $.:1;=!Q;$+B8!
67=!6!S#$$!G+:1!:#AA6-%!.:!,-+<.=;=!.7!M6Q$;!HY&K!

!! *$+:#-;!G+:1:!S+-!:.1;:!B0;-;!TM[2!B6:!=;1;G1;=!`fJC&Za!B;-;!0./0;-!1067!G+:1:!61!:.1;:!
B0;-;!TM[2!B6:!7+1!=;1;G1;=!`fJ(JZaK! !9<;-6/;!G$+:#-;!G+:1:!6,,;6-! 1+! .7G-;6:;!B.10!
=;G-;6:;=!TM[2!G+7G;71-61.+7:!`Q6:;=!+7!A6d.A#A!TM[2!G+7G;71-61.+7:aK!!!

!! O-.7N.7/! B61;-! .A,6G1:! Q%! TM[2! 6,,;6-! 1+! .7G-;6:;! A;67! G$+:#-;! G+:1:! `f&UVZ! S+-!
.A,6G1;=!:.1;:!G+A,6-;=!1+!fJVVZ!S+-!:.1;:!B.10!7+!=-.7N.7/!B61;-!.A,6G1:aK!!M0.:!:;;A:!1+!
Q;!=#;!1+!.7G-;6:;=!-;A;=.61.+7!G+:1:!:.7G;!G$+:#-;!G+:1:!S+-!6G1.<;!-;A;=.61.+7!:.1;:!B.10!
=-.7N.7/!B61;-!.A,6G1:!`fIIVZa!B;-;!:./7.S.G671$%!/-;61;-!1067!S+-!-;A;=.61.+7!:.1;:!B.10+#1!
=-.7N.7/!B61;-!.A,6G1:!`f&'JZaK!

!! 9G1.<;! -;A;=.61.+7! :.1;:! 06=! 10;! 0./0;:1! G$+:#-;! G+:1:8! S+$$+B;=! Q%! -.:NYQ6:;=! G$+:#-;:K!!
*$+:#-;! G+:1:! S+-! 6G1.<;! -;A;=.61.+7! +S! :.1;:!B.10!TM[2! 6<;-6/;=! f&&'Z8! G+A,6-;=! 1+!
f&'IZ! S+-! -;A;=.61.+7! +S! :.1;:! B0;-;! TM[2! B6:! 7+1! =;1;G1;=! .7! 10;! /-+#7=B61;-K!!
4.A.$6-$%8!G+:1:!S+-!-.:NYQ6:;=!G$+:#-;!B.10!TM[2!6<;-6/;=!fJJCZ8!G+A,6-;=!1+!fJIDZ!S+-!
-.:NYQ6:;=!G$+:#-;!B0;-;!TM[2!B6:!7+1!=;1;G1;=!.7!10;!/-+#7=B61;-K!

4.2.4 Quality Assurance Review 

M+! ;<6$#61;! 10;! e#6$.1%! +S! 10;! .71;-76$! =616! G+A,.$;=! S-+A! 2345! E-+F;G1! T676/;-:8! B;! -67=+A$%!
:;$;G1;=!6!:6A,$;!:.P;!+S!&(!,-+F;G1:!S-+A!10;!=616Q6:;!+S!JII!,-+F;G1:K!!W+-!;6G0!+S!10;!&(!,-+F;G1:8!
+#-! TM[2! -;:;6-G0! 1;6A! -67=+A$%! G+7S.-A;=! 10;! E-+F;G1! T676/;-! -;:,+7:;:! 1+! JJ! +S! 10;! &(!
e#;:1.+7:! 1061!B;-;! G-.1.G6$! 1+! 10;! =;<;$+,A;71! +S! +#-! .71;-76$! G+:1! ;:1.A61;K! ![6:;=! +7! 10;! e#6$.1%!
6::#-67G;!-;<.;B8!7+!;--+-:!B6--671.7/!6!-;Y;<6$#61.+7!+S!=616!B;-;!.=;71.S.;=K!
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Table 4-2 
Summary of Internal ENSR Remediation Cost Data 

StateJ Minimum 
Arithmetic 
Average Median Maximum 

Number of 
Projects 

9-.P+76! fIUU8('U fHCD8DVH fHCD8DVH fV'D8'JC! &!

*6$.S+-7.6! f&J8JUH fJHH8V(U fJJI8DVJ fHJU8VI(! JV!

*+77;G1.G#1! fJ(H8UV' fJ(H8UV' fJ(H8UV' fJ(H8UV'! J!

O;$6B6-;! f(IU8(UJ f(IU8(UJ f(IU8(UJ f(IU8(UJ! J!

L$$.7+.:! fV(8'CV fJCV8&JV fJCH8&&I fIC&8UI(! V!

L7=.676! fH(8'VI f&DI8(VD fJUI8IJ& fC'&8&(I! V!

T6::6G0#:;11:! fJ'8H'' fJHC8H(' fCI8CJ( fUHJ8JC(! IJ!

T6-%$67=! f&J8CU& f&J8CU& f&J8CU& f&J8CU&! J!

T6.7;! fI8DUD fU(8DJC f(8&H( fU'&8D'D! J&!

3+-10!*6-+$.76! f&(C8CD& fIV(8((' fIV(8((' fHDJ8J&U! &!

3;B!\6A,:0.-;! fJC8HIU fHI8H(' f&J8'I' fJII8C(U! (!

3;B!";-:;%! fJ'H8&V& f&'U8CJH f&'U8CJH fIJI8(V(! &!

]-;/+7! fJD8VIH f(V8(D' f(V8(D' fC(8('(! &!

E;77:%$<67.6! fDVV8DHI fDVV8DHI fDVV8DHI fDVV8DHI! J!

50+=;!L:$67=! f(H&8ID( f(H&8ID( f(H&8ID( f(H&8ID(! J!

_160! fH&H8UUU fH&H8UUU fH&H8UUU fH&H8UUU! J!

c.-/.7.6! fH8VIC fJVD8'U( f(H8DIC f(CH8ICI! JH!

R6:0.7/1+7! f(D8'DU f&J(8U&& fJIU8U(C fH(J8(I'! I!

R.:G+7:.7! fJ'(8HHC f&ID8&D' f&''8UV( fHVC8&D'! J(!

R;:1!c.-/.7.6! fIV8('& fJJU8D&D fUI8CC' fIVV8CJ&! U!

Nationwide $3,787 $178,574 $109,018 $902,253 130 

3+1;:?!
J!M0.:!16Q$;!.7G$#=;:!_K4K!:161;:!B0;-;!2345!06:!,-+F;G1!:.1;:!S+-!.1:!-;16.$!,;1-+$;#A!B+-N!e#;-.;=!S+-!10.:!
-;:;6-G0k!7+!:161;:!B;-;!:,;G.S.G6$$%!;dG$#=;=K!
!

!
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5.0  STATISTICAL ANALYSIS 

c6$#;:!S+-!10;!.7,#1!,6-6A;1;-:!.7!10;!361.+7B.=;!*+:1!2e#61.+7!`3*2a!,-;:;71;=!.7!4;G1.+7!&K'!:0+B!
6!<6-.61.+7!B.10.7!10;!/-+#,!+S!=616!:+#-G;:K!!L7!6==.1.+78!10;-;!.:!6!=.SS;-;7G;!Q;1B;;7!10;!-;$.6Q.$.1%!+S!
10;:;!=616!:+#-G;:K! ![+10! S6G1+-:!G+71-.Q#1;! 1+! 10;!#7G;-16.71%! .7! 10;! .7,#1!,6-6A;1;-:! S+-! 10;!3*2K!!
M0-+#/0! 10;! 6==.1.+7:! 67=! A#$1.,$.G61.+7:! .7! 10;! 3*28! 10.:! #7G;-16.71%! .:! ,-+,6/61;=! 1+! 10;! S.76$!
;:1.A61;!+S!10;!761.+7B.=;!G+:1K!

5.1 Uncertainty Propagation 

LS! 1B+! -67=+A!<6-.6Q$;:!6-;!6==;=8! 10;!A;67! <6$#;!+S! 10;.-! :#A! .:!;e#6$! 1+! 10;! :#A!+S! 10;.-!A;67!
<6$#;:K!!M0;!:167=6-=!=;<.61.+7!+S!10;!:#A!.:!;e#6$!1+!10;!:e#6-;!-++1!+S!10;!:#A!+S!10;!:e#6-;:!+S!10;!
:167=6-=!=;<.61.+7:!+S! 10;! 1B+! -67=+A!<6-.6Q$;:K! ! LS! 1B+! -67=+A!<6-.6Q$;:!6-;!A#$1.,$.;=8! 10;!A;67!
<6$#;!+S!10;.-!,-+=#G1!.:!;e#6$!1+!10;!,-+=#G1!+S!10;.-!A;67:K!!M0;!;e#61.+7!S+-!10;!:167=6-=!=;<.61.+7!+S!
10;!,-+=#G1!.:!A+-;!G+A,$;d!67=!.:!/.<;7!Q%?!

)15())(( 222222 ""##$ BABA BAC %%% !

R0;-;!

9!q!A;67!+S!-67=+A!<6-.6Q$;!g6h!
[!q!A;67!+S!-67=+A!<6-.6Q$;!gQh!
!9!q!:167=6-=!=;<.61.+7!+S!-67=+A!<6-.6Q$;!g6h!
![!q!:167=6-=!=;<.61.+7!+S!-67=+A!<6-.6Q$;!gQh!
!*!q!:167=6-=!=;<.61.+7!+S!10;!,-+=#G1!+S!-67=+A!<6-.6Q$;:!g6h!67=!gQh!
!
"#:1!N7+B.7/! 10;!A;67!67=!:167=6-=!=;<.61.+7!+S! 10;!G+:1!;:1.A61;!=+;:!7+1!6$$+B!+7;! 1+!:,;G.S%!6!
S-;e#;7G%!=.:1-.Q#1.+7!S+-!10.:!+#1,#1!<6-.6Q$;K!!W+-!;d6A,$;8!+7;!A6%!B671!1+!N7+B!10;!,-+Q6Q.$.1%!1061!
10;!G+:1!;:1.A61;!;dG;;=:!6!G;-16.7!<6$#;K!!M0;!+#1,#1!<6-.6Q$;!S-;e#;7G%!=.:1-.Q#1.+7!B.$$!=;,;7=!#,+7!
10;!.7,#1!<6-.6Q$;!S-;e#;7G%!=.:1-.Q#1.+7:K!

5.2 Monte-Carlo Analysis 

M+!=;1;-A.7;!10;!G#A#$61.<;!S-;e#;7G%!=.:1-.Q#1.+7!+S!10;!G+:1!;:1.A61;!+#1,#1!<6-.6Q$;8!6!T+71;Y*6-$+!
676$%:.:!B6:!,;-S+-A;=K!!W+-!;6G0!:1;,!+S!10;!T+71;Y*6-$+!,-+G;=#-;!6!:;1!+S!.7,#1!,6-6A;1;-!<6$#;:!
.:! G0+:;7! 61! -67=+A! S-+A! 10;! .7,#1! ,6-6A;1;-! S-;e#;7G%! =.:1-.Q#1.+7:K! ! R.10! ;6G0! :;1! +S! .7,#1!
,6-6A;1;-:8!10;!G+:1!+#1,#1! .:!G6$G#$61;=!67=!:6<;=K!!M0.:!,-+G;=#-;!.:!-;,;61;=!J''8'''!1.A;:!67=!
10;!G+:1!+#1,#1!<6$#;:!6-;!:+-1;=!S-+A!$+B;:1!1+!0./0;:1!1+!=;<;$+,!6!G#A#$61.<;!S-;e#;7G%!=.:1-.Q#1.+7!
+S! <6$#;:K! ! M0.:! T+71;Y*6-$+! 676$%:.:! B6:! ,;-S+-A;=! #:.7/! 10;! s5L4Z! :+S1B6-;! `E6$.:6=;!
*+-,+-61.+78!c;-:.+7!HK(KH8!4167=6-=!2=.1.+7aK!!M0;!:+S1B6-;!.:!67!g6==Y.7h!1+!T.G-+:+S1!2dG;$K!
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5.3 Data Source Reliability and Scoring 

M+!e#671.S%!10;!-;$.6Q.$.1%!+S!6<6.$6Q$;!=616!:+#-G;:8!6!:G+-.7/!6,,-+6G0!B6:!=;<;$+,;=!1061!6::./7:!6!
-;$61.<;!-67N.7/!+S!J!1+!(!`B.10!(!Q;.7/!10;!A+:1!-;$.6Q$;a!#:.7/!10;!S+$$+B.7/!=616!:+#-G;!S6G1+-:?!

!! 3#AQ;-!+S!:161;:!.7G$#=;=!.7!10.:!:+#-G;!`&Cj!B;./01.7/a!

!! 3#AQ;-!+S!:.1;:!.7G$#=;=!.7!10.:!:+#-G;!`&Cj!B;./01.7/a!

!! E#Q$.G61.+7!%;6-!`&Cj!B;./01.7/a!

!! 9#10+-!6SS.$.61.+7k!,#Q$.G!+-!,-.<61;!`:G6$;!+S!J!1+!&k!JIj!B;./01.7/a!

W./#-;! (YJ! ,-;:;71:! 10;! -;$61.<;! -;$.6Q.$.1%! 6::./7;=! 1+! ;6G0! +S! 10;! J&! 6<6.$6Q$;! =616! :+#-G;:! 6S1;-!
6,,$%.7/! 10.:!6,,-+6G0K! !9! 1+16$! :G+-;! .:!G+A,#1;=! S+-!;6G0!=616!:+#-G;K! !9==.1.+76$!=;16.$! S+-!;6G0!
:+#-G;!.:!,-+<.=;=!.7!M6Q$;!(YJK!

5.4 Example Calculation 

9:!,-;<.+#:$%!=;:G-.Q;=8!10;!T+71;Y*6-$+!,-+G;=#-;!A.7.A.P;:!,+1;71.6$!Q.6:!Q%!-67=+A$%!G+AQ.7.7/!
.7,#1! <6-.6Q$;:! .71+! 10;!3*2!G6$G#$61.+7K! ![6:;=!+7! 10;!7#AQ;-!+S!,6-6A;1;-:! .7! 10;!3*28!67=! 10;!
7#AQ;-!+S!<6$#;:!S+-!;6G0!,6-6A;1;-8! 10;-;!6-;!&8UU'!,+::.Q$;!G+AQ.761.+7:!S+-! 10;!S.76$!-;:#$1K! !97!
;d6A,$;!+S!+7;!,+::.Q$;!G+AQ.761.+7!.:!,-+<.=;=!Q;$+B8!B0.G0!.:!#:;S#$!1+!:;;!0+B!10;!3*2!.:!6,,$.;=K!!
M0;!-;$.6Q.$.1%!.7=.G;:!=.G161;!10;!,-+Q6Q.$.1%!+S!,6-1.G#$6-!<6$#;:!Q;.7/!:;$;G1;=!.7!10;!J''8'''Y.1;-61.+7!
T+71;Y*6-$+!-#7K!!LS!=;:.-;=8!.7=.<.=#6$!:161;:!G+#$=!#:;!:161;Y:,;G.S.G!.7S+-A61.+7!S+-!10;!.7,#1!<6-.6Q$;:!
1+!;:1.A61;!10;!G+:1!S+-!-;A;=.61.+7!+S!;d.:1.7/!^_4M!:.1;:!.7!6!,6-1.G#$6-!:161;K!

3*2!q!`\!t!Xl99a!l!Z!l!4!
!
! !\!q!*!u!O!
! !!!!q!HH(8''&!u!HJ'8VUC!`2E9!]_4M8!&''Ha!
! !!!!q!IH8IJI!
!
!!! !X!q!O!u!2!
! !!!!!q!HJ'8VUC!u!IJV8&(C!`2E9!]_4M8!&''Ha!
! !!!!!q!CH8HI'!
!
! 99!q!(Dj!`T6-1.7:+78!&'''a!
!
! !!Z!q!(Hj!`32LRE**8!&''Ia!
!
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! !!4!q!]!l!>!
! !!!!!q!fJCC8'VC!l!&&j!`R.$:+78!&''Ha!
! !!!!!q!fHH8&I'!
!
3*2!q!`\!t!Xl99a!l!Z!l!4!
!!! !q!vIH8IJI!t!`CH8HI'!l!'K(Daw!l!'K(H!l!fHH8&I'!
! !q!f&K'U!Q.$$.+7!
!

5.5 Input Parameter Distributions 

W+-! 10;!T+71;Y*6-$+! 676$%:.:8! 6! =.:G-;1;! ,-+Q6Q.$.1%! =.:1-.Q#1.+7! B6:! :;$;G1;=! S+-! ;6G0! +S! 10;! .7,#1!
,6-6A;1;-:K!!W+-!;6G0!,6-6A;1;-!6!7#AQ;-!+S!<6$#;:!6-;!6<6.$6Q$;!S-+A!6A+7/!10;!J&!=616!:+#-G;:K!!
M0;!,-+Q6Q.$.1%!+S!G0++:.7/!+7;!+S! 10;:;!<6$#;:!=#-.7/!67! .1;-61.+7!+S! 10;!T+71;Y*6-$+!,-+G;=#-;! .:!
,-+,+-1.+76$!1+!10;!-;$.6Q.$.1%!:G+-;!=.:G#::;=!;6-$.;-!.7!10.:!:;G1.+7K!!M0;!,-+Q6Q.$.1%!+S!:;$;G1.7/!;6G0!+S!
10;! ,+::.Q$;! .7,#1! <6$#;:! .:! .$$#:1-61;=! .7! W./#-;:! (Y&! 1+! (YDK! ! 3+1;! 1061! 6! =.:1-.Q#1.+7! S./#-;! .:! 7+1!
,-;:;71;=!S+-!10;!g5;A;=.61.+7!L7.1.61;=h!.7,#1!<6-.6Q$;!Q;G6#:;!+7$%!+7;!<6$#;!B6:!6<6.$6Q$;K!

5.6 Output Parameter Distribution 

W-+A!J''8'''!.1;-61.+7:!+S!10;!T+71;Y*6-$+!,-+G;=#-;8!6!=.:1-.Q#1.+7!+S!10;!G+:1!B6:!=;1;-A.7;=K!!E-.+-!
1+! -#77.7/! 10;!,-+G;=#-;8! .1!B6:!=;1;-A.7;=! 1061!7+!:./7.S.G671!G+--;$61.+7!;d.:1;=!Q;1B;;7! 10;! .7,#1!
,6-6A;1;-:K!!4;$;G1;=!:161.:1.G:!+S!10;!/;7;-61;=!`A.=Y-67/;a!G+:1!=.:1-.Q#1.+7!6-;!/.<;7!.7!M6Q$;!(Y&8!
67=!6!=.:1-.Q#1.+7!/-6,0.G!.:!,-+<.=;=!.7!W./#-;!(YUK!

9:!,-;:;71;=8! 10;!=.:1-.Q#1.+7!/;7;-61;=!Q%! 10;!T+71;Y*6-$+!,-+G;=#-;!-;,-;:;71:! 10;!=.:1-.Q#1.+7!+S!
10;!A.=Y-67/;! <6$#;:! S+-! ;6G0! +S! 10;! .7,#1! <6-.6Q$;:K! ! 9! S#$$! =.:1-.Q#1.+7! +S! 6$$! :+#-G;! =616!B6:! 7+1!
,+::.Q$;8!/.<;7!1061!7+7;!+S!10;!,#Q$.:0;=!=616!:+#-G;:!,-+<.=;=!6!S#$$!=616!-67/;K!!M0;!,#Q$.:0;=!=616!
:+#-G;:!,-+<.=;=!+7$%!6<;-6/;8!A;678!A.7.A#A8!+-!A6d.A#A!<6$#;:8!B0.G0!;76Q$;=!10;!G6$G#$61.+7!+S!
6!A.=Y-67/;!<6$#;8!Q#1!7+1!10;!G6$G#$61.+7!+S!6!S#$$!:+#-G;Y=616!=.:1-.Q#1.+7K!
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Figure 5-1 
Source Data Reliability Indices 
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Table 5-1 
Reliability Index Basis 

Data Source/Criterion 
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32LRE**!`&'''a! (! (! &! &! JH!
32LRE**!`&''Ia! (! (! H! &! JV!
2E9!]_4M!`&''Ha! (! (! H! &! JV!
2O5!`&''(a! (! (! (! &! JD!
R.$:+7!`&''&a! J! &! I! J! D!
X9]!`&''&a! (! (! I! &! J(!
94M4RT]!`&''Ha! H! (! H! &! J(!
2E9!`JCCUaJ! J! J! J! &! (!
Z;$$;-!_*4[!`JCCUa! J! &! J! J! (!
2345!M-#:1!W#7=!`&''(a! H! (! H! J! JH!
2345!_4!O616!`&''(a! &! &! I! J! U!
T6-1.7:+7!`&'''a! J! J! &! J! (!
R.$:+7!`&''Ha! J! &! H! J! U!
3+1;:?!
3#AQ;-!+S!4161;:!L7G$#=;=!.7!O616:;1?!'YJ'!`Jak!JJY&'!`&ak!&JYI'!`Iak!IJYH'!`Hak!HJY('!`(a!
3#AQ;-!+S!4.1;:!L7G$#=;=!.7!O616:;1?!'Y('!`Jak!(JY(''!`&ak!('JY(8'''!`Iak!(8''JY('8'''!`Hak!x('8''J!`(a!
E#Q$.G61.+7nO616!b;6-?!JCCDYJCCU!`Jak!JCCCY&'''!`&ak!&''JY&''&!`Iak!&''IY&''H!`Hak!&''(Y,-;:;71!`(a!
9#10+-!9SS.$.61.+7?!,-.<61;!`Jak!,#Q$.G!`&a!

!
!
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Figure 5-2 
Number of Confirmed LUST Site Releases (Parameter C) 
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Figure 5-3 
Number of Closed LUST Site Releases (Parameter E) 
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Figure 5-4 
Fraction of LUST Site Releases with MTBE (Parameter K) 
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Figure 5-5 
Remediation Cost per LUST Site Release (Parameter O) 
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Figure 5-6 
Fraction of Remediation Costs Due to MTBE (Parameter Q) 
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Figure 5-7 
Fraction of Effort Not Yet Incurred For Ongoing Remediation (Parameter AA) 
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Table 5-2 
National Cost Summary Statistics 

Derived from Mid-range of Input Values 

Statistic Value (billion) 

(10!E;-G;71.$;! f'KHU!

T;=.67! f&K''!

T;67! f&KDV!

C(10!E;-G;71.$;! fDKD'!
!

Figure 5-8 
National Cost Distribution 

Derived from Mid-range of Input Values!
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6.0  SENSITIVITY ANALYSIS 

R0;7!611;A,1.7/!1+!;:1.A61;!6!G+:1!+S!10.:!A6/7.1#=;!61!6!761.+76$!:G6$;8!10;-;!6-;!A67%!6::#A,1.+7:!
67=! .71;-,-;161.+7:! -;e#.-;=K! ! M+! A6d.A.P;! 10;! ,-;G.:.+7! +S! 6! G+:1! ;:1.A61;8! .1! .:! 7;G;::6-%! 1+!
.7G+-,+-61;!6:!A#G0!,#Q$.G$%!6<6.$6Q$;! .7S+-A61.+7!6:!,+::.Q$;K! !\+B;<;-8!B.10! 10;!;dG;,1.+7!+S!+#-!
.71;-76$! 2345! =6168! 7+7;! +S! 10;! 6<6.$6Q$;! :+#-G;:! ,-+<.=;! #7=;-$%.7/! =616:;1:8! +-! 6! :161.:1.G6$!
=.:1-.Q#1.+7! +S! 10;.-! -;:#$1:K! !R.10! 10.:! $;<;$! +S! #7G;-16.71%8!A#G0! +S! 10;! ,#Q$.:0;=! =616! .:! :#QF;G1! 1+!
.71;-,-;161.+7K! ! W+-! ;d6A,$;8! 10;! Q6:.:! +S! 6<;-6/;! -;A;=.61.+7! G+:1:! -;,+-1;=! Q%! =.SS;-;71! :+#-G;:!
<6-.;=K! !M0;!fUU8'''!#7.1! G+:1! -;,+-1;=!Q%!X9]! `&''&a!G+#$=!Q;!=+A.761;=!Q%!^_4M!:.1;! -;$;6:;:!
B.10+#1!TM[28!B0;-;6:!10;!T6-1.7:+7!`&''Ha!#7.1!G+:1!+S!f&U'8'''!.:!-;S;-;7G;=!6:!Q;.7/!.7G$#:.<;!+S!
:.1;:!B.10!TM[2K!!M0;!:;$;G1.+7!+S!1061!,6-6A;1;-!6$+7;!06:!67!.A,6G1!+7!10;!S.76$!G+:1!-;:#$1K!

L7!6==.1.+7!1+!10;!<6-.;1%!+S!=616!:+#-G;:8!67=!G$6-.1%!+S!10;!Q6:.:!S+-!10;!-;,+-1;=!<6$#;:8!+10;-!S6G;1:!+S!
+#-! G6$G#$61.+7:! G67! $;6=! 1+! <6-.;=! .71;-,-;161.+7:!67=! -;:#$1:K! !O#-.7/! 10;!,;;-! -;<.;B!,-+G;::8!B;!
-;G;.<;=!:#//;:1.+7:!+S! .1;A:!1+!;<6$#61;! .7!6!:;7:.1.<.1%!676$%:.:K! !R;!G+AQ.7;=!10;:;!:#//;:1.+7:!
B.10! +#-! +B7! +Q:;-<61.+7:8! 67=! :;$;G1;=! 10-;;! =.SS;-;71! :G;76-.+:! 1+! S#-10;-! 6::;::K! ! M0;! S+$$+B.7/!
,6-6/-6,0:!,-;:;71!+#-!676$%:.:!+S!10;:;!:G;76-.+:8!67=!10;!-;:#$1:!6-;!:#AA6-.P;=!.7!M6Q$;!VY&K!

2$.A.761;!5;$.6Q.$.1%!L7=.G;:!

M0;!-;$.6Q.$.1%!S6G1+-:!B;-;!:;$;G1;=!6S1;-!G+A,.$61.+7!+S!10;!6<6.$6Q$;!=616!:+#-G;:K!!M0;!.71;71!+S!10;!
G#A#$61.<;! -;$.6Q.$.1%! :G+-;:! B6:! 1+! ;$.A.761;! ,+1;71.6$! Q.6:! .7! :;$;G1.7/! +7;! ,6-1.G#$6-! :+#-G;! +<;-!
67+10;-K! ! M0.:! 6,,-+6G0! 6,,;6-;=! 1+! 6::./7!/-;61;-!B;./01! 1+! $+B;-! <6$#;:K! ! W+-! ;d6A,$;8! 10;! #7.1!
G+:1:!:0+B7! .7!W./#-;!(Y(!-;<;6$! $+B;-!<6$#;:!S+-!X9]!`&''&a!67=!94M4RT]!`&''Ha!=6168!Q+10!+S!
B0.G0!-;G;.<;=!0./0!-;$.6Q.$.1%!:G+-;:!`J(!+#1!+S!6!,+::.Q$;!JDaK!!M+!6::;::!10;!.A,6G1!+S!10;!-;$.6Q.$.1%!
.7=.G;:8!B;! -;6,,$.;=! 10;!3*2!B.10+#1! 10;! .7=.G;:8!#:.7/! 10;!:6A;!J''8'''! .1;-61.+7:!+S! 10;!T+71;Y
*6-$+! ,-+G;=#-;K! ! M0;! -;:#$1! B6:! 6! A;=.67! <6$#;! +S! fIKJC! Q.$$.+78! B0.G0! .:! 0./0;-! 1067! 10;! -;:#$1!
,-;:;71;=!.7!10.:!,6,;-K!

2$.A.761;!9#10+-!9SS.$.61.+7!W6G1+-!

L7!10;!.71;-;:1!+S!A.7.A.P.7/!,+1;71.6$!Q.6:8!B;!/6<;!,-;S;-;7G;!1+!,#Q$.G!:+#-G;:!+<;-!,-.<61;!:+#-G;:K!!
\+B;<;-8!:;<;-6$!G+AA;71:!B;-;!-;G;.<;=!=#-.7/!10;!,;;-!-;<.;B!,-+G;::8!.7=.G61.7/!1061!:+A;!+S!10;!
,-.<61;! =616! :+#-G;:! G+#$=! Q;! ;e#6$$%8! .S! 7+1!A+-;8! 6GG#-61;! 1067! ,#Q$.G! =616! :+#-G;:K! ! M0;! 10;+-%!
Q;.7/!1061!10;!6#10+-!.:!A+-;!S6A.$.6-!B.10!10;!-;,+-1;=!=616!67=!#7=;-$%.7/!=616:;1:K!!M+!6::;::!10;!
.A,6G1!+S! 10;!6#10+-!6SS.$.61.+7! S6G1+-8!B;! -;G6$G#$61;=! 10;!761.+76$! G+:1!B.10+#1! 10.:! S6G1+-8!B0.$;!:1.$$!
-;16.7.7/!10;!+10;-!-;$.6Q.$.1%!S6G1+-:K!!R;!6/6.7!#:;=!10;!:6A;!J''8'''!T+71;Y*6-$+!:.A#$61.+7:K!!M0;!
-;:#$1!B6:!6!A;=.67!<6$#;!+S!fJKCU!Q.$$.+78!B0.G0!.:!$+B;-!1067!+#-!Q6:;$.7;!-;:#$1K!
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2$.A.761;!567=+A7;::!+S!O.SS;-;71.6$!*+:1!

97!;6-$.;-!<;-:.+7!+S!10;!3*2!=;<;$+,;=!.7!10.:!,6,;-!#:;=!67!g4h!,6-6A;1;-8!-610;-!1067!.7=.<.=#6$!g]h!
67=! g>h! ,6-6A;1;-:K! ! M0;! <6$#;! S+-! 4! B6:! .71;7=;=! 1+! -;,-;:;71! 10;! =.SS;-;71.6$! G+:1! +S! TM[2!
-;A;=.61.+7K!!9!:A6$$!7#AQ;-!+S!,#Q$.:0;=!:+#-G;:!,-+<.=;=!6!<6$#;!S+-!48!Q#1!A67%!:+#-G;:!,-+<.=;=!
<6$#;:!S+-!;.10;-!]!`1+16$!:.1;!G+:1a!+-!>!`S-6G1.+7!611-.Q#16Q$;!1+!TM[2aK!![%!:;,6-61.7/!10;!4!,6-6A;1;-!
.71+! ]! 67=! >! `.K;K8! 4! q! ]l>a8! B;! B;-;! 6Q$;! 1+! .7G-;6:;! 10;! 7#AQ;-! +S! 6<6.$6Q$;! <6$#;:! S+-! 3*2!
G6$G#$61.+7K! ! O#-.7/! 10;! ,;;-! -;<.;B! ,-+G;::8!B;! -;G+/7.P;=! 1061! 10.:! 6,,-+6G0!A6%! -67=+A$%! ,6.-!
A.:A61G0.7/!]!67=!>!<6$#;:!=#-.7/!10;!.1;-61.<;!T+71;Y*6-$+!-#7:K!!M061!.:8!:+A;!-;,+-1;=!]!<6$#;:!
A6%!.7G$#=;!+7$%!7+7YTM[2!:.1;:k!.S!10+:;!,6-1.G#$6-!<6$#;:!6-;!G+AQ.7;=!B.10!>!<6$#;:!.71;7=;=!S+-!
10+:;!:.1;:!B.10!TM[28!10;!-;:#$1.7/!,-+=#G1!`]l>a!G+#$=!,-;:;71!67!#7=;-;:1.A61.+7!+S!TM[2!G+:1:K!!
M+!-;A;=%!10.:!,+1;71.6$!#7=;-;:1.A61.+78!B;!;$.A.761;=!.7=.<.=#6$!]!67=!>!<6$#;:8!67=!-;G6$G#$61;=!
10;!761.+76$!G+:1!#:.7/!+7$%!A61G0.7/!,6.-:!+S!<6$#;:!`.K;K8!4!<6$#;:aK!!M6Q$;!VYJ!,-;:;71:!10;!4!<6$#;:!
#:;=!1+!-;,$6G;!,6-6A;1;-:!]!67=!>K!!M0;!4!<6$#;:!6-;!=.-;G1$%!S-+A!10;!:+#-G;:!$.:1;=!.7!10;!16Q$;K!!!

[%! ;$.A.761.7/! E6-6A;1;-! ]8! 10.:! :;7:.1.<.1%! :G;76-.+! 6$:+! ;$.A.761;:! 10+:;! <6$#;:! 1061! B;-;! $;::!
:#,,+-1;=!=#-.7/!+#-!,;;-!-;<.;B!,-+G;::K!!4,;G.S.G6$$%8!10;!fUU8'''!<6$#;!`X9]8!&''&a!A6%!Q;!$;::!
G#--;71!1067!10;!fJ''8&JD!<6$#;!`94M4RT]8!&''Ha8!Q6:;=!+7!6!-;,-;:;7161.<;!S-+A!94M4RT]!B0+!
Q;$.;<;:!1061!10;!X9]!<6$#;!B6:!Q6:;=!+7!67!;6-$.;-!94M4RT]!;:1.A61;K!!W#-10;-8!10;!94M4RT]!
`&''Ha!67=!R.$:+7!`&''&a!<6$#;:!A6%!7+1!.7G$#=;!TM[2Y.A,6G1;=!:.1;:!67=!10#:8!G+#$=!Q;!Q.6:;=!$+B!
S+-!+#-!3*2!G6$G#$61.+7K!!4.A.$6-$%8!10;!<6$#;!+S!fJIV8'VC!`2345!M-#:1!W#7=8!&''(a!A6%!6$:+!06<;!6!
0;6<%!B;./01.7/!+S!7+7!TM[2Y.A,6G1;=!:.1;:8!67=!10#:!G+#$=!Q;!Q.6:;=!$+BK!

[%!S+G#:.7/!;dG$#:.<;$%!+7!10;!4!<6$#;:!:0+B7!.7!M6Q$;!VYJ8!67=!.7G+-,+-61.7/!7+!+10;-!G067/;:!1+!10;!
3*2! G6$G#$61.+78! 10;! -;:#$1.7/! T+71;Y*6-$+! 676$%:.:! %.;$=:! 6! A;=.67! <6$#;! +S! fHKDC! Q.$$.+7! S+-! 10;!
761.+76$! G+:18! B0.G0! .:! 0./0;-! 1067! +#-! Q6:;$.7;! -;:#$1K! ! [;G6#:;! 10.:! :G;76-.+! ;$.A.761;:! 10;! S+#-!
$+B;:1!<6$#;:!S+-!10.:!,6-6A;1;-8!67=!-;16.7:!10;!S+#-!0./0;:1!<6$#;:8!10;!.7G-;6:;!.7!10;!S.76$!-;:#$1!.:!
;d,;G1;=K!![6:;=!+7!+#-!-;<.;B!+S!10;!,#Q$.:0;=!:+#-G;!=6168!.1!A6%!Q;!.76,,-+,-.61;!1+!-;$%!:+$;$%!+7!
10;!:+#-G;:!1061!-;,+-1!10;!0./0;:1!G+:1:K!!M0;!#7=;-$%.7/!=616:;1:!+S!10+:;!:+#-G;:!6,,;6-!1+!Q;!$;::!
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Table 6-1 
Differential Cost of MTBE Remediation  

(Parameter S) 

Source 

Remediation Cost per 
LUST Site Release 

(Parameter O) 

Fraction of LUST 
Remediation Cost 

Due to MTBE 
(Parameter Q) 

Differential Cost of 
MTBE Remediation 

(Parameter S) 

Z;$$;-!_*4[!`JCCUa! fII(8'''! IIj! fJJ'8(('!

2345!_4!O616!`&''(a! f&(J8JU&! &Ij! f(D8DD&!

T6-1.7:+7!`&'''a! f&U'8'''! HHj! fJ&I8&''!

R.$:+7!`&''Ha! fJCC8'VC! &&j! fHI8DC(!

!

Table 6-2 
Summary of Sensitivity Analysis 

Sensitivity Factor 
Median Result 

(billion) 
3+7;!`3+!*067/;a! f&K''!
2$.A.761;!5;$.6Q.$.1%!L7=.G;:! fIKJC!
2$.A.761;!9#10+-!9SS.$.61.+7!W6G1+-! fJKCU!
2$.A.761;!567=+A7;::!.7!O.SS;-;71.6$!*+:1! fHKDC!

!

!
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7.0  RESULTS AND DISCUSSION 

M0.:! -;:;6-G0! %.;$=:! 67! ;:1.A61;=! <6$#;! +S! f&K'! Q.$$.+7! S+-! 10;! -;A;=.61.+7! +S!TM[2! -;$;6:;:! S-+A!
;d.:1.7/! ^_4M! :.1;:! 6G-+::! 10;! 761.+7K! ! M0;! 3*2! =;<;$+,;=! 10-+#/0! 10.:! -;:;6-G0! B6:! #:;=! 1+!
;:1.A61;!10.:!761.+76$!G+:1K!!M0;!3*2!B6:!,+,#$61;=!B.10!6!:;-.;:!+S!.7,#1!,6-6A;1;-:!+Q16.7;=!S-+A!6!
10+-+#/0!-;<.;B!+S!6<6.$6Q$;!,#Q$.:0;=!=616!:+#-G;:8!:#,,$;A;71;=!Q%!.71;-76$!2345!=616K!!26G0!=616!
:+#-G;!B6:!6::./7;=!6!-;$.6Q.$.1%!.7=;d!Q6:;=!+7!10;!G+A,-;0;7:.<;7;::!+S!10;!#7=;-$%.7/!=616:;1K!!9!
=.:1-.Q#1.+7! +S! ,+::.Q$;! -;:#$1:!B6:! /;7;-61;=! #:.7/! J''8'''! .1;-61.+7:! +S! 6!T+71;Y*6-$+! ,-+G;=#-;8!
B0.G0!G+7:.:1;=!+S! 10;!A.=Y-67/;!<6$#;:! S+-!;6G0!=616!:+#-G;8!A61G0;=!B.10! 10;!6::+G.61;=!:+#-G;!
-;$.6Q.$.1%! .7=;dK! ! M0;! :161.:1.G6$! =.:1-.Q#1.+7! +S! 10;! A.=Y-67/;! <6$#;:! %.;$=:! 6! A;=.67! <6$#;! +S! f&K'!
Q.$$.+7K!

9:! G$6-.S.;=! 10-+#/0+#1! 10.:! ,6,;-8! +#-! G+:1! ;:1.A61;! .:! S+G#:;=! +7! -;A;=.61.+7! +S! TM[2! -;$;6:;:!
6::+G.61;=!B.10!^_4M!:.1;:K! !9:!-;G+-=;=!Q%!2E9!`2E9!]_4M8!&''Ha8! 10;!1%,;:!+S! -;$;6:;:! .7G$#=;!
-;$;6:;:!S-+A!167N!+<;-S$+B:!67=!$;6N:!S-+A!,-;::#-;Y-;$.;S!<6$<;:8!=.:,;7:;-:8!,.,.7/!7;1B+-N:8!67=!
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